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1.0 INTRODUCTION

This report presents the results of the Background Study conducted at Naval Air Station (NAS)

Brunswick, Brunswick, Maine (Base). The investigation was performed by Tetra Tech on behalf of the

Base Realignment and Closure (BRAC) Program Management Office Northeast (PMO NE) under the

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62467-04-D-0055,

Contract Task Order (CTO) 432.

This section presents the objectives and scope of the background investigation and summarizes the site

location, description, and site history.

1.1 OBJECTIVES AND SCOPE

The Background Study at NAS Brunswick was performed primarily to gather enough data on base-wide

background conditions in soil, groundwater, surface water, and sediment for current and future application

to environmental site investigations and cleanups at NAS Brunswick. The primary goal of the study was

to establish statistically based background data sets for selected chemical constituents for soils from

predominant soil types at the base, groundwater from identified hydrologic units, and surface water and

sediment from non-site areas for comparison of site data to base wide background data. The results of

the background study will be used in other NAS Brunswick projects to determine whether detected

constituents are site-related or reflect background conditions, to identify contaminants of concern (COCs),

and to develop appropriate cleanup goals. Consistent with the methodology used at other Federal

Facility Sites in EPA Region I, all COPCs, including site-related and background, will be carried through

the human health risk assessment process and documented in the RAGS Part D tables. RAGS Part D

Table 10 will include a footnote identifying those chemicals which are considered background or not site-

related. The footnote will reference the specific sections of the RI that discuss the background analysis

and site-related and total risk characterizations. Total risk and site-related risk will be discussed in the

Risk Characterization section of human health risk assessment text in the Final RI. Only site-related risks

and COCs will be discussed in the Conclusion section of the Final RI.

1.2 SITE LOCATION AND DESCRIPTION

NAS Brunswick is an active base, owned and operated by the federal government through the

Department of the Navy, and is located in Brunswick, Cumberland County, Maine, south of the

Androscoggin River. The base occupies approximately 3,094 acres of land that include the Main Station

(also referred to as “the Base”), and several remote areas including McKeen Street Housing, Topsham

Annex, the Former East Brunswick Radio Transmitter Site, and two small rake stations (not shown). The
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operational area of the Main Station lies east of the two parallel runways and consists of numerous office

buildings, barracks, recreational facilities, hangers, repair shops, and other facilities to support NAS

Brunswick aircraft. Forested areas, grasslands, shrub land, marsh, and open water comprise

approximately 83 percent of the base with the remaining 17 percent consisting of an operations area and

paved areas (primary flight ramps and runways). The southern edge of the Base borders Harpswell and

Buttermilk Coves, estuaries of the Gulf of Maine.

Undisturbed topography at NAS Brunswick is characterized by low undulating hills with deeply incised

brooks. Ground surface elevations range from mean sea level (msl) in lowland drainage areas and the

Harpswell Cove estuary to more than 110 feet (ft) above msl west and southwest of the southern end of

the runways. Topography in the developed areas of the base has been modified by construction, with

ground surface elevations generally ranging from 50 to 75 ft above msl.

Property uses surrounding NAS Brunswick are primarily suburban and rural residential, with some

commercial and light industrial uses along bordering highways. An elementary school and a college are

located within a 1-mile radius of the western base boundary.

Groundwater on the Base is not used for potable purposes. The industrial and residential portions of the

Base are connected to a public water supply administered by the Brunswick-Topsham Water District.

1.3 SITE HISTORY

The Navy prepared an Initial Assessment Study (IAS) in 1983 to identify and assess potential sites due to

contamination from past hazardous materials operations [Naval Engineering & Environmental Support

Activity (NEESA), 1983]. In 1987, NAS Brunswick was placed on the National Priorities List (NPL) by the

United States Environmental Protection Agency (EPA). In 1990, the Navy issued a Remedial

Investigation (RI) report for multiple sites, and entered into a Federal Facilities Agreement (FFA) with the

EPA and the Maine Department of Environmental Protection (MEDEP). The Navy has been addressing

various environmental sites under the Installation Restoration Program (IRP) in accordance with MEDEP

petroleum regulations. In addition, the Navy is currently conducting Site Inspections at several sites

under the Department of Defense (DoD) Munitions Response Program (MRP). The environmental sites

are shown on Figure 10-2 in the SAP (Tt, 2009).

Samples from environmental media at the active sites discussed below are being collected for laboratory

analyses in support of long-term monitoring (LTM), site delineation and characterization, and

remedial/removal actions at IRP Sites 1 & 3, 2, 7, 9, 17, the Eastern Plume, two active petroleum, oil,

lubricant (POL) sites (The Navy Exchange Service Station and the Old Navy Fuel Farm), and six active
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military munitions sites (Site 12, the former Machine Gun Bore Sight Range, the former base Skeet

Range, the former Munitions Bunker West, the Quarry, and the Topsham Annex Skeet Range). The

background data will be used in evaluating impacts from these sites as well as other areas of the base.

The remaining sections of this report are organized as follows:

 Section 2.0 presents a description of the field work performed during the 2009 field investigation.

Tasks are listed in chronological order of execution. Sample collection procedures and analytical

parameters are described and a description of the targeted soil types is presented.

 Section 3.0 presents the conclusions from the Data Quality Review (DQR).

 Section 4.0 presents the analytical results and conclusions of the statistical evaluations for soil.

 Section 5.0 presents the analytical results and conclusions of the statistical evaluations for

groundwater.

 Section 6.0 presents the analytical results and conclusions of the statistical evaluations for surface

water.

 Section 7.0 presents the analytical results and conclusions of the statistical evaluations for sediment.

 Appendix A contains the detailed statistical analyses for each media.

 Appendix B contains the detailed DQR.

 Appendix C contains the soil boring logs, field sampling sheets, well construction logs, and any other

pertinent field data sheets.

 Appendix D contains the analytical data base.

 Appendix E contains the responses to regulatory comments on the Draft Background StudyReport for

NAS Brunswick.

 Appendices A through E are on a compact disc (CD).
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2.0 INVESTIGATION ACTIVITIES

This section presents a description of the Background Study investigation activities conducted in fall 2009

and spring 2010. The activities were specified in the approved Sampling and Analysis Plan and Quality

Assurance Project Plan for Background Study, NAS Brunswick, Brunswick, Maine (SAP) (Tt, 2009). The

activities completed during this investigation included the following:

 Electric conductivity profiling at 12 locations.

 Advancement of 34 soil borings.

 Surface and subsurface soil sampling at 32 locations.

 Monitoring well (MW) construction and development at 37 locations.

 Two rounds of groundwater sampling at all 37 newly installed background wells and 13 existing wells.

 Two rounds of surface water sampling at eight locations in Mere Brook and eight locations in Coffins

Ice Pond.

 Two rounds of sediment sampling at eight locations in Mere Brook and eight locations in Coffin Ice

Pond.

 Surveyed sample locations.

 Characterization and disposal of investigation-derived waste (IDW).

The following sections present descriptions of the investigation activities for the Background Study.

2.1 ELECTRIC CONDUCTIVITY PROFILING

Electric conductivity (EC) profiling was conducted on August 10, 11, and 21, 2009. EC profiling logs

aided in defining zones of higher hydraulic conductivity or coarse grained and more permeable

subsurface materials, including identifying the Lower Sand Unit. EC profile data assisted in refining

monitoring well locations and screen intervals and provided consistency in well construction and data

comparability within the groundwater data set.
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EC profiling was executed in two phases. Phase I consisted of seven profiling locations and Phase II

consisted of five additional profiling locations based on the review of Phase I EC profiles. A Lower Sand

Unit was not encountered at two of the Phase I locations; therefore, five additional EC locations were

profiled for Phase II in order to provide an adequate number of monitoring wells screened in the Lower

Sand for data comparability. The additional EC profiling locations in Phase II were discussed with the

Navy, MEDEP, and EPA. EC profiling was not performed at the EC08 location due to the close proximity

of underground utilities.

EC profiling was performed with a Direct Image Field Instrument FC5000 and EC Probe SC500 in

accordance with the Tetra Tech SAP (Tt, 2009 – Standard Operating Procedure (SOP) S3). The EC

probe was driven using direct push technology (DPT) on a track-mounted Geoprobe® Model 6620DT. At

each EC profiling location, the EC probe was driven into the Presumpscot Clay or to refusal, whichever

was encountered first. A calibration check for the EC probe was completed at every EC profiling location

in accordance with the SAP (Tt, 2009). EC profile graphs were generated for each profiling location,

presented in Appendix C, and each EC graph was reviewed by a professional geologist to determine

monitoring well screen intervals.

2.2 SOIL CHARACTERIZATION

A total of 34 soil borings were advanced in August and November 2009 for collection of surface and

subsurface soil samples from the Upper Sand and Transition Unit characterizations and laboratory

analysis, as required for the Background Study. The following sections describe the soil characterization

program.

2.2.1 Soil Boring Advancement

Soil borings SB01 through SB32 and SB39 and SB40 were drilled across the study area. Borings SB33

through SB38 do not exist. Borings 33-38 is an (inadvertent) gap in the numbering sequence that

resulted when additional borings were added to fulfill the number of soil samples required by the Final

SAP. This gap does not affect the results of and conclusions of the background investigation. A total of

34 soil borings were advanced in Areas 1, 4, 5, 6N, 6S, 7, and Bowdoin Pines as shown of Figure 2-1.

Soil samples were collected at 32 of the 34 soil boring locations. Soil samples were not collected at SB20

and SB40. Soil samples were not collected at SB20 because the targeted soil unit was not observed, and

soil samples were not collected at SB40 because the targeted number of Upper Sand soil samples from

Area 7 had already been collected. One surface soil [0-1 ft below ground surface (bgs)] and one

homogenized subsurface soil (1-10 ft bgs) sample was collected at each of the 32 soil sample locations.

A summary of soil sample locations is summarized in the table below:
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Background Area Soil Unit Number of Soil Sample Locations

1 Upper Sand 5

4 Transition Unit 9

5 Transition Unit 3

6N Upper Sand 4

6S Transition Unit 3

7 Upper Sand 4

Bowdoin Pines Upper Sand 3

Area Northwest of MW-303 Upper Sand 1

Total 32

Soil locations were sampled with the intent of sampling a certain soil type, as described above. Some of

the soil locations did not have the same soil types for the intended sample depth range. Any soil sample

locations that varied from the intended sample depth range of 0 to 1 and 1 to 10 ft bgs are listed in the

table below:

Soil Sample Locations Varied Sample Depth (ft bgs)

SB07 1-9

SB18 1-7

SB19 1-5

SB21 1-5

SB22 1-3

SB30 1-7

Soil borings were advanced using the same DPT rig used to advance the EC probe. A Tetra Tech

geologist observed the soil boring program activities and documented findings.

Surface and subsurface soil samples were collected with a dual-tube soil sampling system or a

Geoprobe® Macro-Core® piston rod soil sampling system. The dual-tube samples consisted of a 1-inch

inside diameter (ID), 5-foot long core barrel with a clear plastic liner. If additional soil was needed from a

specific interval, the Macro-Core® piston rod soil sampling system was used. The Macro-Core® samples

consisted of a 1.5-inch inside diameter, 5-foot long core barrel with a clear plastic liner. Soil samples

were collected from 0 to 1 ft bgs for surface soil and from 1 to 10 ft bgs for subsurface soil at each boring.

As each sampler was opened, soil was visually inspected and scanned with a photo-ionization detector

(PID). All PID screenings were 0.0 parts per million (ppm) except for one reading from SB02 at 0.3 feet

(0.8 ppm). PID screening results are noted on the boring logs located in Appendix C.
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2.2.2 Soil Sampling Procedures

Soil samples were selected based on soil type and were collected from a single predominant soil type at

each location. If more than one soil unit was represented, the samples from the targeted soil unit were

separated, and the target soil unit homogenized. Soil samples were homogenized in an aluminum pan

and placed into appropriate laboratory-supplied containers for laboratory analysis. Rinsate blanks were

collected off of the aluminum pans and aluminum results were non-detect. If additional soil was needed

to fulfill volume requirements, an additional acetate liner was obtained from the desired depth and

homogenized with the original soil. Soil cores were characterized according to the Unified Soil

Classification System. Soil boring and soil sample logs can be found in Appendix C.

Soil samples submitted for laboratory analysis were collected from the surface soil (0 to 1 ft bgs) and the

subsurface soil (1 to 10 ft bgs). Surface soil samples from soil borings were analyzed for the following

parameters:

 Target Analyte List (TAL) metals by EPA Methods,6010B, 6020, and 7471A

 Target Compound List (TCL) pesticides by EPA Method 8081A

 Herbicides by EPA Method 8157A

 Polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270 SIM

 Total organic carbon (TOC) by EPA Method 9060A

Subsurface soil samples from soil borings were analyzed for the following parameters:

 TAL metals by EPA Methods 6010B, 6020, and 7471A

 PAHs by EPA Method 8270 SIM

 TOC by EPA Method 9060A

More than one analytical method was required for TAL metals due to a wide range of metals

concentrations. Method 6020 was used for low concentrations, and Method 6010B was used for high

concentrations. A separate analytical method, Method 7471A, was used for mercury.

2.2.3 Background Study – Overburden Geology

The overburden geology in the vicinity of NAS Brunswick is interbedded sand, silt, and clay units that

overlie the undulating bedrock surface with some occasional discontinuous till. The formation exhibits a

general coarsening upwards sequence (E.C. Jordan, 1990). There are four major soil units at the base

that have been described in previous reports (E.C .Jordan, 1990, 1991). The four major overburden soil
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units present are the Upper Sand Unit, the Transition Unit, the Lower Sand Unit, and the Presumpscot

Clay. All four units are not always present, and the thickness of each unit varies from area to area.

The overburden geology was examined in nine separate areas for the Background Study. These were

Area 1, 3, 4, 5, 6N, 6S, 7, Bowdoin Pines, and the Area North of MW-303. The soils investigation portion

of the Background Study was limited to the upper 10 feet of overburden (Tt 2009). Because the Lower

Sand and Presumpscot Clay Units occur at depths greater than 10 feet, these units were not sampled.

Upper Sand - This unit is comprised of a fine to medium sand with minor amounts of gravel and silt. The

Upper Sand unit was observed in six of the nine Background Study areas (Areas 1, 3, 6N, 7, Bowdoin

Pines, and the Area North of MW-303). Soil borings completed in the northern section of NASB (Areas 1,

7, and Bowdoin Pines) showed a coarser and relatively thick Upper Sand Unit ranging from 20 to 40 feet

in thickness. In the central and west-central section of the Base (Areas 3 and the Area North of MW-303)

the Upper Sand Unit ranged from 4 to 31 feet in thickness. A thin Upper Sand Unit ranging from 0 to

6 feet in thickness was observed in the northeastern section of the Base (Area 6N). In the southern and

western sections of the Base (Area 4, 5, and 6S) the Upper Sand was completely absent with the

Transition Unit beginning at ground surface. The Upper Sand unit at locations SB18, SB19, SB21, SB22,

and SB30 did not extend to 10 feet bgs.

Transition Unit - The Transition Unit lies between the Upper Sand and Presumpscot Clay unit and is

comprised of silt, clay and minor amounts of sand and gravel. The Transition Unit is commonly identified

as predominantly gray clayey silt with varying amounts of fine sand and interbeds of silt, silty clay, and

clay layers. Sand is dominant in some places but is underlain by finer grained sediments. The Transition

Unit was observed in all nine Background Study areas; thicknesses ranged from 1.5 feet in Area 6N to

25 feet in Area 4. The Transition unit at location SB07 did not extent to 10 feet bgs.

2.3 GROUNDWATER CHARACTERIZATION

A total of 50 monitoring wells were sampled for groundwater characterization. Thirteen existing wells and

37 newly installed wells were sampled for collection of groundwater samples from four units (Upper Sand,

Transition, Lower Sand, and Bedrock). The following sections describe the groundwater characterization

program.

2.3.1 Monitoring Well Installation

A total of 37 monitoring wells were installed (MW01 through MW44 excluding MW14, MW20, MW22,

MW26, and MW33 through MW35 which do not exist). Table 2-1 provides a summary of the total depth,

and screened interval for each of these wells and well construction logs are provided in Appendix C. The
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monitoring well locations were selected to characterize background groundwater quality in the Upper

Sand, Transition, and Lower Sand units (Note, four existing monitoring wells were used to characterize

the Bedrock unit. Four monitoring wells (MW01 through MW04) are located in the northwest area of the

Base in Area 1. Three of the monitoring well locations (MW05, MW41, and MW42) were completed in

Area 3 just south of the Base. Eight monitoring wells (MW06 through MW13) were completed south of

the Base and public golf course in Area 4. Five monitoring wells (MW15 through MW17 and MW43 and

MW44) are located in Area 5 in the Weapons Area on the Base, and four wells (MW36 through MW39)

were completed in the Area North of MW303. Three monitoring wells (MW23 through MW25) are located

in Area 6S, and three more monitoring wells are located in Area 6N (MW18, MW19, and MW21); both

Area 6S and 6N are located in the northeast section of the Base. Four monitoring wells (MW27 through

MW29 and MW40) are located in Area 7, and three wells (MW30 through MW32) are located northwest of

the Base in a portion of Bowdoin Pines. Figure 2-2 shows the well locations

Monitoring wells installed in Areas 1, 6N, 7, and Bowdoin Pines were completed with well screens set in

the Upper Sand unit based on the examination of the soil cores. Monitoring wells installed in Areas 4, 5,

and 6S were completed with well screens set in the Transition unit, with the exception of MW43 and

MW44 which were screened in the Lower Sand unit. Monitoring wells installed in Areas 3, 6N, and the

Area North of MW-303 were completed with screens in the Lower Sand unit.

Manufactured pre-packed well screens consisting of 2.5-inch outside diameter (OD), 1-inch ID Schedule

40 polyvinyl chloride (PVC) flush-threaded, machine-slotted well screen (0.010 inches slot openings)

were utilized for each of the well installations. Five- or 10-foot long pre-packed well screens were used in

the wells. A 5-foot long well screen was used if the geologic unit thickness was less than 11 feet. A

bottom PVC plug was flush threaded to the bottom of each monitoring well. Silica sand was placed in the

annulus around the pre-packed well screen to approximately 2 feet above the top of the screen. A

bentonite seal rock chips were placed in the annular space above the sand pack to approximately 3.5 feet

bgs. A silica sand drainage layer was placed above the bentonite seal, and a steel outer protective

casing (4-inch ID by 5 feet long) was installed around the PVC riser pipe. Silica sand was placed in the

annulus of the protective casing. A surface seal was not constructed due to the temporary status of the

monitoring wells. The monitoring wells were locked with keyed-alike locks. Well construction logs are

provided in Appendix C.

A black mark was drawn to the top of the PVC well riser to serve as a reference point for the well survey

and groundwater depth measurements upon completion of each well. The horizontal and vertical

locations of all wells were surveyed following the completion of well construction (see Section 2.9).
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2.3.2 Monitoring Well Development

The majority of the 37 newly completed monitoring wells were developed using peristaltic pumps to avoid

pulling in large amounts of silt present in each of the geologic formations. Fine-grained material around

the well screen was drawn into the well and removed by agitating the well water while simultaneously

pumping water from the well at a discharge rate of approximately 150 to 350 milliliters per minute

(mL/min). Waterra pumps and Waterra tubing were used at six wells (MW27 through MW29 and MW05,

MW40, and MW41) due to water depths greater than 25 ft bgs. Water produced during development was

poured onto the ground at each monitoring well location. Well development data are presented in

Appendix C.

Water quality parameters including pH, temperature, specific conductance, dissolved oxygen (DO), and

turbidity were monitored during well development activities at 5- to 10-minute intervals. Well development

continued until the pH, temperature, DO, and specific conductance stabilized and turbidity was below

10 nephelometric turbidity units (NTUs), or two hours of development was completed, whichever occurred

first.

2.3.3 Water Level Measurements

Water level measurements were collected prior to each round of groundwater sampling. Water level

measurements were recorded for Round 1 between September 14 and 24, 2009, and on November 30

and December 1, 2009. Water level measurements for Round 2 were conducted between April 12

and 21, 2010. Water levels were measured in the newly installed wells and 13 existing wells as

summarized on Table 2-1 and Appendix C.

Groundwater level measurements were obtained using an electronic water level indicator. Water level

measurements in wells were recorded from the reference point marked in black of the top of the PVC

riser.

2.3.4 Groundwater Sampling

Two rounds of groundwater samples were collected from 50 monitoring wells. Round 1 groundwater

samples were collected between September 14 and 24, 2009, and on November 30 and December 1,

2009. Round 2 groundwater samples were collected between April 12 and 21, 2010. The number of

sampling locations for groundwater are summarized in the table below.
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Background Area Hydrostratigraphic Unit Number of Wells

1 Upper Sand 4

3 Lower Sand 3

4 Transition Unit 8

5 Transition Unit 3

5 Lower Sand 2

6N Upper Sand 3

6S Transition Unit 3

7 Upper Sand 4

Bowdoin Pines Upper Sand 3

Existing Wells Transition Unit 1

Existing Wells Lower Sand 8

East of Merriconeag Stream Bedrock 4

Area Northwest of MW-303 Lower Sand 3

Area Northwest of MW-303 Upper Sand 1

Total Number of Upper Sand Wells 15

Total Number of Transition Unit Wells 15

Total Number of Lower Sand Wells 16

Total Number of Bedrock Wells 4

Total 50

Groundwater samples were collected following EPA low-flow purging and sampling procedures. Water

produced during groundwater sampling was poured onto the ground at each monitoring well location.

Microbladder pumps with dedicated 1/4-inch OD Teflon tubing and 1/6-inch OD polyethylene airline

tubing were used for groundwater sampling. The monitoring wells were purged at flow rates on average

between 20 and 70 mL/min, depending on the drawdown observed during purging. Discharge rates were

controlled to minimize drawdown as required by the EPA low flow protocol. During Round 2, after a wet

period, three wells were artesian (MW43, MW44, and MW339) and had significantly higher flow rates of

110 to 200 mL/min. Water quality parameters including pH, temperature, oxidation/reduction potential

(ORP), specific conductance, turbidity, and DO were monitored at 5 to 10 minute intervals during

groundwater sampling. Low flow sampling continued until pH, temperature, specific conductance, and

turbidity had stabilized in each of the wells. Field parameter measurements are summarized on Table 2-2

and are provided in Appendix C along with groundwater sample logs.

Groundwater samples were placed in laboratory-supplied containers, preserved as required by the

analytical method, and transported with a chain-of-custody form to the laboratory for analysis. Round 1

groundwater samples were analyzed for total and dissolved TAL metals by EPA Methods 6010B, 6020,

and 7470A, and for both chloride and bromide by EPA Method 300.0. Round 2 groundwater samples
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were also analyzed for total and dissolved TAL metals by the same methods but were not analyzed for

chloride and bromide. Groundwater samples were filtered in the field using a 0.45 micron filter.

2.4 SURFACE WATER CHARACTERIZATION

Surface water samples were collected from 16 locations co-located with sediment samples (Figure 2-3).

During Round 1, eight co-located surface water and sediment samples were collected from Coffins Ice

Pond on September 8, 2009, and eight co-located samples from Mere Brook on September 3, 2009.

During Round 2, samples were collected from the same locations in Coffins Ice Pond and Mere Brook on

April 6 and 7, 2010. The surface water samples were collected at 60 percent of the depth of the water

column. During Round 1, the surface water samples at locations SW03 through SW08 were collected

with a Kemmerer sampler. At locations SW01, SW02 and SW09 through SW16, the depth to water was

less than 2 feet; therefore, the Kemmerer sampler could not be used. These sample locations were

collected by directly dipping a dedicated, unpreserved bottle into the surface water and transferring the

sample into appropriate sample bottles. During Round 2, surface water samples at locations SW02,

SW03, and SW05 through SW08 were collected with a Kemmerer sampler. At locations SW01, SW04

and SW09 through SW16, the depth to water was less than 2 feet and samples were collected using the

direct dip method.

After collection of surface water samples, the pH, temperature, specific conductivity, DO, salinity, and

turbidity of surface water was measured in-situ and recorded on sample log sheets (Appendix C). Field

parameter measurements are summarized on Table 2-3 and provided in Appendix C. Surface water

samples were analyzed for total and dissolved TAL metals by EPA Methods 6010B, 6020, and 7470A

and PAH by EPA Method 8270 SIM. Surface water samples were filtered in the filed using a 0.45 micron

filter. Chain-of-custody forms are included in Appendix C.

2.5 SEDIMENT CHARACTERIZATION

Sediment samples were collected from eight Coffins Ice Pond locations and eight Mere Brook locations to

characterize the sediment. The sediment samples were collected following collection of the co-located

surface water sample at each location. During Round 1, sediment samples SD01 through SD08 were

collected at Coffins Ice Pond on September 8, 2009. During Round 2, sediment samples SD01 through

SD08 were collected on April 7, 2010. Sediment samples at locations SD01 through SD08 were to be

collected using a 20- by 2-inch Wildco Hand Core Sampler with a dedicated acetate liner and dedicated

basket. However, due to very soft and wet sediment conditions, the hand core sampler and dedicated

basket did not keep the sample from falling out of the acetate liner. Therefore, a 6- by 6-inch Wildco

Ponar Sample Dredge was used to collect sediment samples to a depth of 6 inches in Coffins Ice Pond.

Sediment samples SD09 through SD16 were collected from Mere Brook on September 3, 2009
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(Round 1), and on April 8, 2010 (Round 2). Sediment samples at locations SW09 through SW16 were

collected using a stainless steel hand auger to a depth of 6 inches. Samples were homogenized in an

aluminum pan, decanted if necessary, and transferred into appropriate bottle ware. Rinsate blanks were

collected off of the aluminum pans and aluminum results were non-detect. One sample log sheet was

completed for each sediment sample collected (included in Appendix C). Chain–of-custody forms are

included in Appendix C. Sediment samples were analyzed for the following parameters:

 TCL Pesticides by EPA Method 8081A

 Herbicides by EPA Method 8151A

 PAHs by EPA Method 8270 SIM

 TOC by EPA Method 9060A

 TAL Metals by EPA Method 6010B/6020/7471A

 Grain Size (sieve analysis only) by ASTM

2.6 SAMPLE LOCATION SURVEY

A Maine-licensed surveyor measured the horizontal locations of all sample points and the elevations of

the monitoring well casings. Survey control was maintained by tying into the Maine State Grid coordinate

North American Data of 1983 (NAD83) West Zone for horizontal datum and the NVGD1988 system for

vertical datum. Elevations were referenced to a USGS benchmark. Surveyed features were located

horizontally to within +/-0.1 foot and vertically to within +/-0.1 foot.

2.7 INVESTIGATION-DERIVED WASTE

Materials generated from the field investigation included decontamination fluid and spent calibration fluid.

IDW was containerized into 5-gallon buckets and then transferred to the groundwater treatment system.
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Monitoring Well
Date 

Installed

Aquifer 

Screened

Well 

Inside 

Diameter 

(in)

Depth to 

Top of 

Well 

Screen      

(ft bgs)

Depth to 

Bottom of 

Well 

Screen      

(ft bgs)

Fall 2009 

Depth to 

Groundwater 

(ft from 

TPVC)

Spring 2010 

Depth to 

Groundwater 

(ft from 

TPVC)

Ground 

Surface 

Elevation (ft)

NASB-BG-MW01 8/20/2009 Upper Sand 1 12 22 15.1 12.4 72.8
NASB-BG-MW02 8/20/2009 Upper Sand 1 12 17 15.1 12.4 71.9
NASB-BG-MW03 8/20/2009 Upper Sand 1 8 18 11.6 8.7 71.7
NASB-BG-MW04 8/20/2009 Upper Sand 1 8 18 11.9 9.0 72.2
NASB-BG-MW05 8/12/2009 Lower Sand 1 52 62 31.5 30.7 56.9
NASB-BG-MW06 8/18/2009 Transition 1 13 18 7.5 5.3 38.8
NASB-BG-MW07 8/18/2009 Transition 1 4 9 8.2 6.9 42.6
NASB-BG-MW08 8/18/2009 Transition 1 5 10 8.8 4.8 38.3
NASB-BG-MW09 8/17/2009 Transition 1 5 10 6.5 4.6 40.1
NASB-BG-MW10 8/17/2009 Transition 1 5 10 8.0 6.2 42.3
NASB-BG-MW11 8/17/2009 Transition 1 5 10 7.2 4.8 40.8
NASB-BG-MW12 8/18/2009 Transition 1 5 10 11.5 10.1 35.5
NASB-BG-MW13 8/18/2009 Transition 1 5 10 9.9 11.0 33.7
NASB-BG-MW15 8/26/2009 Transition 1 24 29 19.0 18.6 43.7
NASB-BG-MW16 8/25/2009 Transition 1 24 29 15.3 15.0 42.2
NASB-BG-MW17 8/25/2009 Transition 1 11.5 16.5 12.8 11.7 43.7
NASB-BG-MW18 8/13/2009 Upper Sand 1 3 8 4.4 3.8 48.5
NASB-BG-MW19 8/13/2009 Upper Sand 1 1.5 6.5 4.7 4.2 47.0
NASB-BG-MW21 8/14/2009 Upper Sand 1 1 6 6.8 6.0 47.9
NASB-BG-MW23 8/17/2009 Transition 1 6 16 8.9 7.5 40.9
NASB-BG-MW24 8/14/2009 Transition 1 3 13 12.7 14.0 35.5
NASB-BG-MW25 8/14/2009 Transition 1 5 15 14.2 11.9 37.9
NASB-BG-MW27 8/19/2009 Upper Sand 1 25 35 28.7 27.4 53.1
NASB-BG-MW28 8/19/2009 Upper Sand 1 25 35 28.8 27.2 54.1
NASB-BG-MW29 8/19/2009 Upper Sand 1 22 32 27.5 26.1 53.7
NASB-BG-MW30 11/11/2009 Upper Sand 1 7 17 7.2 5.8 57.7
NASB-BG-MW31 11/11/2009 Upper Sand 1 7 17 10.2 8.5 56.9
NASB-BG-MW32 11/11/2009 Upper Sand 1 7 17 11.4 8.2 56.9
NASB-BG-MW36 8/12/2009 Lower Sand 1 54 64 6.9 5.4 39.0
NASB-BG-MW37 8/13/2009 Lower Sand 1 38.5 48.5 14.4 13.5 41.3
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Monitoring Well
Date 

Installed

Aquifer 

Screened

Well 

Inside 

Diameter 

(in)

Depth to 

Top of 

Well 

Screen      

(ft bgs)

Depth to 

Bottom of 

Well 

Screen      

(ft bgs)

Fall 2009 

Depth to 

Groundwater 

(ft from 

TPVC)

Spring 2010 

Depth to 

Groundwater 

(ft from 

TPVC)

Ground 

Surface 

Elevation (ft)

NASB-BG-MW38 8/12/2009 Lower Sand 1 33 38 14.4 13.6 41.8
NASB-BG-MW39 8/17/2009 Upper Sand 1 12 22 16.1 15.4 42.6
NASB-BG-MW40 8/20/2009 Upper Sand 1 20 30 24.1 22.9 52.0
NASB-BG-MW41 8/27/2009 Lower Sand 1 36 41 30.0 28.4 60.9
NASB-BG-MW42 8/27/2009 Lower Sand 1 35 40 16.2 16.6 54.9
NASB-BG-MW43 11/12/2009 Lower Sand 1 56 61 0.0 0.0 18.2
NASB-BG-MW44 11/12/2009 Lower Sand 1 70 80 0.9 0.0 20.0

MW219 8/21/1989 Lower Sand 2 58.4 68.4 28.6 27.9 48.6
MW231A 9/14/1989 Lower Sand 2 50 60 18.4 16.7 42.5
MW303 10/2/1990 Lower Sand 2 59 69 10.5 9.0 42.0
MW310 9/18/1990 Lower Sand 2 61 71 23.6 22.1 50.3

MW314A 10/3/1990 Lower Sand 2 49.5 59.5 4.6 3.6 24.3
MW314B 9/21/1990 Transition 2 23 33 5.9 3.4 23.9
MW315A 9/20/1990 Lower Sand 2 64.5 74.5 1.3 0.7 20.6
MW316A 10/15/1990 Bedrock 2 89.5 99.5 22.5 24.3 51.1
MW316B 10/16/1990 Bedrock 2 45 55 12.0 10.4 51.9
MW317A 109/1990 Bedrock 2 108 118 15.5 13.8 67.7
MW317B 10/15/1990 Bedrock 2 84.5 94.5 15.5 14.2 67.5
MW335 8/3/2003 Lower Sand 2 76.0 86.0 16.9 16.2 38.2
MW339 8/20/2003 Lower Sand 2 62 72 1.4 0.3 20.0

Elevations are based on feet above mean sea level (NAVD 1988).

bgs - Below ground surface.

ft - Feet;

in - Inches.

NA - Not applicable.

NAVD - North American Vertical Datum

PVC - Polyvinyl chloride.

TPVC - Top of PVC riser.
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Well Identification
Sample 

Date

Depth 

Sampled 

(ft bgs)

Initial 

Clock 

Time

Final 

Clock 

Time

Sample 

Time

Water 

Depth 

Below MP 

(ft)

Purge 

Rate 

(mL/min)

Total 

Volume 

Purged 

(gal)

Temp (oC)

Spec. 

Cond. 

(µS/cm)

pH ORP (mV) DO (mg/L)
Turbidity 

(NTU)

NASB-BG-MW01 9/24/2009 21 820 935 940 15.1 50 1 14.8 29 5.57 197 9.55 0
NASB-BG-MW02 9/24/2009 18.5 805 850 853 15.06 50 0.5 13.69 20 5.56 215.2 10.44 2.3
NASB-BG-MW03 9/24/2009 14.85 840 1020 1025 11.55 60 1 18.87 21 5.51 -98.9 11.15 4.9
NASB-BG-MW04 9/24/2009 16.58 1001 1201 1203 11.89 50 1.5 16.9 14 5.77 341.8 9.21 6.26
NASB-BG-MW05 9/23/2009 58.77 1403 1550 1553 31.45 50 1 16.36 33 6.54 147.2 9.72 20.5
NASB-BG-MW06 9/22/2009 17 908 1010 1015 7.45 50 0.5 13.25 82 6.2 -181.7 1.25 4.7
NASB-BG-MW07 9/22/2009 9.3 1325 1525 1530 8.22 40 0.5 16.4 110 7.04 -178 1.31 8.3
NASB-BG-MW08 9/21/2009 11.5 1520 1610 1618 8.75 40 1 13.88 94 6.18 99.8 1.86 0
NASB-BG-MW09 9/21/2009 10.3 1050 1305 1310 6.49 50 1 16.8 99 5.9 -191.2 1.18 32
NASB-BG-MW10 9/21/2009 10.02 1515 1635 1640 8 50 0.5 14.42 231 6.26 -197 0.61 140
NASB-BG-MW11 9/21/2009 10.43 1518 1612 1615 7.21 30 <0.5 14.77 166 6.25 134.5 1.09 195
NASB-BG-MW12 9/22/2009 11.5 1100 1328 930 11.5 10 <0.5 15.29 128 7.26 205.2 2.86 0
NASB-BG-MW13 9/22/2009 11 1056 1141 944 9.88 40 <0.5 13.6 70 6.09 172.1 7.77 3.61
NASB-BG-MW15 9/15/2009 28.5 930 1220 1225 18.95 60 1.5 13.24 214 7.43 -95.1 1.38 49
NASB-BG-MW16 9/15/2009 27 910 1015 1020 15.32 60 1.75 13.2 115 6.77 -39.5 3.49 2.1
NASB-BG-MW17 9/15/2009 17.47 812 956 1000 12.78 50 1 12.07 143 7.04 -75.4 0.32 4.96
NASB-BG-MW18 9/16/2006 7.71 1402 1506 1511 4.39 55 1 13.69 20 4.88 219.9 3.09 3.71
NASB-BG-MW19 9/14/2009 8.67 1430 1750 1755 4.7 60 1.75 14.04 46 5.59 -32.7 0.34 4.58
NASB-BG-MW21 9/14/2009 8.81 1527 1619 1622 6.83 50 0.5 16.22 29 5.08 212.4 1.56 0.55
NASB-BG-MW23 9/14/2009 14 1320 1520 1530 8.91 50 1 14.77 138 6.34 -102.9 0.38 11
NASB-BG-MW24 9/15/2009 14.27 1300 1500 800 12.7 25 1.5 16.93 104 6.49 273.9 5.91 16.2
NASB-BG-MW25 9/14/2009 16.65 1133 1315 1320 14.2 50 0.5 15.08 72 6.19 197.8 4.5 5
NASB-BG-MW27 9/18/2009 34.5 930 1005 1010 28.65 40 0.75 13.32 143 6.4 191 10.9 1.5
NASB-BG-MW28 9/18/2009 32.54 759 940 943 28.84 40 0.5 12.37 345 5.64 225.2 12.8 0
NASB-BG-MW29 9/18/2009 32.85 825 910 915 27.51 60 0.3 10.86 35 5.92 -77.3 11.21 0
NASB-BG-MW30 11/30/2009 12 1350 1440 1445 7.24 50 1.25 7.8 407 5.09 298.6 9.48 5.65
NASB-BG-MW31 11/30/2009 12 1050 1150 1205 10.19 60 2 8.16 40 4.93 306.8 10.7 0.42
NASB-BG-MW32 11/30/2009 12 1100 1140 1145 11.35 50 0.5 7.3 139 5.59 210 11.55 0.39
NASB-BG-MW36 9/17/2009 61.25 1250 1435 1440 6.91 60 1.5 12.42 267 5.78 -106 0.43 3.5
NASB-BG-MW37 9/17/2009 44.04 939 1118 1123 14.4 50 1 13.58 157 7.68 -158.6 0.31 26.3
NASB-BG-MW38 9/17/2009 37 1000 1115 1120 14.42 50 1.25 11.19 145 8.2 -171.6 0.56 0
NASB-BG-MW39 9/17/2009 19.75 935 1050 1055 16.1 50 0.5 12.89 242 6.01 -100.1 2.96 0.15
NASB-BG-MW40 9/18/2009 27.02 1130 1220 1225 24.1 50 0.5 14.94 81 4.93 -62.7 8.87 3.2
NASB-BG-MW41 9/23/2009 39.95 1540 1715 1720 30 50 0.5 16.9 88 8.1 -205.2 1.05 310
NASB-BG-MW42 9/23/2009 40 1215 1405 1410 16.18 50 0.5 16.68 100 8.42 -199.8 0.45 310
NASB-BG-MW43 12/1/2009 61 855 935 940 0 150 2.5 7.47 102 7.68 -137.7 0.6 0
NASB-BG-MW44 12/1/2009 75 850 1050 1055 0.94 50 4 6.45 187 8.34 -263.9 0.29 11.4

MW219 9/15/2009 67.25 1234 1408 1410 28.56 70 1.5 14.04 90 5.8 320 8.64 0.01



TABLE 2-2

GROUNDWATER FIELD PARAMETER DATA

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 2 OF 3

Well Identification
Sample 

Date

Depth 
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(ft bgs)
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Clock 

Time
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Below MP 

(ft)
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Purged 
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(NTU)

MW231A 9/16/2009 56.19 1038 1121 1123 18.44 60 <0.5 11.99 45 6.7 150.1 9.82 0
MW303 9/17/2009 67.76 1301 1352 1355 10.51 60 0.5 10.53 155 7.87 -161.3 0.85 0
MW310 9/15/2009 66 1310 1350 1355 23.55 65 1.25 15.31 158 6.07 232.9 6.5 0

MW314A 9/16/2009 56.9 840 945 950 4.6 80 2 13.05 107 7.45 -85.9 7.77 4.9
MW314B 9/16/2009 20 1125 1325 1330 5.93 50 1 16.79 59 7.56 -96.4 6.2 39
MW315A 9/15/2009 72.2 940 1145 1150 1.3 60 4 13.05 110 7.81 -154.8 0.59 317
MW316A 9/22/2009 98.81 1535 1624 1627 22.49 35 <0.5 13.17 154 9.18 48.4 2.64 0
MW316B 9/22/2009 51.7 1319 1402 1407 12.03 35 <0.5 12.24 140 7.95 182 2.49 0
MW317A 9/23/2009 115 910 1155 1200 15.48 60 2.25 14.49 299 7.89 115.6 0.68 58.8
MW317B 9/22/2009 92 1420 1530 1535 15.53 50 1.5 13.85 257 7.8 193.5 5.8 88.2
MW335 9/15/2009 81 1410 1455 1500 16.9 60 0.5 15.66 303 7.3 -101.1 1.19 4.9
MW339 12/1/2009 70 1005 1045 1050 1.44 110 1.75 7.33 116 7.97 -96.3 0.67 2.21

NASB-BG-MW01 4/13/2010 19.7 1500 1655 1655 12.43 40 1.2 8.72 30 5.31 181.5 8.16 4.5
NASB-BG-MW02 4/13/2010 15 1333 1440 1440 12.41 40 0.69 9.9 25 5.4 339.5 9.27 1.5
NASB-BG-MW03 4/13/2010 14 1315 1450 1455 8.68 50 1.18 10.25 17 4.42 123.5 6.91 4.16
NASB-BG-MW04 4/13/2010 14.8 1230 1405 1405 8.96 40 1.25 13.07 19 5.62 163.4 9.35 3.6
NASB-BG-MW05 4/20/2010 61.5 1500 1650 1650 30.72 60 2 11.79 37 6.48 12.1 7.37 1.4
NASB-BG-MW06 4/15/2010 18 1150 1300 1305 5.3 40 0.8 9.49 79 5.31 60 0.52 0
NASB-BG-MW07 4/15/2010 10.9 1210 1410 1412 6.88 30 1 10.25 111 6.59 152 0.91 0
NASB-BG-MW08 4/15/2010 12 1220 1332 1332 4.78 25 0.5 9.84 106 6.58 21.5 2.4 3.8
NASB-BG-MW09 4/16/2010 11 1000 1205 1205 4.6 40 1.5 5.52 93 5.99 -41.8 0.32 4.5
NASB-BG-MW10 4/16/2010 10.5 835 1035 1040 6.18 30 1 6.25 232 5.81 38.7 0.77 41.5
NASB-BG-MW11 4/16/2010 10.25 835 1035 1037 4.8 30 3.6 6.07 212 6.04 196 0.55 17
NASB-BG-MW12 4/15/2010 12 1440 1640 1645 10.1 16 0.7 9.47 157 6.04 37.3 1.67 5.78
NASB-BG-MW13 4/16/2010 11 1450 1637 820 11 30 0.66 7.86 83 6.38 -147.2 2.05 11
NASB-BG-MW15 4/21/2010 29.5 835 1040 1040 18.64 40 2 12.87 213 7.45 -8.9 0.8 18
NASB-BG-MW16 4/20/2010 30 1110 1310 1315 14.95 50 1.6 11.4 107 5.78 48.5 3.01 9.42
NASB-BG-MW17 4/20/2010 17 825 1025 1030 11.66 40 1.3 9.76 184 6.31 41 0.52 11.3
NASB-BG-MW18 4/14/2010 9 1450 1645 1645 3.84 30 1.25 9.93 24 5.1 137.2 3.92 4.1
NASB-BG-MW19 4/14/2010 9 1140 1315 1315 4.23 35 0.75 11.1 60 5.78 31.4 0.86 3.1
NASB-BG-MW21 4/14/2010 6.5 1120 1320 1325 6.04 50 1.6 9.58 30 3.85 87.3 1.53 8.97
NASB-BG-MW23 4/14/2010 14 850 955 955 7.45 40 1 7.95 108 6.29 116.6 1.25 3.9
NASB-BG-MW24 4/14/2010 14 835 1015 1048 14 30 1.43 8.48 127 6.77 222.8 2.11 14
NASB-BG-MW25 4/14/2010 16 825 1003 1005 11.92 40 1 8.38 66 5.1 79.7 5.93 1.87
NASB-BG-MW27 4/13/2010 34 1103 1203 1205 27.38 40 0.63 8.55 152 6.44 301 9.3 0.15
NASB-BG-MW28 4/13/2010 31.74 850 1015 1015 27.15 40 0.75 7.89 201 5.84 97.7 9.45 1.38
NASB-BG-MW29 4/12/2010 19.6 1525 1640 1645 26.1 20 0.5 9.36 28 4.53 145.7 10.74 0
NASB-BG-MW30 4/12/2010 14.8 1255 1355 1400 5.78 50 0.8 8.97 144 4.2 132.3 8.6 0
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NASB-BG-MW31 4/12/2010 14.7 1340 1520 1522 8.46 25 0.5 9.01 29 3.28 432.2 9.9 0
NASB-BG-MW32 4/12/2010 14.2 1325 1425 1425 8.21 45 0.5 9.44 50 5.17 154.5 11.13 3.6
NASB-BG-MW36 4/14/2010 62 1530 1730 1735 5.43 60 1.8 9.58 238 5.16 29.9 0.17 4.65
NASB-BG-MW37 4/15/2010 43.5 820 1020 1022 13.47 60 1.9 11.77 220 7.9 -81.6 0.54 6.3
NASB-BG-MW38 4/10/2010 37 850 1005 1005 13.58 60 1.5 8.03 136 8.36 -71.1 0.41 1.8
NASB-BG-MW39 4/14/2010 20 1535 1645 1647 15.35 40 0.74 13.22 245 6.09 229.8 4.38 0
NASB-BG-MW40 4/13/2010 27 820 910 915 22.88 50 0.66 7.89 95 4.34 109.5 8.98 0
NASB-BG-MW41 4/20/2010 40.8 1504 1704 1706 28.35 30 1 11.9 100 7.89 25.4 0.67 9.4
NASB-BG-MW42 4/20/2010 41 1500 1700 1705 16.58 50 1.7 11.84 103 7.41 1.9 0.3 20.5
NASB-BG-MW43 4/20/2010 60.5 820 905 905 0 120 1.25 8.57 103 7.3 -131.5 0.84 0.58
NASB-BG-MW44 4/20/2010 80 930 1030 1030 0 110 2 8.79 195 8.08 -148.8 0.08 4.8

MW219 4/19/2010 75 1145 1235 1235 27.9 60 1 11.92 105 6.37 4.6 6 3.5
MW231A 4/21/2010 56.2 1135 1220 1220 16.71 85 1 10.54 70 6.98 65.6 8.35 0
MW303 4/15/2010 66 850 1000 1005 9.01 60 1.16 7.17 217 7.4 -3 0.62 0
MW310 4/19/2010 66 1345 1430 1430 22.08 70 0.75 12.57 181 5.72 10.4 4.24 0.28

MW314A 4/20/2010 57 1100 1300 1302 3.6 60 2 12.35 72 6.56 249.2 9.39 0.1
MW314B 4/20/2010 30.6 820 1020 1022 3.42 50 1.6 11.6 61 7.47 196.7 2.87 36
MW315A 4/20/2010 72.2 1145 1235 1235 0.7 70 1.5 11.3 137 7.92 -117.3 0.66 0
MW316A 4/19/2010 97.6 1005 1205 1210 24.28 40 1.3 9.44 202 7.9 39.3 0.33 4.03
MW316B 4/19/2010 52 1010 1210 1212 10.4 60 2 8.5 150 6.92 147.2 1.45 0.1
MW317A 4/19/2010 115.7 1450 1630 1632 13.84 60 1.6 9.5 315 7.63 214.1 2.63 0.95
MW317B 4/19/2010 92 1445 1645 1650 14.24 50 1.6 9.47 267 7.35 40.7 1.25 44.3
MW335 4/19/2010 83.5 950 1045 1045 16.15 70 1.25 7.85 266 7.04 -86.5 0.48 0
MW339 4/20/2010 72 1045 1125 1125 0.3 200 3 9.17 124 7.95 -133.5 0.43 0

Abbreviations:
o
C - degrees Centigrade

µS/cm - microSiemens per centimeter

DO - dissolved oxygen

ft bgs - feet below ground surface

gal - gallons

mg/L - milligrams per liter

mL/min - milliliters per minute

MP - measuring point

mV - millivolts

NTU - nephelometric turbidity units

ORP - oxidation reduction potential
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Sample ID Sample Location
Sample 

Date

Sample 

Time

Depth of 

Water

(ft btsw)

Depth of 

Sample

(ft btsw)

Temp

(oC)

Spec. 

Cond. 

(µS/cm)

pH
DO 

mg/L)

Turbidity 

(NTUs)

NASB-BG-SW01 Coffin's Ice Pond 9/8/2009 1135 2 1 11.83 154 6.51 12.31 1
NASB-BG-SW02 Coffin's Ice Pond 9/8/2009 1125 1.7 1 12.78 178 6.88 13.01 7.37
NASB-BG-SW03 Coffin's Ice Pond 9/8/2009 1110 2.3 2 10.43 172 7.22 5.8 4.52
NASB-BG-SW04 Coffin's Ice Pond 9/8/2009 1025 2.9 2 12.24 220 7.73 11.65 3.48
NASB-BG-SW05 Coffin's Ice Pond 9/8/2009 1010 3.5 2.5 11.36 188 6.46 6.97 5.96
NASB-BG-SW06 Coffin's Ice Pond 9/8/2009 955 4 3 11.22 187 6.62 7.93 11.22
NASB-BG-SW07 Coffin's Ice Pond 9/8/2009 940 3.7 2.1 11.51 186 6.95 8.85 3.46
NASB-BG-SW08 Coffin's Ice Pond 9/8/2009 920 3.3 2 10.9 2.1 7.24 7.34 3.46
NASB-BG-SW09 Mere Brook 9/3/2009 1305 0.8 0.8 16.17 196 6.95 10.87 5.1
NASB-BG-SW10 Mere Brook 9/3/2009 1235 1.55 1.55 15.67 194 6.98 10.89 2.88
NASB-BG-SW11 Mere Brook 9/3/2009 1215 0.5 0.5 15.3 192 7.01 10.88 4.68
NASB-BG-SW12 Mere Brook 9/3/2009 1150 1 0.95 14.98 191 6.97 10.96 6.6
NASB-BG-SW13 Mere Brook 9/3/2009 1100 1 1 14.45 188 6.85 2.85 3.1
NASB-BG-SW14 Mere Brook 9/3/2009 1030 0.8 0.75 14.2 186 6.86 10.84 2.12
NASB-BG-SW15 Mere Brook 9/3/2009 0955 0.77 0.77 13.77 183 6.93 10.77 1.33
NASB-BG-SW16 Mere Brook 9/3/2009 0920 0.9 0.9 13.43 183 6.99 10.5 5.32
NASB-BG-SW01 Coffin's Ice Pond 4/6/2010 1130 2.8 1.5 8.8 251 6.13 15.4 4.1
NASB-BG-SW02 Coffin's Ice Pond 4/6/2010 1140 2.2 1.2 8.99 262 5.43 11.4 1.6
NASB-BG-SW03 Coffin's Ice Pond 4/6/2010 1200 2.9 1.6 8.82 254 5.04 10.98 3.6
NASB-BG-SW04 Coffin's Ice Pond 4/6/2010 1220 2.1 1.1 8.84 243 4.8 12.16 1.7
NASB-BG-SW05 Coffin's Ice Pond 4/6/2010 1300 4 2.5 8.39 250 4.56 11.07 1.2
NASB-BG-SW06 Coffin's Ice Pond 4/6/2010 1310 4.1 2.5 8.87 253 4.58 11.61 1.8
NASB-BG-SW07 Coffin's Ice Pond 4/6/2010 1330 4.5 2.5 8.16 241 5.01 10.03 1.6
NASB-BG-SW08 Coffin's Ice Pond 4/6/2010 1350 3.5 1.75 8.76 207 5.08 8.92 315
NASB-BG-SW09 Mere Brook 4/8/2010 1045 0.6 0.4 10.9 203 3.47 10.09 1.13
NASB-BG-SW10 Mere Brook 4/8/2010 1035 2.25 2.1 10.89 203 3.08 10.11 0.88
NASB-BG-SW11 Mere Brook 4/8/2010 1025 1.25 1.1 10.89 202 3.06 10.14 1.23
NASB-BG-SW12 Mere Brook 4/8/2010 955 1.3 1 10.86 203 3.58 9.99 1.19
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SURFACE WATER FIELD PARAMETER DATA

NAVAL AIR STATION, BRUNSWICK, MAINE
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Sample ID Sample Location
Sample 

Date

Sample 

Time

Depth of 

Water

(ft btsw)

Depth of 

Sample

(ft btsw)

Temp

(oC)

Spec. 

Cond. 

(µS/cm)

pH
DO 

mg/L)

Turbidity 

(NTUs)

NASB-BG-SW13 Mere Brook 4/8/2010 940 1.75 1.5 10.79 198 3.78 10.11 0.81
NASB-BG-SW14 Mere Brook 4/8/2010 930 0.9 0.7 10.8 199 4.46 10.05 0.88
NASB-BG-SW15 Mere Brook 4/8/2010 925 1.4 1.2 10.8 199 5.02 10.01 1.44
NASB-BG-SW16 Mere Brook 4/8/2010 915 1 0.8 10.81 199 5.73 10.46 1.1

Abbreviations:
oC - degrees Centigrade

µS/cm - microSiemens per centimeter

DO - dissolved oxygen

ft btsw - feet below top of surface water

gal - gallons

mg/L - milligrams per liter

mL/min - milliliters per minute

MP - measuring point

mV - millivolts

NTU - nephelometric turbidity units

ORP - oxidation reduction potential
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3.0 DATA USABILITY

Soil, groundwater, surface water, and sediment data usability was assessed by evaluating completeness,

sensitivity, accuracy/bias, precision, comparability, and representativeness as outlined in Worksheet #37

of the Background Study SAP (Tt, 2009). For the statistical comparisons and mathematical

manipulations summarized in Sections 4 through 7 and described in detail in Appendix A, one half the

detection limit will be used for non-detected concentrations. Duplicate results (original and duplicate) will

not be averaged for the purpose of representing the range of concentrations. However, the average of

the original and duplicate will be used to represent the concentration at that sample location. Following is

a summary of the data quality assessment findings. A Data Quality Review (DQR) is provided in

Appendix B.1 that details soil data completeness, sensitivity, accuracy/bias, precision, comparability, and

representativeness. A DQR is provided in Appendix B.2 that details the groundwater, surface water, and

sediment data completeness, sensitivity, accuracy/bias, precision, comparability, and representativeness.

3.1 COMPLETENESS

For soil, over 100 percent of the planned samples were collected for the Upper Sand and Transition units

(32 collected versus 30 planned for the two units). As noted in Section 2, the soils investigation was

limited to the upper 10 feet of overburden. The Lower Sand and Presumpscot Clay units occur at depths

greater than 10 feet so soil samples were not collected from these geological units. The 95 percent

completeness goal for this project, as defined in Worksheet #12 of the Background Study SAP (Tt, 2009),

was met for the Upper Sand and Transition units.

All groundwater, surface water, and sediment sample collection and laboratory analysis completeness

goals were met in accordance with the Background Study SAP (Tt, 2009).

3.2 SENSITIVITY

Most pesticides and some selenium non-detected results exceeded the Project Action Limits (PALs),

which was expected because analyses were selected based on frequently used analytical methods at

NAS Brunswick, as described in Note 2 of Worksheet #15a in the Background Study SAP (Tt, 2009).

Total and dissolved arsenic and thallium groundwater non-detected results; total and dissolved arsenic

and thallium, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,

chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-CD)pyrene surface water results; and endosulfan I,

endosulfan II, endrin, and gamma-chlordane sediment results exceeded their corresponding project

action limits (PALs). Data usability issues for compounds with detection limits greater than minimum

screening criteria will be evaluated on a site-specific basis in corresponding reports and additional
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background data may be collected and analyzed using more sensitive analytical instrumentation,

methodology, or both, if needed.

For groundwater, surface water, and sediment, total and dissolved arsenic and thallium groundwater non-

detected results; total and dissolved arsenic and thallium, benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and

indeno(1,2,3-CD)pyrene surface water results; and endosulfan I, endosulfan II, endrin, and

gamma-chlordane sediment results exceeded corresponding PALs. Data usability issues for compounds

with detection limits greater than minimum screening criteria will be evaluated on a site-specific basis in

corresponding reports and additional background data may be collected and analyzed using more

sensitive analytical instrumentation, methodology, or both, if needed.

3.3 ACCURACY/BIAS

For soil results reported, for 2-methylnapthlene, antimony, calcium, magnesium, manganese, potassium,

and TOC were qualified due to matrix spike (MS) percent recovery (%R) noncompliance. None of the

data qualified due to MS noncompliance were qualified as rejected; therefore, all data qualified due to MS

noncompliance are considered usable. However, the MS analyses indicate result biases, as described in

Appendix B.1.

Copper, 2-methylnaphthalene, acenaphthene, benzo(g,h,i)perylene, fluorene, and naphthalene results

were qualified due to noncompliant laboratory control sample (LCS) %Rs. None of the data qualified due

to LCS noncompliance were qualified as rejected; therefore, all data qualified due to LCS noncompliance

are considered usable. However, the LCS analyses indicate result biases as described in Appendix B.1.

Benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were qualified due to surrogate recovery

noncompliance. The positive affected results qualified are usable as estimated values, which

noncompliant surrogate data indicate are biased high.

Lead, nickel, and silver were qualified due to Inductively Coupled Plasma Interference Check Sample

(ICP ICS) non-compliances, indicating that matrix effects may have biased associated qualified sample

results. No data was qualified as rejected due to ICP ICS non-compliances; therefore, the qualified data

are considered usable. However, ICP ICS sample results indicate bias for associated qualified results as

described in Appendix B.1.

Calibration noncompliances were noted for several herbicides, PAHs, and pesticides. The calibration

non-compliances were outside of quality control (QC) limits; however, those non-compliances were not
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egregious enough to qualify the affected data as rejected according to the data validation guidelines used

for this project; therefore, the data are considered usable.

For groundwater, surface water, and sediment, sample results were qualified due to noncompliance that

affect accuracy; however, none of those data points were qualified as rejected. Therefore the data is

considered usable for the purposes of this project. The data user should be aware that those results

qualified due to noncompliance associated with accuracy (as detailed in Appendix B.2) may be less

accurate than nonqualified results.

3.4 PRECISION

For soil lead and TOC, results were qualified due to laboratory or field duplicate precision. Data that were

qualified due to laboratory and field duplicate imprecision are not rejected and are considered usable but

the data user should be aware of potentially exaggerated imprecision compared with expectations.

For groundwater, surface water, and sediment, sample results were qualified due to noncompliance that

affect precision; however, none of those data points were qualified as rejected. Therefore, the data is

considered usable for the purposes of this project. The data user should be aware that those results

qualified due to noncompliance associated with precision (as detailed in Appendix B.2) may be less

precise than nonqualified results.

3.5 COMPARABILITY

Comparability is defined as the confidence with which one data set can be compared with another

(e.g., among sampling points and among sampling events). Comparability for all media was achieved by

using standardized sampling and analysis methods, as well as standardized data reporting formats.

3.6 REPRESENTATIVENESS

Representativeness is an expression of the degree to which data accurately and precisely depict the

actual characteristics of a population or environmental condition existing at the site. The Background

Study SAP (Tt, 2009) and the use of standardized sampling, sample handling, sample analysis, and data

reporting procedures were designed so that the final data would be accurate representations of actual site

conditions. The DQRs (Appendix B.1 for soil and Appendix B.2 for groundwater, surface water, and

sediment) found the data collected for the Background Study to be representative of targeted populations.



REVISION 1
MARCH 2012

071024/P 3-4 CTO 432

3.7 STATISTICAL ANALYSIS

A series of statistical evaluations were conducted to determine a representative background data set for

soils, groundwater, surface water, and sediment. The statistical conclusions of the statistical analysis for

soil, groundwater, surface water, and sediment are presented in Sections 4 through 7 and are discussed

in detail in Appendix A.
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4.0 EVALUATION OF SOIL BACKGROUND CONCENTRATIONS

This section presents the data analysis and results of statistical evaluations performed to establish the

background data sets for soil for NAS Brunswick. Two types of soil units were sampled, Upper Sand and

Transition Unit. Figure 2-1 presents the locations of the 17 surface and subsurface samples collected

from the Upper Sand Unit and 15 surface and subsurface samples collected from the Transition Unit.

4.1 CHEMICALS DETECTED IN SOIL

Tables 4-1, 4-2, 4-3, and 4-4 present the results of the chemicals detected in Upper Sand surface soil,

Transition surface soil, Upper Sand subsurface soil, and Transition subsurface soil, respectively. There

are no values for sodium on Table 4-1 because all Transition Unit sodium results were either reported or

qualified as non-detected during data validation. The majority of the sodium detection limits were

elevated due to laboratory blank contamination; however, none of those elevated detection limits due to

laboratory blank contamination exceeded corresponding sodium screening concentrations listed in the

Background SAP. One-half the method detection limit was used for graphical displays while the full

method detection limit was used in ProUCL and denoted as a non-detect for the hypothesis test and

UPLs. Duplicate results (original and duplicate) were not averaged for the purpose of representing the

range of concentrations; however, the average of original and duplicate results was used to represent the

concentration at the sample location for statistical evaluations.

4.2 STATISTICAL EVALUATION SUMMARY

Several statistical evaluations were performed on the data described in Section 4.1. The statistical

analyses were conducted for two purposes, to determine if any of the subgroups could be combined and

to determine background chemical concentrations to be used in future comparisons with site data. The

statistical methods used to determine if any of the subgroups could be combined are discussed in detail

in Appendices A.1.1 through A.1.4 and are summarized in Section 4.2.1. The statistical methods for

comparing future site data to background concentrations are discussed in detail in Appendices A.1.5 and

A.1.6 and summarized in Section 4.2.2.

4.2.1 Statistical Differences

The first step in determining if any of the chemical subgroups could be combined was to determine if the

three maximum concentrations of each subgroup were candidate outliers. An outlier is a value far from

most others in a data set. Candidate outliers were located on a site map to check for any pattern of

localized anthropogenic contamination not representative of the background area as a whole. Sample

locations SB10, SB17, SB18, SB19, SB21, SB30, SB31, and SB32 each have multiple candidate outliers.
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Based on the site uses for these areas, there is no indication that the concentrations from these areas are

related to site contamination. Additionally, the areas where candidate outliers were found are not located

in one geographic portion of the base. Candidate outliers for metals were found at SB03, SB08, SB16,

SB17, SB18, SB19, SB 21, SB25, SB30, and SB31. The candidate outliers for metals are found in both

soil types in six of the background areas. Candidate outliers for PAHs were found at SB1, SB3, SB5,

SB10, SB17, SB30, SB31, and SB32. Only one PAH, anthracene, had candidate outliers at SB1, SB3,

and SB5. 4,4’-DDE was the only pesticide with a candidate outlier which was located at SB30. The

majority of the candidate outliers in the Upper Sand were found in the Bowdoin Pines Area, and the

candidate outliers in the Transition Unit were found at SB10 and SB17 in Areas 4 and 5, respectively.

Based on the outlier evaluation, no candidate outliers were removed from the data sets; the candidate

outliers were investigated but were retained in the analysis. The distributional shapes for each

combination of substance and subgroup were examined to determine which statistical tests were

appropriate to compare concentrations among groups. Formal statistical tests and graphical techniques

were used to assess the distributional shape of each chemical substance and subgroup. The results of

these formal statistical tests are presented in Appendix A.1.2, and the graphical presentations appear in

Appendix A.1.3.

After the mathematical shapes of the data set distributions were determined, statistical tests were used to

determine which, if any, subgroups were similar and could be combined into single data sets. The

detailed statistical results are presented in Appendix A.1.4. For TOC the surface soil samples in the two

soil groups are similar and the subsurface soil samples in the two soil groups are similar. For chemicals

in the inorganic fractions, with the exception of antimony, calcium, lead, mercury, selenium, and silver the

Upper Sand surface soil and Upper Sand subsurface soil data sets represent the same populations, while

the Transition surface soil and Transition subsurface soil represent the same population. For antimony

the surface soil concentrations in both soil groups are similar while in the subsurface soil antimony was

only detected in the transition soil group. For calcium, the Transition surface soil and the Upper Sand

subsurface soil are similar while the other two groups represent different populations. For lead the Upper

Sand subsurface soil represents a different group than the other three groups. Mercury was only

detected in the surface soil and the two geological units are statistically similar. Selenium was only

detected in the Transition subsurface soil. For Silver all four groups are similar. PAHs, with the exception

of benzo(a)anthracene and fluoranthene in one sample, were not detected in subsurface soil of either

unit. Based on the two-sample hypothesis results comparing the two geological groups for surface soil,

anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3)pyrene concentrations

represent the same population and may be combined into one data set. The two geological units for

fluoranthene, phenanthrene, and pyrene do not represent the same population and should not be

combined. No analysis for pesticides and herbicides was performed for subsurface soil. Based on the
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two sample hypothesis tests, the samples of the two geological units for 4,4’-dicholordiphenyl

dichloroethylene (DDE) represent the same population and may be combined into one data set, but the

concentrations of 4,4’-dichlorodipheny trichloroethene (DDT) do not represent the same population.

4.2.2 Comparison of Site to Background Data

For future comparisons of site data to background data, either site-wide tests or individual comparison

tests will be used. Site-wide comparison tests require that the site and background media data sets being

compared meet certain general assumptions. General requirements are that a specific minimum number

of samples be included in the site and background data sets so that there is sufficient confidence in the

test conclusions. As stated in the SAP (Tt, 2009), enough site and background samples will be collected

to test the null hypothesis that site conditions are not representative of background conditions against the

alternative hypothesis that site conditions are representative of background conditions, with alpha and

beta levels of 0.05, and a minimum detectable difference of two background standard deviations. If

enough site data to meet the criteria for site-wide comparisons cannot be obtained, the alternative is to

perform a separate comparison of each site sample to background using individual comparison tests.

Two types of individual comparison tests will be available, background threshold value and geochemical

Upper Prediction Limit(UPL). USEPA’s Pro UCL version 4.00.05 calculates multiple background values

and accounts for non-detected concentration. One of the background threshold values calculated by Pro

UCL is a 95 percent Upper Prediction Limit (UPL). For the UPL comparison, site samples will be

compared individually to the background UPL. If the site concentration exceeds the UPL, then the site

concentration is not representative of background conditions. Geochemical UPLs were also calculated

using linear regression and factor analysis (FA). Geochemical prediction limits are applicable to metals in

soil. For a geochemical UPL based on linear regression, if the site concentration exceeds the UPL of the

regression line, then the site concentration is concluded not to be representative of background

conditions. Frequently, the regression plots based on FA can provide a more accurate estimate of the

linearity of the correlation and a narrower prediction limit. After the FAs are computed, the FA model is

used to predict background concentration levels. If a site concentration exceeds the UPL based on the

FA model, the site concentration does not represent background concentrations.

4.2.2.1 Upper Prediction Limit Comparisons

UPLs were established for each analyte in each data subgroup. Each UPL was based on the null

hypothesis that individual site concentrations are within the background concentration range.

Concentrations of each chemical from each site sample are compared to a UPL for that chemical that

represents a statistically derived upper limit on the average background concentration. UPLs were

calculated based on the ability to combine datasets (Appendix A.1.4). UPLs were also calculated using

all the data to represent upper limits from mixed soils for areas where soils have been disturbed or filling
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has occurred. UPLs were calculated using USEPA’s ProUCL 4.1.00 software which can calculate UPLs

for chemicals with non-detected concentrations. Details of the chemical-specific UPLs for NAS Brunswick

are presented in Appendix A.1.5. Tables 4-5 and 4-6 present the 95-percent UPLs for Upper Sand and

Transition Unit and mixed soils, respectively.

4.2.2.2 Geochemical Upper Prediction Limit Comparisons

Two types of geochemical UPLs were planned, one based on regression analysis and the other on FA.

As discussed in Appendix A.1.4, concentrations of several metals in Upper Sand surface and subsurface

soil were determined to represent the same population, and several metals in Transition Unit surface and

subsurface soil were also determined to represent the same population. These metals were used in the

regression geochemical evaluation. Prediction limits were calculated for trace metals that were highly

correlated with aluminum and iron. Background limits can then be predicted for trace metals that

correlate highly with aluminum and iron because aluminum and iron commonly appear in high

concentrations in soil and are chemically associated with trace metals through chemical sequestration

and other mechanisms. A correlation coefficient greater than or equal to 0.70 was used to define high

correlation. Regression lines and 95-percent UPLs were computed for each chemical in each soil type

that was highly correlated with iron or aluminum. For Upper Sand soils, antimony, beryllium, chromium,

iron, and vanadium are highly correlated with aluminum, and aluminum, antimony, beryllium, chromium,

and vanadium are highly correlated with iron. For Transition Unit soils, barium, beryllium, chromium, iron,

vanadium, and zinc are highly correlated with aluminum, and aluminum, arsenic, barium, beryllium,

chromium, cobalt, copper, manganese, nickel, vanadium, and zinc are highly correlated with iron. UPLs

define the expected upper limit for background soil concentrations. When this linear regression and the

associated prediction limits are superimposed on a scatter plot of site data, any site samples falling

outside the prediction limits are subject to further scrutiny. They may belong to the 5 percent of the

background population lying outside of the background-derived prediction envelope, or they may

represent contamination.

FA is a mathematical method that attempts to reproduce an entire data set of sample results by extracting

certain common factors, each of which is represented by a linear combination of the different variables, in

this case, metals concentrations (Malinowski, 1991; Sharaf, 1986). This is analogous to each sample

comprising various amounts from each mineral (factor), although the extracted factors may not actually

represent pure mineral components because other properties such as cation exchange capacity or

organic carbon content may also affect the mineral concentrations. There is no scientific answer to the

sample size requirement for FA; however, there are multiple rules of thumb on sample size, most of which

state that sample size should be at least 50. The number of factors considered to be significant in the FA

model is determined by evaluating the following three criteria:
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 Kaiser’s Rule: Retain factors having eigenvalues (computed during the FA) greater than unity.

 Examination of Scree Plot: Retain factors with eigenvalues in the sharp descent portion of a Scree

Plot line adjacent to the point where leveling occurs.

 Retain as many factors as will account for a specified total variance (at least 70 percent).

FA cannot be used in conjunction with multiple non-detected concentrations. Based on the criteria

described above for surface soil and subsurface soil, only one factor was retained in the FA model. With

only one factor, the FA model does not describe any differences between soil groups or chemicals.

Based on the limited sample size and the number of factors in the FA models, it is recommended that the

linear regression approach discussed above be used to characterize the geochemical relationships.

4.3 BACKGROUND DATASET USABLITIY – SOILS

The Navy, U.S. EPA, and MEDEP have reached consensus agreement that the background soils

datasets are representative and appropriate for use at the former NASB. Use of the soil datasets will be

determined by consensus on a site-specific basis, considering the site geology, soil type, history of

activities at the site (i.e. historic excavation/fill activities), and location, especially in developed areas

where non-site related anthropogenic effects are likely to have altered background soil conditions to some

degree.



TABLE 4-1

SUMMARY OF SURFACE SOIL BACKGROUND DATA - UPPER SAND UNIT

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 2

Parameter
Frequency of 

Detection

Location of 

Maximum 

Detection

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Inorganics (mg/kg)
ALUMINUM 17/17 3810 19800 SB-18 - - 9277 9277 4421
ANTIMONY 3/17 0.03 J 0.08 J SB-18 0.01 0.05 0.1 0.02 0.02
ARSENIC 17/17 0.77 8.8 SB-31 - - 2.3 2.3 1.9
BARIUM 17/17 5.7 16.1 SB-30 - - 10.3 10.3 2.3
BERYLLIUM 17/17 0.24 J 0.84 SB-21 - - 0.4 0.4 0.1
CADMIUM 14/17 0.03 J 0.07 J SB-18 0.01 0.02 0.04 0.03 0.02
CALCIUM 17/17 156 J 439 SB-30 - - 300 300 79.7
CHROMIUM 17/17 3.6 18.7 SB-21 - - 8.4 8.4 3.7
COBALT 17/17 0.55 4 SB-26 - - 2.6 2.6 1.1
COPPER 15/17 4 5.5 SB-01, SB-26 1.5 3.2 4.8 4.4 1.3
IRON 17/17 2230 16900 SB-21 - - 8214 8214 3359
LEAD 17/17 2.7 19 SB-30 - - 7.9 7.9 4.8
MAGNESIUM 17/17 356 1470 SB-26 - - 1020 1020 311
MANGANESE 17/17 24.2 J 235 J SB-32 - - 141.2 141.2 69.2
MERCURY 13/17 0.01 J 0.09 SB-03 0.01 0.01 0.04 0.03 0.03
NICKEL 17/17 1.3 J 8.9 SB-26 - - 5.4 5.4 2.0
POTASSIUM 17/17 194 565 SB-39 - - 358 358 113
SILVER 7/17 0.1 J 0.29 J SB-21 0.05 0.07 0.2 0.1 0.1
SODIUM 11/17 26.3 J 41.8 J SB-32 40.4 63.3 33.6 30.8 6.2
VANADIUM 17/17 7.5 32.6 SB-21 - - 14.9 14.9 6.3
ZINC 17/17 3.5 16.1 SB-03 - - 12.5 12.5 3.2
Pesticides/PCBs (µg/kg)
4,4'-DDD 3/17 0.93 J 1.1 J SB-32 0.44 0.58 1.0 0.4 0.30
4,4'-DDE 10/17 0.51 J 3.6 J SB-30 0.4 0.49 1.1 0.7 0.83
4,4'-DDT 7/17 0.8 J 3.4 J SB-30 0.45 0.56 1.5 0.8 0.84
ENDOSULFAN I 1/17 0.8 J 0.8 J SB-32 0.28 0.56 0.8 0.3 0.15
GAMMA-BHC (LINDANE) 1/17 1.1 J 1.1 J SB-29 0.31 0.64 1.1 0.3 0.21
PAHs (µg/kg)
ACENAPHTHYLENE 1/17 2 J 2 J SB-05 1 2 2.0 0.7 0.40
ANTHRACENE 5/17 2 J 8 J SB-05 1 2 5.2 2.0 2.45
BENZO(A)ANTHRACENE 10/17 2 J 24 SB-31 2 2 9.2 5.8 7.87
BENZO(A)PYRENE 7/17 4 J 30 SB-31 3 4 14.9 7.3 9.38
BENZO(B)FLUORANTHENE 5/17 12 J 53 SB-31 2 3 32.8 10.5 17.74
BENZO(G,H,I)PERYLENE 8/17 2 J 12 J SB-31 2 3 6.9 3.8 3.70
BENZO(K)FLUORANTHENE 5/17 5 J 13 J SB-32 3 4 9.4 3.9 4.09
CHRYSENE 11/17 2 J 39 SB-32 2 2 12.6 8.5 12.40
DIBENZO(A,H)ANTHRACENE 3/17 5 J 6 J SB-31, SB-32 2 2 5.7 1.8 1.85
FLUORANTHENE 15/17 2 J 65 SB-31 2 2 16.9 15.1 21.17

Maximum 

Detected 

Concentration

Minimum Detected 

Concentration 
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SUMMARY OF SURFACE SOIL BACKGROUND DATA - UPPER SAND UNIT

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 2 OF 2

Parameter
Frequency of 

Detection

Location of 

Maximum 

Detection

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Maximum 

Detected 

Concentration

Minimum Detected 

Concentration 

INDENO(1,2,3-CD)PYRENE 10/17 2 J 42 SB-31 2 2 14.6 9.0 13.81
PHENANTHRENE 12/17 2 J 34 SB-31 2 2 11.4 8.4 11.01
PYRENE 13/17 3 J 64 SB-31, SB-32 2 3 19.9 15.5 22.12
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON 17/17 6200 J 34000 J SB-31 - - 17406 17406 8752

J = Estimated concentration.

Only chemicals that were detected in at least one sample are listed.



TABLE 4-2

SUMMARY OF SURFACE SOIL BACKGROUND DATA - TRANSITION UNIT

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 2

Parameter
Frequency of 

Detection

Location of 

Maximum Detect

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Inorganics (mg/kg)
ALUMINUM 15/15 9200 33600 SB-17 - - 22970 22970 6532
ANTIMONY 7/15 0.02 J 0.07 J SB-24 0.02 0.08 0.04 0.03 0.02
ARSENIC 15/15 3.8 10.6 SB-17 - - 6.65 6.65 2.01
BARIUM 15/15 24 102 SB-17 - - 64.98 64.98 20.65
BERYLLIUM 15/15 0.3 J 1.7 SB-17 - - 0.96 0.96 0.34
CADMIUM 14/15 0.03 J 0.07 J SB-13 0.02 0.02 0.04 0.04 0.01
CALCIUM 15/15 466 J 1600 J SB-16 - - 854.67 855 269
CHROMIUM 15/15 14.1 55 SB-17 - - 35.63 35.63 11.02
COBALT 15/15 3.7 27.1 SB-17 - - 11.93 11.93 5.47
COPPER 15/15 8.6 30.1 J SB-16 - - 17.94 17.94 5.78
IRON 15/15 10500 46800 SB-11 - - 29113.33 29113 9364
LEAD 15/15 5.9 J 18.7 SB-11 - - 12.41 12.41 3.76
MAGNESIUM 15/15 2080 J 9590 SB-17 - - 5906.33 5906 2032
MANGANESE 15/15 122 J 1210 SB-17 - - 436.90 437 259
MERCURY 14/15 0.01 J 0.06 SB-14 0.01 0.01 0.03 0.03 0.02
NICKEL 15/15 10 43.6 SB-17 - - 26.34 26.3 8.8
POTASSIUM 15/15 1050 4560 SB-25 - - 2836.00 2836 1060
SELENIUM 6/15 0.58 1.3 SB-14 0.26 0.7 0.79 0.47 0.33
SILVER 5/15 0.16 J 1.6 J SB-08 0.08 0.17 0.62 0.24 0.41
VANADIUM 15/15 19.1 62.9 SB-17 - - 47.09 47.1 12.6
ZINC 15/15 21.7 96.6 SB-17 - - 59.45 59.5 19.1
Pesticides/PCBs (µg/kg)
4,4'-DDE 9/15 0.55 J 0.84 J SB-14 0.45 2 0.66 0.54 0.25
4,4'-DDT 1/15 3.1 J 3.1 J SB-10 0.51 0.63 3.10 0.47 0.73
PAHs (µg/kg)
ACENAPHTHYLENE 1/15 2 J 2 J SB-10 1 2 2.00 1.0 0.3
ANTHRACENE 1/15 2 J 2 J SB-10 1 2 2.00 1.0 0.3
BENZO(A)ANTHRACENE 5/15 3 J 12 J SB-10 2 3 5.05 2.4 2.9
BENZO(A)PYRENE 2/15 10 J 14 J SB-10 4 5 12.00 3.4 3.6
BENZO(B)FLUORANTHENE 4/15 4 J 17 J SB-10 3 4 8.56 3.4 4.4
BENZO(G,H,I)PERYLENE 5/15 3 J 26 J SB-17 2 3 9.85 4.1 6.6
BENZO(K)FLUORANTHENE 2/15 13 J 14 J SB-10 4 5 13.50 3.6 4.0
CHRYSENE 8/15 2 J 17 J SB-10 2 2 5.25 3.3 4.3
DIBENZO(A,H)ANTHRACENE 2/15 13 J 14 J SB-17 2 3 13.50 2.7 4.4
FLUORANTHENE 10/15 3 J 28 SB-10 2 2 6.90 4.9 6.7
INDENO(1,2,3-CD)PYRENE 6/15 3 J 26 J SB-17 2 3 8.75 4.2 6.6
PHENANTHRENE 6/15 3 J 15 J SB-10 2 3 4.75 2.5 3.5
PYRENE 8/15 3 J 26 SB-10 2 3 7.09 4.5 6.2

Minimum 

Detected 

Concentration 

Maximum 

Detected 

Concentration
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SUMMARY OF SURFACE SOIL BACKGROUND DATA - TRANSITION UNIT

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 2 OF 2

Parameter
Frequency of 

Detection

Location of 

Maximum Detect

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Minimum 

Detected 

Concentration 

Maximum 

Detected 

Concentration
Herbicides (µg/kg)
2,4-D 1/15 8 J 8 J SB-16 6.6 9 8.00 4.2 1.1
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON 15/15 SB-14 - - 16286.67 16287 7562

J = Estimated concentrations.

Only chemicals that were detected in at least one sample are listed.

1900 30000



TABLE 4-3

SUMMARY OF SUBSURFACE SOIL BACKGROUND DATA - UPPER SAND UNIT

NAVAL AIR STATION, BRUNSWICK, MAINE

Parameter
Frequency of 

Detection

Location of 

Maximum 

Detect

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Inorganics (mg/kg)
ALUMINUM 17/17 3350 9040 SB-21 - - 4875.9 4876 1370

ARSENIC 17/17 0.56 2.1 SB-18 - - 1.3 1.3 0.4

BARIUM 17/17 8 15.9 SB-02 - - 11.1 11.1 2.2

BERYLLIUM 17/17 0.19 J 0.69 SB-02 - - 0.3 0.3 0.1

CADMIUM 9/17 0.03 J 0.04 J SB-28 0.01 0.02 0.03 0.02 0.01

CALCIUM 17/17 504 J 1110 J SB-21 - - 715.1 715 171

CHROMIUM 17/17 5 9.6 SB-21 - - 6.9 6.9 1.3

COBALT 17/17 2.1 4.1 SB-02 - - 3.2 3.2 0.7

COPPER 17/17 3.4 6.8 SB-02 - - 5.6 5.6 0.9

IRON 17/17 5060 8740 SB-18 - - 6763.8 6764 912

LEAD 17/17 2.1 3.7 J SB-27 - - 2.7 2.7 0.4

MAGNESIUM 17/17 1230 1910 J SB-02 - - 1580.0 1580 187

MANGANESE 17/17 79 J 265 J SB-27 - - 165.4 165 63.3

NICKEL 17/17 4.7 9.6 SB-30 - - 7.5 7.5 1.3

POTASSIUM 17/17 486 1230 SB-19 - - 716.6 716.6 179.6

SILVER 8/17 0.06 J 0.19 J SB-22 0.05 0.07 0.1 0.1 0.1

SODIUM 11/17 34.2 J 85.8 J SB-31 53.2 80.1 47.4 41.8 10.9

VANADIUM 17/17 8 17.7 SB-21 - - 11.4 11.4 2.4

ZINC 17/17 10.6 15.3 SB-19, SB-27 - - 13.1 13.1 1.5

PAHs (µg/kg)

FLUORANTHENE 1/17 2 J 2 J SB-29 2 2 2 1.1 0.2

Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON 17/17 SB-19 - - 1524 1524 1891

J = Estimated concentrations.

Only chemicals that were detected in at least one sample are listed.

Minimum 

Detected 

Concentration 

Maximum 

Detected 

Concentration

260 J 6700



TABLE 4-4

SUMMARY OF SUBSURFACE SOIL BACKGROUND DATA - TRANSITION UNIT

NAVAL AIR STATION, BRUNSWICK, MAINE

Parameter
Frequency of 

Detection
Location of Maximum Detect

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Inorganics (mg/kg)
ALUMINUM 15/15 15000 29000 SB-17 - - 22093.3 22093.3 4854.2

ANTIMONY 12/15 0.02 J 0.05 J SB-12, SB-14, SB-23, SB-25 0.06 0.08 0.038 0.038 0.009
ARSENIC 15/15 5 17.9 SB-12 - - 10.1 10.1 3.9
BARIUM 15/15 49.4 93.3 SB-15 - - 72.5 72.5 15.1

BERYLLIUM 15/15 0.54 1.5 SB-15, SB-15, SB-17 - - 0.98 0.98 0.33

CADMIUM 15/15 0.03 J 0.06 J SB-12, SB-16 - - 0.04 0.04 0.01
CALCIUM 15/15 1960 J 3260 J SB-15 - - 2671 2671 330
CHROMIUM 15/15 28 57.5 SB-17 - - 43.7 43.7 10.1
COBALT 15/15 10.5 24.4 SB-23 - - 15.9 15.9 4.1
COPPER 15/15 21.2 38.5 J SB-15 - - 29.4 29.4 5.8
IRON 15/15 22200 44300 SB-17 - - 33737 33737 7330
LEAD 15/15 7.8 J 16.1 SB-15 - - 11.9 11.9 2.9
MAGNESIUM 15/15 5720 11600 SB-15 - - 8734 8734 1930
MANGANESE 15/15 355 J 918 SB-15 - - 618 618 175
NICKEL 15/15 24.8 50.4 SB-15 - - 38.1 38.1 9.2
POTASSIUM 15/15 3020 6370 J SB-15 - - 4913 4913 1082
SILVER 2/15 0.44 J 0.74 J SB-23 0.06 0.16 0.6 0.1 0.2
SODIUM 1/15 281 281 SB-24 161 289 281.0 123.3 47.7
VANADIUM 15/15 33.2 68.7 SB-15 - - 53.2 53.2 11.1
ZINC 15/15 46.6 90.4 SB-15 - - 70.1 70.1 14.3
PAHs (µg/kg)
BENZO(A)ANTHRACENE 1/15 3 J 3 J SB-16 2 2 2.0 1.1 0.3
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON 15/15 SB-10 - - 1316.0 1316.0 690.6

J = Estimated concentrations.

Only chemicals that were detected in at least one sample are listed.

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration 

530 3200



TABLE 4-5

SOIL UPPER PREDICTION LIMITS

NAVAL AIR STATION, BRUNSWICK, MAINE

UPL UPL Type UPL UPL Type UPL UPL Type UPL UPL Type

Inorganics (mg/kg)
ALUMINUM 13600 Gamma WH 13600 Gamma WH 32300 Normal 32300 Normal

ANTIMONY 0.054 Normal ND ND 0.054 Normal 0.06 Normal

ARSENIC 5.6 Nonparametric 5.6 Nonparametric 15 Gamma WH 15 Gamma WH

BARIUM 15 Lognormal 15 Lognormal 100 Normal 100 Normal

BERYLLIUM 0.57 Lognormal 0.57 Lognormal 1.5 Normal 1.5 Normal

CADMIUM 0.048 Nonparametric 0.048 Nonparametric 0.06 Nonparametric 0.06 Nonparametric

CALCIUM 444 Normal 1180 Lognormal 1180 Lognormal 3270 Normal
CHROMIUM 16.2 Nonparametric 16.2 Nonparametric 58.9 Normal 58.9 Normal

COBALT 5.2 Gamma WH 5.2 Gamma WH 22.9 Normal 22.9 Normal

COPPER 6.8 Normal 6.8 Normal 37.7 Normal 37.7 Normal

IRON 15000 Nonparametric 15000 Nonparametric 46300 Normal 46300 Normal

LEAD 18 Normal 3.4 Normal 18 Normal 18 Normal

MAGNESIUM 1950 Normal 1950 Normal 11500 Normal 11500 Normal

MANGANESE 267 Normal 267 Normal 935 Normal 935 Normal

MERCURY 0.12 Gamma WH ND ND 0.12 Gamma WH ND ND

NICKEL 9.8 Normal 9.8 Normal 50.6 Normal 50.6 Normal

POTASSIUM 940 Normal 940 Normal 6450 Normal 6450 Normal

SELENIUM ND ND ND ND 1.4 Normal ND ND

SILVER 0.43 Lognormal 0.43 Lognormal 0.43 Lognormal 0.43 Lognormal

SODIUM 54.1 Normal 54.1 Normal ND ND NA NA

VANADIUM 27.9 Nonparametric 27.9 Nonparametric 71 Normal 71 Normal

ZINC 15.5 Nonparametric 15.5 Nonparametric 95 Normal 95 Normal

Pesticides/PCBs (µg/kg)

4,4'-DDD 1.4 Normal NA NA ND ND NA NA

4,4'-DDE 1.7 Nonparametric NA NA 1.7 Nonparametric NA NA

4,4'-DDT 3.4 Gamma WH NA NA NA NA NA NA

PAHs (µg/kg)

ANTHRACENE 6.1 Normal ND ND 6.1 Normal ND ND

BENZO(A)ANTHRACENE 16.9 Gamma WH ND ND 16.9 Gamma WH NA NA

BENZO(A)PYRENE 23.5 Normal ND ND 23.5 Normal ND ND

BENZO(B)FLUORANTHENE 40.4 Normal ND ND 40.4 Normal ND ND

BENZO(G,H,I)PERYLENE 15.1 Gamma WH ND ND 15.1 Gamma WH ND ND

BENZO(K)FLUORANTHENE 13.6 Normal ND ND 13.6 Normal ND ND

CHRYSENE 22.6 Nonparametric ND ND 22.6 Nonparametric ND ND

DIBENZO(A,H)ANTHRACENE 10.6 Normal ND ND 10.6 Normal ND ND

FLUORANTHENE 86.9 Lognormal NA NA 16.7 Nonparametric ND ND

INDENO(1,2,3-CD)PYRENE 28.2 Gamma WH ND ND 28.2 Gamma WH ND ND

PHENANTHRENE 40.8 Gamma WH ND ND 8.9 Nonparametric ND ND

PYRENE 73.9 Gamma WH ND ND 15.4 Nonparametric ND ND

Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON 30800 Normal 3840 Gamma WH 30800 Normal 3840 Gamma WH

UPLs were calculated using Pro UCL version 4.1.00.

Chemicals are listed only if there are enough detected samples in one soil group to calculate a UPL.

ND = Non-Detect

NA = Not enough detected samples to calculate a meaningful UPL.

UPL = 95% Upper Prediction 

WH = Wilson Hilferty 

Parameter
Upper Sand Surface Soil Upper Sand Subsurface Soil Transition Surface Soil Transition Subsurface Soil

Upper Prediction Limits



TABLE 4-6

UPPER PREDICTION LIMITS - ALL SOILS (MIXED SOILS)

NAVAL AIR STATION, BRUNSWICK, MAINE

Parameter UPL UPL Type

Inorganics (mg/kg)

ALUMINUM 29000 Nonparametric

ANTIMONY 0.072 Gamma WH

ARSENIC 14.2 Nonparametric

BARIUM 89.8 Nonparametric

BERYLLIUM 1.5 Nonparametric

CADMIUM 0.055 Nonparametric

CALCIUM 2920 Nonparametric

CHROMIUM 54.7 Nonparametric

COBALT 20.8 Nonparametric

COPPER 31.9 Nonparametric

IRON 43900 Nonparametric

LEAD 17.5 Nonparametric

MAGNESIUM 10400 Nonparametric

MANGANESE 819 Gamma WH

MERCURY 0.067 Gamma WH

NICKEL 47.5 Nonparametric

POTASSIUM 5920 Nonparametric

SELENIUM 0.61 Normal

SILVER 0.43 Lognormal

SODIUM 96.3 Nonparametric

VANADIUM 63 Nonparametric

ZINC 85.7 Nonparametric

Miscellaneous (mg/kg)

TOTAL ORGANIC CARBON 28800 Nonparametric

PAHs (µg/kg)

ANTHRACENE 4.1 Normal

BENZO(A)ANTHRACENE 6.2 Gamma WH

BENZO(A)PYRENE 16.2 Normal

BENZO(B)FLUORANTHENE 25.9 Normal

BENZO(G,H,I)PERYLENE 5.1 Gamma WH

BENZO(K)FLUORANTHENE 10 Normal

CHRYSENE 15.9 Nonparametric

DIBENZO(A,H)ANTHRACENE 6.3 Normal

FLUORANTHENE 26.9 Nonparametric

INDENO(1,2,3-CD)PYRENE 9.9 Gamma WH

PHENANTHRENE 14.6 Nonparametric

PYRENE 27.7 Nonparametric

Pesticides/PCBs (µg/kg)

4,4'-DDD 0.82 Normal

4,4'-DDE 1.7 Nonparametric

4,4'-DDT 1.7 Gamma WH

UPLs were calculated using Pro UCL version 4.1.00.

Chemicals are listed only if there are enough detected samples to calculate a UPL.

UPL = 95% Upper Prediction 

WH = Wilson Hilferty 
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5.0 EVALUATION OF GROUNDWATER BACKGROUND CONCENTRATIONS

This section presents the data analysis and results of statistical evaluations performed to establish the

background data sets for groundwater for NAS Brunswick. Bedrock and overburden wells in the Lower

Sand, Upper Sand, and Transition hydrogeologic units were sampled twice (once in the fall and once in

the spring). Figure 2-2 presents the locations of monitoring wells samples for the Background Study.

5.1 CHEMICALS DETECTED IN GROUNDWATER

Tables 5-1, 5-2, 5-3, and 5-4 present the results of the chemicals detected in bedrock wells, Lower Sand

wells, Upper Sand wells, and Transition wells, respectively. One-half the method detection limit was used

for graphical displays while the full method detection limit was used in ProUCL and denoted as a non-

detect for the hypothesis test and UPLs. Duplicate results (original and duplicate) were not averaged for

the purpose of representing the range of concentrations; however, the average of original and duplicate

results was used to represent the concentration at the sample location for statistical evaluations. For the

statistical analyses the groundwater data was divided into eight groups bedrock wells in the fall, bedrock

wells in the spring, Lower Sand wells in the fall, Lower Sand wells in the spring, Transition wells in the fall,

Transition wells in the Spring, Upper Sand wells in the fall, Upper Sand wells in the spring.

5.2 STATISTICAL EVALUATION SUMMARY

Several statistical evaluations were performed on the data described in Section 5.1. The statistical

analyses were conducted for two purposes, to determine if any of the subgroups could be combined and

to determine background chemical concentrations to be used in future comparisons with site data. The

statistical methods used to determine if any of the subgroups could be combined are discussed in detail

in Appendix A.2.1 through A.2.4 and are summarized in Section 5.2.1. The statistical methods for

comparing future site data to background concentrations are discussed in detail in Appendix A.2.5 and

are summarized in Section 5.2.2.

5.2.1 Statistical Differences

The first step in determining if any of the eight chemical subgroups (four hydrogeologic units sampled

during two rounds) could be combined was to determine if the three maximum concentrations of each

subgroup were candidate outliers. Candidate outliers were located on a site map to check for any pattern

of localized anthropogenic contamination not representative of the background area as a whole. Only

four samples per round were collected from bedrock wells. Due to the small number of samples, formal

outlier tests were not conducted on bedrock well data. Lower Sand candidate outliers were identified at

NASB-BG-MW36, NASB-BG-MW37, NASB-BG-MW41, NASB-BG-MW42, NASB-BG-MW43, MW219,
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MW303, MW310, MW315A, and MW335. Transition Unit candidate outliers were identified at

NASB-BG-MW08, NASB-BG-MW10, NASB-BG-MW11, NASB-BG-MW13, NASB-BG-MW16,

NASB-BG-MW24, and MW314B. Upper Sand candidate outliers were identified at NASB-BG-MW01,

NASB-BG-MW04, NASB-BG-MW18, NASB-BG-MW19, NASB-BG-MW21, NASB-BG-MW27,

NASB-BG-MW28, NASB-BG-MW30, NASB-BG-MW32, NASB-BG-MW39, and NASB-BG-MW40. The

areas where candidate outliers were found are not located in one geographic portion of the base. The

candidate outliers were investigated and were retained in the analysis. The distributional shape for each

combination of substance and subgroup were examined to determine which statistical tests were

appropriate to compare concentrations among groups. Formal statistical tests and graphical techniques

were used to assess the distributional shape of each chemical substance and subgroup. The results are

presented in Appendix A.2.2, and the graphical presentations are included in Appendix A.2.3.

After the shapes of the data sets were determined, statistical tests were used to determine which of the

eight subgroups were similar and could be combined as single data sets. The detailed statistical results

are presented in Appendix A.2.4. Several inorganics (total and dissolved antimony, chromium, mercury,

selenium, silver, thallium, and bromide) were detected infrequently; therefore, statistical hypothesis test

were not conducted on these chemicals. Tables A.2.4.3 and A.2.4.4 present how the subgroups for the

remaining chemicals can be combined. For most of the chemicals, statistical differences were not

detected by season and the subgroups could be combined by geologic units. Total and dissolved

arsenic, beryllium, cadmium, and lead, and vanadium and dissolved aluminum, barium, cobalt, iron,

nickel, and zinc were detected in less than two samples in at least one of the eight subgroups. The

subgroups of these chemicals were combined using the results of the hypothesis tests presented in

Appendix A.2.4. Based on the statistical evaluation, the chemicals detected in all eight subgroups can be

combined as follows (seasonal effects were found to be insignificant in all cases):

 One group (bedrock, Lower Sand, Transition Unit, and Upper Sand).

- Total aluminum and iron dissolved manganese.

 Two groups (bedrock, Transition Unit, and Upper Sand as one group, Lower Sand as another group).

- Total barium

 Two groups (bedrock, Lower Sand, and Transition Unit as one group, Upper Sand as another group).

- Total and dissolved calcium, magnesium, potassium, and sodium, total barium, copper, lead,

manganese, and zinc, and dissolved iron.

 Two groups (bedrock, Lower Sand, and Upper Sand as one group, Transition Unit as another group).

- Total and dissolved cobalt and total and dissolved nickel.
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The SAP stated that at least 15 samples were needed for each background data set. With the exception

of bedrock groundwater, all subgroups have at least 15 samples; however, most of the data from bedrock

wells were found to be statistically similar to the data from other wells and the data sets were combined.

5.2.2 Comparison of Site to Background Data

For future comparisons of site data to background data, either site-wide tests or individual comparison

tests will be used. Site-wide comparison tests require that the site and background media data sets being

compared meet certain general assumptions. General requirements are that a specific minimum number

of samples be included in the site and background data sets so that there is sufficient confidence in the

test conclusions. As stated in the SAP (Tt, 2009), enough site and background samples are to be

collected to evaluate the null hypothesis that site conditions are not representative of background

conditions against the alternative hypothesis that site conditions are representative of background, with

alpha and beta levels of 0.05, and a minimum detectable difference of two background standard

deviations. If enough site data to meet the criteria for site-wide comparisons cannot be obtained, the

alternative is to perform a separate comparison of each site sample to background using individual

comparison tests.

USEPA’s Pro UCL version 4.00.05 calculates multiple background values and accounts for non-detected

concentration. One of the background threshold values calculated by Pro UCL is a 95 percent UPL.

UPLs were established for each analyte in each subgroup. If the subgroups were found to be statistically

similar, they were combined to compute the UPLs. Each UPL was based on the null hypothesis that

individual site concentrations are within the background concentration range. Concentrations of each

chemical from each site sample are compared to a UPL for that chemical that represents a statistically

derived upper limit on the average background concentration. Before calculating the UPLs, the data were

combined for each chemical based on the results of the hypothesis tests presented in Appendix A.2.4.

Details of the chemical-specific UPLs for NAS Brunswick are presented in Appendix A.2.5. Table 5-5

presents the 95-percent UPLs for bedrock, Lower Sand, Upper Sand, and Transition Unit groundwater.

5.3 GROUNDWATER BACKGROUND VALUES

Several statistical evaluations were performed on the background groundwater data to determine if any of

the subgroups could be combined and to determine UPLs to be used as background chemical

concentrations. UPL background values for groundwater at NAS Brunswick were calculated for each

chemical for each group of data that was determined to be statistically similar and are summarized in

Table 5-5.



REVISION 1
MARCH 2012

071024/P 5-4 CTO 432

5.4 BACKGROUND DATASET USABLITY – GROUNDWATER

The Navy, U.S. EPA, and MEDEP have reached consensus agreement that the background groundwater

datasets are representative and appropriate for use at the former NASB. Use of the groundwater

datasets will be determined by consensus on a site-specific basis, considering the hydrogeologic units

that are present and that are being monitored.



TABLE 5-1

SUMMARY OF BACKGROUND DATA - BEDROCK GROUNDWATER

NAVAL AIR STATION, BRUNSWICK, MAINE

Parameter
Frequency of 

Detection

Location of 

Maximum Detect

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Inorganics (µg/L)
ALUMINUM 4/8 141 J 3640 J MW-317B 37 174 1735.3 889.6 1313.5
ARSENIC 3/8 1.4 J 12.7 MW-316B 0.8 3.1 7.6 3.4 4.6
BARIUM 7/8 1.1 J 23.2 MW-317B 1.7 1.7 8.0 7.1 8.0
BERYLLIUM 2/8 0.15 J 0.44 J MW-317B 0.05 0.07 0.3 0.1 0.1
CADMIUM 5/8 0.11 J 0.32 J MW-317A 0.05 0.14 0.2 0.1 0.1
CALCIUM 8/8 7980 27100 MW-317A - - 19822.5 19822.5 7033.7
COBALT 6/8 0.11 J 41.5 MW-317B 0.12 0.22 13.9 10.5 16.4
COPPER 4/8 0.77 J 33.8 MW-317B 0.49 2 21.2 10.9 14.9
IRON 8/8 86.4 J 2370 J MW-317B 837.6 837.6 903.3

LEAD 4/8 0.32 J 5.3 MW-317A, MW-317B 0.14 0.58 3.4 1.8 2.3
MAGNESIUM 8/8 863 5440 MW-316B - - 3967.9 3967.9 1581.8
MANGANESE 7/8 35.5 208 MW-317B 6.1 6.1 105.6 92.8 72.3
MERCURY 1/8 0.05 J 0.05 J MW-316B 0.02 0.04 0.1 0.02 0.01
NICKEL 4/8 0.74 J 6.6 MW-317A 0.42 4.6 3.2 2.1 2.2
POTASSIUM 7/8 558 J 3880 MW-316B 270 270 2431.1 2144.1 1225.0
SODIUM 8/8 9450 44300 MW-316A 25781.3 25781.3 10782.7
ZINC 5/8 1.9 J 15.3 MW-317B 1.6 4.9 9.3 6.5 5.8
Filtered Inorganics (µg/L)
ALUMINUM 1/8 717 717 MW-317B 12.9 42.1 717.0 100.3 249.2
ANTIMONY 1/8 0.12 J 0.12 J MW-317B 0.1 0.15 0.1 0.1 0.02
ARSENIC 4/8 0.88 J 13.4 MW-316B 0.8 2.5 6.0 3.4 4.8
BARIUM 5/8 1.1 J 9.4 MW-317B 1.4 2.5 4.1 2.9 3.1
BERYLLIUM 1/8 0.08 J 0.08 J MW-317B 0.05 0.05 0.1 0.03 0.02
CADMIUM 3/8 0.07 J 0.1 J MW-316B 0.05 0.05 0.1 0.05 0.03
CALCIUM 8/8 8700 26800 MW-317A - - 19387.5 19387.5 6784.7
COBALT 3/8 0.06 J 15.5 MW-317B 0.05 0.21 5.9 2.2 5.4
COPPER 1/8 21.9 J 21.9 J MW-317B 0.56 1.6 21.9 3.1 7.6
IRON 3/8 37.2 J 573 MW-317B 5.17 6.27 218.5 83.7 198.5
LEAD 1/8 1.2 1.2 MW-317B 0.05 0.19 1.2 0.2 0.4
MAGNESIUM 8/8 966 5490 MW-316B - - 3783.3 3783.3 1476.8
MANGANESE 6/8 6.4 152 MW-316B 1 3.4 49.5 37.4 52.1
NICKEL 2/8 0.42 J 0.76 J MW-316B 0.27 4 0.6 0.6 0.6
POTASSIUM 7/8 518 J 4110 MW-316B 412 412 2316.9 2053.0 1231.9
SODIUM 8/8 8980 41700 MW-316A - - 25222.5 25222.5 10230.8
ZINC 2/8 1.9 J 5.6 J MW-317B 1.9 3.55 3.8 2.2 1.4
Miscellaneous Parameters (mg/L)
CHLORIDE 4/4 3.2 26 MW-317A - - 10.7 10.7 10.6

J = Estimated concentrations.

Only samples that were detected in at least one sample are listed.

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration



TABLE 5-2

SUMMARY OF BACKGROUND DATA - LOWER SAND UNIT

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 2

Parameter

Frequency 

of 

Detection

Location of 

Maximum Detection

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Inorganics (µg/L)
ALUMINUM 10/32 135 J 8700 J NASB-BG-MW-42 24.2 441 2368.8 779.1 2017.9
ANTIMONY 1/32 0.11 J 0.11 J MW-310 0.1 0.35 0.1 0.1 0.02
ARSENIC 18/32 1.1 J 35.6 MW-303 0.8 7.4 12.3 7.4 9.9
BARIUM 30/32 0.59 J 46.6 NASB-BG-MW-42 0.44 3.7 7.1 6.7 10.2
BERYLLIUM 5/32 0.06 J 0.43 J NASB-BG-MW-42 0.05 0.2 0.2 0.1 0.1
CADMIUM 4/32 0.1 J 1.1 MW-219 0.05 0.41 0.5 0.1 0.2
CALCIUM 32/32 2530 15200 J MW-335, MW-310 - - 8453.8 8453.8 3853.0
CHROMIUM 5/32 4.6 16.4 NASB-BG-MW-42 1.3 4.9 10.6 2.8 3.9
COBALT 17/32 0.05 J 5.3 NASB-BG-MW-42 0.05 0.63 1.2 0.7 1.4
COPPER 9/32 0.84 J 29.8 NASB-BG-MW-42 0.48 15.4 5.3 2.0 5.4
IRON 28/32 38.3 J 11700 J MW-315A 8.7 47 1730.3 1515.9 2809.2
LEAD 8/32 0.09 J 6.7 NASB-BG-MW-44 0.05 0.83 2.8 0.8 1.7
MAGNESIUM 32/32 826 8790 J MW-335 - - 4275.1 4275.1 1838.8
MANGANESE 28/32 2.2 J 723 NASB-BG-MW-36 0.67 2.1 287.3 251.5 227.3
NICKEL 12/32 0.21 J 13.8 NASB-BG-MW-42 0.15 2.5 4.4 1.9 3.6
POTASSIUM 31/32 942 J 5230 NASB-BG-MW-42 860 860 2366.1 2305.6 1067.2
SILVER 1/32 0.46 J 0.46 J MW-310 0.05 0.15 0.5 0.04 0.1
SODIUM 32/32 3180 33200 MW-303 - - 13984.4 13984.4 9488.9
THALLIUM 1/32 0.05 J 0.05 J MW-310 0.05 1.4 0.1 0.1 0.1
VANADIUM 9/32 0.74 J 18 NASB-BG-MW-42 0.6 4.3 6.1 2.3 4.3
ZINC 11/32 1.9 J 70.6 NASB-BG-MW-44 1.6 13.7 23.3 9.3 17.6
Filtered Inorganics (µg/L)
ALUMINUM 2/32 940 1630 J MW-315A 13.6 186 1232.5 92.5 308.7
ANTIMONY 1/32 0.1 J 0.1 J MW-310 0.1 0.17 0.1 0.1 0.01
ARSENIC 19/32 0.83 J 34.2 MW-303 0.8 5.8 11.1 7.2 9.5
BARIUM 27/32 0.5 J 14.7 NASB-BG-MW-36 0.35 2.9 3.6 3.2 3.1
CADMIUM 4/32 0.09 J 1 MW-219 0.05 0.12 0.4 0.1 0.2
CALCIUM 32/32 2510 16200 J MW-310 - - 8469.8 8469.8 4005.8
COBALT 7/32 0.13 J 4.7 NASB-BG-MW-36 0.05 0.17 1.1 0.3 0.8
COPPER 7/32 0.5 J 2 J NASB-BG-MW-42 0.48 4.9 0.9 0.5 0.4
IRON 22/32 17.3 J 5800 NASB-BG-MW-36 5.17 27 708.8 488.8 1073.2
LEAD 3/32 0.07 J 0.78 J NASB-BG-MW-42 0.05 0.97 0.3 0.1 0.1
MAGNESIUM 32/32 798 8920 MW-335 - - 4040.7 4040.7 1769.1
MANGANESE 25/32 0.41 J 761 NASB-BG-MW-36 0.37 4.5 292.5 228.6 223.4
NICKEL 5/32 0.21 J 11.2 NASB-BG-MW-36 0.2 3.4 2.9 0.8 2.0
POTASSIUM 31/32 940 J 3560 MW-303 833 833 2160.3 2105.8 820.6
SELENIUM 2/32 0.57 J 0.61 J MW-339 0.5 1.1 0.5 0.3 0.1
SODIUM 32/32 3150 33100 MW-303 - - 14075.9 14075.9 9631.7

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration



TABLE 5-2

SUMMARY OF BACKGROUND DATA - LOWER SAND UNIT

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 2 OF 2

Parameter

Frequency 

of 

Detection

Location of 

Maximum Detection

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration

VANADIUM 5/32 0.91 J 1.3 J MW-303 0.6 6.3 1.1 0.8 0.6
ZINC 6/32 3.6 J 59.8 NASB-BG-MW-36 1.6 33.2 14.4 4.5 10.6
Miscellaneous Parameters (mg/L)
BROMIDE 3/16 0.14 J 0.33 J MW-339 0.5 0.5 0.2 0.2 0.04
CHLORIDE 16/16 1.9 J 48 NASB-BG-MW-36 - - 13.6 13.6 14.5

J = Estimated concentration.

Only samples that were detected in at least one sample are listed.



TABLE 5-3

SUMMARY OF BACKGROUND DATA - UPPER SAND UNIT

NAVAL AIR STATION, BRUNSWICK, MAINE

Parameter

Frequency 

of 

Detection

Location of 

Maximum 

DetectION

Minimum 

Nondetect

Maximum 

Nondetect

Averae of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Inorganics (µg/L)
ALUMINUM 18/30 118 J 7930 NASB-BG-MW-21 16.4 357 962 595 1423
ARSENIC 3/30 1.7 J 4.2 J NASB-BG-MW-03 0.8 3.5 2.70 1.14 0.73
BARIUM 29/30 2.7 J 215 NASB-BG-MW-30 3.4 3.4 21.26 20.61 39.87
BERYLLIUM 11/30 0.06 J 0.58 J NASB-BG-MW-21 0.05 0.14 0.25 0.11 0.16
CADMIUM 1/30 0.24 J 0.24 J NASB-BG-MW-40 0.05 0.21 0.24 0.04 0.04
CALCIUM 30/30 333 11800 NASB-BG-MW-39 - - 3266 3266 3388
COBALT 21/30 0.11 J 1.6 NASB-BG-MW-32 0.05 0.69 0.43 0.33 0.35
COPPER 9/30 0.54 J 2.1 J NASB-BG-MW-01 0.48 1.3 1.02 0.53 0.44
IRON 19/30 10.4 J 4380 NASB-BG-MW-21 5.17 63.7 771 492 1019
LEAD 15/30 0.09 J 1.3 NASB-BG-MW-21 0.05 0.54 0.34 0.21 0.28
MAGNESIUM 30/30 264 3710 NASB-BG-MW-39 - - 894 894 894
MANGANESE 28/30 1.3 J 238 NASB-BG-MW-40 0.83 0.86 50.73 47.37 57.57
NICKEL 14/30 0.77 J 3.9 NASB-BG-MW-40 0.2 2.2 2.22 1.21 1.21
POTASSIUM 22/30 175 J 1980 NASB-BG-MW-30 239 1180 843 688 523
SELENIUM 7/30 0.53 J 0.73 J NASB-BG-MW-40 0.5 0.83 0.61 0.41 0.14
SODIUM 30/30 1320 79900 NASB-BG-MW-28 - - 12253 12253 18491
THALLIUM 2/30 0.05 J 0.07 J NASB-BG-MW-27 0.05 0.11 0.06 0.04 0.01
VANADIUM 8/30 0.74 J 10 NASB-BG-MW-21 0.7 3.3 2.23 1.26 1.69
ZINC 9/30 2.8 J 9 J NASB-BG-MW-32 1.6 3.55 4.31 2.30 1.68
Filtered Inorganics (µg/L)
ALUMINUM 10/30 115 J 944 NASB-BG-MW-40 11.9 206 520 189 276
ARSENIC 2/30 1.6 J 2.1 J NASB-BG-MW-28 0.8 3.3 1.51 0.95 0.38
BARIUM 28/30 2.8 J 214 NASB-BG-MW-30 3.3 4.5 21.49 20.19 39.99
BERYLLIUM 9/30 0.09 J 0.54 J NASB-BG-MW-40 0.05 0.12 0.24 0.09 0.12
CADMIUM 1/30 0.22 J 0.22 J NASB-BG-MW-40 0.05 0.23 0.22 0.04 0.04
CALCIUM 30/30 345 12200 NASB-BG-MW-39 - - 3321 3321 3366
COBALT 18/30 0.05 J 1.5 NASB-BG-MW-32 0.05 0.69 0.34 0.24 0.34
COPPER 8/30 0.49 J 2.5 J NASB-BG-MW-01 0.48 1.3 1.10 0.53 0.48
IRON 9/30 6 J 2590 NASB-BG-MW-19 5.17 172 620 191 622
LEAD 10/30 0.07 J 0.38 J NASB-BG-MW-40 0.05 0.31 0.18 0.09 0.09
MAGNESIUM 30/30 270 3780 NASB-BG-MW-39 - - 879 879 892
MANGANESE 27/30 1.4 J 242 NASB-BG-MW-40 0.79 1.4 47.51 42.81 59.13
NICKEL 14/30 0.97 J 4.1 NASB-BG-MW-40 0.24 1.4 2.28 1.23 1.20
POTASSIUM 23/30 126 J 1990 NASB-BG-MW-30 236 1210 830 700 521
SELENIUM 3/30 0.52 J 0.64 J NASB-BG-MW-40 0.5 1.6 0.53 0.36 0.11
SODIUM 30/30 1300 82000 NASB-BG-MW-28 - - 12320 12320 18607
VANADIUM 5/30 0.86 J 1.7 J NASB-BG-MW-28 0.6 2.7 1.28 0.89 0.36
ZINC 12/30 2.5 J 9.5 J NASB-BG-MW-32 1.7 3.55 4.37 2.68 1.97
Miscellaneous Parameters (mg/L)
CHLORIDE 15/15 0.85 J 130 NASB-BG-MW-28 - - 24.54 24.54 42.45

Only samples that were detected in at least one sample are listed.

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration



TABLE 5-4

SUMMARY OF BACKGROUND DATA - TRANSITION UNIT

NAVAL AIR STATION, BURNSWICK, MAINE

Parameter

Frequency 

of 

Detection

Location of 

Maximum 

DetectION

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Inorganics (µg/L)
ALUMINUM 21/30 105 J 2890 J NASB-BG-MW-11 61.4 427 1097.93 804.42 856.64
ANTIMONY 1/30 1.8 1.8 NASB-BG-MW-24 0.1 1.3 1.80 0.16 0.33
ARSENIC 13/30 1.2 J 6.2 NASB-BG-MW-11 0.8 6.7 2.81 2.02 1.28
BARIUM 30/30 1.2 J 38.4 NASB-BG-MW-13 - - 11.88 11.88 8.33
BERYLLIUM 3/30 0.06 J 0.1 J NASB-BG-MW-10 0.05 0.12 0.08 0.03 0.02
CADMIUM 2/30 0.05 J 0.06 J NASB-BG-MW-11 0.05 0.12 0.06 0.03 0.01
CALCIUM 30/30 3120 17900 J NASB-BG-MW-17 - - 8176.50 8176.50 4381.47
COBALT 29/30 0.16 J 3 NASB-BG-MW-11 0.38 0.38 1.01 0.98 0.64
COPPER 16/30 0.64 J 28 NASB-BG-MW-24 0.48 13.4 4.15 2.84 5.06
IRON 29/30 66 J 4430 J NASB-BG-MW-11 111 174 1211.78 1173.77 1186.55
LEAD 10/30 0.26 J 3.1 NASB-BG-MW-24 0.1 1.2 1.29 0.59 0.71
MAGNESIUM 30/30 2280 15200 NASB-BG-MW-10 - - 6640.00 6640.00 3850.88
MANGANESE 30/30 12.6 285 NASB-BG-MW-11 - - 105.41 105.41 70.06
MERCURY 1/30 0.03 J 0.03 J NASB-BG-MW-13 0.02 0.04 0.03 0.01 0.01
NICKEL 20/30 1 9.7 NASB-BG-MW-11 1.7 4.4 3.73 2.91 2.06
POTASSIUM 30/30 836 J 3000 NASB-BG-MW-11 - - 1902.37 1902.37 575.79
SELENIUM 2/30 0.62 J 0.68 J NASB-BG-MW-24 0.5 1.6 0.65 0.39 0.16
SODIUM 30/30 4800 16700 NASB-BG-MW-24 - - 9526.50 9526.50 3133.13
VANADIUM 3/30 6 7.8 NASB-BG-MW-11 1 7.1 6.77 2.08 1.81
ZINC 16/30 2.5 J 18.5 NASB-BG-MW-24 1.6 6.7 9.20 5.90 5.05
Filtered Inorganics (µg/L)
ALUMINUM 2/30 284 J 553 NASB-BG-MW-10 12.5 115 418.50 48.51 107.45
ARSENIC 12/30 1.1 J 4.2 J NASB-BG-MW-07 0.8 4.7 2.36 1.66 0.99
BARIUM 29/30 0.61 J 26.5 NASB-BG-MW-13 3 3 7.02 6.84 6.69
CALCIUM 30/30 3130 18500 J NASB-BG-MW-17 - - 8203.50 8203.50 4401.56
COBALT 27/30 0.11 J 1.2 NASB-BG-MW-10 0.1 0.65 0.62 0.58 0.37
COBALT 27/30 0.11 J 1.2 NASB-BG-MW-11 0.1 0.65 0.62 0.58 0.37
COPPER 8/30 0.51 J 4.7 J NASB-BG-MW-13 0.48 3.1 1.27 0.64 0.83
IRON 17/30 16 J 806 NASB-BG-MW-10 6.4 134 157.66 98.74 151.78
LEAD 3/30 0.1 J 0.82 J MW-314B 0.05 0.74 0.51 0.12 0.18
MAGNESIUM 30/30 2250 15000 NASB-BG-MW-10 - - 6480.67 6480.67 3804.76
MANGANESE 29/30 10.6 230 NASB-BG-MW-10 2.9 2.9 92.46 89.43 62.30
NICKEL 16/30 0.36 J 5.2 NASB-BG-MW-23 0.33 2.5 2.42 1.69 1.29
POTASSIUM 30/30 757 J 2770 NASB-BG-MW-15 - - 1745.50 1745.50 526.47
SELENIUM 2/30 0.56 J 0.68 J NASB-BG-MW-24 0.5 1.4 0.54 0.37 0.14
SODIUM 30/30 4820 15500 NASB-BG-MW-24 - - 9504.00 9504.00 3124.89
ZINC 9/30 3.2 J 29.6 NASB-BG-MW-13 1.6 4.5 8.17 3.51 5.37
Miscellaneous Parameters (mg/L)
CHLORIDE 15/15 2.1 8.4 NASB-BG-MW-11 - - 4.75 4.75 1.70

J = Estimated concentrations.

Only samples that were detected in at least one sample are listed.

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration



TABLE 5-5

GROUNDWATER UPPER PREDICTION LIMITS

NAVAL AIR STATION, BRUNSWICK, MAINE

UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE

Inorganics (ug/L)

ALUMINUM 1930 Lognormal 1930 Lognormal 1930 Lognormal 1930 Lognormal 3660 Gamma WH 3660 Gamma WH 1930 Lognormal 1930 Lognormal

ANTIMONY ND ND ND ND ND ND NA NA NA NA ND ND ND ND ND ND

ARSENIC NA NA 13.8 Nonparametric 13.8 Nonparametric 13.8 Nonparametric 13.8 Nonparametric 13.8 Nonparametric 13.8 Nonparametric ND ND

BARIUM 43.3 Lognormal 43.3 Lognormal 9.8 Gamma WH 9.8 Gamma WH 43.3 Lognormal 43.3 Lognormal 43.3 Lognormal 43.3 Lognormal

BERYLLIUM NA NA NA NA NA NA 0.27 Nonparametric ND ND 0.27 Nonparametric 0.27 Nonparametric 0.27 Nonparametric

CADMIUM NA NA 0.61 Nonparametric ND ND 0.61 Nonparametric ND ND NA NA ND ND NA NA

CALCIUM 21800 Lognormal 21800 Lognormal 21800 Lognormal 21800 Lognormal 21800 Lognormal 21800 Lognormal 9640 Gamma WH 9640 Gamma WH

CHROMIUM ND ND ND ND NA NA ND ND ND ND ND ND ND ND ND ND

COBALT 12.1 Nonparametric 12.1 Nonparametric 12.1 Nonparametric 12.1 Nonparametric 2.4 Gamma WH 2.4 Gamma WH 12.1 Nonparametric 12.1 Nonparametric

COPPER 13.9 Nonparametric 13.9 Nonparametric 13.9 Nonparametric 13.9 Nonparametric 13.9 Nonparametric 13.9 Nonparametric 1.5 Gamma WH 1.5 Gamma WH

IRON 5090 Lognormal 5090 Lognormal 5090 Lognormal 5090 Lognormal 5090 Lognormal 5090 Lognormal 2100 Gamma WH 2100 Gamma WH

LEAD 2.2 Gamma WH 2.2 Gamma WH 2.2 Gamma WH NA NA 2.2 Gamma WH 2.2 Gamma WH 0.66 Lognormal 0.66 Lognormal

MAGNESIUM 13600 Nonparametric 13600 Nonparametric 13600 Nonparametric 13600 Nonparametric 13600 Nonparametric 13600 Nonparametric 2270 Gamma WH 2270 Gamma WH

MANGANESE 547 Gamma WH 547 Gamma WH 547 Gamma WH 547 Gamma WH 547 Gamma WH 547 Gamma WH 173 Gamma WH 173 Gamma WH

MERCURY NA NA ND ND ND ND ND ND ND ND NA NA ND ND ND ND

NICKEL 4.1 Gamma WH 4.1 Gamma WH 4.1 Gamma WH 4.1 Gamma WH 7.1 Normal 7.1 Normal 4.1 Gamma WH 4.1 Gamma WH

POTASSIUM 3340 Normal 3340 Normal 3340 Normal 3340 Normal 3340 Normal 3340 Normal 1790 Normal 1790 Normal

SELENIUM ND ND ND ND ND ND ND ND ND ND NA NA ND ND 0.77 Normal

SILVER ND ND ND ND ND ND NA NA ND ND ND ND ND ND ND ND

SODIUM 31600 Lognormal 31600 Lognormal 31600 Lognormal 31600 Lognormal 31600 Lognormal 31600 Lognormal 67800 Nonparametric 67800 Nonparametric

THALLIUM ND ND ND ND ND ND NA NA ND ND ND ND ND ND NA NA

VANADIUM ND ND ND ND 4.6 Gamma WH ND ND NA NA 4.6 Gamma WH 4.6 Gamma WH NA NA

ZINC 18.5 Lognormal 18.5 Lognormal 18.5 Lognormal 18.5 Lognormal 18.5 Lognormal 18.5 Lognormal 6.1 Normal 6.1 Normal

Dissolved Inorganics (ug/L)

ALUMINUM ND ND NA NA ND ND ND ND ND ND 736 Normal 736 Normal 736 Normal

ANTIMONY ND ND NA NA ND ND NA NA ND ND ND ND ND ND ND ND

ARSENIC NA NA 14.6 Nonparametric 14.6 Nonparametric 14.6 Nonparametric 14.6 Nonparametric 14.6 Nonparametric 14.6 Nonparametric ND ND

BARIUM ND ND 36.6 Lognormal 9.5 Gamma WH 9.5 Gamma WH 36.6 Lognormal 36.6 Lognormal 36.6 Lognormal 36.6 Lognormal

BERYLLIUM ND ND NA NA ND ND ND ND ND ND ND ND 0.4 Normal 0.4 Normal

CADMIUM ND ND NA(1)
NA ND ND 0.8 Normal ND ND ND ND ND ND NA NA

CALCIUM 23800 Gamma WH 23800 Gamma WH 23800 Gamma WH 23800 Gamma WH 23800 Gamma WH 23800 Gamma WH 11700 Gamma WH 11700 Gamma WH

COBALT NA NA 9.1 Nonparametric 9.1 Nonparametric 9.1 Nonparametric 1.8 Gamma WH 1.8 Gamma WH 9.1 Nonparametric 9.1 Nonparametric

COPPER ND ND NA NA NA NA 1.8 Gamma WH NA NA 1.8 Gamma WH 1.8 Gamma WH 1.8 Gamma WH

IRON NA NA 1240 Lognormal 1240 Lognormal 1240 Lognormal 1240 Lognormal 1240 Lognormal 526 Gamma WH 526 Gamma WH

LEAD ND ND NA NA 0.20 Lognormal ND ND NA NA 0.20 Lognormal 0.20 Lognormal 0.20 Lognormal

MAGNESIUM 12000 Lognormal 12000 Lognormal 12000 Lognormal 12000 Lognormal 12000 Lognormal 12000 Lognormal 2250 Gamma WH 2250 Gamma WH

MANGANESE 432 Gamma WH 432 Gamma WH 432 Gamma WH 432 Gamma WH 432 Gamma WH 432 Gamma WH 432 Gamma WH 432 Gamma WH

NICKEL ND ND 2.7 Gamma WH NA NA 2.7 Gamma WH 5.4 Normal 5.4 Normal 2.7 Gamma WH 2.7 Gamma WH

POTASSIUM 3230 Normal 3230 Normal 3230 Normal 3230 Normal 3230 Normal 3230 Normal 1790 Normal 1790 Normal

SELENIUM ND ND ND ND ND ND 0.72 Normal ND ND 0.72 Normal ND ND 0.72 Normal

SODIUM 31200 Nonparametric 31200 Nonparametric 31200 Nonparametric 31200 Nonparametric 31200 Nonparametric 31200 Nonparametric 68200 Nonparametric 68200 Nonparametric

VANADIUM ND ND ND ND 1.7 Nonparametric ND ND ND ND ND ND 1.7 Nonparametric ND ND

ZINC ND ND 16.2 Nonparametric NA NA 16.2 Nonparametric 16.2 Nonparametric 16.2 Nonparametric 16.2 Nonparametric 16.2 Nonparametric

Miscellaneous (mg/L)

BROMIDE ND ND -- -- 0.32 Normal -- -- ND ND -- -- ND ND -- --

CHLORIDE 91.2 Nonparametric -- -- 91.2 Nonparametric -- -- 91.2 Nonparametric -- -- 91.2 Nonparametric -- --

(1) Four samples is not enough to calculate a UPL.

UPLs were calculated using Pro UCL version 4.1.00.

Chemicals are listed only if there are enough detected samples to calculate a UPL.

ND = Non-Detect

NA = Not enough detected samples to calculate a meaningful UPL.

UPL = 95% Upper Prediction 

WH = Wilson Hilferty 

-- Chemcial was not analyzed.

Upper Prediction Limits

Parameter BEDROCK FALL BEDROCK SPRING LOWER SAND FALL LOWER SAND SPRING TRANSITION FALL TRANSITION SPRING UPPER SAND FALL UPPER SAND SPRING
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6.0 EVALUATION OF SURFACE WATER BACKGROUND CONCENTRATIONS

This section presents the data analysis and results of statistical evaluations performed to establish the

background data sets for surface water for NAS Brunswick. Surface water samples were from two areas,

Coffins Ice Pond and Mere Brook, in the fall and in the spring. Figure 2-3 presents the locations of the

surface water and co-located samples sediment samples collected during the Background Study.

6.1 CHEMICALS DETECTED IN SURFACE WATER

Tables 6-1 and 6-2 present the results of Coffins Ice Pond and Mere Brook surface water samples,

respectively. PAHs were detected infrequently and were not included in the statistical analysis. One-half

the method detection limit was used for graphical displays while the full method detection limit was used

in ProUCL and denoted as a non-detect for the hypothesis test and UPLs. Duplicate results (original and

duplicate) were not averaged for the purpose of representing the range of concentrations; however, the

average of original and duplicate results was used to represent the concentration at the sample location

for statistical evaluation.

6.2 STATISTICAL EVALUATION SUMMARY

Several statistical evaluations were performed on the data described in Section 6.1. The statistical

analyses were conducted for two purposes, to determine if any of the subgroups could be combined and

to determine background chemical concentrations to be used in future comparisons with site data. The

statistical methods used to determine if any of the subgroups could be combined are discussed in detail

in Appendix A.3.1 through A.3.4 and are summarized in Section 6.2.1. The statistical methods for

comparing future site data to background concentrations are discussed in detail in Appendix A.3.5 and

are summarized in Section 6.2.2.

6.2.1 Statistical Differences

The first step in determining if any of the four chemical subgroups (two sampling areas sampled during

two events) could be combined was to determine if the three maximum concentrations of each subgroup

were candidate outliers. Candidate outliers were located on a site map to check for any pattern of

localized anthropogenic contamination not representative of the background area as a whole. Outliers

were identified at both Coffins Ice Pond and Mere Brook. For Coffins Ice Pond, candidate outliers were

identified at SW01, SW03, SW04, SW05, and SW08. For Mere Brook, candidate outliers were identified

at SW09, SW10, SW12, SW14, and SW16. Candidate outliers at both Coffins Ice Pond and Mere Brook

were not isolated at one location. For both areas at least 50 percent of the samples were identified as

containing at least one outlier. Because candidate outlies were identified at more than 50 percent of the
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samples it does not appear that there is an isolated spot at either Mere Brook or Coffins Ice Pond that is

not reflective of background. The candidate outliers were investigated and were retained in the analysis.

The distributional shape for each combination of substance and subgroup were examined to determine

which statistical tests were appropriate to compare concentrations among groups. Formal statistical tests

and graphical techniques were used to assess the distributional shape of each chemical substance and

subgroup. The results of these formal statistical tests are presented in Appendix A.3.2, and the graphical

presentations are included in Appendix A.3.3.

After the shapes of the data sets were determined, statistical tests were used to determine which

subgroups were similar and could be combined into single data sets. The detailed statistical results are

presented in Appendix A.3.4. PAHs were infrequently detected; therefore, statistical tests were not

conducted for these chemicals, and none of the chemical subgroups should be combined. The following

inorganics were also infrequently detected: total and dissolved cadmium, copper, and selenium, total

vanadium, and dissolved lead and silver. Hypothesis tests were not conducted for these chemicals, and

the corresponding subgroups should not be combined. For most of the remaining inorganic chemicals,

two subgroups could be combined to provide 16 samples per background data set (see Tables A.3.4.3

and A.3.4.4). Based on the statistical evaluation, the chemicals detected in all four subgroups can be

combined in the following ways:

 One group (Coffins Ice Pond and Mere Brook).

- Aluminum and lead.

 Two groups (Coffins Ice Pond as one group, Mere Brook as another group).

- Total and dissolved barium, calcium, potassium, and sodium, total nickel, and dissolved

manganese.

 Two groups (fall samples as one group, spring samples as another group).

- Total iron and manganese and total and dissolved magnesium.

6.2.2 Comparison of Site to Background Data

For future comparison of site data to background data, either site-wide tests or individual comparison

tests will be used. Site-wide comparison tests require that the site and background media data sets being

compared meet certain general assumptions. General requirements are that a specific minimum number

of samples be included in the site and background data sets so that there is sufficient confidence in test

conclusions. As stated in the SAP (Tt, 2009), enough site and background samples will be collected to

test the null hypothesis that site conditions are not representative of background conditions against the

alternative hypothesis that site conditions are representative of background conditions, with alpha and



REVISION 1
MARCH 2012

071024/P 6-3 CTO 432

beta levels of 0.05, and a minimum detectable difference of two background standard deviations. If

enough site data to meet the criteria for site-wide comparisons cannot be obtained, the alternative is to

perform a separate comparison of each site sample to background using individual comparison tests.

The SAP stated that at least 15 samples were needed for each background data set. For most of the

chemicals, two subgroups could be combined to provide 16 samples per background data set. However,

based on low frequencies of detection, the following chemicals do not have at least 15 samples per

subgroup: total and dissolved cadmium, copper, and selenium, total vanadium, and dissolved lead and

silver. Based on the formal hypothesis test, the following chemical subgroup combinations do not have at

least 15 samples:

 Coffins Ice Pond fall samples - arsenic, chromium, cobalt, nickel, and zinc

 Coffins Ice Pond spring samples - aluminum, iron, and zinc

 Mere Brook fall samples - aluminum, arsenic, chromium, and cobalt

 Mere Brook spring samples - iron

USEPA’s Pro UCL version 4.00.05 calculates multiple background values and accounts for non-detected

concentration. One of the background threshold values calculated by Pro UCL is a 95 UPL. In addition

to hypothesis tests, a comparison of the site maximum concentration to the background UPL can also be

conducted. If the site concentration exceeds the UPL, the site concentration is not representative of

background conditions.

UPLs were established for each analyte in each subgroup. Each UPL was based on the null hypothesis

that individual site concentrations are within the background concentration range. Concentrations of each

chemical from each site sample are compared to a UPL for that chemical that represents a statistically

derived upper limit on the average background concentration. Before calculating the UPLs, the data were

combined for each chemical based on the results of the hypothesis tests presented in Appendix A.3.4.

Details of the chemical-specific UPLs for NAS Brunswick are presented in Appendix A.3.5. Table 6-3

presents the 95-percent UPLs for Coffins Ice Pond and Mere Brook.

6.3 SURFACE WATER BACKGROUND VALUES

Several statistical evaluations were performed on background groundwater data to determine if any of the

subgroups could be combined and to determine UPLs to be used as background chemical

concentrations. UPL background values for surface water at NAS Brunswick were calculated for each

chemical for each group of data that was determined to be statistically similar and are summarized in

Table 6-3.
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6.4 BACKGROUND DATASET USABLILITY – SURFACE WATER

The Navy, U.S. EPA, and MEDEP have not reached consensus agreement regarding the

appropriateness of the background surface water datasets for use at the former NASB. Elevated levels of

some constituents in surface water samples from Coffins Ice Pond require further assessment to

determine appropriate management strategies for surface water bodies at the former NASB with regards

to background conditions. Additional data collection and analysis is warranted to determine whether or

not constituent concentrations detected in Coffins Ice Pond surface water (and sediment) samples are

representative of conditions that would be found in other similar surface water bodies around the former

NAS Brunswick. The Navy and regulators will identify at least two additional Brunswick-area ponds that

will be targeted for surface water (and sediment) sampling. This additional data collection and evaluation

will be used to establish background concentrations for these media in a lentic environment.



TABLE 6-1 

COFFINS ICE POND SURFACE WATER

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 2

Parameter

Frequency 

of 

Detection

Location of 

Maximum 

Detected 

Concentration

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Polynuclear Aromatic Hydrocarbons (µg/L)

ANTHRACENE 1/16 0.05 J 0.05 J NASB-BG-SW-02 0.04 0.04 0.05 0.02 0.01

BENZO(A)ANTHRACENE 2/16 0.05 J 0.3 NASB-BG-SW-02 0.04 0.05 0.18 0.04 0.07

BENZO(A)PYRENE 1/16 0.5 J 0.5 J NASB-BG-SW-02 0.06 0.07 0.50 0.06 0.12

BENZO(B)FLUORANTHENE 1/16 0.7 0.7 NASB-BG-SW-02 0.08 0.09 0.70 0.08 0.16

BENZO(G,H,I)PERYLENE 1/16 0.3 0.3 NASB-BG-SW-02 0.06 0.1 0.30 0.05 0.07

BENZO(K)FLUORANTHENE 1/16 0.3 0.3 NASB-BG-SW-02 0.05 0.05 0.30 0.04 0.07

CHRYSENE 1/16 0.4 J 0.4 J NASB-BG-SW-02 0.03 0.08 0.40 0.04 0.10

DIBENZO(A,H)ANTHRACENE 1/16 0.2 J 0.2 J NASB-BG-SW-02 0.07 0.07 0.20 0.05 0.04

FLUORANTHENE 4/16 0.09 J 0.8 NASB-BG-SW-02 0.07 0.07 0.26 0.09 0.19

INDENO(1,2,3-CD)PYRENE 1/16 0.6 J 0.6 J NASB-BG-SW-02 0.05 0.09 0.60 0.06 0.14

PHENANTHRENE 1/16 0.4 0.4 NASB-BG-SW-02 0.05 0.05 0.40 0.05 0.09

PYRENE 4/16 0.06 J 0.9 NASB-BG-SW-02 0.06 0.06 0.27 0.09 0.22

Inorganics (µg/L)

ALUMINUM 15/16 15.8 J 2070 NASB-BG-SW-04 56.2 56.2 247.43 233.73 496.25

ARSENIC 6/16 1.7 J 3.4 J NASB-BG-SW-04 1.4 5.5 2.25 1.79 0.80

BARIUM 16/16 16.8 72.4 NASB-BG-SW-04 - - 34.91 34.91 12.70

CALCIUM 16/16 8790 11700 NASB-BG-SW-04 - - 10268.13 10268.13 885.34

CHROMIUM 8/16 0.7 J 7.8 NASB-BG-SW-04 2 7 2.29 2.29 1.62

COBALT 8/16 0.38 J 1.7 NASB-BG-SW-04 0.23 0.56 0.64 0.41 0.40

COPPER 2/16 2.6 8.9 NASB-BG-SW-04 0.51 2.5 5.75 1.18 2.13

IRON 16/16 141 3060 NASB-BG-SW-04 - - 595.31 595.31 697.16

LEAD 12/16 0.18 J 11.4 J NASB-BG-SW-04 0.66 0.98 2.13 1.69 2.94

MAGNESIUM 16/16 1450 3080 NASB-BG-SW-04 - - 2160.94 2160.94 435.20

MANGANESE 16/16 47.3 209 NASB-BG-SW-04 - - 115.23 115.23 41.75

NICKEL 16/16 1.1 6.1 NASB-BG-SW-04 - - 2.47 2.47 1.15

POTASSIUM 16/16 1980 3150 NASB-BG-SW-04 - - 2500.31 2500.31 302.39

SELENIUM 2/16 0.66 J 0.67 J NASB-BG-SW-05 0.5 0.8 0.56 0.36 0.11

SODIUM 16/16 23500 41500 J NASB-BG-SW-02 - - 33078.13 33078.13 5135.66

VANADIUM 1/16 9.4 9.4 NASB-BG-SW-04 0.7 5.7 9.40 2.18 2.06

ZINC 15/16 4.7 J 34.9 NASB-BG-SW-04 3.55 3.55 10.05 9.54 7.57

Filtered Inorganics (µg/L)

ALUMINUM 4/16 68.1 J 79.2 J NASB-BG-SW-02 11.35 60.2 72.05 27.29 28.20

ARSENIC 2/16 1.5 J 1.9 J NASB-BG-SW-06 1.5 4.5 1.41 1.24 0.49

BARIUM 16/16 15.6 45.2 NASB-BG-SW-04 - - 30.47 30.47 6.69

CALCIUM 16/16 8970 11100 NASB-BG-SW-06 - - 10100.94 10100.94 681.23

CHROMIUM 8/16 0.65 J 1.4 J NASB-BG-SW-05 3 4.6 1.02 1.55 0.60

COBALT 8/16 0.21 J 0.34 J NASB-BG-SW-03 0.2 0.4 0.29 0.22 0.08

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentraiton



TABLE 6-1 

COFFINS ICE POND SURFACE WATER

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 2 OF 2

Parameter

Frequency 

of 

Detection

Location of 

Maximum 

Detected 

Concentration

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentraiton

COBALT 8/16 0.21 J 0.34 J NASB-BG-SW-04 0.2 0.4 0.29 0.22 0.08

COPPER 1/16 2 2 NASB-BG-SW-03 0.57 1.6 2.00 0.57 0.41

IRON 8/16 43.9 J 112 NASB-BG-SW-01 35.6 166 81.66 58.56 31.10

LEAD 8/16 0.1 J 0.33 J NASB-BG-SW-01 0.07 0.54 0.18 0.14 0.08

MAGNESIUM 16/16 1480 2570 NASB-BG-SW-04 - - 2084.38 2084.38 337.96

MANGANESE 16/16 47.4 157 NASB-BG-SW-04 - - 101.51 101.51 32.37

NICKEL 15/16 1.4 2.6 NASB-BG-SW-05 1.2 1.2 2.00 1.91 0.59

NICKEL 15/16 1.4 2.6 NASB-BG-SW-08 1.2 1.2 2.00 1.91 0.59

POTASSIUM 16/16 1850 2910 NASB-BG-SW-08 - - 2451.56 2451.56 242.40

SELENIUM 2/16 0.56 J 0.57 J NASB-BG-SW-05 0.5 0.8 0.49 0.35 0.09

SILVER 1/16 0.05 J 0.05 J NASB-BG-SW-04 0.05 0.05 0.04 0.03 0.003

SODIUM 16/16 21600 39900 NASB-BG-SW-04 - - 32487.50 32487.50 4396.80

ZINC 14/16 3.8 J 12.7 NASB-BG-SW-05 3.55 3.55 7.08 6.42 3.18

J = Estimated concentration.

Only samples that were detected in at least one sample are listed.



TABLE 6-2

MERE BROOK SURFACE WATER

NAVAL AIR STATION, BRUNSWICK, MAINE

Parameter
Frequency of 

Detection

Location of 

Maximum Detect

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Polynuclear Aromatic Hydrocarbons (µg/L)

BENZO(A)ANTHRACENE 1/16 0.05 J 0.05 J NASB-BG-SW-14 0.04 0.05 0.05 0.02 0.01

DIBENZO(A,H)ANTHRACENE 1/16 0.2 J 0.2 J NASB-BG-SW-14 0.07 0.07 0.20 0.05 0.04

FLUORANTHENE 1/16 0.08 J 0.08 J NASB-BG-SW-09 0.07 0.08 0.08 0.04 0.01

Inorganics (ug/L)

ALUMINUM 16/16 51.3 J 151 J NASB-BG-SW-15 93.18 93.18 24.42

ARSENIC 6/16 1.9 J 3.3 J NASB-BG-SW-15 0.8 2.9 2.29 1.45 0.76

BARIUM 16/16 16.2 27.6 NASB-BG-SW-09 24.08 24.08 2.66

CADMIUM 1/16 0.05 J 0.05 J NASB-BG-SW-16 0.05 0.05 0.05 0.03 0.01

CALCIUM 16/16 8260 9670 NASB-BG-SW-16 9018.13 9018.13 415.55

CHROMIUM 8/16 1 J 2.3 J NASB-BG-SW-16 2.2 4.2 1.56 1.58 0.33

COBALT 8/16 0.11 J 0.21 J NASB-BG-SW-15 0.16 0.24 0.14 0.12 0.03

IRON 16/16 192 655 NASB-BG-SW-09 362.00 362.00 164.16

LEAD 10/16 0.34 J 4 J NASB-BG-SW-15 0.38 0.94 0.70 0.56 0.53

MAGNESIUM 16/16 1630 2110 NASB-BG-SW-16 1875.31 1875.31 174.37

MANGANESE 16/16 40.7 109 NASB-BG-SW-09 65.99 65.99 23.99

NICKEL 10/16 1.3 2.1 NASB-BG-SW-14 0.6 1.2 1.62 1.19 0.62

POTASSIUM 16/16 1410 2490 NASB-BG-SW-16 2133.75 2133.75 233.61

SODIUM 16/16 24000 28200 J NASB-BG-SW-16 26209.38 26209.38 1133.17

ZINC 2/16 16 67.4 NASB-BG-SW-15 3.55 7.5 25.29 5.44 8.49

Filtered Inorganics (µg/L)

ALUMINUM 5/16 12.1 J 27.5 J NASB-BG-SW-16 11.35 60.2 15.08 19.90 9.97

ARSENIC 5/16 1.5 J 2.7 J NASB-BG-SW-09 0.83 1.9 1.94 1.09 0.65

BARIUM 16/16 21.9 26.5 NASB-BG-SW-11 23.92 23.92 1.36

CADMIUM 1/16 0.07 J 0.07 J NASB-BG-SW-12 0.05 0.05 0.07 0.03 0.01

CALCIUM 16/16 8400 9820 NASB-BG-SW-13 9083.44 9083.44 398.49

CHROMIUM 8/16 1.2 J 1.5 J NASB-BG-SW-09 1.4 3.6 1.36 1.34 0.28

COBALT 4/16 0.1 J 0.12 J NASB-BG-SW-16 0.1 0.22 0.11 0.08 0.03

COBALT 4/16 0.1 J 0.12 J NASB-BG-SW-15 0.1 0.22 0.11 0.08 0.03

COBALT 4/16 0.1 J 0.12 J NASB-BG-SW-15 0.1 0.22 0.11 0.08 0.03

IRON 8/16 62.5 J 85.7 J NASB-BG-SW-12 66.3 93.6 76.01 57.15 20.55

MAGNESIUM 16/16 1650 2120 NASB-BG-SW-13 1878.13 1878.13 170.19

MANGANESE 16/16 35.9 77.2 NASB-BG-SW-13 56.10 56.10 18.81

NICKEL 8/16 1.6 1.9 NASB-BG-SW-12 0.75 1 1.73 1.10 0.66

POTASSIUM 16/16 1990 2360 NASB-BG-SW-15 2194.38 2194.38 107.95

SODIUM 16/16 24300 28200 NASB-BG-SW-13 26368.75 26368.75 1125.89

J = Estimated concentration.

Only samples that were detected in at least one sample are listed.

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration



TABLE 6-3

SURFACE WATER UPPER PREDICTION LIMITS

NAVAL AIR STATION, BRUNSWICK, MAINE

UPL UPL Type UPL UPL Type UPL UPL Type UPL UPL Type
Inorganics (μg/L)

ALUMINUM 762 Nonparametric 762 Nonparametric 762 Nonparametric 762 Nonparametric
ARSENIC 6.1 Gamma WH ND ND 6.1 Gamma WH ND ND
BARIUM 58.7 Gamma WH 58.7 Gamma WH 29.5 Gamma WH 29.5 Gamma WH
CADMIUM ND ND ND ND ND ND NA NA
CALCIUM 11900 Normal 11900 Normal 9770 Normal 9770 Normal
CHROMIUM 7.8 Nonparametric ND ND 7.8 Nonparametric ND ND
COBALT 1.7 Nonparametric ND ND 0.2 Normal ND ND
COPPER NA NA NA NA ND ND ND ND
IRON 3060 Nonparametric 362 Nonparametric 3060 Nonparametric 362 Nonparametric
LEAD 4.8 Nonparametric 4.8 Nonparametric 4.8 Nonparametric 4.8 Nonparametric
MAGNESIUM 2770 Gamma WH 2670 Nonparametric 2770 Gamma WH 2670 Nonparametric
MANGANESE 191 Gamma WH 105 Nonparametric 191 Gamma WH 105 Nonparametric
NICKEL 4.6 Gamma WH 4.6 GammaWH 2 Normal 2 Normal
POTASSIUM 3050 Normal 3050 Normal 2490 Nonparametric 2490 Nonparametric
SELENIUM ND ND NA NA ND ND ND ND
SODIUM 42400 Normal 42400 Normal 28300 Normal 28300 Normal
VANADIUM NA NA ND ND ND ND ND ND
ZINC 24.2 Nonparametric 24.2 Nonparametric 24.2 Nonparametric ND ND
Dissolved Inorganics (μg/L)

ALUMINUM ND ND 85.6 Normal 24.2 Nonparametric ND ND
ARSENIC NA NA ND ND 2.7 Normal ND ND
BARIUM 42.6 Normal 42.6 Normal 26.4 Normal 26.4 Normal
CADMIUM ND ND ND ND ND ND NA NA

CALCIUM 11300 Normal 11300 Normal 9770(1)
Normal 9770(1)

Normal
CHROMIUM 1.5 Normal ND ND 1.6 Normal ND ND
COBALT 0.39 Normal ND ND 0.12 Nonparametric ND ND
COPPER ND ND NA NA ND ND ND ND
IRON ND ND 122 Normal ND ND 93.3 Normal
LEAD ND ND 0.33 Normal ND ND ND ND
MAGNESIUM 2520 Gamma WH 2510 Nonparametric 2520 Gamma WH 2510 Nonparametric
MANGANESE 160 Normal 160 Normal 77.2 Nonparametric 77.2 Nonparametric
NICKEL 3.1 Gamma WH 2.7 Normal ND ND 2.7 Normal
POTASSIUM 2890 Normal 2890 Normal 2390 Normal 2390 Normal
SELENIUM ND ND NA NA ND ND ND ND
SILVER ND ND NA NA ND ND ND ND
SODIUM 40400 Normal 40400 Normal 28400 Normal 28400 Normal
ZINC 6.6 Normal 12.7 Normal ND ND ND ND

UPLs were calculated using Pro UCL version 4.1.00.
Chemicals are listed only if there are enough detected samples in one group to calculate a UPL.
(1) Dissolved Calcium UPL calculated by ProUCL was greater than the Total Calcium UPL, the Total Calcium UPL will be used for both Total and Dissolved Calcium.
ND = Non-Detect
NA = Not enough detected samples to calculate a meaningful UPL.
UPL = 95% Upper Prediction 
WH = Wilson Hilferty 

Parameter
Coffins Ice Pond Fall

Upper Prediction Limits
Coffins Ice Pond Spring Mere Brook Fall Mere Brook Spring
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7.0 EVALUATION OF SEDIMENT BACKGROUND CONCENTRATIONS

This section presents the data analysis and results of statistical evaluations performed to establish the

background data sets f./or sediment for NAS Brunswick. Sediment samples were collected from two

areas, Coffins Ice Pond and Mere Brook. Sediment locations were sampled once in the fall and once in

the spring. Figure 2-3 presents the locations of the sediment samples along with the co-located surface

water samples.

7.1 CHEMICALS DETECTED IN SEDIMENT

Tables 7-1 and 7-2 present the results of sediment samples collected from Coffins Ice Pond and Mere

Brook, respectively. One-half the method detection limit was used for graphical displays while the full

method detection limit was used in ProUCL and denoted as a non-detect for the hypothesis test and

UPLs. Duplicate results (original and duplicate) were not averaged for the purpose of representing the

range of concentrations; however, the average of original and duplicate results was used to represent the

concentration at the sample location for statistical evaluation.

7.2 STATISTICAL EVALUATION SUMMARY

Several statistical evaluations were performed on the data described in Section 7.1 to determine if any of

the subgroups could be combined and to determine background chemical concentrations to be used in

future comparisons of site data. The statistical methods used to determine if any of the subgroups could

be combined are discussed in detail in Appendix A.4.1 through A.4.4 and are summarized in Section

7.2.1. The statistical methods for comparing future site data to background concentrations are discussed

in detail in Appendix A.4.5 and are summarized in Section 7.2.2.

7.2.1 Statistical Differences

The first step in determining if any of the four chemical subgroups (two areas sampled during two events)

could be combined was to determine if the three maximum concentrations of each subgroup were

candidate outliers. Candidate outliers were located on a site map to check for any pattern of localized

anthropogenic contamination not representative of the background area as a whole. Outliers were

identified at both Coffins Ice Pond and Mere Brook. For Coffins Ice Pond, candidate outliers were

identified at all sampling locations. For Mere Brook, candidate outliers were identified at all locations

except SD11, SD12, and SDS13. Candidate outliers at both Coffins Ice Pond and Mere Brook were not

isolated at one location. For both areas at least 50 percent of the samples were identified as containing

at least one outlier. Because candidate outliers were identified at more than 50 percent of the samples it

does not appear that there is an isolated spot at either Mere Brook or Coffins Ice Pond that is not
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reflective of background. Therefore, the candidate outliers were investigated and were retained in the

analysis. The distributional shapes for each combination of substance and subgroup were examined to

determine which statistical tests were appropriate to compare concentrations among groups. Formal

statistical tests and graphical techniques were used to assess the distributional shapes of each chemical

substance and subgroup. The results of these formal statistical tests are presented in Appendix A.4.2,

and the graphical presentations appear in Appendix A.4.3.

After the shapes of the data sets were determined, statistical tests were used to determine which

subgroups were similar and could be combined into single data sets. The detailed statistical results are

presented in Appendix A.4.4. Based on the statistical evaluation, the chemicals detected in all four

subgroups can be combined in the following ways (seasonal variation was found to be insignificant in all

cases):

 One group (Coffins Ice Pond and Mere Brook)

- Napthalene

 Two groups (Coffins Ice Pond as one group and Mere Brook as another group)

- 2-Methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,

benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene,

dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene,

4,4’-DDD, 4,4’-DDE, 4,4’DDT, aluminum, arsenic, barium, beryllium, cadmium, calcium,

chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, sodium,

vanadium, zinc, and TOC

7.2.2 Comparison of Site to Background Data

For future comparison of site data to background data, either site-wide tests or individual comparison

tests will be used. Site-wide comparison tests require that the site and background media data sets being

compared meet certain general assumptions. General requirements are that a specific minimum number

of samples be included in the site and background data sets so that there is sufficient confidence in the

test conclusions. The SAP (Tt, 2009) stated that at least 15 samples were needed for each background

data set to compute a hypothesis test comparing means/medians. If enough site data to meet the criteria

for site-wide comparisons cannot be obtained, the alternative is to perform a separate comparison of

each site sample to background using individual comparison tests.

The SAP stated that at least 15 samples were needed for each background data set. For most of the

chemicals, two subgroups could be combined to provide 16 samples per background data set. However,

based on low frequencies of detection, the following chemicals do not have at least 15 samples per
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subgroup: alpha-BHC, endosulfan II, endosulfan sulfate, gamma chlordane, 2-4-5TP(silvex), dinoseb,

2-(4-chloro-2 methyl phenoxyl) propionic acid (MCPP), and antimony. Based on the formal hypothesis

test, the following chemical subgroup combinations do not have at least 15 samples:

 Coffins Ice Pond fall samples - silver and thallium

 Coffins Ice Pond spring samples - silver and thallium

 Mere Brook spring samples - selenium

7.2.2.1 Upper Prediction Limits

USEPA’s Pro UCL version 4.00.05 calculates multiple background values and accounts for non-detected

concentration. One of the background threshold values calculated by Pro UCL is a 95 percent UPL.

UPLs were established for each analyte in each subgroup based on the null hypothesis that individual site

concentrations are within the background concentration range. Concentrations of each chemical from

each site sample are compared to a UPL for that chemical that represents a statistically derived upper

limit on the average background concentration. Before calculating the UPLs, the data were combined for

each chemical based on the results of the hypothesis tests presented in Appendix A.4.4. Details of the

chemical-specific UPLs for NAS Brunswick are presented in Appendix A.4.5. Table 7-3 presents the

95-percent UPLs for Coffins Ice Pond and Mere Brook.

7.3 SEDIMENT BACKGROUND VALUES

Several statistical evaluations were performed on the sediment data to determine if any of the subgroups

could be combined and to determine UPLs to be used as background chemical concentrations. UPL

background values for sediment at NAS Brunswick were calculated for each chemical by each group of

data that was determined to be statistically similar and are summarized in Table 7-3.

7.4 BACKGROUND DATASET USABLITY – SEDIMENT

The Navy, U.S. EPA, and MEDEP have not reached consensus agreement regarding the

appropriateness of the background sediment datasets for use at the former NASB. Elevated levels of

some constituents in sediment samples from Coffins Ice Pond require further assessment to determine

appropriate management strategies for surface water bodies at the former NASB with regards to

background conditions. Additional data collection and analysis is warranted to determine whether or not

constituent concentrations detected in Coffins Ice Pond sediment (and surface water) samples are

representative of conditions that would be found in other similar surface water bodies around the former

NAS Brunswick. The Navy and regulators will identify at least two additional Brunswick-area ponds that



REVISION 1
MARCH 2012

071024/P 7-4 CTO 432

will be targeted for sediment (and surface water) sampling. This additional data collection and evaluation

will be used to establish background concentrations for these media in a lentic environment.



TABLE 7-1

SEDIMENT COFFINS ICE POND

NAVAL AIR STATION, BRUNSWICK, MAINE

PARAMETER
Frequency of 

Detection

Location of 

Maximum 

Detection

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Polynuclear Aromatic Hydrocarbons (µg/kg)

2-METHYLNAPHTHALENE 16/16 11 J 56 J NASB-BG-SD-06 - - 32.09 32.09 13.82

ACENAPHTHENE 16/16 12 J 170 NASB-BG-SD-01 - - 50.59 50.59 35.57

ACENAPHTHYLENE 16/16 120 J 470 J NASB-BG-SD-06 - - 247.19 247.19 102.86

ACENAPHTHYLENE 16/16 120 J 470 NASB-BG-SD-01 - - 247.19 247.19 102.86

ANTHRACENE 16/16 79 450 NASB-BG-SD-01 - - 187.38 187.38 89.64

BENZO(A)ANTHRACENE 16/16 620 5100 NASB-BG-SD-01 - - 1741.25 1741.25 1052.99

BENZO(A)PYRENE 16/16 1000 7400 NASB-BG-SD-01 - - 2681.25 2681.25 1476.13

BENZO(B)FLUORANTHENE 16/16 1100 8900 NASB-BG-SD-01 - - 3671.88 3671.88 1832.48

BENZO(G,H,I)PERYLENE 16/16 1000 5700 NASB-BG-SD-01 - - 2371.88 2371.88 1096.66

BENZO(K)FLUORANTHENE 16/16 790 9500 NASB-BG-SD-01 - - 2255.63 2255.63 2050.83

CHRYSENE 16/16 980 10000 NASB-BG-SD-01 - - 3186.25 3186.25 2016.36

DIBENZO(A,H)ANTHRACENE 16/16 120 1400 J NASB-BG-SD-01 - - 600.00 600.00 326.98

FLUORANTHENE 16/16 1700 J 15000 J NASB-BG-SD-01 - - 4734.38 4734.38 3108.20

FLUORENE 16/16 35 360 NASB-BG-SD-01 - - 119.06 119.06 79.17

INDENO(1,2,3-CD)PYRENE 16/16 1000 5300 J NASB-BG-SD-01 - - 2478.13 2478.13 1040.99

NAPHTHALENE 16/16 15 J 100 J NASB-BG-SD-01 - - 36.13 36.13 20.18

PHENANTHRENE 16/16 520 7000 NASB-BG-SD-01 - - 2060.63 2060.63 1472.37

PYRENE 16/16 1500 15000 NASB-BG-SD-01 - - 5656.25 5656.25 3151.71

Pesticides/PCBs (µg/kg)

4,4'-DDD 16/16 34 J 190 J NASB-BG-SD-06 - - 83.25 83.25 39.47

4,4'-DDE 16/16 13 J 53 NASB-BG-SD-06 - - 28.97 28.97 10.49

4,4'-DDT 15/16 10 J 64 J NASB-BG-SD-03 0.36 0.36 25.33 23.76 15.23

ALPHA-BHC 1/16 0.83 J 0.83 J NASB-BG-SD-05 0.34 0.53 0.83 0.25 0.16

ALPHA-CHLORDANE 15/16 3 J 18 J NASB-BG-SD-02 0.24 0.24 10.34 9.70 4.98

DELTA-BHC 10/16 1.5 J 4.9 J NASB-BG-SD-06 0.32 2.8 2.55 1.74 1.41

ENDOSULFAN II 1/16 9.8 J 9.8 J NASB-BG-SD-01 0.34 19 9.80 3.60 3.71

ENDOSULFAN SULFATE 1/16 8.1 J 8.1 J NASB-BG-SD-08 0.58 0.91 8.10 0.85 1.93

GAMMA-CHLORDANE 2/16 3.3 J 63 J NASB-BG-SD-01 0.23 110 32.35 20.13 22.86

Herbicides (µg/kg)

2,4,5-TP (SILVEX) 2/16 62 J 70 J NASB-BG-SD-07 13 26 66.00 16.00 19.67

DINOSEB 1/16 36 J 36 J NASB-BG-SD-05 2.6 5.3 19.00 2.89 4.31

MCPP 3/16 5900 32000 J NASB-BG-SD-06 2200 4600 20300.00 5081.25 8975.55

Inorganics (mg/kg)

ALUMINUM 16/16 10600 22800 NASB-BG-SD-04 - - 18084.38 18084.38 3014.62

ANTIMONY 5/16 0.26 J 0.76 J NASB-BG-SD-04 0.09 0.39 0.50 0.22 0.23

ARSENIC 16/16 8.3 23.5 NASB-BG-SD-07 - - 16.13 16.13 4.41

BARIUM 16/16 58.1 290 NASB-BG-SD-04 - - 171.67 171.67 64.36

BERYLLIUM 16/16 0.92 2.3 NASB-BG-SD-04 - - 1.67 1.67 0.32

CADMIUM 16/16 1.4 3.9 NASB-BG-SD-07 - - 2.56 2.56 0.55

CALCIUM 16/16 3540 8000 J NASB-BG-SD-07 - - 5856.56 5856.56 1278.68

CHROMIUM 16/16 30.4 J 76.7 NASB-BG-SD-04 - - 52.28 52.28 13.13

COBALT 16/16 5.5 24.2 NASB-BG-SD-07 - - 12.47 12.47 5.17

COPPER 16/16 29.1 66.5 NASB-BG-SD-04 - - 49.67 49.67 8.70

IRON 16/16 11100 31400 NASB-BG-SD-04 - - 19715.63 19715.63 5801.20

LEAD 16/16 62.7 J 232 J NASB-BG-SD-07 - - 146.29 146.29 41.73

MAGNESIUM 16/16 3710 8490 NASB-BG-SD-04 - - 5914.69 5914.69 1397.66

MANGANESE 16/16 156 849 NASB-BG-SD-05 - - 373.91 373.91 183.36

MERCURY 16/16 0.13 0.25 NASB-BG-SD-07 - - 0.19 0.19 0.03

NICKEL 16/16 25 55.5 NASB-BG-SD-04 - - 38.25 38.25 9.32

POTASSIUM 16/16 1750 3950 J NASB-BG-SD-04 - - 2968.13 2968.13 655.56

SELENIUM 16/16 1.3 3.5 NASB-BG-SD-07 - - 2.40 2.40 0.50

SILVER 16/16 0.1 0.54 NASB-BG-SD-04 - - 0.22 0.22 0.10

SODIUM 16/16 260 949 NASB-BG-SD-07 - - 461.19 461.19 174.26

THALLIUM 9/16 0.28 J 1.6 J NASB-BG-SD-04 0.09 0.77 0.73 0.49 0.46

VANADIUM 16/16 34.6 78.8 NASB-BG-SD-04 - - 56.58 56.58 11.93

ZINC 16/16 188 442 NASB-BG-SD-07 - - 290.63 290.63 62.68

Miscellaneous Parameters (%)

PERCENT COARSE SAND 16/16 0.1 6.7 NASB-BG-SD-07 - - 1.77 1.77 1.92

PERCENT FINE SAND 16/16 5.8 56 NASB-BG-SD-05 - - 15.74 15.74 12.02

PERCENT FINES 16/16 25.8 92.3 NASB-BG-SD-01 - - 76.30 76.30 16.27

PERCENT GRAVEL 8/16 0 3.5 NASB-BG-SD-08 0 0 0.93 0.46 0.96

PERCENT MEDIUM SAND 16/16 0.9 16.5 NASB-BG-SD-05 - - 5.74 5.74 4.03

PERCENT SAND 8/8 7.7 30.9 NASB-BG-SD-07 - - 19.94 19.94 7.66

Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON 16/16 140000 J 300000 J NASB-BG-SD-07 - - 187500.00 187500.00 39454.62

J - Estimated concentration.

Only samples that were detected in at least one sample are listed.

Minimum 

Detected 

Concentration

Maximum Detected 

Concentraiton



TABLE 7-2

SEDIMENT MERE BROOK

NAVAL AIR STATION, BRUNSWICK, MAINE

Parameter
Frequency of 

Detection

Location of 

Maximum 

Detection

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Detected 

Concentrations

Overall 

Average

Standard 

Deviation

Polynuclear Aromatic Hydrocarbons (µg/kg)

2-METHYLNAPHTHALENE 7/16 3 J 90 J NASB-BG-SD-14 3 4 29.00 13.56 27.68

ACENAPHTHENE 10/16 3 J 520 J NASB-BG-SD-09 2 3 95.90 60.34 136.34

ACENAPHTHYLENE 12/16 3 J 28 J NASB-BG-SD-14 1 2 14.35 11.02 9.72

ANTHRACENE 13/16 3 J 220 J NASB-BG-SD-09 2 2 37.92 31.00 52.99

BENZO(A)ANTHRACENE 14/16 4 J 350 NASB-BG-SD-09 3 4 140.50 123.16 101.70

BENZO(A)PYRENE 14/16 5 J 290 NASB-BG-SD-09 5 6 144.32 126.63 96.37

BENZO(B)FLUORANTHENE 15/16 4 J 420 J NASB-BG-SD-16 4 4 175.50 164.66 129.00

BENZO(G,H,I)PERYLENE 14/16 4 J 210 NASB-BG-SD-16 4 4 104.86 92.00 68.63

BENZO(K)FLUORANTHENE 13/16 11 J 220 NASB-BG-SD-09 4 6 107.15 87.53 66.85

CHRYSENE 15/16 4 J 350 NASB-BG-SD-09 3 3 162.77 152.69 117.31

DIBENZO(A,H)ANTHRACENE 13/16 4 J 62 NASB-BG-SD-09 2 3 35.58 29.16 20.73

FLUORANTHENE 15/16 9 J 1400 J NASB-BG-SD-09 3 3 358.50 336.19 350.48

FLUORENE 11/16 7 J 590 J NASB-BG-SD-09 4 6 92.82 64.53 147.40

INDENO(1,2,3-CD)PYRENE 14/16 4 J 250 NASB-BG-SD-16 3 3 120.04 105.22 80.38

NAPHTHALENE 8/16 3 J 300 J NASB-BG-SD-14 3 5 72.88 37.41 78.92

PHENANTHRENE 15/16 4 J 2200 NASB-BG-SD-09 3 3 306.63 287.56 525.01

PYRENE 15/16 4 J 1000 NASB-BG-SD-09 6 6 339.57 318.53 287.93

Pesticides/PCBs (µg/kg)

4,4'-DDD 13/16 0.71 J 5.7 J NASB-BG-SD-16 0.13 0.3 2.82 2.31 1.61

4,4'-DDE 13/16 0.39 J 2.4 NASB-BG-SD-16 0.13 0.28 1.36 1.12 0.71

4,4'-DDT 6/16 1.2 J 2.6 J NASB-BG-SD-16 0.21 1.5 1.88 0.98 0.81

ENDOSULFAN II 1/16 1.3 J 1.3 J NASB-BG-SD-14 0.22 0.53 1.30 0.24 0.29

ENDOSULFAN SULFATE 1/16 0.92 J 1.3 J NASB-BG-SD-09 0.39 0.9 1.11 0.36 0.22

GAMMA-CHLORDANE 5/16 0.7 J 0.93 J NASB-BG-SD-16 0.15 0.92 0.82 0.35 0.33

Inorganics (mg/kg)

ALUMINUM 16/16 2150 6400 NASB-BG-SD-10 3895.63 3895.63 936.17

ANTIMONY 2/16 0.11 J 2.2 J NASB-BG-SD-14 0.09 0.16 1.16 0.20 0.53

ARSENIC 14/16 1 3.2 NASB-BG-SD-16 1.2 1.3 2.12 1.93 0.86

BARIUM 16/16 9.9 27.8 NASB-BG-SD-16 - - 17.52 17.52 5.04

BERYLLIUM 13/16 0.16 J 0.34 J NASB-BG-SD-16 0.08 0.17 0.24 0.20 0.09

CADMIUM 16/16 0.01 J 0.17 NASB-BG-SD-16 0.03 0.03 0.08 0.08 0.05

CALCIUM 16/16 536 1500 J NASB-BG-SD-10 - - 854.22 854.22 232.82

CHROMIUM 16/16 3.8 J 46.7 J NASB-BG-SD-14 - - 9.80 9.80 10.06

COBALT 16/16 1.3 J 3 J NASB-BG-SD-16 - - 2.07 2.07 0.61

COBALT 16/16 1.3 J 3 J NASB-BG-SD-16 - - 2.07 2.07 0.61

COPPER 13/16 2.7 J 5.6 NASB-BG-SD-16 1.8 2.3 3.60 3.10 1.34

COPPER 13/16 2.7 5.6 NASB-BG-SD-16 1.8 2.3 3.60 3.10 1.34

IRON 16/16 2770 5310 NASB-BG-SD-14 - - 4113.75 4113.75 835.70

LEAD 16/16 1.7 J 201 J NASB-BG-SD-14 - - 18.03 18.03 48.92

MAGNESIUM 16/16 701 1460 NASB-BG-SD-13 - - 1202.66 1202.66 179.34

MANGANESE 16/16 67.5 J 213 NASB-BG-SD-14 - - 122.13 122.13 45.91

NICKEL 16/16 3.2 J 6.2 NASB-BG-SD-16 - - 4.80 4.80 0.92

NICKEL 16/16 3.2 J 6.2 NASB-BG-SD-16 - - 4.80 4.80 0.92

POTASSIUM 16/16 240 488 J NASB-BG-SD-16 - - 380.66 380.66 71.87

SELENIUM 8/16 0.15 J 0.94 NASB-BG-SD-10 0.11 0.3 0.30 0.20 0.21

SILVER 1/16 0.01 J 0.01 J NASB-BG-SD-10 0.01 0.01 0.01 0.01 0.001

SODIUM 16/16 43.2 J 80.8 J NASB-BG-SD-16 - - 61.70 61.70 10.02

THALLIUM 1/16 0.17 J 0.17 J NASB-BG-SD-14 0.11 0.29 0.17 0.10 0.03

VANADIUM 16/16 5.6 11.5 NASB-BG-SD-10 - - 8.71 8.71 1.36

ZINC 16/16 8.3 34.8 NASB-BG-SD-16 - - 20.16 20.16 8.48

Miscellaneous Parameters (%)

PERCENT COARSE SAND 16/16 0 1.6 NASB-BG-SD-10 - - 0.33 0.33 0.36

PERCENT FINE SAND 16/16 65.8 94.6 NASB-BG-SD-15 - - 82.08 82.08 8.18

PERCENT FINES 16/16 0.1 19.4 NASB-BG-SD-10 - - 9.02 9.02 6.01

PERCENT GRAVEL 8/16 0 0.7 NASB-BG-SD-10 0 0 0.18 0.09 0.19

PERCENT MEDIUM SAND 16/16 2 20.9 NASB-BG-SD-09 - - 8.47 8.47 4.99

PERCENT SAND 8/8 79.9 96.5 NASB-BG-SD-12 - - 91.41 91.41 5.52

Miscellaneous Parameters (mg/kg)

TOTAL ORGANIC CARBON 16/16 2600 J 42000 J NASB-BG-SD-10 - - 11509.38 11509.38 9922.00

J = Estimated concentration.

Only samples that were detected in at least one sample are listed.

Minimum 

Detected 

Concentration

Maximum 

Detected 

Concentration



TABLE 7-3

SEDIMENT UPPER PREDICTION LIMITS

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 3

UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE

PAHs (ug/kg)

2-METHYLNAPHTHALENE 57.1 Normal 57.1 Normal 60 Gamma WH 60 Gamma WH

ACENAPHTHENE 113 Gamma WH 113 Gamma WH 279 Gamma WH 292 Gamma WH

ACENAPHTHYLENE 442 Gamma WH 442 Gamma WH 30.4 Normal 30.4 Normal

ANTHRACENE 358 Gamma WH 358 Gamma WH 186 Lognormal 186 Lognormal

BENZO(A)ANTHRACENE 3660 Gamma WH 3660 Gamma WH 314 Normal 314 Normal

BENZO(A)PYRENE 5400 Gamma WH 5400 Gamma WH 316 Normal 316 Normal

BENZO(B)FLUORANTHENE 7480 Gamma WH 7480 Gamma WH 398 Normal 398 Normal

BENZO(G,H,I)PERYLENE 4480 Gamma WH 4480 Gamma WH 221 Normal 221 Normal

BENZO(K)FLUORANTHENE 5400 Gamma WH 5400 Gamma WH 218 Normal 218 Normal

CHRYSENE 6770 Gamma WH 6770 Gamma WH 365 Normal 365 Normal

DIBENZO(A,H)ANTHRACENE 1190 Normal 1190 Normal 69.5 Normal 69.5 Normal

FLUORANTHENE 10060 Gamma WH 10060 Gamma WH 1380 Gamma WH 1380 Gamma WH

FLUORENE 263 Gamma WH 263 Gamma WH 396 Lognormal 396 Lognormal

INDENO(1,2,3-CD)PYRENE 4360 Normal 4360 Normal 257 Normal 257 Normal

NAPHTHALENE 72.9 Gamma WH 72.9 Gamma WH 174 Gamma WH 174 Gamma WH

PHENANTHRENE 4650 Gamma WH 4650 Gamma WH 1210 Gamma WH 1210 Gamma WH

PYRENE 12030 Gamma WH 12030 Gamma WH 858 Normal 858 Normal

Pesticides/PCBs (ug/kg)

4,4'-DDD 155 Normal 155 Normal 5.4 Normal 5.4 Normal

4,4'-DDE 47.9 Normal 47.9 Normal 2.5 Normal 2.5 Normal

4,4'-DDT 76.3 Gamma WH 76.3 Gamma WH 2.6 Normal 2.6 Normal

ALPHA-CHLORDANE 18.8 Normal 18.8 Normal ND ND ND ND

DELTA-BHC 4.5 Normal 4.5 Normal ND ND ND ND

Parameter

UPPER PREDICTION LIMITS

Coffins Ice Pond Fall Coffins Ice Pond Spring Mere Brook Fall Mere Brook Spring
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UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE

Parameter

UPPER PREDICTION LIMITS

Coffins Ice Pond Fall Coffins Ice Pond Spring Mere Brook Fall Mere Brook Spring

GAMMA-CHLORDANE NA NA NA NA ND ND 1.4 Normal

Herbicides (ug/kg)

MCPP 41471 Normal ND ND ND ND ND ND

Inorganics (mg/kg)

ALUMINUM 23500 Normal 23500 Normal 5590 Normal 5590 Normal

ANTIMONY 0.94 Normal ND ND NA NA NA NA

ARSENIC 24.1 Normal 24.1 Normal 3.5 Normal 3.5 Normal

BARIUM 288 Normal 288 Normal 26.6 Normal 26.6 Normal

BERYLLIUM 2.2 Normal 2.2 Normal 0.36 Normal 0.36 Normal

CADMIUM 3.6 Normal 3.6 Normal 0.16 Normal 0.16 Normal

CALCIUM 8170 Normal 8170 Normal 1270 Gamma WH 1270 Gamma WH

CHROMIUM 76 Normal 76 Normal 46.7 Nonparametric 46.7 Nonparametric

COBALT 21.8 Normal 21.8 Normal 3.3 Gamma WH 3.3 Gamma WH

COPPER 65.4 Normal 65.4 Normal 5.4 Normal 5.4 Normal

IRON 30200 Normal 30200 Normal 5620 Normal 5620 Normal

LEAD 222 Normal 222 Normal 201 Nonparametric 201 Nonparametric

MAGNESIUM 8440 Normal 8440 Normal 1530 Normal 1530 Normal

MANGANESE 705 Normal 705 Normal 205 Normal 205 Normal

MERCURY 0.24 Normal 0.24 Normal ND ND ND ND

NICKEL 55.1 Normal 55.1 Normal 6.5 Normal 6.5 Normal

POTASSIUM 4150 Normal 4150 Normal 511 Normal 511 Normal

SELENIUM 3.3 Normal 3.3 Normal ND ND 0.86 Gamma WH

SILVER 0.54 Nonparametric 0.54 Nonparametric ND ND NA NA

SODIUM 787 Gamma WH 787 Gamma WH 79.8 Normal 79.8 Normal

THALLIUM 2.3 Gamma WH 2.3 Gamma WH ND ND NA NA
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UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE

Parameter

UPPER PREDICTION LIMITS

Coffins Ice Pond Fall Coffins Ice Pond Spring Mere Brook Fall Mere Brook Spring

VANADIUM 78.1 Normal 78.1 Normal 11.2 Normal 11.2 Normal

ZINC 404 Normal 404 Normal 35.5 Normal 35.5 Normal

Miscellaneous (mg/kg)

TOTAL ORGANIC CARBON 259000 Gamma WH 259000 Gamma WH 31020 Gamma WH 31020 Gamma WH

UPLs were calculated using Pro UCL version 4.1.00.

Chemicals are listed only if there are enough detected samples in one sediment group to calculate a UPL.

ND = Non-Detect

NA = Not enough detected samples to calculate a meaningful UPL.

UPL = 95% Upper Prediction 

WH = Wilson Hilferty 
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8.0 CONCLUSIONS

The goals of this Background Study can be summarized by the following excerpts from the Final

Sampling and Analysis Plan for NAS Brunswick dated July 2009:

- “The data collected for this project will be used in other projects to help identify site-related

contamination, identify contaminants of concern (COCs), and develop cleanup goals that are not

below background levels.”

- “The Navy has considered three classes of chemicals that are typically found in soils because

they are naturally occurring or from anthropogenic sources: metals, PAHs, and

pesticides/herbicides. These chemical constituents may be present as background conditions or

they also may be contaminants of concern at sites where release or disposal of hazardous

substances containing these chemicals has occurred. The data from the background study will

support efforts to distinguish between the two. “

Navy policy on background was also summarized by the following excerpts from the Final Sampling and

Analysis Plan for NAS Brunswick dated July 2009:

- “It is Navy policy that remedial activities will not be based on non-site-related chemicals (whether

naturally occurring or anthropogenic) and therefore, this investigation is needed to determine

basewide background concentrations of chemicals. In keeping with CNO (2004), anthropogenic

background for this study is defined as all anthropogenic chemical concentrations, regardless of

their origin. Included in the category would be chemicals such as pesticides and herbicides that

are used in a legal manner during application to control pests and vegetation.”

- “The Navy policy requires basewide background levels in non-site areas to be established to

ensure that cleanup levels for sites (spills, releases, disposal areas) are not less than background

concentrations (both naturally occurring and anthropogenic).”

The information collected from this study provides a valuable dataset for groundwater, surface soils,

subsurface soils, surface water, and sediment as they relate to defined geologic units and environments

typically found at NAS Brunswick. In considering the entire NAS Brunswick Facility, however, it is likely

that developed areas of the base may require additional data collection and evaluation to more fully

understand background conditions as they to relate future decision-making. The following are the

conclusions regarding the background study at the former NASB.



REVISION 1
MARCH 2012

071024/P 8-2 CTO 432

Soils and Groundwater

There is consensus agreement among the Navy, U.S. EPA, and MEDEP that the data sets and statistical

evaluations for the various soil and groundwater units are valid and appropriate for use at the former

NASB. The site conceptual model established for the background study design was based on the

hypothesis that all areas of the facility could be characterized by discrete contributions from defined

geologic units. This is a sound model to derive background datasets from areas that are relatively

undisturbed, which is why most background samples were located in “natural areas” with minimal

disturbance by base construction and operational activities. In further consideration, however, soils in

reworked areas of the NAS Brunswick Facility are described by a different conceptual model which

involved soil “cut and fill” activities used in the facility’s construction, importation of fill from unknown

sources outside the NAS Brunswick Facility , as well as contributions from land improvements and other

routine urban setting activities such as road/parking lot construction, stormwater runoff, legally applied

herbicide and pesticide application, and exhaust from sources such as aircraft, automobiles, trucks, and

construction machinery operating on the base. These activities do not constitute releases according to

Navy policy but would likely result in a background dataset that is distinctly different from one which is

based on the geologic unit model. As a result, the Navy recommends that any data collected as part of

the BRAC environmental program to support cleanup and property transfer should be carefully examined

to determine if additional background data collection activities should be conducted. This will be

completed on a case by case basis based on technical discussions between the Navy, USEPA, and

Maine DEP.

Surface Water and Sediment

While the surface water and sediment data collected during the background study, and the subsequent

statistical evaluations, were in accordance with the project work plan, there is at this time no consensus

regarding the use of this data for background comparisons at the former NASB. Elevated levels of some

constituents in both surface water and sediment samples from Coffins Ice Pond require further

assessment to determine appropriate management strategies for surface water bodies at the former

NASB with regards to background conditions. Additional data collection and analysis is warranted to

determine whether or not constituent concentrations detected in Coffins Ice Pond surface water and

sediment samples are representative of conditions that would be found in other similar surface water

bodies around the former NAS Brunswick. The Navy and regulators will identify at least two additional

Brunswick-area ponds that will be targeted for surface water and sediment sampling. This additional data

collection and evaluation will be used to establish background concentrations for these media in a lentic

environment. Any further investigation/evaluation of background surface water and sediment conditions

will be presented as an addendum to this report.
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NaN = Not Applicable

Summary Statistics presented using two significant figures
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Summary Statistics

Trans Surf = Transition Subsurface

Trans Sub = Transition Surface

U.S. Surf = Upper Sand Surface
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NaN = Not Applicable

Summary Statistics presented using two significant figures
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Summary Statistics

Trans Surf = Transition Subsurface

Trans Sub = Transition Surface

U.S. Surf = Upper Sand Surface

U.S. Sub = Upper Sand Subsurface

NaN = Not Applicable

Summary Statistics presented using two significant figures
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Summary Statistics

Trans Surf = Transition Subsurface
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NaN = Not Applicable

Summary Statistics presented using two significant figures
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Summary Statistics

Trans Surf = Transition Subsurface

Trans Sub = Transition Surface

U.S. Surf = Upper Sand Surface

U.S. Sub = Upper Sand Subsurface

NaN = Not Applicable

Summary Statistics presented using two significant figures
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Trans Surf = Transition Subsurface

Trans Sub = Transition Surface

U.S. Surf = Upper Sand Surface

U.S. Sub = Upper Sand Subsurface

NaN = Not Applicable

Summary Statistics presented using two significant figures
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Summary Statistics

Trans Surf = Transition Subsurface

Trans Sub = Transition Surface

U.S. Surf = Upper Sand Surface

U.S. Sub = Upper Sand Subsurface

NaN = Not Applicable

Summary Statistics presented using two significant figures
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Summary Statistics

Trans Surf = Transition Subsurface

Trans Sub = Transition Surface

U.S. Surf = Upper Sand Surface

U.S. Sub = Upper Sand Subsurface

NaN = Not Applicable

Summary Statistics presented using two significant figures
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Summary Statistics

Trans Surf = Transition Subsurface

Trans Sub = Transition Surface

U.S. Surf = Upper Sand Surface

U.S. Sub = Upper Sand Subsurface

NaN = Not Applicable

Summary Statistics presented using two significant figures
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Summary Statistics

Trans Surf = Transition Subsurface

Trans Sub = Transition Surface

U.S. Surf = Upper Sand Surface

U.S. Sub = Upper Sand Subsurface

NaN = Not Applicable

Summary Statistics presented using two significant figures
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NaN = Not Applicable

Summary Statistics presented using two significant figures
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Summary Statistics
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NaN = Not Applicable

Summary Statistics presented using two significant figures

























TABLE A.1.5.1

SOIL UPPER PREDICTION LIMITS

NAVAL AIR STATION, BRUNSWICK, MAINE

UPL UPL Type UPL UPL Type UPL UPL Type UPL UPL Type
Inorganics (mg/kg)
ALUMINUM 13600 Gamma WH 13600 Gamma WH 32300 Normal 32300 Normal
ANTIMONY 0.054 Normal ND ND 0.054 Normal 0.06 Normal
ARSENIC 5.6 Nonparametric 5.6 Nonparametric 15 Gamma WH 15 Gamma WH
BARIUM 15 Lognormal 15 Lognormal 100 Normal 100 Normal
BERYLLIUM 0.57 Lognormal 0.57 Lognormal 1.5 Normal 1.5 Normal
CADMIUM 0.048 Nonparametric 0.048 Nonparametric 0.06 Nonparametric 0.06 Nonparametric
CALCIUM 444 Normal 1180 Lognormal 1180 Lognormal 3270 Normal
CHROMIUM 16.2 Nonparametric 16.2 Nonparametric 58.9 Normal 58.9 Normal
COBALT 5.2 Gamma WH 5.2 Gamma WH 22.9 Normal 22.9 Normal

COPPER 6.8 Normal 6.8 Normal 37.7 Normal 37.7 Normal
IRON 15000 Nonparametric 15000 Nonparametric 46300 Normal 46300 Normal
LEAD 18 Normal 3.4 Normal 18 Normal 18 Normal
MAGNESIUM 1950 Normal 1950 Normal 11500 Normal 11500 Normal
MANGANESE 267 Normal 267 Normal 935 Normal 935 Normal
MERCURY 0.12 Gamma WH ND ND 0.12 Gamma WH ND ND
NICKEL 9.8 Normal 9.8 Normal 50.6 Normal 50.6 Normal
POTASSIUM 940 Normal 940 Normal 6450 Normal 6450 Normal
SELENIUM ND ND ND ND 1.4 Normal ND ND
SILVER 0.43 Lognormal 0.43 Lognormal 0.43 Lognormal 0.43 Lognormal
SODIUM 54.1 Normal 54.1 Normal ND ND NA NA
VANADIUM 27.9 Nonparametric 27.9 Nonparametric 71 Normal 71 Normal
ZINC 15.5 Nonparametric 15.5 Nonparametric 95 Normal 95 Normal
Pesticides/PCBs (µg/kg)
4,4'-DDD 1.4 Normal NA NA ND ND NA NA
4,4'-DDE 1.7 Nonparametric NA NA 1.7 Nonparametric NA NA
4,4'-DDT 3.4 Gamma WH NA NA NA NA NA NA
PAHs (µg/kg)
ANTHRACENE 6.1 Normal ND ND 6.1 Normal ND ND
BENZO(A)ANTHRACENE 16.9 Gamma WH ND ND 16.9 Gamma WH NA NA
BENZO(A)PYRENE 23.5 Normal ND ND 23.5 Normal ND ND
BENZO(B)FLUORANTHENE 40.4 Normal ND ND 40.4 Normal ND ND
BENZO(G,H,I)PERYLENE 15.1 Gamma WH ND ND 15.1 Gamma WH ND ND
BENZO(K)FLUORANTHENE 13.6 Normal ND ND 13.6 Normal ND ND
CHRYSENE 22.6 Nonparametric ND ND 22.6 Nonparametric ND ND

DIBENZO(A,H)ANTHRACENE 10.6 Normal ND ND 10.6 Normal ND ND
FLUORANTHENE 86.9 Lognormal NA NA 16.7 Nonparametric ND ND
INDENO(1,2,3-CD)PYRENE 28.2 Gamma WH ND ND 28.2 Gamma WH ND ND
PHENANTHRENE 40.8 Gamma WH ND ND 8.9 Nonparametric ND ND

PYRENE 73.9 Gamma WH ND ND 15.4 Nonparametric ND ND
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON 30800 Normal 3840 Gamma WH 30800 Normal 3840 Gamma WH

UPLs were calculated using Pro UCL version 4.1.00.
Chemicals are listed only if there are enough detected samples in one soil group to calculate a UPL.

ND = Non-Detect
NA = Not enough detected samples to calculate a meaningful UPL.
UPL = 95% Upper Prediction 
WH = Wilson Hilferty 

Parameter
Upper Sand Surface Soil Upper Sand Subsurface Soil Transition Surface Soil Transition Subsurface Soil

Upper Prediction Limits



TABLE A.1.5.2

UPPER PREDICTION LIMITS - ALL SOILS (MIXED SOILS)

NAVAL AIR STATION, BRUNSWICK, MAINE

Parameter UPL UPL Type

Inorganics (mg/kg)

ALUMINUM 29000 Nonparametric

ANTIMONY 0.072 Gamma WH

ARSENIC 14.2 Nonparametric

BARIUM 89.8 Nonparametric

BERYLLIUM 1.5 Nonparametric

CADMIUM 0.055 Nonparametric

CALCIUM 2920 Nonparametric

CHROMIUM 54.7 Nonparametric

COBALT 20.8 Nonparametric

COPPER 31.9 Nonparametric

IRON 43900 Nonparametric

LEAD 17.5 Nonparametric

MAGNESIUM 10400 Nonparametric

MANGANESE 819 Gamma WH

MERCURY 0.067 Gamma WH

NICKEL 47.5 Nonparametric

POTASSIUM 5920 Nonparametric

SELENIUM 0.61 Normal

SILVER 0.43 Lognormal

SODIUM 96.3 Nonparametric

VANADIUM 63 Nonparametric

ZINC 85.7 Nonparametric

Miscellaneous (mg/kg)

TOTAL ORGANIC CARBON 28800 Nonparametric

PAHs (µg/kg)

ANTHRACENE 4.1 Normal

BENZO(A)ANTHRACENE 6.2 Gamma WH

BENZO(A)PYRENE 16.2 Normal

BENZO(B)FLUORANTHENE 25.9 Normal

BENZO(G,H,I)PERYLENE 5.1 Gamma WH

BENZO(K)FLUORANTHENE 10 Normal

CHRYSENE 15.9 Nonparametric

DIBENZO(A,H)ANTHRACENE 6.3 Normal

FLUORANTHENE 26.9 Nonparametric

INDENO(1,2,3-CD)PYRENE 9.9 Gamma WH

PHENANTHRENE 14.6 Nonparametric

PYRENE 27.7 Nonparametric

Pesticides/PCBs (µg/kg)

4,4'-DDD 0.82 Normal

4,4'-DDE 1.7 Nonparametric

4,4'-DDT 1.7 Gamma WH

UPLs were calculated using Pro UCL version 4.1.00.

Chemicals are listed only if there are enough detected samples to calculate a UPL.

UPL = 95% Upper Prediction 

WH = Wilson Hilferty 
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A B C D E F G H I J K L

95% UTL 90% Coverage 0.825 95% UTL 90% Coverage 0.713

Mean 0.358 Mean (Log Scale) -1.177

SD 0.267 SD (Log Scale) 0.48

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.99 Shapiro Wilk Test Statistic 0.994

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 32

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.44 Minimum Non-Detect -0.821

Maximum Non-Detect 2.3 Maximum Non-Detect 0.833

Mean of Detected 1.01 Mean of Detected 0.00758

SD of Detected 0.0854 SD of Detected 0.0842

Minimum Detected 0.93 Minimum Detected -0.0726

Maximum Detected 1.1 Maximum Detected 0.0953

Number of Missing Values 31

Raw Statistics Log-transformed Statistics

No statistics will be produced!

Tolerance Factor 1.748 Percent Non-Detects 90.63%

Number of Distinct Detected Data 3 Number of Non-Detect Data 29

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful and reliable test statistics and estimates.

4,4'-DDD

General Statistics

Number of Valid Data 32 Number of Detected Data 3

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File WorkSheet.wst
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A B C D E F G H I J K L

Maximum Detected 3.6 Maximum Detected 1.281

Raw Statistics Log-transformed Statistics

Minimum Detected 0.355 Minimum Detected -1.036

Tolerance Factor 1.748 Percent Non-Detects 40.63%

Number of Missing Values 31

General Statistics

Number of Valid Data 32 Number of Detected Data 19

Number of Distinct Detected Data 15 Number of Non-Detect Data 13

Note: DL/2 is not a recommended method.

4,4'-DDE

95% Percentile N/A

99% Percentile N/A

95% WH Approx. Gamma UTL with 90% Coverage N/A

90% Percentile N/A 95% HW Approx. Gamma UTL with 90% Coverage N/A

Nu star N/A 95% Wilson Hilferty (WH) Approx. Gamma UPL N/A

95% Percentile of Chisquare (2k) N/A 95% Hawkins Wixley (HW) Approx. Gamma UPL N/A

k star N/A

Theta star N/A Gamma ROS Limits with Extrapolated Data

Median N/A 95% Percentile (z) 0.991

SD N/A 99% Percentile (z) 1.012

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.993

Mean N/A 90% Percentile (z) 0.979

95% KM UTL with 90% Coverage 0.994

Assuming Gamma Distribution 95% KM Chebyshev UPL 1.08

5% K-S Critical Value N/A SD 0.0321

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00706

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

K-S Test Statistic N/A Mean 0.938

A-D Test Statistic N/A Nonparametric Statistics

Theta Star N/A

nu star N/A

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data appear Normal at 5% Significance Level

95% Percentile (z) 0.845

99% Percentile (z) 0.98

95% UPL (t) 0.859

90% Percentile (z) 0.78

SD in Log Scale 0.218

95% UTL 90% Coverage 0.864

SD in Original Scale 0.152

Mean in Log Scale -0.527

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.605

99% Percentile (z) 0.979 99% Percentile (z) 0.94

90% Percentile (z) 0.7 90% Percentile (z) 0.57

95% Percentile (z) 0.797 95% Percentile (z) 0.678

95% UPL (t) 0.818 95% UPL (t) 0.703
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Theta star 3.136 Gamma ROS Limits with Extrapolated Data

SD 0.684 99% Percentile (z) 2.044

k star 0.176

Mean 0.552 90% Percentile (z) 1.433

Median 0.57 95% Percentile (z) 1.646

Assuming Gamma Distribution 95% KM Chebyshev UPL 3.272

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1.691

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.107

95% KM UTL with 90% Coverage 1.706

K-S Test Statistic 0.226 Mean 0.684

5% K-S Critical Value 0.2 SD 0.585

A-D Test Statistic 1.64 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 117.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.089 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.29

99% Percentile (z) 2.149

90% Percentile (z) 1.154

95% Percentile (z) 1.432

95% UTL 90% Coverage 1.523

95% UPL (t) 1.499

Mean in Log Scale -0.619

SD in Log Scale 0.595

Mean in Original Scale 0.664

SD in Original Scale 0.604

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 1.678 95% Percentile (z) 1.603

99% Percentile (z) 2.104 99% Percentile (z) 2.614

95% UPL (t) 1.726 95% UPL (t) 1.694

90% Percentile (z) 1.451 90% Percentile (z) 1.235

SD 0.626 SD (Log Scale) 0.717

95% UTL 90% Coverage 1.743 95% UTL 90% Coverage 1.727

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.649 Mean (Log Scale) -0.708

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.542 Shapiro Wilk Test Statistic 0.834

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.88%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Maximum Non-Detect 2 Maximum Non-Detect 0.693

SD of Detected 0.695 SD of Detected 0.479

Minimum Non-Detect 0.4 Minimum Non-Detect -0.916

Mean of Detected 0.897 Mean of Detected -0.253
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

99% Percentile (z) 2.47 99% Percentile (z) 2.726

90% Percentile (z) 1.643 90% Percentile (z) 1.161

95% Percentile (z) 1.931 95% Percentile (z) 1.562

95% UTL 90% Coverage 2.013 95% UTL 90% Coverage 1.7

95% UPL (t) 1.992 95% UPL (t) 1.664

Mean 0.629 Mean (Log Scale) -0.897

SD 0.792 SD (Log Scale) 0.817

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.785 Shapiro Wilk Test Statistic 0.883

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Warning: There are only 8 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 8

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.45 Minimum Non-Detect -0.799

Maximum Non-Detect 0.63 Maximum Non-Detect -0.462

Mean of Detected 1.725 Mean of Detected 0.426

SD of Detected 0.971 SD of Detected 0.504

Minimum Detected 0.8 Minimum Detected -0.223

Maximum Detected 3.4 Maximum Detected 1.224

Number of Missing Values 31

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 7 Number of Non-Detect Data 24

Tolerance Factor 1.748 Percent Non-Detects 75.00%

4,4'-DDT

General Statistics

Number of Valid Data 32 Number of Detected Data 8

99% Percentile 6.519

Note: DL/2 is not a recommended method.

90% Percentile 1.664 95% HW Approx. Gamma UTL with 90% Coverage 3.8

95% Percentile 2.937

95% Percentile of Chisquare (2k) 1.873 95% Hawkins Wixley (HW) Approx. Gamma UPL 3.673

95% WH Approx. Gamma UTL with 90% Coverage 2.729

Nu star 11.27 95% Wilson Hilferty (WH) Approx. Gamma UPL 2.658
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ACENAPHTHYLENE

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable ACENAPHTHENE was not processed!

General Statistics

Number of Valid Data 64 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 64

Note: DL/2 is not a recommended method.

ACENAPHTHENE

95% Percentile 2.503

99% Percentile 6.841

95% WH Approx. Gamma UTL with 90% Coverage 1.752

90% Percentile 1.149 95% HW Approx. Gamma UTL with 90% Coverage 1.748

Nu star 6.418 95% Wilson Hilferty (WH) Approx. Gamma UPL 1.693

95% Percentile of Chisquare (2k) 1.164 95% Hawkins Wixley (HW) Approx. Gamma UPL 1.671

k star 0.1

Theta star 4.3 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 2.027

SD 0.888 99% Percentile (z) 2.44

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2.074

Mean 0.431 90% Percentile (z) 1.807

95% KM UTL with 90% Coverage 2.09

Assuming Gamma Distribution 95% KM Chebyshev UPL 3.711

5% K-S Critical Value 0.295 SD 0.605

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.114

5% A-D Critical Value 0.719 Kaplan-Meier (KM) Method

K-S Test Statistic 0.28 Mean 1.031

A-D Test Statistic 0.68 Nonparametric Statistics

Theta Star 0.617

nu star 44.71

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.794 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 2.414 95% Percentile (z) 1.73

99% Percentile (z) 3.667 99% Percentile (z) 3.324

95% UPL (t) 2.555 95% UPL (t) 1.863

90% Percentile (z) 1.746 90% Percentile (z) 1.222

95% BCA UTL with 90% Coverage 2.92

95% Bootstrap (%) UTL with 90% Coverage 2.95

SD 1.839 SD in Original Scale 0.804

95% UTL with 90% Coverage 2.604 95% UTL with 90% Coverage 1.911

Mean -0.612 Mean in Original Scale 0.611
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -5.488 Mean in Original Scale 0.683

99% Percentile (z) 4.291 99% Percentile (z) 3.552

90% Percentile (z) 2.85 90% Percentile (z) 1.812

95% Percentile (z) 3.351 95% Percentile (z) 2.29

95% UTL 90% Coverage 3.279 95% UTL 90% Coverage 2.214

95% UPL (t) 3.403 95% UPL (t) 2.346

Mean 1.082 Mean (Log Scale) -0.231

SD 1.379 SD (Log Scale) 0.644

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.913 Shapiro Wilk Test Statistic 0.884

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.63%

Warning: There are only 6 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 58

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 6

Maximum Non-Detect 2 Maximum Non-Detect 0.693

SD of Detected 2.503 SD of Detected 0.6

Minimum Non-Detect 1 Minimum Non-Detect 0

Maximum Detected 8 Maximum Detected 2.079

Mean of Detected 4.667 Mean of Detected 1.401

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Number of Distinct Detected Data 5 Number of Non-Detect Data 58

Tolerance Factor 1.593 Percent Non-Detects 90.63%

ANTHRACENE

General Statistics

Number of Valid Data 64 Number of Detected Data 6

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable ACENAPHTHYLENE was not processed!

Number of Valid Data 64 Number of Detected Data 2

Number of Distinct Detected Data 1 Number of Non-Detect Data 62
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 63

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Non-Detect 0.08 Maximum Non-Detect -2.526

Mean of Detected 0.0405 Mean of Detected -3.26

SD of Detected 0.0135 SD of Detected 0.332

Minimum Detected 0.02 Minimum Detected -3.912

Maximum Detected 0.08 Maximum Detected -2.526

Tolerance Factor 1.593 Percent Non-Detects 65.63%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 64 Number of Detected Data 22

Number of Distinct Detected Data 7 Number of Non-Detect Data 42

Note: DL/2 is not a recommended method.

ANTIMONY

95% Percentile 2.544

99% Percentile 7.753

95% WH Approx. Gamma UTL with 90% Coverage 0.8

90% Percentile 1.037 95% HW Approx. Gamma UTL with 90% Coverage 0.464

Nu star 10.23 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.917

95% Percentile of Chisquare (2k) 0.929 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.554

k star 0.0799

Theta star 5.476 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 3.97

SD 1.542 99% Percentile (z) 4.683

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 4.009

Mean 0.438 90% Percentile (z) 3.59

95% KM UTL with 90% Coverage 3.916

Assuming Gamma Distribution 95% KM Chebyshev UPL 6.844

5% K-S Critical Value 0.334 SD 1.046

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.143

5% A-D Critical Value 0.7 Kaplan-Meier (KM) Method

K-S Test Statistic 0.229 Mean 2.25

A-D Test Statistic 0.359 Nonparametric Statistics

Theta Star 2.35

nu star 23.83

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.986 Data appear Normal at 5% Significance Level

95% Percentile (z) 3.86 95% Percentile (z) 2.857

99% Percentile (z) 7.734 99% Percentile (z) 9.356

95% UPL (t) 4.074 95% UPL (t) 3.05

90% Percentile (z) 1.796 90% Percentile (z) 1.518

95% BCA UTL with 90% Coverage 3.4

95% Bootstrap (%) UTL with 90% Coverage 3.4

SD 5.683 SD in Original Scale 1.506

95% UTL with 90% Coverage 3.563 95% UTL with 90% Coverage 2.609
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99% Percentile 0.193

Note: DL/2 is not a recommended method.

90% Percentile 0.0475 95% HW Approx. Gamma UTL with 90% Coverage 0.0777

95% Percentile 0.0853

95% Percentile of Chisquare (2k) 1.794 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.0886

95% WH Approx. Gamma UTL with 90% Coverage 0.0653

Theta star 0.0951 Gamma ROS Limits with Extrapolated Data

Nu star 21.32 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.0724

SD 0.0204 99% Percentile (z) 0.0573

k star 0.167

Mean 0.0158 90% Percentile (z) 0.0441

Median 0.00113 95% Percentile (z) 0.0487

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.0834

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.0491

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00169

95% KM UTL with 90% Coverage 0.048

K-S Test Statistic 0.149 Mean 0.0279

5% K-S Critical Value 0.185 SD 0.0126

A-D Test Statistic 0.664 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 372.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.476 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00477

99% Percentile (z) 0.0731

90% Percentile (z) 0.0429

95% Percentile (z) 0.0517

95% UTL 90% Coverage 0.0503

95% UPL (t) 0.0527

Mean in Log Scale -3.801

SD in Log Scale 0.509

Mean in Original Scale 0.0255

SD in Original Scale 0.0141

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 0.0504 95% Percentile (z) 0.0583

99% Percentile (z) 0.0614 99% Percentile (z) 0.0924

95% UPL (t) 0.051 95% UPL (t) 0.0598

90% Percentile (z) 0.0445 90% Percentile (z) 0.0456

SD 0.0161 SD (Log Scale) 0.676

95% UTL 90% Coverage 0.0495 95% UTL 90% Coverage 0.0563

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0239 Mean (Log Scale) -3.954

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.933

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.44%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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A-D Test Statistic 1.067 Nonparametric Statistics

nu star 35.93

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.123 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 6.639

99% Percentile (z) 23.24 99% Percentile (z) 36.35

90% Percentile (z) 7.069 90% Percentile (z) 4.745

95% Percentile (z) 12.69 95% Percentile (z) 9.632

95% Bootstrap (%) UTL with 90% Coverage 12

95% UPL (t) 13.27 95% UPL (t) 10.36

95% UTL with 90% Coverage 11.88 95% UTL with 90% Coverage 8.699

95% BCA UTL with 90% Coverage 9.9

Mean -12.76 Mean in Original Scale 2.116

SD 15.47 SD in Original Scale 4.851

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 10.29 95% Percentile (z) 5.795

99% Percentile (z) 13.46 99% Percentile (z) 10.14

95% UPL (t) 10.46 95% UPL (t) 5.976

90% Percentile (z) 8.594 90% Percentile (z) 4.301

SD 4.658 SD (Log Scale) 0.821

95% UTL 90% Coverage 10.04 95% UTL 90% Coverage 5.552

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.625 Mean (Log Scale) 0.407

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.733 Shapiro Wilk Test Statistic 0.86

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.38%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 54

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 10

Maximum Non-Detect 3 Maximum Non-Detect 1.099

SD of Detected 7.613 SD of Detected 0.912

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Detected 24 Maximum Detected 3.178

Mean of Detected 7.453 Mean of Detected 1.588

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Number of Distinct Detected Data 11 Number of Non-Detect Data 48

Tolerance Factor 1.593 Percent Non-Detects 75.00%

BENZO(A)ANTHRACENE

General Statistics

Number of Valid Data 64 Number of Detected Data 16
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5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.876 Shapiro Wilk Test Statistic 0.955

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning: There are only 9 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 56

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 8

Maximum Non-Detect 5 Maximum Non-Detect 1.609

SD of Detected 9.628 SD of Detected 0.7

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Detected 30 Maximum Detected 3.401

Mean of Detected 14.22 Mean of Detected 2.444

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Number of Distinct Detected Data 9 Number of Non-Detect Data 55

Tolerance Factor 1.593 Percent Non-Detects 85.94%

BENZO(A)PYRENE

General Statistics

Number of Valid Data 64 Number of Detected Data 9

99% Percentile 31.94

Note: DL/2 is not a recommended method.

90% Percentile 4.6 95% HW Approx. Gamma UTL with 90% Coverage 4.826

95% Percentile 10.86

95% Percentile of Chisquare (2k) 0.998 95% Hawkins Wixley (HW) Approx. Gamma UPL 5.668

95% WH Approx. Gamma UTL with 90% Coverage 5.453

Theta star 21.76 Gamma ROS Limits with Extrapolated Data

Nu star 10.96 95% Wilson Hilferty (WH) Approx. Gamma UPL 6.168

SD 4.937 99% Percentile (z) 13.55

k star 0.0856

Mean 1.863 90% Percentile (z) 8.973

Median 0.000001 95% Percentile (z) 10.56

Assuming Gamma Distribution 95% KM Chebyshev UPL 22.59

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 10.73

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 0.565

95% KM UTL with 90% Coverage 10.33

K-S Test Statistic 0.177 Mean 3.363

5% K-S Critical Value 0.22 SD 4.377

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method
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Tolerance Factor 1.593 Percent Non-Detects 85.94%

General Statistics

Number of Valid Data 64 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 55

Note: DL/2 is not a recommended method.

BENZO(B)FLUORANTHENE

95% Percentile 11.6

99% Percentile 36.17

95% WH Approx. Gamma UTL with 90% Coverage 4.536

90% Percentile 4.605 95% HW Approx. Gamma UTL with 90% Coverage 3.137

Nu star 9.792 95% Wilson Hilferty (WH) Approx. Gamma UPL 5.176

95% Percentile of Chisquare (2k) 0.887 95% Hawkins Wixley (HW) Approx. Gamma UPL 3.728

k star 0.0765

Theta star 26.14 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 13.53

SD 6.05 99% Percentile (z) 16.89

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 13.72

Mean 2 90% Percentile (z) 11.74

95% KM UTL with 90% Coverage 13.27

Assuming Gamma Distribution 95% KM Chebyshev UPL 27.05

5% K-S Critical Value 0.282 SD 4.921

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.652

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

K-S Test Statistic 0.178 Mean 5.438

A-D Test Statistic 0.298 Nonparametric Statistics

Theta Star 8.105

nu star 31.59

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.755 Data appear Normal at 5% Significance Level

95% Percentile (z) 15.42 95% Percentile (z) 11.54

99% Percentile (z) 29.74 99% Percentile (z) 39.57

95% UPL (t) 16.2 95% UPL (t) 12.35

90% Percentile (z) 7.777 90% Percentile (z) 5.983

95% BCA UTL with 90% Coverage 12.8

95% Bootstrap (%) UTL with 90% Coverage 14

SD 21.02 SD in Original Scale 5.887

95% UTL with 90% Coverage 14.32 95% UTL with 90% Coverage 10.5

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -19.17 Mean in Original Scale 2.68

99% Percentile (z) 16.47 99% Percentile (z) 12.17

90% Percentile (z) 10.71 90% Percentile (z) 5.915

95% Percentile (z) 12.71 95% Percentile (z) 7.601

95% UTL 90% Coverage 12.43 95% UTL 90% Coverage 7.332

95% UPL (t) 12.92 95% UPL (t) 7.801

Mean 3.641 Mean (Log Scale) 0.892

SD 5.517 SD (Log Scale) 0.691

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

A-D Test Statistic 0.333 Nonparametric Statistics

Theta Star 21.85

nu star 18.15

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.008 Data appear Normal at 5% Significance Level

95% Percentile (z) 24.37 95% Percentile (z) 14.66

99% Percentile (z) 52.49 99% Percentile (z) 81.61

95% UPL (t) 25.92 95% UPL (t) 16.11

90% Percentile (z) 9.38 90% Percentile (z) 5.868

95% BCA UTL with 90% Coverage 17

95% Bootstrap (%) UTL with 90% Coverage 17

SD 41.26 SD in Original Scale 10.22

95% UTL with 90% Coverage 22.21 95% UTL with 90% Coverage 12.85

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -43.5 Mean in Original Scale 3.493

99% Percentile (z) 27.46 99% Percentile (z) 16.42

90% Percentile (z) 17.04 90% Percentile (z) 6.176

95% Percentile (z) 20.66 95% Percentile (z) 8.677

95% UTL 90% Coverage 20.14 95% UTL 90% Coverage 8.263

95% UPL (t) 21.03 95% UPL (t) 8.987

Mean 4.258 Mean (Log Scale) 0.621

SD 9.972 SD (Log Scale) 0.936

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.838 Shapiro Wilk Test Statistic 0.932

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning: There are only 9 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 56

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 8

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Mean of Detected 22.03 Mean of Detected 2.695

SD of Detected 19.22 SD of Detected 1.005

Minimum Detected 3.25 Minimum Detected 1.179

Maximum Detected 53 Maximum Detected 3.97

Raw Statistics Log-transformed Statistics
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95% Percentile (z) 8.941 95% Percentile (z) 5.651

95% UPL (t) 9.089 95% UPL (t) 5.824

90% Percentile (z) 7.512 90% Percentile (z) 4.223

SD 3.932 SD (Log Scale) 0.802

95% UTL 90% Coverage 8.735 95% UTL 90% Coverage 5.419

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.473 Mean (Log Scale) 0.413

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.787 Shapiro Wilk Test Statistic 0.962

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.81%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 53

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 11

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 3 Maximum Non-Detect 1.099

Mean of Detected 8.019 Mean of Detected 1.844

SD of Detected 6.265 SD of Detected 0.719

Minimum Detected 2 Minimum Detected 0.693

Maximum Detected 26 Maximum Detected 3.258

Tolerance Factor 1.593 Percent Non-Detects 79.69%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 64 Number of Detected Data 13

Number of Distinct Detected Data 10 Number of Non-Detect Data 51

Note: DL/2 is not a recommended method.

BENZO(G,H,I)PERYLENE

95% Percentile 17.93

99% Percentile 56.69

95% WH Approx. Gamma UTL with 90% Coverage 6.646

90% Percentile 7.009 95% HW Approx. Gamma UTL with 90% Coverage 4.46

Nu star 9.548 95% Wilson Hilferty (WH) Approx. Gamma UPL 7.59

95% Percentile of Chisquare (2k) 0.864 95% Hawkins Wixley (HW) Approx. Gamma UPL 5.305

k star 0.0746

Theta star 41.53 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 21.39

SD 10.32 99% Percentile (z) 27.81

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 21.74

Mean 3.098 90% Percentile (z) 17.97

95% KM UTL with 90% Coverage 20.9

Assuming Gamma Distribution 95% KM Chebyshev UPL 47.28

5% K-S Critical Value 0.285 SD 9.422

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.249

K-S Test Statistic 0.168 Mean 5.891
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Maximum Non-Detect 5 Maximum Non-Detect 1.609

SD of Detected 3.599 SD of Detected 0.415

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Detected 14 Maximum Detected 2.639

Mean of Detected 10.57 Mean of Detected 2.293

Raw Statistics Log-transformed Statistics

Minimum Detected 5 Minimum Detected 1.609

Number of Distinct Detected Data 6 Number of Non-Detect Data 57

Tolerance Factor 1.593 Percent Non-Detects 89.06%

BENZO(K)FLUORANTHENE

General Statistics

Number of Valid Data 64 Number of Detected Data 7

99% Percentile 28.45

Note: DL/2 is not a recommended method.

90% Percentile 3.932 95% HW Approx. Gamma UTL with 90% Coverage 3.746

95% Percentile 9.483

95% Percentile of Chisquare (2k) 0.959 95% Hawkins Wixley (HW) Approx. Gamma UPL 4.419

95% WH Approx. Gamma UTL with 90% Coverage 4.533

Theta star 19.78 Gamma ROS Limits with Extrapolated Data

Nu star 10.54 95% Wilson Hilferty (WH) Approx. Gamma UPL 5.143

SD 4.249 99% Percentile (z) 11.68

k star 0.0824

Mean 1.629 90% Percentile (z) 7.883

Median 0.000001 95% Percentile (z) 9.205

Assuming Gamma Distribution 95% KM Chebyshev UPL 19.2

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 9.341

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.473

95% KM UTL with 90% Coverage 9.014

K-S Test Statistic 0.133 Mean 3.223

5% K-S Critical Value 0.239 SD 3.636

A-D Test Statistic 0.308 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

nu star 46.49

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.788 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.484

99% Percentile (z) 19.32 99% Percentile (z) 27.59

90% Percentile (z) 6.884 90% Percentile (z) 5.025

95% Percentile (z) 11.21 95% Percentile (z) 9.085

95% Bootstrap (%) UTL with 90% Coverage 9.4

95% UPL (t) 11.66 95% UPL (t) 9.659

95% UTL with 90% Coverage 10.59 95% UTL with 90% Coverage 8.343

95% BCA UTL with 90% Coverage 9.4

Mean -8.372 Mean in Original Scale 2.113

SD 11.9 SD in Original Scale 4.096

Maximum Likelihood Estimate(MLE) Method Log ROS Method

99% Percentile (z) 11.62 99% Percentile (z) 9.761
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Median 0.000001 95% Percentile (z) 8.996

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 9.073

Mean 1.177 90% Percentile (z) 8.248

95% KM UTL with 90% Coverage 8.888

Assuming Gamma Distribution 95% KM Chebyshev UPL 14.65

5% K-S Critical Value 0.312 SD 2.059

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 0.278

5% A-D Critical Value 0.709 Kaplan-Meier (KM) Method

K-S Test Statistic 0.306 Mean 5.609

A-D Test Statistic 0.79 Nonparametric Statistics

Theta Star 2.302

nu star 64.29

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.592 Data appear Normal at 5% Significance Level

95% Percentile (z) 9.565 95% Percentile (z) 8.803

99% Percentile (z) 16.87 99% Percentile (z) 17.12

95% UPL (t) 9.967 95% UPL (t) 9.132

90% Percentile (z) 5.669 90% Percentile (z) 6.175

95% BCA UTL with 90% Coverage 11.7

95% Bootstrap (%) UTL with 90% Coverage 12

SD 10.72 SD in Original Scale 3.215

95% UTL with 90% Coverage 9.004 95% UTL with 90% Coverage 8.365

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -8.072 Mean in Original Scale 2.841

99% Percentile (z) 9.706 99% Percentile (z) 8.144

90% Percentile (z) 6.592 90% Percentile (z) 4.492

95% Percentile (z) 7.675 95% Percentile (z) 5.525

95% UTL 90% Coverage 7.519 95% UTL 90% Coverage 5.363

95% UPL (t) 7.787 95% UPL (t) 5.644

Mean 2.773 Mean (Log Scale) 0.773

SD 2.98 SD (Log Scale) 0.569

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.826 Shapiro Wilk Test Statistic 0.783

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 89.06%

Warning: There are only 7 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 57

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 7
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95% Bootstrap (%) UTL with 90% Coverage 0.06

95% UTL with 90% Coverage 0.0575 95% UTL with 90% Coverage 0.0569

95% BCA UTL with 90% Coverage 0.047

Mean 0.0344 Mean in Original Scale 0.0363

SD 0.0145 SD in Original Scale 0.0117

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 0.0597 95% Percentile (z) 0.0936

99% Percentile (z) 0.0707 99% Percentile (z) 0.155

95% UPL (t) 0.0603 95% UPL (t) 0.0962

90% Percentile (z) 0.0539 90% Percentile (z) 0.0714

SD 0.016 SD (Log Scale) 0.745

95% UTL 90% Coverage 0.0589 95% UTL 90% Coverage 0.09

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0334 Mean (Log Scale) -3.595

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.239 Lilliefors Test Statistic 0.259

5% Lilliefors Critical Value 0.123 5% Lilliefors Critical Value 0.123

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 18.75%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 52

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Mean of Detected 0.0395 Mean of Detected -3.263

SD of Detected 0.0106 SD of Detected 0.249

Minimum Detected 0.03 Minimum Detected -3.507

Maximum Detected 0.07 Maximum Detected -2.659

Tolerance Factor 1.593 Percent Non-Detects 18.75%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 64 Number of Detected Data 52

Number of Distinct Detected Data 6 Number of Non-Detect Data 12

Note: DL/2 is not a recommended method.

CADMIUM

95% Percentile 6.832

99% Percentile 21.14

95% WH Approx. Gamma UTL with 90% Coverage 2.532

90% Percentile 2.736 95% HW Approx. Gamma UTL with 90% Coverage 1.663

Nu star 9.936 95% Wilson Hilferty (WH) Approx. Gamma UPL 2.893

95% Percentile of Chisquare (2k) 0.901 95% Hawkins Wixley (HW) Approx. Gamma UPL 1.98

k star 0.0776

Theta star 15.16 Gamma ROS Limits with Extrapolated Data

SD 3.503 99% Percentile (z) 10.4
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5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.698 Shapiro Wilk Test Statistic 0.885

Maximum Non-Detect 2 Maximum Non-Detect 0.693

SD of Detected 11.5 SD of Detected 1.032

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Detected 39 Maximum Detected 3.664

Mean of Detected 9.526 Mean of Detected 1.697

Raw Statistics Log-transformed Statistics

Minimum Detected 1.5 Minimum Detected 0.405

Number of Distinct Detected Data 12 Number of Non-Detect Data 45

Tolerance Factor 1.593 Percent Non-Detects 70.31%

CHRYSENE

General Statistics

Number of Valid Data 64 Number of Detected Data 19

99% Percentile 0.155

Note: DL/2 is not a recommended method.

90% Percentile 0.0775 95% HW Approx. Gamma UTL with 90% Coverage 0.101

95% Percentile 0.101

95% Percentile of Chisquare (2k) 5.978 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.107

95% WH Approx. Gamma UTL with 90% Coverage 0.0844

Theta star 0.0338 Gamma ROS Limits with Extrapolated Data

Nu star 127.5 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.0889

SD 0.0158 99% Percentile (z) 0.0614

k star 0.996

Mean 0.0336 90% Percentile (z) 0.0507

Median 0.03 95% Percentile (z) 0.0544

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.0823

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.0548

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00128

95% KM UTL with 90% Coverage 0.0539

K-S Test Statistic 0.256 Mean 0.0377

5% K-S Critical Value 0.123 SD 0.0102

A-D Test Statistic 3.519 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

nu star 1558

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 14.98 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00264

99% Percentile (z) 0.0681 99% Percentile (z) 0.0715

90% Percentile (z) 0.053 90% Percentile (z) 0.0516

95% Percentile (z) 0.0582 95% Percentile (z) 0.0578

95% UPL (t) 0.0588 95% UPL (t) 0.0585
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Tolerance Factor 1.593 Percent Non-Detects 3.13%

General Statistics

Number of Valid Data 64 Number of Detected Data 62

Number of Distinct Detected Data 53 Number of Non-Detect Data 2

Note: DL/2 is not a recommended method.

COPPER

95% Percentile 17.05

99% Percentile 47.98

95% WH Approx. Gamma UTL with 90% Coverage 9.556

90% Percentile 7.59 95% HW Approx. Gamma UTL with 90% Coverage 9.6

Nu star 12.04 95% Wilson Hilferty (WH) Approx. Gamma UPL 10.74

95% Percentile of Chisquare (2k) 1.095 95% Hawkins Wixley (HW) Approx. Gamma UPL 11.17

k star 0.0941

Theta star 31.15 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 15.59

SD 7.525 99% Percentile (z) 20.43

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 15.85

Mean 2.93 90% Percentile (z) 13

95% KM UTL with 90% Coverage 15.21

Assuming Gamma Distribution 95% KM Chebyshev UPL 35.14

5% K-S Critical Value 0.204 SD 7.115

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.914

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

K-S Test Statistic 0.263 Mean 3.883

A-D Test Statistic 1.325 Nonparametric Statistics

Theta Star 10.54

nu star 34.34

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.904 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 18.69 95% Percentile (z) 12.76

99% Percentile (z) 30.04 99% Percentile (z) 39

95% UPL (t) 19.32 95% UPL (t) 13.57

90% Percentile (z) 12.64 90% Percentile (z) 7.031

95% BCA UTL with 90% Coverage 17

95% Bootstrap (%) UTL with 90% Coverage 17

SD 16.65 SD in Original Scale 7.396

95% UTL with 90% Coverage 17.82 95% UTL with 90% Coverage 11.71

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -8.697 Mean in Original Scale 3.286

99% Percentile (z) 20.5 99% Percentile (z) 15.31

90% Percentile (z) 12.88 90% Percentile (z) 5.636

95% Percentile (z) 15.53 95% Percentile (z) 7.978

95% UTL 90% Coverage 15.15 95% UTL 90% Coverage 7.589

95% UPL (t) 15.8 95% UPL (t) 8.269

Mean 3.531 Mean (Log Scale) 0.504

SD 7.293 SD (Log Scale) 0.956

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Mean 13.7 90% Percentile (z) 27.62

Assuming Gamma Distribution 95% KM Chebyshev UPL 61.14

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 31.93

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.358

95% KM UTL with 90% Coverage 30.97

K-S Test Statistic 0.246 Mean 13.81

5% K-S Critical Value 0.115 SD 10.77

A-D Test Statistic 3.588 Nonparametric Statistics

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

nu star 213.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.723 Data do not follow a Discernable Distribution (0.05)

Theta Star 8.207

99% Percentile (z) 39.31 99% Percentile (z) 70.02

90% Percentile (z) 27.77 90% Percentile (z) 29.03

95% Percentile (z) 31.78 95% Percentile (z) 39.43

95% Bootstrap (%) UTL with 90% Coverage 35.3

95% UPL (t) 32.2 95% UPL (t) 40.69

95% UTL with 90% Coverage 31.21 95% UTL with 90% Coverage 37.73

95% BCA UTL with 90% Coverage 35.09

Mean 13.62 Mean in Original Scale 13.75

SD 11.05 SD in Original Scale 10.92

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 31.72 95% Percentile (z) 41.01

99% Percentile (z) 39.18 99% Percentile (z) 74.41

95% UPL (t) 32.13 95% UPL (t) 42.38

90% Percentile (z) 27.75 90% Percentile (z) 29.85

SD 10.93 SD (Log Scale) 0.874

95% UTL 90% Coverage 31.15 95% UTL 90% Coverage 39.18

DL/2 Substitution Method DL/2 Substitution Method

Mean 13.74 Mean (Log Scale) 2.276

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.266 Lilliefors Test Statistic 0.223

5% Lilliefors Critical Value 0.113 5% Lilliefors Critical Value 0.113

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 3.13%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 62

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 1.5 Minimum Non-Detect 0.405

Maximum Non-Detect 3.2 Maximum Non-Detect 1.163

Mean of Detected 14.14 Mean of Detected 2.346

SD of Detected 10.87 SD of Detected 0.789

Minimum Detected 3.4 Minimum Detected 1.224

Maximum Detected 38.5 Maximum Detected 3.651

Raw Statistics Log-transformed Statistics
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90% Percentile (z) 4.659 90% Percentile (z) 2.477

95% Percentile (z) 5.521 95% Percentile (z) 3.053

95% UTL 90% Coverage 5.397 95% UTL 90% Coverage 2.962

95% UPL (t) 5.61 95% UPL (t) 3.12

Mean 1.617 Mean (Log Scale) 0.169

SD 2.373 SD (Log Scale) 0.576

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.787 Shapiro Wilk Test Statistic 0.811

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.19%

Warning: There are only 4 Distinct Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 59

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 5

Maximum Non-Detect 3 Maximum Non-Detect 1.099

SD of Detected 4.324 SD of Detected 0.484

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Detected 14 Maximum Detected 2.639

Mean of Detected 8.8 Mean of Detected 2.079

Raw Statistics Log-transformed Statistics

Minimum Detected 5 Minimum Detected 1.609

Number of Distinct Detected Data 4 Number of Non-Detect Data 59

Tolerance Factor 1.593 Percent Non-Detects 92.19%

DIBENZO(A,H)ANTHRACENE

General Statistics

Number of Valid Data 64 Number of Detected Data 5

99% Percentile 73.51

Note: DL/2 is not a recommended method.

90% Percentile 33.91 95% HW Approx. Gamma UTL with 90% Coverage 41.77

95% Percentile 45.64

95% Percentile of Chisquare (2k) 4.951 95% Hawkins Wixley (HW) Approx. Gamma UPL 44.68

95% WH Approx. Gamma UTL with 90% Coverage 37.04

Theta star 18.44 Gamma ROS Limits with Extrapolated Data

Nu star 95.12 95% Wilson Hilferty (WH) Approx. Gamma UPL 39.22

SD 10.98 99% Percentile (z) 38.87

k star 0.743

Median 6.65 95% Percentile (z) 31.53
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable ENDOSULFAN II was not processed!

General Statistics

Number of Valid Data 32 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 32

Note: DL/2 is not a recommended method.

ENDOSULFAN II

95% Percentile 3.988

99% Percentile 12.43

95% WH Approx. Gamma UTL with 90% Coverage 1.137

90% Percentile 1.585 95% HW Approx. Gamma UTL with 90% Coverage 0.603

Nu star 9.807 95% Wilson Hilferty (WH) Approx. Gamma UPL 1.306

95% Percentile of Chisquare (2k) 0.889 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.722

k star 0.0766

Theta star 8.973 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 7.741

SD 2.618 99% Percentile (z) 8.754

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 7.797

Mean 0.688 90% Percentile (z) 7.201

95% KM UTL with 90% Coverage 7.664

Assuming Gamma Distribution 95% KM Chebyshev UPL 11.83

5% K-S Critical Value 0.358 SD 1.486

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.208

5% A-D Critical Value 0.681 Kaplan-Meier (KM) Method

K-S Test Statistic 0.355 Mean 5.297

A-D Test Statistic 0.651 Nonparametric Statistics

Theta Star 3.834

nu star 22.95

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.295 Data appear Normal at 5% Significance Level

95% Percentile (z) 5.842 95% Percentile (z) 5.492

99% Percentile (z) 14.14 99% Percentile (z) 15.58

95% UPL (t) 6.299 95% UPL (t) 5.817

90% Percentile (z) 1.418 90% Percentile (z) 3.15

95% BCA UTL with 90% Coverage 5.7

95% Bootstrap (%) UTL with 90% Coverage 5.7

SD 12.18 SD in Original Scale 2.571

95% UTL with 90% Coverage 5.205 95% UTL with 90% Coverage 5.07

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -14.19 Mean in Original Scale 1.338

99% Percentile (z) 7.138 99% Percentile (z) 4.52
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95% KM UTL with 90% Coverage 25.82

Assuming Gamma Distribution 95% KM Chebyshev UPL 60.21

5% K-S Critical Value 0.177 SD 12.28

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.566

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

K-S Test Statistic 0.291 Mean 6.266

A-D Test Statistic 2.244 Nonparametric Statistics

Theta Star 15.17

nu star 42.83

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.824 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 30.53 95% Percentile (z) 24.43

99% Percentile (z) 45.84 99% Percentile (z) 92.21

95% UPL (t) 31.38 95% UPL (t) 26.29

90% Percentile (z) 22.38 90% Percentile (z) 12.04

95% BCA UTL with 90% Coverage 25

95% Bootstrap (%) UTL with 90% Coverage 28

SD 22.46 SD in Original Scale 12.72

95% UTL with 90% Coverage 29.36 95% UTL with 90% Coverage 22.07

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -6.402 Mean in Original Scale 5.357

99% Percentile (z) 34.97 99% Percentile (z) 30.51

90% Percentile (z) 21.81 90% Percentile (z) 9.259

95% Percentile (z) 26.39 95% Percentile (z) 14.02

95% UTL 90% Coverage 25.73 95% UTL 90% Coverage 13.21

95% UPL (t) 26.86 95% UPL (t) 14.63

Mean 5.672 Mean (Log Scale) 0.763

SD 12.59 SD (Log Scale) 1.141

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.61 Shapiro Wilk Test Statistic 0.868

Background Statistics

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Mean of Detected 12.5 Mean of Detected 1.878

SD of Detected 17.83 SD of Detected 1.051

Minimum Detected 2 Minimum Detected 0.693

Maximum Detected 65 Maximum Detected 4.174

Tolerance Factor 1.593 Percent Non-Detects 59.38%

Raw Statistics Log-transformed Statistics

Number of Valid Data 64 Number of Detected Data 26

Number of Distinct Detected Data 13 Number of Non-Detect Data 38

FLUORANTHENE

General Statistics
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SD of Detected 13.72 SD of Detected 1.083

Maximum Detected 42 Maximum Detected 3.738

Mean of Detected 12.41 Mean of Detected 1.965

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Number of Distinct Detected Data 11 Number of Non-Detect Data 48

Tolerance Factor 1.593 Percent Non-Detects 75.00%

INDENO(1,2,3-CD)PYRENE

General Statistics

Number of Valid Data 64 Number of Detected Data 16

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable GAMMA-BHC (LINDANE) was not processed!

Number of Valid Data 32 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 31

GAMMA-BHC (LINDANE)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable FLUORENE was not processed!

General Statistics

Number of Valid Data 64 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 64

Note: DL/2 is not a recommended method.

FLUORENE

95% Percentile 29.52

99% Percentile 81.97

95% WH Approx. Gamma UTL with 90% Coverage 17.24

90% Percentile 13.33 95% HW Approx. Gamma UTL with 90% Coverage 18.18

Nu star 12.4 95% Wilson Hilferty (WH) Approx. Gamma UPL 19.31

95% Percentile of Chisquare (2k) 1.126 95% Hawkins Wixley (HW) Approx. Gamma UPL 21.07

k star 0.0968

Theta star 52.44 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 26.47

SD 12.83 99% Percentile (z) 34.84

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 26.93

Mean 5.078 90% Percentile (z) 22
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95% Percentile of Chisquare (2k) 0.967 95% Hawkins Wixley (HW) Approx. Gamma UPL 8.918

Theta star 37.33 Gamma ROS Limits with Extrapolated Data

Nu star 10.63 95% Wilson Hilferty (WH) Approx. Gamma UPL 9.913

SD 8.608 99% Percentile (z) 23.27

k star 0.0831

Mean 3.102 90% Percentile (z) 14.89

Median 0.000001 95% Percentile (z) 17.8

Assuming Gamma Distribution 95% KM Chebyshev UPL 39.85

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 18.1

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 1.036

95% KM UTL with 90% Coverage 17.38

K-S Test Statistic 0.201 Mean 4.602

5% K-S Critical Value 0.221 SD 8.024

A-D Test Statistic 0.851 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

nu star 28.34

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.886 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 14.01

99% Percentile (z) 39.22 99% Percentile (z) 77.03

90% Percentile (z) 12.63 90% Percentile (z) 6.832

95% Percentile (z) 21.88 95% Percentile (z) 15.86

95% Bootstrap (%) UTL with 90% Coverage 21.2

95% UPL (t) 22.83 95% UPL (t) 17.31

95% UTL with 90% Coverage 20.55 95% UTL with 90% Coverage 14.05

95% BCA UTL with 90% Coverage 21.2

Mean -19.99 Mean in Original Scale 3.345

SD 25.45 SD in Original Scale 8.527

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 17.58 95% Percentile (z) 8.634

99% Percentile (z) 23.26 99% Percentile (z) 17.09

95% UPL (t) 17.89 95% UPL (t) 8.965

90% Percentile (z) 14.55 90% Percentile (z) 5.999

SD 8.335 SD (Log Scale) 1.002

95% UTL 90% Coverage 17.14 95% UTL 90% Coverage 8.193

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.871 Mean (Log Scale) 0.507

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.747 Shapiro Wilk Test Statistic 0.899

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.25%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 52

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 12

Maximum Non-Detect 3 Maximum Non-Detect 1.099

Minimum Non-Detect 2 Minimum Non-Detect 0.693
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Theta Star 0.0152

nu star 127.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.368 Data follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 0.0631 95% Percentile (z) 0.0684

99% Percentile (z) 0.0883 99% Percentile (z) 0.153

95% UPL (t) 0.0645 95% UPL (t) 0.0715

90% Percentile (z) 0.0496 90% Percentile (z) 0.0444

95% BCA UTL with 90% Coverage 0.05

95% Bootstrap (%) UTL with 90% Coverage 0.06

SD 0.037 SD in Original Scale 0.0211

95% UTL with 90% Coverage 0.0611 95% UTL with 90% Coverage 0.0642

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0022 Mean in Original Scale 0.0184

99% Percentile (z) 0.0673 99% Percentile (z) 0.104

90% Percentile (z) 0.0452 90% Percentile (z) 0.0373

95% Percentile (z) 0.0529 95% Percentile (z) 0.0533

95% UTL 90% Coverage 0.0518 95% UTL 90% Coverage 0.0506

95% UPL (t) 0.0537 95% UPL (t) 0.0553

Mean 0.0181 Mean (Log Scale) -4.549

SD 0.0211 SD (Log Scale) 0.983

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.908 Shapiro Wilk Test Statistic 0.931

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0224 SD of Detected 0.671

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.09 Maximum Detected -2.408

Mean of Detected 0.0361 Mean of Detected -3.523

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Number of Distinct Detected Data 12 Number of Non-Detect Data 37

Tolerance Factor 1.593 Percent Non-Detects 57.81%

MERCURY

General Statistics

Number of Valid Data 64 Number of Detected Data 27

99% Percentile 53.95

Note: DL/2 is not a recommended method.

90% Percentile 7.525 95% HW Approx. Gamma UTL with 90% Coverage 7.588

95% Percentile 18.06

95% WH Approx. Gamma UTL with 90% Coverage 8.758
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 50

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 3 Maximum Non-Detect 1.099

Mean of Detected 9.194 Mean of Detected 1.72

SD of Detected 10.46 SD of Detected 0.974

Minimum Detected 2 Minimum Detected 0.693

Maximum Detected 34 Maximum Detected 3.526

Tolerance Factor 1.593 Percent Non-Detects 71.88%

Raw Statistics Log-transformed Statistics

Number of Valid Data 64 Number of Detected Data 18

Number of Distinct Detected Data 11 Number of Non-Detect Data 46

PHENANTHRENE

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable NAPHTHALENE was not processed!

General Statistics

Number of Valid Data 64 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 64

Note: DL/2 is not a recommended method.

NAPHTHALENE

95% Percentile 0.0839

99% Percentile 0.196

95% WH Approx. Gamma UTL with 90% Coverage 0.0604

90% Percentile 0.0452 95% HW Approx. Gamma UTL with 90% Coverage 0.0685

Nu star 19.13 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.0672

95% Percentile of Chisquare (2k) 1.647 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.0785

k star 0.149

Theta star 0.102 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 0.0527

SD 0.023 99% Percentile (z) 0.0658

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.0534

Mean 0.0152 90% Percentile (z) 0.0457

95% KM UTL with 90% Coverage 0.0517

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.106

5% K-S Critical Value 0.17 SD 0.0192

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 0.00245

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.189 Mean 0.021

A-D Test Statistic 0.59 Nonparametric Statistics
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99% Percentile 44.03

90% Percentile 6.435 95% HW Approx. Gamma UTL with 90% Coverage 7.223

95% Percentile 15.07

95% Percentile of Chisquare (2k) 1.012 95% Hawkins Wixley (HW) Approx. Gamma UPL 8.46

95% WH Approx. Gamma UTL with 90% Coverage 7.831

Theta star 29.77 Gamma ROS Limits with Extrapolated Data

Nu star 11.12 95% Wilson Hilferty (WH) Approx. Gamma UPL 8.84

SD 6.849 99% Percentile (z) 18.65

k star 0.0869

Mean 2.586 90% Percentile (z) 12.08

Median 0.000001 95% Percentile (z) 14.37

Assuming Gamma Distribution 95% KM Chebyshev UPL 31.65

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 14.6

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.809

95% KM UTL with 90% Coverage 14.04

K-S Test Statistic 0.25 Mean 4.024

5% K-S Critical Value 0.209 SD 6.289

A-D Test Statistic 1.348 Nonparametric Statistics

5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

nu star 35.55

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.988 Data do not follow a Discernable Distribution (0.05)

Theta Star 9.31

99% Percentile (z) 29.08 99% Percentile (z) 53.09

90% Percentile (z) 11.06 90% Percentile (z) 6.331

95% Percentile (z) 17.32 95% Percentile (z) 13.26

95% Bootstrap (%) UTL with 90% Coverage 15

95% UPL (t) 17.97 95% UPL (t) 14.31

95% UTL with 90% Coverage 16.42 95% UTL with 90% Coverage 11.92

95% BCA UTL with 90% Coverage 13.8

Mean -11.05 Mean in Original Scale 2.846

SD 17.25 SD in Original Scale 6.758

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 14.14 95% Percentile (z) 7.502

99% Percentile (z) 18.62 99% Percentile (z) 14.11

95% UPL (t) 14.38 95% UPL (t) 7.768

90% Percentile (z) 11.75 90% Percentile (z) 5.357

SD 6.581 SD (Log Scale) 0.927

95% UTL 90% Coverage 13.79 95% UTL 90% Coverage 7.147

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.313 Mean (Log Scale) 0.49

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.704 Shapiro Wilk Test Statistic 0.863

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.13%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 14
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nu star 33.59

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.8 Data do not follow a Discernable Distribution (0.05)

Theta Star 18.8

99% Percentile (z) 51.02 99% Percentile (z) 101.6

90% Percentile (z) 22.38 90% Percentile (z) 10.86

95% Percentile (z) 32.34 95% Percentile (z) 23.63

95% Bootstrap (%) UTL with 90% Coverage 26

95% UPL (t) 33.36 95% UPL (t) 25.6

95% UTL with 90% Coverage 30.9 95% UTL with 90% Coverage 21.13

95% BCA UTL with 90% Coverage 26

Mean -12.75 Mean in Original Scale 5.226

SD 27.41 SD in Original Scale 13.22

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 27.17 95% Percentile (z) 13.39

99% Percentile (z) 36.05 99% Percentile (z) 28.3

95% UPL (t) 27.66 95% UPL (t) 13.96

90% Percentile (z) 22.44 90% Percentile (z) 8.988

SD 13.03 SD (Log Scale) 1.098

95% UTL 90% Coverage 26.49 95% UTL 90% Coverage 12.65

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.746 Mean (Log Scale) 0.789

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.648 Shapiro Wilk Test Statistic 0.859

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.75%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 44

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 20

Maximum Non-Detect 3 Maximum Non-Detect 1.099

SD of Detected 19.99 SD of Detected 1.093

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Detected 64 Maximum Detected 4.159

Mean of Detected 15.04 Mean of Detected 2.058

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Number of Distinct Detected Data 13 Number of Non-Detect Data 43

Tolerance Factor 1.593 Percent Non-Detects 67.19%

PYRENE

General Statistics

Number of Valid Data 64 Number of Detected Data 21

Note: DL/2 is not a recommended method.
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5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.899 Shapiro Wilk Test Statistic 0.936

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.88%

Warning: There are only 6 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 62

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Maximum Non-Detect 1 Maximum Non-Detect 0

SD of Detected 0.309 SD of Detected 0.371

Minimum Non-Detect 0.11 Minimum Non-Detect -2.207

Maximum Detected 1.3 Maximum Detected 0.262

Mean of Detected 0.792 Mean of Detected -0.292

Raw Statistics Log-transformed Statistics

Minimum Detected 0.493 Minimum Detected -0.708

Number of Distinct Detected Data 6 Number of Non-Detect Data 58

Tolerance Factor 1.593 Percent Non-Detects 90.63%

SELENIUM

General Statistics

Number of Valid Data 64 Number of Detected Data 6

99% Percentile 83.39

Note: DL/2 is not a recommended method.

90% Percentile 12.37 95% HW Approx. Gamma UTL with 90% Coverage 14.76

95% Percentile 28.75

95% Percentile of Chisquare (2k) 1.027 95% Hawkins Wixley (HW) Approx. Gamma UPL 17.23

95% WH Approx. Gamma UTL with 90% Coverage 15.33

Theta star 55.96 Gamma ROS Limits with Extrapolated Data

Nu star 11.29 95% Wilson Hilferty (WH) Approx. Gamma UPL 17.26

SD 13.32 99% Percentile (z) 35.91

k star 0.0882

Mean 4.934 90% Percentile (z) 22.6

Median 0.000001 95% Percentile (z) 27.23

Assuming Gamma Distribution 95% KM Chebyshev UPL 62.24

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 27.71

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.632

95% KM UTL with 90% Coverage 26.57

K-S Test Statistic 0.273 Mean 6.277

5% K-S Critical Value 0.196 SD 12.74

A-D Test Statistic 1.843 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method
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General Statistics

Number of Valid Data 64 Number of Detected Data 22

Number of Distinct Detected Data 17 Number of Non-Detect Data 42

Note: DL/2 is not a recommended method.

SILVER

95% Percentile 0.433

99% Percentile 1.243

95% WH Approx. Gamma UTL with 90% Coverage 0.141

90% Percentile 0.188 95% HW Approx. Gamma UTL with 90% Coverage 0.0848

Nu star 11.51 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.161

95% Percentile of Chisquare (2k) 1.048 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.101

k star 0.09

Theta star 0.826 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 0.723

SD 0.248 99% Percentile (z) 0.807

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.728

Mean 0.0743 90% Percentile (z) 0.679

95% KM UTL with 90% Coverage 0.717

Assuming Gamma Distribution 95% KM Chebyshev UPL 1.061

5% K-S Critical Value 0.333 SD 0.123

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0169

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

K-S Test Statistic 0.26 Mean 0.521

A-D Test Statistic 0.328 Nonparametric Statistics

Theta Star 0.179

nu star 52.95

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.413 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.393

99% Percentile (z) 0.602

95% UPL (t) 0.402

90% Percentile (z) 0.313

SD in Log Scale 0.626

95% UTL 90% Coverage 0.38

SD in Original Scale 0.218

Mean in Log Scale -1.964

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.186

99% Percentile (z) 0.75 99% Percentile (z) 0.907

90% Percentile (z) 0.521 90% Percentile (z) 0.445

95% Percentile (z) 0.601 95% Percentile (z) 0.57

95% UTL 90% Coverage 0.589 95% UTL 90% Coverage 0.55

95% UPL (t) 0.609 95% UPL (t) 0.584

Mean 0.24 Mean (Log Scale) -1.685

SD 0.219 SD (Log Scale) 0.682

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Assuming Gamma Distribution 95% KM Chebyshev UPL 1.127

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.521

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0286

95% KM UTL with 90% Coverage 0.501

K-S Test Statistic 0.25 Mean 0.145

5% K-S Critical Value 0.188 SD 0.223

A-D Test Statistic 1.199 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

nu star 64.17

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.458 Data appear Lognormal at 5% Significance Level

Theta Star 0.207

99% Percentile (z) 1.043 99% Percentile (z) 0.959

90% Percentile (z) 0.393 90% Percentile (z) 0.256

95% Percentile (z) 0.619 95% Percentile (z) 0.406

95% Bootstrap (%) UTL with 90% Coverage 0.44

95% UPL (t) 0.642 95% UPL (t) 0.425

95% UTL with 90% Coverage 0.586 95% UTL with 90% Coverage 0.38

95% BCA UTL with 90% Coverage 0.431

Mean -0.405 Mean in Original Scale 0.123

SD 0.622 SD in Original Scale 0.234

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 0.512 95% Percentile (z) 0.356

99% Percentile (z) 0.669 99% Percentile (z) 0.681

95% UPL (t) 0.521 95% UPL (t) 0.369

90% Percentile (z) 0.429 90% Percentile (z) 0.252

SD 0.23 SD (Log Scale) 0.953

95% UTL 90% Coverage 0.5 95% UTL 90% Coverage 0.339

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.134 Mean (Log Scale) -2.599

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.617 Shapiro Wilk Test Statistic 0.936

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.25%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 52

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 12

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.17 Maximum Non-Detect -1.772

Mean of Detected 0.302 Mean of Detected -1.529

SD of Detected 0.335 SD of Detected 0.755

Minimum Detected 0.06 Minimum Detected -2.813

Maximum Detected 1.6 Maximum Detected 0.47

Tolerance Factor 1.593 Percent Non-Detects 65.63%

Raw Statistics Log-transformed Statistics
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Mean in Log Scale 3.705

Mean in Original Scale 43.61

SD in Original Scale 30.74

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 134.1 95% Percentile (z) 134.7

99% Percentile (z) 163.6 99% Percentile (z) 198.5

95% UPL (t) 135.7 95% UPL (t) 137.6

90% Percentile (z) 118.4 90% Percentile (z) 109.5

SD 43.34 SD (Log Scale) 0.57

95% UTL 90% Coverage 131.8 95% UTL 90% Coverage 130.7

DL/2 Substitution Method DL/2 Substitution Method

Mean 62.82 Mean (Log Scale) 3.966

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.378 Shapiro Wilk Test Statistic 0.685

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 64

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Maximum Non-Detect 289 Maximum Non-Detect 5.666

SD of Detected 51.08 SD of Detected 0.47

Minimum Non-Detect 40.4 Minimum Non-Detect 3.699

Maximum Detected 281 Maximum Detected 5.638

Mean of Detected 51 Mean of Detected 3.761

Raw Statistics Log-transformed Statistics

Minimum Detected 26.3 Minimum Detected 3.27

Number of Distinct Detected Data 22 Number of Non-Detect Data 41

Tolerance Factor 1.593 Percent Non-Detects 64.06%

SODIUM

General Statistics

Number of Valid Data 64 Number of Detected Data 23

99% Percentile 1.538

Note: DL/2 is not a recommended method.

90% Percentile 0.29 95% HW Approx. Gamma UTL with 90% Coverage 0.374

95% Percentile 0.596

95% Percentile of Chisquare (2k) 1.317 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.433

95% WH Approx. Gamma UTL with 90% Coverage 0.362

Theta star 0.904 Gamma ROS Limits with Extrapolated Data

Nu star 14.7 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.406

SD 0.242 99% Percentile (z) 0.665

k star 0.115

Mean 0.104 90% Percentile (z) 0.431

Median 0.000001 95% Percentile (z) 0.513
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Tolerance Factor 1.593

TOTAL ORGANIC CARBON

General Statistics

Total Number of Observations 64 Number of Distinct Observations 51

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable THALLIUM was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 64

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

THALLIUM

General Statistics

Number of Valid Data 64 Number of Detected Data 0

99% Percentile 103.1

Note: DL/2 is not a recommended method.

90% Percentile 75.34 95% HW Approx. Gamma UTL with 90% Coverage 79.87

95% Percentile 84.36

95% Percentile of Chisquare (2k) 25.26 95% Hawkins Wixley (HW) Approx. Gamma UPL 82.03

95% WH Approx. Gamma UTL with 90% Coverage 81.32

Theta star 6.679 Gamma ROS Limits with Extrapolated Data

Nu star 973.1 95% Wilson Hilferty (WH) Approx. Gamma UPL 83.53

SD 30.37 99% Percentile (z) 116.6

k star 7.602

Mean 50.77 90% Percentile (z) 83.71

Median 51.28 95% Percentile (z) 95.16

Assuming Gamma Distribution 95% KM Chebyshev UPL 181.7

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 96.34

Data not Gamma Distributed at 5% Significance Level SE of Mean 4.285

95% KM UTL with 90% Coverage 93.51

K-S Test Statistic 0.312 Mean 43.33

5% K-S Critical Value 0.183 SD 31.51

A-D Test Statistic 3.142 Nonparametric Statistics

5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

nu star 124.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.704 Data do not follow a Discernable Distribution (0.05)

Theta Star 18.86

99% Percentile (z) 78.8

90% Percentile (z) 58.53

95% Percentile (z) 64.91

95% UTL 90% Coverage 63.95

95% UPL (t) 65.61

SD in Log Scale 0.285
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95% WH Approx. Gamma UTL with 90% Coverage 29214

95% HW Approx. Gamma UTL with 90% Coverage 31089

95% WH Approx. Gamma UPL 31376 Upper Threshold Limit Based upon IQR 36975

95% HW Approx. Gamma UPL 33732

99% Percentile 51862 95% UPL 28750

95% Chebyshev UPL 51744

90% Percentile 23212 95% Percentile Bootstrap UTL with 90% Coverage 28000

95% Percentile 31649 95% BCA Bootstrap UTL with 90% Coverage 28000

Assuming Gamma Distribution 95% UTL with 90% Coverage 28000

5% K-S Critical Value 0.116 99% Percentile 31480

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.798 90% Percentile 25800

K-S Test Statistic 0.166 95% Percentile 28000

A-D Test Statistic 1.821 Nonparametric Statistics

MLE of Standard Deviation 11181

nu star 85.79

Theta Star 13657

MLE of Mean 9154

Gamma Distribution Test Data Distribution Test

k star 0.67 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 25101 95% Percentile (z) 47840

99% Percentile (z) 31709 99% Percentile (z) 136356

95% UPL (t) 25465 95% UPL (t) 50682

90% Percentile (z) 21579 90% Percentile (z) 27372

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 24594 95% UTL with 90% Coverage 44147

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.216 Lilliefors Test Statistic 0.154

Coefficient of Variation 1.059

Skewness 0.928

Mean 9154 Mean 8.248

SD 9695 SD 1.537

Median 5800 Median 8.663

Third Quartile 15375 Third Quartile 9.64

Second Largest 30000 Second Largest 10.31

First Quartile 975 First Quartile 6.881

Minimum 295 Minimum 5.687

Maximum 34000 Maximum 10.43

Raw Statistics Log-Transformed Statistics
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54

55

A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 28950

5% K-S Critical Value 0.113 99% Percentile 31836

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.762 90% Percentile 27180

K-S Test Statistic 0.133 95% Percentile 28868

A-D Test Statistic 1.967 Nonparametric Statistics

MLE of Standard Deviation 9740

nu star 276.7

Theta Star 6624

MLE of Mean 14321

Gamma Distribution Test Data Distribution Test

k star 2.162 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 29332 95% Percentile (z) 37360

99% Percentile (z) 35552 99% Percentile (z) 61331

95% UPL (t) 29675 95% UPL (t) 38394

90% Percentile (z) 26017 90% Percentile (z) 28684

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 28855 95% UTL with 90% Coverage 35966

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.183 Lilliefors Test Statistic 0.147

Coefficient of Variation 0.637

Skewness 0.394

Mean 14321 Mean 9.332

SD 9126 SD 0.727

Median 11750 Median 9.368

Third Quartile 21625 Third Quartile 9.982

Second Largest 30800 Second Largest 10.34

First Quartile 5670 First Quartile 8.642

Minimum 3350 Minimum 8.117

Maximum 33600 Maximum 10.42

Tolerance Factor 1.593

Raw Statistics Log-Transformed Statistics

ALUMINUM

General Statistics

Total Number of Observations 64 Number of Distinct Observations 61

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File WorkSheet.wst
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57
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66
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69

70

71

72

73
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95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

A B C D E F G H I J K L

5% K-S Critical Value 0.114 99% Percentile 16.14

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.77 90% Percentile 10.67

K-S Test Statistic 0.193 95% Percentile 12.8

A-D Test Statistic 2.025 Nonparametric Statistics

MLE of Standard Deviation 4.179

nu star 176.7

Theta Star 3.557

MLE of Mean 4.909

Gamma Distribution Test Data Distribution Test

k star 1.38 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 11.82 95% Percentile (z) 15.02

99% Percentile (z) 14.68 99% Percentile (z) 28.01

95% UPL (t) 11.97 95% UPL (t) 15.54

90% Percentile (z) 10.29 90% Percentile (z) 10.77

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 11.6 95% UTL with 90% Coverage 14.31

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.217 Lilliefors Test Statistic 0.162

Skewness 1.091

Background Statistics

SD 4.199 SD 0.915

Coefficient of Variation 0.855

Third Quartile 7.575 Third Quartile 2.025

Mean 4.909 Mean 1.205

First Quartile 1.5 First Quartile 0.405

Median 3.3 Median 1.182

Maximum 17.9 Maximum 2.885

Second Largest 15.1 Second Largest 2.715

Raw Statistics Log-Transformed Statistics

Minimum 0.56 Minimum -0.58

Total Number of Observations 64 Number of Distinct Observations 46

Tolerance Factor 1.593

ARSENIC

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 32001

95% HW Approx. Gamma UTL with 90% Coverage 32743

95% WH Approx. Gamma UPL 33502 Upper Threshold Limit Based upon IQR 45558

95% HW Approx. Gamma UPL 34408

99% Percentile 45951 95% UPL 28988

95% Chebyshev UPL 54411

90% Percentile 27350 95% Percentile Bootstrap UTL with 90% Coverage 28785

95% Percentile 33149 95% BCA Bootstrap UTL with 90% Coverage 28785
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150

151

152
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156

157

158

159

160

161

162

163

164

165

A B C D E F G H I J K L

5% K-S Critical Value 0.114 99% Percentile 96.52

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.773 90% Percentile 85.56

K-S Test Statistic 0.242 95% Percentile 88.94

A-D Test Statistic 5.114 Nonparametric Statistics

MLE of Standard Deviation 33.59

nu star 163.1

Theta Star 29.75

MLE of Mean 37.91

Gamma Distribution Test Data Distribution Test

k star 1.274 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 90.08 95% Percentile (z) 120.5

99% Percentile (z) 111.7 99% Percentile (z) 231.8

95% UPL (t) 91.28 95% UPL (t) 124.9

90% Percentile (z) 78.56 90% Percentile (z) 85.04

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 88.43 95% UTL with 90% Coverage 114.6

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.285 Lilliefors Test Statistic 0.216

Skewness 0.521

Background Statistics

SD 31.72 SD 0.96

Coefficient of Variation 0.837

Third Quartile 66.28 Third Quartile 4.194

Mean 37.91 Mean 3.213

First Quartile 10.14 First Quartile 2.316

Median 15.6 Median 2.747

Maximum 102 Maximum 4.625

Second Largest 93.3 Second Largest 4.536

Raw Statistics Log-Transformed Statistics

Minimum 5.7 Minimum 1.74

Total Number of Observations 64 Number of Distinct Observations 56

Tolerance Factor 1.593

BARIUM

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 12.51

95% HW Approx. Gamma UTL with 90% Coverage 12.82

95% WH Approx. Gamma UPL 13.22 Upper Threshold Limit Based upon IQR 16.69

95% HW Approx. Gamma UPL 13.61

99% Percentile 19.31 95% UPL 14.21

95% Chebyshev UPL 23.35

90% Percentile 10.44 95% Percentile Bootstrap UTL with 90% Coverage 12.69

95% Percentile 13.15 95% BCA Bootstrap UTL with 90% Coverage 12.69

Assuming Gamma Distribution 95% UTL with 90% Coverage 12.9
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217

218

219

220

A B C D E F G H I J K L

5% K-S Critical Value 0.112 99% Percentile 1.574

5% A-D Critical Value 0.76 90% Percentile 1.24

K-S Test Statistic 0.159 95% Percentile 1.47

A-D Test Statistic 1.583 Nonparametric Statistics

MLE of Standard Deviation 0.4

nu star 322.6

Theta Star 0.252

MLE of Mean 0.634

Gamma Distribution Test Data Distribution Test

k star 2.52 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 1.298 95% Percentile (z) 1.502

99% Percentile (z) 1.573 99% Percentile (z) 2.333

95% UPL (t) 1.313 95% UPL (t) 1.538

90% Percentile (z) 1.152 90% Percentile (z) 1.187

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 1.277 95% UTL with 90% Coverage 1.452

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.181 Lilliefors Test Statistic 0.147

Skewness 0.837

Background Statistics

SD 0.404 SD 0.647

Coefficient of Variation 0.637

Third Quartile 0.878 Third Quartile -0.131

Mean 0.634 Mean -0.657

First Quartile 0.3 First Quartile -1.204

Median 0.505 Median -0.683

Maximum 1.7 Maximum 0.531

Second Largest 1.5 Second Largest 0.405

Raw Statistics Log-Transformed Statistics

Minimum 0.19 Minimum -1.661

Total Number of Observations 64 Number of Distinct Observations 40

Tolerance Factor 1.593

BERYLLIUM

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 99.46

95% HW Approx. Gamma UTL with 90% Coverage 102.2

95% WH Approx. Gamma UPL 105.2 Upper Threshold Limit Based upon IQR 150.5

95% HW Approx. Gamma UPL 108.7

99% Percentile 154.9 95% UPL 89.75

95% Chebyshev UPL 177.2

90% Percentile 82.23 95% Percentile Bootstrap UTL with 90% Coverage 89

95% Percentile 104.4 95% BCA Bootstrap UTL with 90% Coverage 88.88

Assuming Gamma Distribution 95% UTL with 90% Coverage 89
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273

274

275

A B C D E F G H I J K L

5% A-D Critical Value 0.767 90% Percentile 2691

K-S Test Statistic 0.177 95% Percentile 2914

A-D Test Statistic 2.433 Nonparametric Statistics

MLE of Standard Deviation 872.9

nu star 201.8

Theta Star 695.1

MLE of Mean 1096

Gamma Distribution Test Data Distribution Test

k star 1.577 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 2625 95% Percentile (z) 3050

99% Percentile (z) 3258 99% Percentile (z) 5353

95% UPL (t) 2660 95% UPL (t) 3146

90% Percentile (z) 2287 90% Percentile (z) 2260

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2576 95% UTL with 90% Coverage 2921

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.267 Lilliefors Test Statistic 0.12

Skewness 1.12

Background Statistics

SD 929.4 SD 0.825

Coefficient of Variation 0.848

Third Quartile 1338 Third Quartile 7.193

Mean 1096 Mean 6.665

First Quartile 428.8 First Quartile 6.06

Median 711 Median 6.566

Maximum 3260 Maximum 8.089

Second Largest 3040 Second Largest 8.02

Raw Statistics Log-Transformed Statistics

Minimum 156 Minimum 5.05

Total Number of Observations 64 Number of Distinct Observations 63

Tolerance Factor 1.593

CALCIUM

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 1.352

95% HW Approx. Gamma UTL with 90% Coverage 1.371

95% WH Approx. Gamma UPL 1.412 Upper Threshold Limit Based upon IQR 1.744

95% HW Approx. Gamma UPL 1.436

99% Percentile 1.907 95% UPL 1.5

95% Chebyshev UPL 2.408

90% Percentile 1.169 95% Percentile Bootstrap UTL with 90% Coverage 1.44

95% Percentile 1.401 95% BCA Bootstrap UTL with 90% Coverage 1.44

Assuming Gamma Distribution 95% UTL with 90% Coverage 1.5

Data not Gamma Distributed at 5% Significance Level
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328

329

330

A B C D E F G H I J K L

5% A-D Critical Value 0.769 90% Percentile 49.2

A-D Test Statistic 3.823 Nonparametric Statistics

MLE of Standard Deviation 18.74

nu star 186.8

Theta Star 15.51

MLE of Mean 22.65

Gamma Distribution Test Data Distribution Test

k star 1.46 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 52.12 95% Percentile (z) 67.93

99% Percentile (z) 64.34 99% Percentile (z) 124.5

95% UPL (t) 52.8 95% UPL (t) 70.23

90% Percentile (z) 45.61 90% Percentile (z) 49.18

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 51.19 95% UTL with 90% Coverage 64.84

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.263 Lilliefors Test Statistic 0.203

Skewness 0.558

Background Statistics

SD 17.92 SD 0.889

Coefficient of Variation 0.791

Third Quartile 39.64 Third Quartile 3.68

Mean 22.65 Mean 2.756

First Quartile 7.125 First Quartile 1.963

Median 11.95 Median 2.464

Maximum 57.5 Maximum 4.052

Second Largest 57.3 Second Largest 4.048

Raw Statistics Log-Transformed Statistics

Minimum 3.6 Minimum 1.281

Total Number of Observations 64 Number of Distinct Observations 55

Tolerance Factor 1.593

CHROMIUM

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 2671

95% HW Approx. Gamma UTL with 90% Coverage 2711

95% WH Approx. Gamma UPL 2814 Upper Threshold Limit Based upon IQR 2701

95% HW Approx. Gamma UPL 2867

99% Percentile 4050 95% UPL 2919

95% Chebyshev UPL 5179

90% Percentile 2256 95% Percentile Bootstrap UTL with 90% Coverage 2915

95% Percentile 2808 95% BCA Bootstrap UTL with 90% Coverage 2914

Assuming Gamma Distribution 95% UTL with 90% Coverage 2915

5% K-S Critical Value 0.113 99% Percentile 3121

Data not Gamma Distributed at 5% Significance Level
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384

385

A B C D E F G H I J K L

A-D Test Statistic 2.141 Nonparametric Statistics

MLE of Standard Deviation 6.679

nu star 187.6

Theta Star 5.517

MLE of Mean 8.085

Gamma Distribution Test Data Distribution Test

k star 1.465 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 18.94 95% Percentile (z) 24.71

99% Percentile (z) 23.44 99% Percentile (z) 45.61

95% UPL (t) 19.19 95% UPL (t) 25.56

90% Percentile (z) 16.55 90% Percentile (z) 17.82

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 18.6 95% UTL with 90% Coverage 23.58

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.274 Lilliefors Test Statistic 0.185

Skewness 0.949

Background Statistics

SD 6.602 SD 0.899

Coefficient of Variation 0.817

Third Quartile 12.73 Third Quartile 2.544

Mean 8.085 Mean 1.728

First Quartile 3.05 First Quartile 1.115

Median 4 Median 1.386

Maximum 27.1 Maximum 3.3

Second Largest 24.4 Second Largest 3.195

Raw Statistics Log-Transformed Statistics

Minimum 0.55 Minimum -0.598

Total Number of Observations 64 Number of Distinct Observations 47

Tolerance Factor 1.593

COBALT

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 56.93

95% HW Approx. Gamma UTL with 90% Coverage 58.36

95% WH Approx. Gamma UPL 60.07 Upper Threshold Limit Based upon IQR 88.41

95% HW Approx. Gamma UPL 61.89

99% Percentile 86.74 95% UPL 54.65

95% Chebyshev UPL 101.4

90% Percentile 47.51 95% Percentile Bootstrap UTL with 90% Coverage 53.6

95% Percentile 59.53 95% BCA Bootstrap UTL with 90% Coverage 53.15

Assuming Gamma Distribution 95% UTL with 90% Coverage 53.6

5% K-S Critical Value 0.113 99% Percentile 57.37

Data not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.232 95% Percentile 53.38



386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412
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430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L

MLE of Standard Deviation 13951

nu star 230.2

Theta Star 10403

MLE of Mean 18709

Gamma Distribution Test Data Distribution Test

k star 1.798 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 40916 95% Percentile (z) 51416

99% Percentile (z) 50117 99% Percentile (z) 88129

95% UPL (t) 41423 95% UPL (t) 52965

90% Percentile (z) 36011 90% Percentile (z) 38578

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 40210 95% UTL with 90% Coverage 49334

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.242 Lilliefors Test Statistic 0.201

Skewness 0.568

Background Statistics

SD 13501 SD 0.791

Coefficient of Variation 0.722

Third Quartile 31600 Third Quartile 10.36

Mean 18709 Mean 9.547

First Quartile 6953 First Quartile 8.847

Median 10550 Median 9.264

Maximum 46800 Maximum 10.75

Second Largest 44300 Second Largest 10.7

Raw Statistics Log-Transformed Statistics

Minimum 2230 Minimum 7.71

Total Number of Observations 64 Number of Distinct Observations 63

Tolerance Factor 1.593

IRON

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 20.24

95% HW Approx. Gamma UTL with 90% Coverage 20.77

95% WH Approx. Gamma UPL 21.35 Upper Threshold Limit Based upon IQR 27.24

95% HW Approx. Gamma UPL 22.02

99% Percentile 30.91 95% UPL 20.8

95% Chebyshev UPL 37.08

90% Percentile 16.94 95% Percentile Bootstrap UTL with 90% Coverage 20.8

95% Percentile 21.23 95% BCA Bootstrap UTL with 90% Coverage 20.23

Assuming Gamma Distribution 95% UTL with 90% Coverage 20.8

5% K-S Critical Value 0.113 99% Percentile 25.4

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.769 90% Percentile 17.45

K-S Test Statistic 0.227 95% Percentile 20.52
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473

474

475

476

477

478

479
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491

492

493

494

495

A B C D E F G H I J K L

MLE of Standard Deviation 5.556

nu star 300.2

Theta Star 3.627

MLE of Mean 8.509

Gamma Distribution Test Data Distribution Test

k star 2.346 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 16.96 95% Percentile (z) 21.7

99% Percentile (z) 20.46 99% Percentile (z) 35

95% UPL (t) 17.15 95% UPL (t) 22.28

90% Percentile (z) 15.09 90% Percentile (z) 16.82

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 16.69 95% UTL with 90% Coverage 20.92

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.144 Lilliefors Test Statistic 0.162

Skewness 0.333

Background Statistics

SD 5.135 SD 0.702

Coefficient of Variation 0.604

Third Quartile 12.65 Third Quartile 2.538

Mean 8.509 Mean 1.923

First Quartile 3.15 First Quartile 1.147

Median 7.95 Median 2.073

Maximum 19 Maximum 2.944

Second Largest 18.7 Second Largest 2.929

Raw Statistics Log-Transformed Statistics

Minimum 2.1 Minimum 0.742

Total Number of Observations 64 Number of Distinct Observations 52

Tolerance Factor 1.593

LEAD

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 44100

95% HW Approx. Gamma UTL with 90% Coverage 45055

95% WH Approx. Gamma UPL 46331 Upper Threshold Limit Based upon IQR 68571

95% HW Approx. Gamma UPL 47532

99% Percentile 65100 95% UPL 43850

95% Chebyshev UPL 78016

90% Percentile 37314 95% Percentile Bootstrap UTL with 90% Coverage 42530

95% Percentile 45911 95% BCA Bootstrap UTL with 90% Coverage 42530

Assuming Gamma Distribution 95% UTL with 90% Coverage 43100

5% K-S Critical Value 0.113 99% Percentile 45225

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.765 90% Percentile 38040

K-S Test Statistic 0.217 95% Percentile 42815

A-D Test Statistic 3.57 Nonparametric Statistics
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528

529
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531
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541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L

MLE of Standard Deviation 3581

Theta Star 3110

MLE of Mean 4122

Gamma Distribution Test Data Distribution Test

k star 1.325 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 9806 95% Percentile (z) 13051

99% Percentile (z) 12161 99% Percentile (z) 24878

95% UPL (t) 9935 95% UPL (t) 13524

90% Percentile (z) 8550 90% Percentile (z) 9254

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 9625 95% UTL with 90% Coverage 12421

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.27 Lilliefors Test Statistic 0.183

Skewness 0.705

Background Statistics

SD 3456 SD 0.947

Coefficient of Variation 0.838

Third Quartile 6725 Third Quartile 8.813

Mean 4122 Mean 7.92

First Quartile 1288 First Quartile 7.16

Median 1835 Median 7.514

Maximum 11600 Maximum 9.359

Second Largest 11400 Second Largest 9.341

Raw Statistics Log-Transformed Statistics

Minimum 356 Minimum 5.875

Total Number of Observations 64 Number of Distinct Observations 61

Tolerance Factor 1.593

MAGNESIUM

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 18.57

95% HW Approx. Gamma UTL with 90% Coverage 19.01

95% WH Approx. Gamma UPL 19.41 Upper Threshold Limit Based upon IQR 26.9

95% HW Approx. Gamma UPL 19.95

99% Percentile 26.37 95% UPL 17.48

95% Chebyshev UPL 31.07

90% Percentile 15.95 95% Percentile Bootstrap UTL with 90% Coverage 17.4

95% Percentile 19.21 95% BCA Bootstrap UTL with 90% Coverage 17.4

Assuming Gamma Distribution 95% UTL with 90% Coverage 17.4

5% K-S Critical Value 0.113 99% Percentile 18.81

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.761 90% Percentile 15.57

K-S Test Statistic 0.142 95% Percentile 17.21

A-D Test Statistic 1.868 Nonparametric Statistics
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Theta Star 188.5

MLE of Mean 328.7

Gamma Distribution Test Data Distribution Test

k star 1.744 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 742.7 95% Percentile (z) 942.4

99% Percentile (z) 914.2 99% Percentile (z) 1650

95% UPL (t) 752.1 95% UPL (t) 971.9

90% Percentile (z) 651.3 90% Percentile (z) 699

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 729.5 95% UTL with 90% Coverage 902.7

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.168 Lilliefors Test Statistic 0.0588

Skewness 1.246

Background Statistics

SD 251.7 SD 0.822

Coefficient of Variation 0.766

Third Quartile 452.3 Third Quartile 6.114

Mean 328.7 Mean 5.496

First Quartile 156.3 First Quartile 5.051

Median 227.3 Median 5.425

Maximum 1210 Maximum 7.098

Second Largest 918 Second Largest 6.822

Raw Statistics Log-Transformed Statistics

Minimum 24.2 Minimum 3.186

Total Number of Observations 64 Number of Distinct Observations 61

Tolerance Factor 1.593

MANGANESE

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 10660

95% HW Approx. Gamma UTL with 90% Coverage 10954

95% WH Approx. Gamma UPL 11270 Upper Threshold Limit Based upon IQR 14881

95% HW Approx. Gamma UPL 11643

99% Percentile 16529 95% UPL 10361

95% Chebyshev UPL 19301

90% Percentile 8854 95% Percentile Bootstrap UTL with 90% Coverage 10200

95% Percentile 11196 95% BCA Bootstrap UTL with 90% Coverage 10200

Assuming Gamma Distribution 95% UTL with 90% Coverage 10200

5% K-S Critical Value 0.114 99% Percentile 11474

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.771 90% Percentile 9723

K-S Test Statistic 0.223 95% Percentile 10161

A-D Test Statistic 3.107 Nonparametric Statistics

nu star 169.6



606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

A B C D E F G H I J K L

Theta Star 12.67

Gamma Distribution Test Data Distribution Test

k star 1.462 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 43.03 95% Percentile (z) 56.49

99% Percentile (z) 53.19 99% Percentile (z) 104.2

95% UPL (t) 43.59 95% UPL (t) 58.42

90% Percentile (z) 37.62 90% Percentile (z) 40.75

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 42.25 95% UTL with 90% Coverage 53.89

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.263 Lilliefors Test Statistic 0.162

Skewness 0.75

Background Statistics

SD 14.9 SD 0.899

Coefficient of Variation 0.804

Third Quartile 28.4 Third Quartile 3.346

Mean 18.52 Mean 2.556

First Quartile 6.55 First Quartile 1.879

Median 9.3 Median 2.23

Maximum 50.4 Maximum 3.92

Second Largest 50 Second Largest 3.912

Raw Statistics Log-Transformed Statistics

Minimum 1.3 Minimum 0.262

Total Number of Observations 64 Number of Distinct Observations 59

Tolerance Factor 1.593

NICKEL

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 779.1

95% HW Approx. Gamma UTL with 90% Coverage 798.3

95% WH Approx. Gamma UPL 818.9 Upper Threshold Limit Based upon IQR 896.3

95% HW Approx. Gamma UPL 842.7

99% Percentile 1160 95% UPL 804.3

95% Chebyshev UPL 1434

90% Percentile 660.4 95% Percentile Bootstrap UTL with 90% Coverage 796.9

95% Percentile 814.7 95% BCA Bootstrap UTL with 90% Coverage 794.8

Assuming Gamma Distribution 95% UTL with 90% Coverage 802

5% K-S Critical Value 0.113 99% Percentile 1026

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.765 90% Percentile 677.4

K-S Test Statistic 0.1 95% Percentile 798.4

A-D Test Statistic 0.48 Nonparametric Statistics

MLE of Standard Deviation 248.9

nu star 223.2
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Gamma Distribution Test Data Distribution Test

k star 1.038 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 5337 95% Percentile (z) 7510

99% Percentile (z) 6678 99% Percentile (z) 15859

95% UPL (t) 5411 95% UPL (t) 7826

90% Percentile (z) 4623 90% Percentile (z) 5042

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 5234 95% UTL with 90% Coverage 7092

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.253 Lilliefors Test Statistic 0.149

Skewness 0.791

Background Statistics

SD 1967 SD 1.097

Coefficient of Variation 0.936

Third Quartile 3768 Third Quartile 8.234

Mean 2102 Mean 7.12

First Quartile 507.8 First Quartile 6.23

Median 847 Median 6.742

Maximum 6370 Maximum 8.759

Second Largest 6110 Second Largest 8.718

Raw Statistics Log-Transformed Statistics

Minimum 194 Minimum 5.268

Total Number of Observations 64 Number of Distinct Observations 62

Tolerance Factor 1.593

POTASSIUM

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 46.45

95% HW Approx. Gamma UTL with 90% Coverage 47.67

95% WH Approx. Gamma UPL 49 Upper Threshold Limit Based upon IQR 61.18

95% HW Approx. Gamma UPL 50.54

99% Percentile 70.89 95% UPL 47.51

95% Chebyshev UPL 83.98

90% Percentile 38.84 95% Percentile Bootstrap UTL with 90% Coverage 46.44

95% Percentile 48.67 95% BCA Bootstrap UTL with 90% Coverage 46.77

Assuming Gamma Distribution 95% UTL with 90% Coverage 47.1

5% K-S Critical Value 0.113 99% Percentile 50.15

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.769 90% Percentile 42.62

K-S Test Statistic 0.205 95% Percentile 46.74

A-D Test Statistic 2.599 Nonparametric Statistics

MLE of Standard Deviation 15.32

nu star 187.1

MLE of Mean 18.52
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Gamma Distribution Test Data Distribution Test

95% Percentile (z) 64.45 95% Percentile (z) 79.94

99% Percentile (z) 78.53 99% Percentile (z) 132.6

95% UPL (t) 65.23 95% UPL (t) 82.2

90% Percentile (z) 56.95 90% Percentile (z) 61.04

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 63.37 95% UTL with 90% Coverage 76.9

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.22 Lilliefors Test Statistic 0.189

Skewness 0.436

Background Statistics

SD 20.65 SD 0.742

Coefficient of Variation 0.677

Third Quartile 51.93 Third Quartile 3.95

Mean 30.49 Mean 3.16

First Quartile 11.58 First Quartile 2.449

Median 19.25 Median 2.957

Maximum 68.7 Maximum 4.23

Second Largest 67 Second Largest 4.205

Raw Statistics Log-Transformed Statistics

Minimum 7.5 Minimum 2.015

Total Number of Observations 64 Number of Distinct Observations 60

Tolerance Factor 1.593

VANADIUM

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 5860

95% HW Approx. Gamma UTL with 90% Coverage 6055

95% WH Approx. Gamma UPL 6229 Upper Threshold Limit Based upon IQR 8657

95% HW Approx. Gamma UPL 6479

99% Percentile 9497 95% UPL 5915

95% Chebyshev UPL 10743

90% Percentile 4794 95% Percentile Bootstrap UTL with 90% Coverage 5780

95% Percentile 6213 95% BCA Bootstrap UTL with 90% Coverage 5779

Assuming Gamma Distribution 95% UTL with 90% Coverage 5780

5% K-S Critical Value 0.114 99% Percentile 6206

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.778 90% Percentile 5358

K-S Test Statistic 0.198 95% Percentile 5779

A-D Test Statistic 2.482 Nonparametric Statistics

MLE of Standard Deviation 2062

nu star 132.9

Theta Star 2024

MLE of Mean 2102



771

772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787

788

789

790

791

792

793

794

795

796

797

798

799

800

801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

821

822

823

824

825

A B C D E F G H I J K L

95% Percentile (z) 84.48 95% Percentile (z) 108.5

99% Percentile (z) 104.1 99% Percentile (z) 194.9

95% UPL (t) 85.56 95% UPL (t) 112.1

90% Percentile (z) 74.02 90% Percentile (z) 79.44

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 82.97 95% UTL with 90% Coverage 103.8

Lilliefors Critical Value 0.111 Lilliefors Critical Value 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.299 Lilliefors Test Statistic 0.253

Skewness 0.552

Background Statistics

SD 28.77 SD 0.859

Coefficient of Variation 0.774

Third Quartile 61.49 Third Quartile 4.119

Mean 37.16 Mean 3.274

First Quartile 12.89 First Quartile 2.556

Median 15.3 Median 2.728

Maximum 96.6 Maximum 4.571

Second Largest 90.4 Second Largest 4.504

Raw Statistics Log-Transformed Statistics

Minimum 3.5 Minimum 1.253

Total Number of Observations 64 Number of Distinct Observations 57

Tolerance Factor 1.593

ZINC

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 69.59

95% HW Approx. Gamma UTL with 90% Coverage 70.99

95% WH Approx. Gamma UPL 72.96 Upper Threshold Limit Based upon IQR 112.5

95% HW Approx. Gamma UPL 74.71

99% Percentile 101 95% UPL 62.98

95% Chebyshev UPL 121.2

90% Percentile 59.24 95% Percentile Bootstrap UTL with 90% Coverage 62.9

95% Percentile 72.23 95% BCA Bootstrap UTL with 90% Coverage 62.9

Assuming Gamma Distribution 95% UTL with 90% Coverage 62.9

5% K-S Critical Value 0.113 99% Percentile 67.63

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.763 90% Percentile 60.8

K-S Test Statistic 0.204 95% Percentile 62.89

A-D Test Statistic 3.532 Nonparametric Statistics

MLE of Standard Deviation 21.52

nu star 257

Theta Star 15.19

MLE of Mean 30.49

k star 2.007 Data do not follow a Discernable Distribution (0.05)
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95% WH Approx. Gamma UTL with 90% Coverage 91.67

95% HW Approx. Gamma UTL with 90% Coverage 93.83

95% WH Approx. Gamma UPL 96.6 Upper Threshold Limit Based upon IQR 134.4

95% HW Approx. Gamma UPL 99.35

99% Percentile 138.5 95% UPL 85.73

95% Chebyshev UPL 163.5

90% Percentile 76.84 95% Percentile Bootstrap UTL with 90% Coverage 83.07

95% Percentile 95.78 95% BCA Bootstrap UTL with 90% Coverage 83.07

Assuming Gamma Distribution 95% UTL with 90% Coverage 83.4

5% K-S Critical Value 0.113 99% Percentile 92.69

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.768 90% Percentile 80.6

K-S Test Statistic 0.275 95% Percentile 83.24

A-D Test Statistic 4.658 Nonparametric Statistics

MLE of Standard Deviation 29.86

nu star 198.2

Theta Star 24

MLE of Mean 37.16

Gamma Distribution Test Data Distribution Test

k star 1.548 Data do not follow a Discernable Distribution (0.05)





 

A.1.6-1 

APPENDIX A.1.6 GEOCHEMICAL ANALYSIS 

As discussed in Appendix A.1.5, if site-wide comparisons cannot be used, then the alternative is 

to perform a separate comparison of each site sample to background using individual comparison 

tests.  Two types of individual comparison tests will be available, either comparison to UPLs or 

geochemical comparisons.  The UPLs for NAS Brunswick are presented in Appendix A.1.5 while 

the geochemical comparisons are discussed below.  It is anticipated that geochemical prediction 

limits will be useful and feasible for metals in soil, as samples of this medium will represent large 

background populations that encompass variability extending across geologic subtypes.   

 

A.1.6.1 Regression  

 

The metals found to be statistically equivalent in all Upper Sand soil types and statistically 

equivalent in all Transition soil types (see discussion in Appendix A.1.4) were used in the 

geochemical evaluation.  Prediction limits were calculated for trace metals that were detected in 

every sample and that were highly correlated with aluminum and iron because aluminum and iron 

commonly appear in high concentrations in soil and are chemically associated with trace metals 

through chemical sequestration and other mechanisms.  A correlation coefficient greater than or 

equal to 0.70 was used to define highly correlated.  The correlation matrices for aluminum and 

iron in Upper Sand soils and Transition soils are presented in Tables A.1.6.1 and A.1.6.2 

respectively.  For the Upper Sand soils, antimony, beryllium, chromium, iron, and vanadium are 

highly correlated with aluminum, whereas aluminum, antimony, beryllium, chromium, and 

vanadium are highly correlated with iron.  For Transition soils, barium, beryllium, chromium, iron, 

vanadium, and zinc are highly correlated with aluminum, whereas aluminum, arsenic, barium, 

beryllium, chromium, cobalt, copper, manganese, nickel, vanadium, and zinc are highly correlated 

with iron.   

 

For those chemicals that were highly correlated with aluminum or iron, a scatter plot of a trace 

metal (on the y-axis) against a reference metal, iron or aluminum (x-axis), a linear regression, 

with the associated 95 percent UPL, were computed.  These scatterplots with associated 

regression line and 95 UPL are presented below.   UPLs define the expected range for observed 

background soil concentrations.  When this linear regression and the associated prediction limits 

are superimposed on a scatter plot of site data, any site samples falling outside the prediction 

limits are subject to further scrutiny.  They may belong to the 5 percent of the background 

population lying outside of the background-derived prediction envelope, or they may represent 

contamination.   

 



 

A.1.6-2 

The assumptions for the regression model are that the data are linear and that the residuals are 

normal and exhibit constant variance.  Linearity can be examined by looking for a linear 

relationship on a scatter plot of the variables in the regression.  The normality of the residuals can 

be examined by looking at a normal (Q-Q) plot, any departures from linearity indicate possible 

non-normality.  The constant variance of the residuals can be examined by looking at a plot of the 

fitted values versus the residuals.  Any pattern in the data indicates non-constant variance.  The 

regression will be robust to slight departures from normality because the sample size is greater 

than 30.  Normal Q-Q plots of the residuals and the fitted values versus the residuals are 

presented after the linear regression plots.  Based on the regression plots it can be seen that 

linear relationships exist between all the chemicals.  From the normal Q-Q plots and fitted versus 

residuals plots it can be seen that with the exception of the Upper Sand plots of antimony and 

aluminum and antimony and iron, the normal Q-Q plots are approximately linear and there are no 

patterns in the fitted values versus residuals.  For antimony and aluminum and antimony and iron 

there appears to be some slight departure from constant variance.  Note that this is a slight 

departure and could be due to the limited sample size.  Therefore, it is recommended that the 

Upper Prediction envelope for antimony and aluminum and antimony and iron be used for 

comparing site to background values.  

 

 A.1.6.2 Factor Analysis 

 

Factor analysis can be interpreted as a mathematical method that attempts to reproduce an entire 

data set of sample results by extracting certain common factors, each of which is represented by 

a linear combination of the different variables (in this case metals concentrations) (Malinowski, 

1991, and Sharaf, 1986). This is analogous to each sample being composed of a combination of 

various amounts from each mineral (factor) component, although the extracted factors may or 

may not actually represent pure mineral components because other properties, such as cation 

exchange capacity of clays or organic carbon content, may simultaneously enhance the 

concentration of several metals to give the appearance of co-varying levels with constant relative 

proportions.  There is no scientific answer to the sample size requirement for FA; however, there 

are multiple rules of thumb on sample size with most rules agreeing that the sample size should 

be at least 50.  The number of factors to keep in the FA model are determined by evaluating three 

criteria: 

 Kaiser’s Rule:  Factors having eigen values greater than one should be retained. 

 Examination of Scree Plot: Retain factors with eigen values in the sharp descent 

of the line before leveling effect occurs. 

 Retain as many factors as will account for a specified total variance (at least 70 

percent).   



 

A.1.6-3 

 

The metals that were detected in most samples were included in the FA for surface soil and for 

subsurface soil.  For surface soil and subsurface soil, only one factor was retained in the FA 

model.  For surface soil, two factors had eigen values greater than one; however, only one 

accounted for more than 70 percent of the total variance.  Also, there was leveling off of the line 

on the Skree Plot after the first factor.  For subsurface soil, only one factor had an eigen value 

greater than one, accounting for 97 percent of the total variance.  There was also leveling off of 

the line on the Skree Plot after the first factor.  Factors can be used to classify the relationships 

between the variables.  Since there is only one factor the meaningfulness of the relationship 

described by the FA is questionable.  Therefore, based on the limited sample size and the 

number of factors in the FA models, it is recommended that the linear regression approach 

discussed above be used to characterize the geochemical relationships.   











































































































































Table A.2.2

Distributional Shape Assessment

Lower Sand Fall Groundwater 

Naval Air Station, Brunswick, Maine

Parameter Normal LogNormal

Inorganics

ALUMINUM >50% >50% 0.887 Assumed Nonparametric

ARSENIC >50% >50% 0.887 Assumed Nonparametric

BARIUM 0.754 0.916 0.887 LogNormal

BERYLLIUM >50% >50% 0.887 Assumed Nonparametric

CALCIUM 0.914 0.929 0.887 LogNormal

CHROMIUM >50% >50% 0.887 Assumed Nonparametric

COBALT >50% >50% 0.887 Assumed Nonparametric

COPPER >50% >50% 0.887 Assumed Nonparametric

IRON 0.664 0.896 0.887 LogNormal

LEAD >50% >50% 0.887 Assumed Nonparametric

MAGNESIUM 0.951 0.897 0.887 Normal

MANGANESE 0.861 0.754 0.887 Normal

NICKEL >50% >50% 0.887 Assumed Nonparametric

POTASSIUM 0.962 0.892 0.887 Normal

SODIUM 0.886 0.935 0.887 LogNormal

VANADIUM >50% >50% 0.887 Assumed Nonparametric

ZINC >50% >50% 0.887 Assumed Nonparametric

Dissolved Inorganics

ARSENIC >50% >50% 0.887 Assumed Nonparametric

BARIUM 0.679 0.97 0.887 LogNormal

CALCIUM 0.921 0.937 0.887 LogNormal

COBALT >50% >50% 0.887 Assumed Nonparametric

COPPER >50% >50% 0.887 Assumed Nonparametric

IRON 0.491 0.924 0.887 LogNormal

LEAD >50% >50% 0.887 Assumed Nonparametric

MAGNESIUM 0.951 0.889 0.887 Normal

MANGANESE 0.848 0.805 0.887 Nonparametric

NICKEL >50% >50% 0.887 Assumed Nonparametric

POTASSIUM 0.947 0.883 0.887 Normal

SODIUM 0.878 0.931 0.887 LogNormal

VANADIUM >50% >50% 0.887 Assumed Nonparametric

ZINC >50% >50% 0.887 Assumed Nonparametric

Miscellaneous

BROMIDE >50% >50% 0.887 Assumed Nonparametric

CHLORIDE 0.768 0.941 0.887 LogNormal

> 50% ND = More than 50 percent of the data values are non-detect.

Assumed Nonparametric: More than 50 percent of the data is non-detect, data are assumed to be nonparametric.

Lognormal: W statistic for the Log tranformed data is greater than W critical value and the W statistic for the raw data.

Nonparametric: W statistics for the Log transformed data and the raw data are less than the W critical value.

Normal: W statistic for raw data is greater than W critical value and greater than the W statistic for the log transformed data.

Chemicals only appear if detected once.

W Statistic
W Critical Value Data Distribution
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B F
36
74

700
1300
1900
3600

B S
18
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L S
15
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures



c(0, 0.5)

TOTAL  IRON

●

●

●

●

●

●

●

●

●

Box Plot

C
on

ce
nt

ra
tio

n 
(U

G
/L

)

0
20

00
40

00
60

00
80

00
10

00
0

Bedrock
Fall

Bedrock
Spring

Lower Sand
Fall

Lower Sand
 Spring

Transition
Fall

Transition
Spring

Upper Sand
Fall

Upper Sand
 Spring

MW−19

MW−21

MW−19

MW−18

Normal Q−Q Plot

Theoretical Quantiles

S
am

pl
e 

Q
ua

nt
ile

s

0
20

00
40

00
60

00
80

00
10

00
0

−2 −1 0 1 2

Detect
Non−Detect
Bedrock Fall
Bedrock Spring
Lower Sand Fall
Lower Sand Spring
Transition Fall
Transition Spring
Upper Sand Fall
Upper Sand Spring

MW−19

MW−21

MW−19

MW−18

Histogram

Concentration (UG/L)

F
re

qu
en

cy

0 2000 4000 6000 8000 10000 12000

0
20

40
60

Minimum
25th Percentile

Median
Mean

75th Percentile
Maximum

B F
220
320

1100
1200
2000
2400

B S
86

100
200
470
580

1400

L F
4.4

330
590

2600
3300

11000

L S
24

150
400
440
620

1400

T F
66

440
620

1200
1500
4400

T S
97

390
580

1100
1600
3400

U F
3.4
15
60

330
360

2500

U S
3.1
6.5
23

650
270

4400

Summary Statistics
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L S = Lower Sand Spring
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T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
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L S = Lower Sand Spring
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U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
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T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics
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L F = Lower Sand Fall

L S = Lower Sand Spring
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U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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Summary Statistics

B F = Bedrock Fall
B S = Bedrock Spring
L F = Lower Sand Fall

L S = Lower Sand Spring
T F = Transition Fall

T S = Transition Spring
U F = Upper Sand Fall

U S = Upper Sand Spring
NaN = Not Analyzed For

Summary statistics presented using two significant figures
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NaN = Not Analyzed For

Summary statistics presented using two significant figures
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NaN = Not Analyzed For

Summary statistics presented using two significant figures









Table A.2.4.1

Groundwater Hypothesis Tests

Naval Air Station, Brunswick, Maine

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER 
SAND FALL

UPPER SAND 
SPRING

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

Inorganics

ALUMINUM 2/4 2/4 2/13 5/16 8/15 13/15 6/15 12/15 NA NA Nonparametric Nonparametric LogNormal LogNormal Nonparametric LogNormal KRUSKAL WALLIS

ANTIMONY 0/4 0/4 0/13 1/16 1/15 0/15 0/15 0/15 NA NA NA NA NA NA NA NA NA ONLY DETECTED ONCE IN TWO GROUPS

ARSENIC 1/4 2/4 5/13 11/16 2/15 11/15 3/15 0/15 NA NA Nonparametric Nonparametric Nonparametric Normal Nonparametric NA KRUSKAL WALLIS

BARIUM 3/4 4/4 11/13 16/16 15/15 15/15 14/15 15/15 NA NA LogNormal LogNormal LogNormal Normal LogNormal LogNormal KRUSKAL WALLIS

BERYLLIUM 1/4 1/4 1/13 2/16 0/15 3/15 3/15 8/15 NA NA Nonparametric Nonparametric NA Nonparametric Nonparametric Nonparametric KRUSKAL WALLIS

CADMIUM 1/4 4/4 0/13 4/16 0/15 2/15 0/15 1/15 NA NA NA Nonparametric NA Nonparametric Nonparametric KRUSKAL WALLIS

CALCIUM 4/4 4/4 13/13 16/16 15/15 15/15 15/15 15/15 NA NA LogNormal LogNormal LogNormal LogNormal LogNormal Nonparametric KRUSKAL WALLIS

CHROMIUM 0/4 0/4 2/13 0/16 0/15 0/15 0/15 0/15 NA NA Nonparametric NA NA NA NA NA  NA ONLY DETECTED IN ONE GROUP

COBALT 4/4 2/4 6/13 8/16 15/15 14/15 9/15 12/15 NA NA Nonparametric LogNormal LogNormal Normal LogNormal LogNormal KRUSKAL WALLIS

COPPER 3/4 1/4 2/13 5/16 7/15 9/15 3/15 6/15 NA NA Nonparametric Nonparametric Nonparametric Nonparametric Nonparametric LogNormal KRUSKAL WALLIS

IRON 4/4 4/4 10/13 15/16 14/15 15/15 12/15 7/15 NA NA LogNormal LogNormal LogNormal LogNormal LogNormal LogNormal KRUSKAL WALLIS

LEAD 2/4 2/4 4/13 1/16 6/15 4/15 4/15 11/15 NA NA Nonparametric Nonparametric Nonparametric Nonparametric Nonparametric Nonparametric KRUSKAL WALLIS

MAGNESIUM 4/4 4/4 13/13 16/16 15/15 15/15 15/15 15/15 NA NA Normal Normal LogNormal LogNormal LogNormal Nonparametric KRUSKAL WALLIS

MANGANESE 4/4 3/4 10/13 15/16 15/15 15/15 15/15 13/15 NA NA Normal Normal LogNormal Normal LogNormal LogNormal KRUSKAL WALLIS

MERCURY 1/4 0/4 0/13 0/16 0/15 1/15 0/15 0/15 NA NA NA NA NA Nonparametric NA LogNormal NA ONLY DETECTED ONCE IN TWO GROUPS

NICKEL 2/4 2/4 3/13 6/16 12/15 8/15 7/15 7/15 NA NA Nonparametric Nonparametric Normal LogNormal Nonparametric LogNormal KRUSKAL WALLIS

POTASSIUM 3/4 4/4 12/13 16/16 15/15 15/15 7/15 15/15 NA NA Normal Normal LogNormal LogNormal Nonparametric Nonparametric KRUSKAL WALLIS

SELENIUM 0/4 0/4 0/13 0/16 0/15 2/15 0/15 7/15 NA NA NA NA NA Nonparametric NA LogNormal NA ONLY DETECTED IN ONE GROUP

SILVER 0/4 0/4 0/13 1/16 0/15 0/15 0/15 0/15 NA NA NA Nonparametric NA NA NA NA NA ONLY DETECTED IN ONE GROUP

SODIUM 4/4 4/4 13/13 16/16 15/15 15/15 15/15 15/15 NA NA LogNormal LogNormal LogNormal LogNormal Nonparametric Nonparametric KRUSKAL WALLIS

THALLIUM 0/4 0/4 0/13 1/16 0/15 0/15 0/15 2/15 NA NA NA Nonparametric NA NA NA Nonparametric NA LOW FREQUENCY OF DETECTIONS

VANADIUM 0/4 0/4 6/13 0/16 1/15 2/15 7/15 1/15 NA NA Nonparametric NA Nonparametric Nonparametric Nonparametric Nonparametric KRUSKAL WALLIS

ZINC 3/4 2/4 5/13 3/16 13/15 3/15 3/15 6/15 NA NA Nonparametric Nonparametric Normal Nonparametric Nonparametric Nonparametric KRUSKAL WALLIS

Dissolved Inorganics

ALUMINUM 0/4 1/4 0/13 0/16 0/15 2/15 3/15 7/15 NA NA NA NA NA Nonparametric Nonparametric Nonparametric KRUSKAL WALLIS

ANTIMONY 0/4 1/4 0/13 1/16 0/15 0/15 0/15 0/15 NA NA NA Nonparametric NA NA NA NA NA ONLY DETECTED TWICE IN TWO GROUPS

ARSENIC 1/4 3/4 5/13 12/16 2/15 10/15 2/15 0/15 NA NA Nonparametric Nonparametric Nonparametric Normal Nonparametric NA KRUSKAL WALLIS

BARIUM 1/4 4/4 9/13 16/16 14/15 15/15 13/15 15/15 NA NA LogNormal LogNormal LogNormal LogNormal LogNormal Nonparametric KRUSKAL WALLIS

BERYLLIUM 0/4 1/4 0/13 0/16 0/15 0/15 3/15 6/15 NA NA NA NA NA NA Nonparametric Nonparametric GEHAN

CADMIUM 0/4 3/4 0/13 4/16 0/15 0/15 0/15 1/15 NA NA NA Nonparametric NA NA NA Nonparametric GEHAN

CALCIUM 4/4 4/4 13/13 16/16 15/15 15/15 15/15 15/15 NA NA LogNormal LogNormal LogNormal LogNormal LogNormal LogNormal KRUSKAL WALLIS

COBALT 1/4 2/4 2/13 3/16 14/15 13/15 7/15 11/15 NA NA Nonparametric Nonparametric Normal LogNormal Nonparametric LogNormal KRUSKAL WALLIS

COPPER 0/4 1/4 1/13 5/16 1/15 7/15 2/15 6/15 NA NA Nonparametric Nonparametric Nonparametric Nonparametric Nonparametric Nonparametric KRUSKAL WALLIS

IRON 1/4 2/4 9/13 10/16 8/15 9/15 7/15 2/15 NA NA LogNormal Nonparametric LogNormal LogNormal Nonparametric Nonparametric KRUSKAL WALLIS

LEAD 0/4 1/4 2/13 0/16 1/15 2/15 2/15 8/15 NA NA Nonparametric NA Nonparametric Nonparametric Nonparametric Nonparametric KRUSKAL WALLIS

MAGNESIUM 4/4 4/4 13/13 16/16 15/15 15/15 15/15 15/15 NA NA Normal Normal LogNormal LogNormal Nonparametric LogNormal KRUSKAL WALLIS

MANGANESE 3/4 3/4 9/13 13/16 14/15 15/15 15/15 12/15 NA NA Nonparametric Normal Normal LogNormal LogNormal LogNormal KRUSKAL WALLIS

NICKEL 0/4 2/4 1/13 3/16 9/15 7/15 5/15 9/15 NA NA Nonparametric Nonparametric Normal Nonparametric Nonparametric LogNormal KRUSKAL WALLIS

POTASSIUM 3/4 4/4 12/13 16/16 15/15 15/15 8/15 15/15 NA NA Normal Normal Normal Normal LogNormal LogNormal KRUSKAL WALLIS

SELENIUM 0/4 0/4 0/13 2/16 0/15 2/15 0/15 3/15 NA NA NA Nonparametric NA Nonparametric NA Nonparametric KRUSKAL WALLIS

SODIUM 4/4 4/4 13/13 16/16 15/15 15/15 15/15 15/15 NA NA LogNormal LogNormal LogNormal LogNormal Nonparametric Nonparametric KRUSKAL WALLIS

VANADIUM 0/4 0/4 5/13 0/16 0/15 0/15 5/15 0/15 NA NA Nonparametric NA NA NA Nonparametric NA GEHAN

ZINC 0/4 2/4 3/13 1/16 7/15 2/15 2/15 10/15 NA NA Nonparametric Nonparametric Nonparametric Nonparametric Nonparametric LogNormal KRUSKAL WALLIS

Miscellaneous

BROMIDE 0/4 NA 3/13 NA 0/15 NA 0/15 NA NA NA Nonparametric NA NA NA NA NA NA ONLY DETECTED IN ONE GROUP

CHLORIDE 4/4 NA 13/13 NA 15/15 NA 15/15 NA NA NA LogNormal NA LogNormal NA Nonparametric NA KRUSKAL WALLIS

NA = Not Applicable

Parameter

Test

Frequency of Detection Data Distribution



Table A.2.4.2

Groundwater Kruskal Wallis Test Results

Naval Air Station, Brunswick, Maine

Inorganics
ALUMINUM KRUSKAL WALLIS 0.0045 At Least One Group is Different
ARSENIC KRUSKAL WALLIS 0.4567 All Groups are Similar
BARIUM KRUSKAL WALLIS 0.0000 At Least One Group is Different
BERYLLIUM KRUSKAL WALLIS 0.0218 At Least One Group is Different
CADMIUM KRUSKAL WALLIS 0.0052 At Least One Group is Different
CALCIUM KRUSKAL WALLIS 0.0000 At Least One Group is Different
COBALT KRUSKAL WALLIS 0.0000 At Least One Group is Different
COPPER KRUSKAL WALLIS 0.0001 At Least One Group is Different
IRON KRUSKAL WALLIS 0.0041 At Least One Group is Different
LEAD KRUSKAL WALLIS 0.0043 At Least One Group is Different
MAGNESIUM KRUSKAL WALLIS 0.0000 At Least One Group is Different
MANGANESE KRUSKAL WALLIS 0.0110 At Least One Group is Different
NICKEL KRUSKAL WALLIS 0.0000 At Least One Group is Different
POTASSIUM KRUSKAL WALLIS 0.0000 At Least One Group is Different
SODIUM KRUSKAL WALLIS 0.0033 At Least One Group is Different
VANADIUM KRUSKAL WALLIS 0.1891 All Groups are Similar
ZINC KRUSKAL WALLIS 0.0006 At Least One Group is Different
Dissolved Inorganics
ALUMINUM KRUSKAL WALLIS 0.2206 All Groups are Similar
ARSENIC KRUSKAL WALLIS 0.0918 All Groups are Similar
BARIUM KRUSKAL WALLIS 0.0000 At Least One Group is Different
CALCIUM KRUSKAL WALLIS 0.0000 At Least One Group is Different
COBALT KRUSKAL WALLIS 0.0000 At Least One Group is Different
COPPER KRUSKAL WALLIS 0.5457 All Groups are Similar
IRON KRUSKAL WALLIS 0.0129 At Least One Group is Different
LEAD KRUSKAL WALLIS 0.0036 At Least One Group is Different
MAGNESIUM KRUSKAL WALLIS 0.0000 At Least One Group is Different
MANGANESE KRUSKAL WALLIS 0.0224 At Least One Group is Different
NICKEL KRUSKAL WALLIS 0.0012 At Least One Group is Different
POTASSIUM KRUSKAL WALLIS 0.0000 At Least One Group is Different
SELENIUM KRUSKAL WALLIS 0.8035 All Groups are Similar
SODIUM KRUSKAL WALLIS 0.0038 At Least One Group is Different
ZINC KRUSKAL WALLIS 0.1433 All Groups are Similar
Miscellaneous
CHLORIDE KRUSKAL WALLIS 0.1993 All Groups are Similar

5 percent Significance Level was used.

Parameter P-VALUE CONCLUSIONTEST



Table A.2.4.3

 Groundwater Nonparametric Multiple Comparison Test Results

Naval Air Station, Brunswick, Maine

Page 1 of 5

Inorganics

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 1.000000 1.000000 1.000000 0.117188 0.067883 1.000000 1.000000
LOWER SAND SPRING 1.000000 1.000000 1.000000 0.074185 0.040717 1.000000 1.000000
TRANSITION FALL 1.000000 1.000000 0.117188 0.074185 1.000000 1.000000 1.000000
TRANSITION SPRING 1.000000 1.000000 0.067883 0.040717 1.000000 0.767703 1.000000
UPPER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.767703 1.000000
UPPER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
BEDROCK SPRING 1.000000 1.000000 1.000000 0.191289 1.000000 0.977641 1.000000
LOWER SAND FALL 1.000000 1.000000 1.000000 0.001410 0.700425 0.042768 0.188403
LOWER SAND SPRING 1.000000 1.000000 1.000000 0.000108 0.190052 0.006384 0.038295
TRANSITION FALL 1.000000 0.191289 0.001410 0.000108 1.000000 1.000000 1.000000
TRANSITION SPRING 1.000000 1.000000 0.700425 0.190052 1.000000 1.000000 1.000000
UPPER SAND FALL 1.000000 0.977641 0.042768 0.006384 1.000000 1.000000 1.000000
UPPER SAND SPRING 1.000000 1.000000 0.188403 0.038295 1.000000 1.000000 1.000000

LOWER SAND 
SPRING

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

LOWER SAND SPRING 1.000000 0.629448 0.128459
TRANSITION SPRING 1.000000 1.000000 0.384887
UPPER SAND FALL 0.629448 1.000000 1.000000
UPPER SAND SPRING 0.128459 0.384887 1.000000

BEDROCK 
SPRING

LOWER SAND 
SPRING

TRANSITION 
SPRING

BEDROCK SPRING 0.175058 0.024321
LOWER SAND SPRING 0.175058 0.689267
TRANSITION SPRING 0.024321 0.689267
BEDROCK SPRING 0.175058 0.024321

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.004338 0.001251
BEDROCK SPRING 1.000000 1.000000 1.000000 0.747089 0.784171 0.001631 0.000440

LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.080717 0.017292
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.055394 0.010329
TRANSITION FALL 1.000000 0.747089 1.000000 1.000000 1.000000 0.152394 0.033449
TRANSITION SPRING 1.000000 0.784171 1.000000 1.000000 1.000000 0.139239 0.030182
UPPER SAND FALL 0.004338 0.001631 0.080717 0.055394 0.152394 0.139239 1.000000
UPPER SAND SPRING 0.001251 0.000440 0.017292 0.010329 0.033449 0.030182 1.000000

Parameter P-Values for Nonparametric Multiple Comparisons

CADMIUM
Lower Sand Spring and Bedrock Spring are 
Similar.

ALUMINUM

BARIUM

BERYLLIUM

CALCIUM

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 

Lower Sand Spring, Transition Fall, and Transition 
Spring are Similar.  Upper Sand Fall and Upper 

Sand Spring are Similar.

Conclusions(1)

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Lower Sand Spring, Upper Sand Fall and Upper 

Sand Spring are Similar.  Transition Fall and 
Transition Spring are Similar.

Bedrock Fall, Bedrock Spring, Transition Fall, 
Transition Spring, Upper Sand Fall and Upper 
Sand Spring are similar.  Lower Sand Fall and 

Lower Sand Spring are similar.

Lower Sand Spring, Transition Spring, Upper Sand 
Fall, and Upper Sand Spring are similar.



Table A.2.4.3

 Groundwater Nonparametric Multiple Comparison Test Results

Naval Air Station, Brunswick, Maine

Page 2 of 5

Parameter P-Values for Nonparametric Multiple Comparisons Conclusions(1)

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 0.613290 1.000000 1.000000 1.000000 1.000000
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 1.000000 1.000000 1.000000 0.000936 0.058575 1.000000 1.000000
LOWER SAND SPRING 0.613290 1.000000 1.000000 0.000005 0.001265 1.000000 1.000000
TRANSITION FALL 1.000000 1.000000 0.000936 0.000005 1.000000 0.015828 0.017212
TRANSITION SPRING 1.000000 1.000000 0.058575 0.001265 1.000000 0.546849 0.580931
UPPER SAND FALL 1.000000 1.000000 1.000000 1.000000 0.015828 0.546849 1.000000
UPPER SAND SPRING 1.000000 1.000000 1.000000 1.000000 0.017212 0.580931 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.326884
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 1.000000 1.000000 1.000000 0.443515 0.372963 1.000000 1.000000
LOWER SAND SPRING 1.000000 1.000000 1.000000 0.062941 0.050421 1.000000 1.000000
TRANSITION FALL 1.000000 1.000000 0.443515 0.062941 1.000000 0.250434 0.004900
TRANSITION SPRING 1.000000 1.000000 0.372963 0.050421 1.000000 0.206727 0.003775

UPPER SAND FALL 1.000000 1.000000 1.000000 1.000000 0.250434 0.206727 1.000000
UPPER SAND SPRING 0.326884 1.000000 1.000000 1.000000 0.004900 0.003775 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
TRANSITION FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.063641 0.050612
TRANSITION SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.061608 0.048965
UPPER SAND FALL 1.000000 1.000000 1.000000 1.000000 0.063641 0.061608 1.000000

UPPER SAND SPRING 1.000000 1.000000 1.000000 1.000000 0.050612 0.048965 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 0.810190 1.000000 1.000000 0.444459 1.000000
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 0.810190 1.000000 0.108002 0.541242 1.000000 1.000000
TRANSITION FALL 1.000000 1.000000 0.108002 1.000000 0.027235 0.716660
TRANSITION SPRING 1.000000 1.000000 0.541242 1.000000 0.180964 1.000000

UPPER SAND FALL 0.444459 1.000000 1.000000 0.027235 0.180964 1.000000
UPPER SAND SPRING 1.000000 1.000000 1.000000 0.716660 1.000000 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.230909 0.123167
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.794749 0.461337
LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.008926 0.002629
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.011595 0.003256
TRANSITION FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.000020 0.000004
TRANSITION SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.000019 0.000003
UPPER SAND FALL 0.230909 0.794749 0.008926 0.011595 0.000020 0.000019 1.000000
UPPER SAND SPRING 0.123167 0.461337 0.002629 0.003256 0.000004 0.000003 1.000000

Bedrock Fall, Bedrock Spring. Lower Sand Fall, 
Lower Sand Spring, Transition Fall, and Transition 

Spring are Similar. Upper Sand Fall and Upper 
Sand Spring are Similar.

LEAD

MAGNESIUM

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Lower Sand Spring, Upper Sand Fall and Upper 

Sand Spring are Similar.  Transition Fall and 
Transition Spring are Similar.

IRON

COBALT

COPPER

Combine Bedrock Fall, Bedrock Spring, Lower 
Sand Fall, Lower Sand Spring, Transition Fall and 
Transition Spring.  Combine Upper Sand Fall and 

Upper Sand Spring.

Combine Bedrock Fall, Bedrock Spring, Lower 
Sand Fall, Lower Sand Spring, Transition Fall and 
Transition Spring.  Combine Upper Sand Fall and 

Upper Sand Spring.

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Transition Fall, and Transition Spring are Similar.  

Upper Sand Fall and Upper Sand Spring are 
Similar.
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BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.898991 0.082186
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.792559 0.060022
TRANSITION FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.479644 0.032696
TRANSITION SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
UPPER SAND FALL 1.000000 1.000000 0.898991 0.792559 0.479644 1.000000 1.000000
UPPER SAND SPRING 1.000000 1.000000 0.082186 0.060022 0.032696 1.000000 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 1.000000 1.000000 1.000000 0.000286 0.059001 1.000000 1.000000
LOWER SAND SPRING 1.000000 1.000000 1.000000 0.000466 0.106051 1.000000 1.000000
TRANSITION FALL 1.000000 1.000000 0.000286 0.000466 1.000000 0.031596 0.008904
TRANSITION SPRING 1.000000 1.000000 0.059001 0.106051 1.000000 1.000000 0.755063
UPPER SAND FALL 1.000000 1.000000 1.000000 1.000000 0.031596 1.000000 1.000000
UPPER SAND SPRING 1.000000 1.000000 1.000000 1.000000 0.008904 0.755063 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.152617 0.135726
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.385318 0.346452
LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.002168 0.001711
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.001151 0.000889
TRANSITION FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.001296 0.001007
TRANSITION SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.049508 0.040528
UPPER SAND FALL 0.152617 0.385318 0.002168 0.001151 0.001296 0.049508 1.000000
UPPER SAND SPRING 0.135726 0.346452 0.001711 0.000889 0.001007 0.040528 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 0.945075 0.617771 0.063832 0.019273
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.312036 0.110928
LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.326307
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.668499
TRANSITION FALL 0.945075 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
TRANSITION SPRING 0.617771 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
UPPER SAND FALL 0.063832 0.312036 1.000000 1.000000 1.000000 1.000000 1.000000
UPPER SAND SPRING 0.019273 0.110928 0.326307 0.668499 1.000000 1.000000 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 0.676956 1.000000 1.000000 1.000000 0.259653
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 1.000000 1.000000 1.000000 0.789047 1.000000 1.000000 1.000000
LOWER SAND SPRING 0.676956 1.000000 1.000000 0.006609 1.000000 1.000000 1.000000
TRANSITION FALL 1.000000 1.000000 0.789047 0.006609 0.275242 0.022328 0.000825
TRANSITION SPRING 1.000000 1.000000 1.000000 1.000000 0.275242 1.000000 1.000000
UPPER SAND FALL 1.000000 1.000000 1.000000 1.000000 0.022328 1.000000 1.000000
UPPER SAND SPRING 0.259653 1.000000 1.000000 1.000000 0.000825 1.000000 1.000000

Bedrock Fall, Bedrock Spring. Lower Sand Fall, 
Lower Sand Spring, Transition Fall, and Transition 

Spring are Similar. Upper Sand Fall and Upper 
Sand Spring are Similar.

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Lower Sand Spring, Upper Sand Fall and Upper 

Sand Spring are Similar.  Transition Fall and 
Transition Spring are Similar.

POTASSIUM

SODIUM

ZINC

MANGANESE

NICKEL

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Lower Sand Spring, Transition Fall, and Transition 

Spring are Similar.  Upper Sand Fall and Upper 
Sand Spring are Similar.

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Lower Sand Spring, Transition Fall, and Transition 

Spring are Similar.  Upper Sand Fall and Upper 
Sand Spring are Similar.

Transition Fall and Spring are Similar. Bedrock 
Fall, Bedrock Spring, Lower Sand Fall, Lower 

Sand Spring, Upper Sand Fall and Upper Sand 
Spring are Similar.
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Dissolved Inorganics

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 0.409707 0.736740
LOWER SAND FALL 1.000000 1.000000 0.056853 1.000000 0.002004 0.007700
LOWER SAND SPRING 1.000000 1.000000 0.033936 1.000000 0.000850 0.003751
TRANSITION FALL 1.000000 0.056853 0.033936 1.000000 1.000000 1.000000
TRANSITION SPRING 1.000000 1.000000 1.000000 1.000000 0.209164 0.547053
UPPER SAND FALL 0.409707 0.002004 0.000850 1.000000 0.209164 1.000000
UPPER SAND SPRING 0.736740 0.007700 0.003751 1.000000 0.547053 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.003723 0.001005
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 0.841646 0.002609 0.000686
LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.084008 0.016883
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.068655 0.012225
TRANSITION FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.149377 0.030530
TRANSITION SPRING 1.000000 0.841646 1.000000 1.000000 1.000000 0.206727 0.044316

UPPER SAND FALL 0.003723 0.002609 0.084008 0.068655 0.149377 0.206727 1.000000
UPPER SAND SPRING 0.001005 0.000686 0.016883 0.012225 0.030530 0.044316 1.000000

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 1.000000 1.000000 0.001103 0.055283 1.000000 1.000000
LOWER SAND SPRING 1.000000 1.000000 0.000001 0.000297 0.196274 0.658682
TRANSITION FALL 1.000000 0.001103 0.000001 1.000000 0.110590 0.025999
TRANSITION SPRING 1.000000 0.055283 0.000297 1.000000 1.000000 0.655322
UPPER SAND FALL 1.000000 1.000000 0.196274 0.110590 1.000000 1.000000
UPPER SAND SPRING 1.000000 1.000000 0.658682 0.025999 0.655322 1.000000

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 0.789816 0.093272
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.114397
TRANSITION FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.150581
TRANSITION SPRING 1.000000 1.000000 1.000000 1.000000 0.898241 0.100622

UPPER SAND FALL 1.000000 0.789816 1.000000 1.000000 0.898241 1.000000
UPPER SAND SPRING 1.000000 0.093272 0.114397 0.150581 0.100622 1.000000

LOWER SAND 
FALL

UPPER SAND 
FALL

UPPER SAND 
SPRING

TRANSITION 
SPRING

LOWER SAND FALL 1.000000 0.032406 0.112722
UPPER SAND FALL 1.000000 0.039920 0.141065
UPPER SAND SPRING 0.032406 0.039920 1.000000
TRANSITION SPRING 0.112722 0.141065 1.000000

BARIUM

CALCIUM

COBALT

IRON

LEAD
Lower Sand Fall and Upper Sand Fall are Similar, 

Upper Sand Spring and Transition Spring are 
Similar. 

Bedrock Spring, Tranisition Fall, Transition Spring, 
Upper Sand Fall, and Upper Sand Spring are 

Similar.  Lower Sand Fall and Lower Sand Spring 
are Similar.

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Lower Sand Spring, Upper Sand Fall and Upper 

Sand Spring are Similar.  Transition Fall and 
Transition Spring are Similar.

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Lower Sand Spring, Transition Fall, and Transition 

Spring are Similar.  Upper Sand Fall and Upper 
Sand Spring are Similar.

Bedrock Spring, Lower Sand Fall, Lower Sand 
Spring, Transition Fall, and Transition Spring are 
Similar, Upper Sand Fall and Upper Sand Spring 

are Similar.
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BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.476120 0.217293
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.784171 0.375257
LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.009610 0.001852
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.010353 0.001831
TRANSITION FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.000030 0.000003
TRANSITION SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.000040 0.000004
UPPER SAND FALL 0.476120 0.784171 0.009610 0.010353 0.000030 0.000040 1.000000
UPPER SAND SPRING 0.217293 0.375257 0.001852 0.001831 0.000003 0.000004 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 0.924494 0.616507 0.484358 1.000000 1.000000 1.000000
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND FALL 0.924494 1.000000 1.000000 1.000000 1.000000 1.000000 0.420092
LOWER SAND SPRING 0.616507 1.000000 1.000000 1.000000 1.000000 1.000000 0.174721
TRANSITION FALL 0.484358 1.000000 1.000000 1.000000 1.000000 1.000000 0.120809
TRANSITION SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000

UPPER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
UPPER SAND SPRING 1.000000 1.000000 0.420092 0.174721 0.120809 1.000000 1.000000

BEDROCK 
SPRING

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000
LOWER SAND SPRING 1.000000 0.000245 0.060235 1.000000 0.150972
TRANSITION FALL 1.000000 0.000245 1.000000 0.197737 1.000000
TRANSITION SPRING 1.000000 0.060235 1.000000 1.000000 1.000000
UPPER SAND FALL 1.000000 1.000000 0.197737 1.000000 1.000000
UPPER SAND SPRING 1.000000 0.150972 1.000000 1.000000 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.321545 0.205368
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.307376 0.195883
LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.001837 0.000685
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.000656 0.000219
TRANSITION FALL 1.000000 1.000000 1.000000 1.000000 1.000000 0.003927 0.001468
TRANSITION SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.196929 0.094289
UPPER SAND FALL 0.321545 0.307376 0.001837 0.000656 0.003927 0.196929 1.000000

UPPER SAND SPRING 0.205368 0.195883 0.000685 0.000219 0.001468 0.094289 1.000000

BEDROCK 
FALL

BEDROCK 
SPRING

LOWER SAND 
FALL

LOWER SAND 
SPRING

TRANSITION 
FALL

TRANSITION 
SPRING

UPPER SAND 
FALL

UPPER SAND 
SPRING

BEDROCK FALL 1.000000 1.000000 1.000000 1.000000 0.661852 0.080542 0.021866
BEDROCK SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 0.364351 0.117779
LOWER SAND FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.306140
LOWER SAND SPRING 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 0.575663
TRANSITION FALL 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
TRANSITION SPRING 0.661852 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
UPPER SAND FALL 0.080542 0.364351 1.000000 1.000000 1.000000 1.000000 1.000000

UPPER SAND SPRING 0.021866 0.117779 0.306140 0.575663 1.000000 1.000000 1.000000

5 Percent Significance Level was used.

(1) Conclusion based on statistical hypothesis tests, and combining subgroups across hydrogeologic units.

SODIUM

MAGNESIUM

MANGANESE

NICKEL

POTASSIUM

All Groups are Similar.

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Lower Sand Spring, Transition Fall and Transition 
Spring are Similar.  Upper Sand Fall and Upper 

Sand Spring are Similar.

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Lower Sand Spring, Transition Fall, and Transition 

Spring are Similar.  Upper Sand Fall and Upper 
Sand Spring are Similar.

Bedrock Fall, Bedrock Spring, Lower Sand Fall, 
Lower Sand Spring, Transition Fall and Transition 
Spring are Similar.  Upper Sand Fall and Upper 

Sand Spring are Similar.

Bedrock Fall, Lower Sand Spring, Upper Sand 
Fall, and Upper Sand Spring are Similar.  

Transition Fall and Transition Spring are Similar.



Table A.2.4.4

Two Sample Hypothesis Tests

Groundwater

Naval Air Station, Brunswick, Maine

Mann Whitney Gehan Test Proportion Test
P-Value P-Value Test Statistic Critical Value Conclusion P-Value

Dissolved Inorganics

BERYLLIUM NA 0.308 4 7 EQUAL NA

Groundwater concentrations in the Upper Sand Fall wells are similar 
to concentrations in the Upper Sand Spring wells.

CADMIUM NA 0.223 4 3 NOT EQUAL NA

Groundwater concentrations in the Bedrock Spring wells are Not 
Similar to Lower Sand Spring wells.

VANADIUM NA 0.643 6 7 EQUAL NA
Groundwater concentrations in Lower Sand Fall wells are Similar to 

Upper Sand Fall wells.

NA = Not Applicable
5 percent Significance Level was used.

Quantile Test
ConclusionParameter





 

A.2.5-1 

APPENDIX A.2.5 UPPER PREDICTION LIMITS 

For the evaluation of site data, either site-wide tests or individual comparison tests will be used to 

compare site concentrations to background concentrations.  Site wide tests are used to compare 

an average/median site concentration to an average/median background concentration.  

Individual comparison tests are used to compare individual site data concentrations to a 

representative background concentration.  Site wide comparisons are the preferred method of 

comparison.  If site-wide comparisons cannot be used, then the alternative is to use individual 

comparison tests.   

 

USEPA’s Pro UCL version 4.00.05 calculates multiple background values and accounts for non-

detected concentration.  One of the background threshold values calculated by Pro UCL is a 95 

percent Upper Prediction Limit (UPL).  The UPL is based on the null hypothesis that individual 

site concentrations represent background concentrations.  Concentrations from one site sample 

are compared to a threshold level that is statistically derived so as to represent an upper bound of 

the average background concentration.   

 

The data subgroups were combined to calculate 95 percent UPLs based on the 

recommendations presented in Appendix A.2.4 (Tables A.2.4.2 through A.2.4.4).  Table A.2.5.1 

presents the 95 percent UPLs for groundwater.  A UPL was calculated only if there were at least 

three detected concentrations for a specific chemical.  

  

 



TABLE A.2.5.1

GROUNDWATER UPPER PREDICTION LIMITS

NAVAL AIR STATION, BRUNSWICK, MAINE

UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE

Inorganics (ug/L)

ALUMINUM 1930 Lognormal 1930 Lognormal 1930 Lognormal 1930 Lognormal 3660 Gamma WH 3660 Gamma WH 1930 Lognormal 1930 Lognormal

ANTIMONY ND ND ND ND ND ND NA NA NA NA ND ND ND ND ND ND

ARSENIC NA NA 13.8 Nonparametric 13.8 Nonparametric 13.8 Nonparametric 13.8 Nonparametric 13.8 Nonparametric 13.8 Nonparametric ND ND

BARIUM 43.3 Lognormal 43.3 Lognormal 9.8 Gamma WH 9.8 Gamma WH 43.3 Lognormal 43.3 Lognormal 43.3 Lognormal 43.3 Lognormal

BERYLLIUM NA NA NA NA NA NA 0.27 Nonparametric ND ND 0.27 Nonparametric 0.27 Nonparametric 0.27 Nonparametric

CADMIUM NA NA 0.61 Nonparametric ND ND 0.61 Nonparametric ND ND NA NA ND ND NA NA

CALCIUM 21800 Lognormal 21800 Lognormal 21800 Lognormal 21800 Lognormal 21800 Lognormal 21800 Lognormal 9640 Gamma WH 9640 Gamma WH

CHROMIUM ND ND ND ND NA NA ND ND ND ND ND ND ND ND ND ND

COBALT 12.1 Nonparametric 12.1 Nonparametric 12.1 Nonparametric 12.1 Nonparametric 2.4 Gamma WH 2.4 Gamma WH 12.1 Nonparametric 12.1 Nonparametric

COPPER 13.9 Nonparametric 13.9 Nonparametric 13.9 Nonparametric 13.9 Nonparametric 13.9 Nonparametric 13.9 Nonparametric 1.5 Gamma WH 1.5 Gamma WH

IRON 5090 Lognormal 5090 Lognormal 5090 Lognormal 5090 Lognormal 5090 Lognormal 5090 Lognormal 2100 Gamma WH 2100 Gamma WH

LEAD 2.2 Gamma WH 2.2 Gamma WH 2.2 Gamma WH NA NA 2.2 Gamma WH 2.2 Gamma WH 0.66 Lognormal 0.66 Lognormal

MAGNESIUM 13600 Nonparametric 13600 Nonparametric 13600 Nonparametric 13600 Nonparametric 13600 Nonparametric 13600 Nonparametric 2270 Gamma WH 2270 Gamma WH

MANGANESE 547 Gamma WH 547 Gamma WH 547 Gamma WH 547 Gamma WH 547 Gamma WH 547 Gamma WH 173 Gamma WH 173 Gamma WH

MERCURY NA NA ND ND ND ND ND ND ND ND NA NA ND ND ND ND

NICKEL 4.1 Gamma WH 4.1 Gamma WH 4.1 Gamma WH 4.1 Gamma WH 7.1 Normal 7.1 Normal 4.1 Gamma WH 4.1 Gamma WH

POTASSIUM 3340 Normal 3340 Normal 3340 Normal 3340 Normal 3340 Normal 3340 Normal 1790 Normal 1790 Normal

SELENIUM ND ND ND ND ND ND ND ND ND ND NA NA ND ND 0.77 Normal

SILVER ND ND ND ND ND ND NA NA ND ND ND ND ND ND ND ND

SODIUM 31600 Lognormal 31600 Lognormal 31600 Lognormal 31600 Lognormal 31600 Lognormal 31600 Lognormal 67800 Nonparametric 67800 Nonparametric

THALLIUM ND ND ND ND ND ND NA NA ND ND ND ND ND ND NA NA

VANADIUM ND ND ND ND 4.6 Gamma WH ND ND NA NA 4.6 Gamma WH 4.6 Gamma WH NA NA

ZINC 18.5 Lognormal 18.5 Lognormal 18.5 Lognormal 18.5 Lognormal 18.5 Lognormal 18.5 Lognormal 6.1 Normal 6.1 Normal

Dissolved Inorganics (ug/L)

ALUMINUM ND ND NA NA ND ND ND ND ND ND 736 Normal 736 Normal 736 Normal

ANTIMONY ND ND NA NA ND ND NA NA ND ND ND ND ND ND ND ND

ARSENIC NA NA 14.6 Nonparametric 14.6 Nonparametric 14.6 Nonparametric 14.6 Nonparametric 14.6 Nonparametric 14.6 Nonparametric ND ND

BARIUM ND ND 36.6 Lognormal 9.5 Gamma WH 9.5 Gamma WH 36.6 Lognormal 36.6 Lognormal 36.6 Lognormal 36.6 Lognormal

BERYLLIUM ND ND NA NA ND ND ND ND ND ND ND ND 0.4 Normal 0.4 Normal

CADMIUM ND ND NA(1)
NA ND ND 0.8 Normal ND ND ND ND ND ND NA NA

CALCIUM 23800 Gamma WH 23800 Gamma WH 23800 Gamma WH 23800 Gamma WH 23800 Gamma WH 23800 Gamma WH 11700 Gamma WH 11700 Gamma WH

COBALT NA NA 9.1 Nonparametric 9.1 Nonparametric 9.1 Nonparametric 1.8 Gamma WH 1.8 Gamma WH 9.1 Nonparametric 9.1 Nonparametric

COPPER ND ND NA NA NA NA 1.8 Gamma WH NA NA 1.8 Gamma WH 1.8 Gamma WH 1.8 Gamma WH

IRON NA NA 1240 Lognormal 1240 Lognormal 1240 Lognormal 1240 Lognormal 1240 Lognormal 526 Gamma WH 526 Gamma WH

LEAD ND ND NA NA 0.20 Lognormal ND ND NA NA 0.20 Lognormal 0.20 Lognormal 0.20 Lognormal

MAGNESIUM 12000 Lognormal 12000 Lognormal 12000 Lognormal 12000 Lognormal 12000 Lognormal 12000 Lognormal 2250 Gamma WH 2250 Gamma WH

MANGANESE 432 Gamma WH 432 Gamma WH 432 Gamma WH 432 Gamma WH 432 Gamma WH 432 Gamma WH 432 Gamma WH 432 Gamma WH

NICKEL ND ND 2.7 Gamma WH NA NA 2.7 Gamma WH 5.4 Normal 5.4 Normal 2.7 Gamma WH 2.7 Gamma WH

POTASSIUM 3230 Normal 3230 Normal 3230 Normal 3230 Normal 3230 Normal 3230 Normal 1790 Normal 1790 Normal

SELENIUM ND ND ND ND ND ND 0.72 Normal ND ND 0.72 Normal ND ND 0.72 Normal

SODIUM 31200 Nonparametric 31200 Nonparametric 31200 Nonparametric 31200 Nonparametric 31200 Nonparametric 31200 Nonparametric 68200 Nonparametric 68200 Nonparametric

VANADIUM ND ND ND ND 1.7 Nonparametric ND ND ND ND ND ND 1.7 Nonparametric ND ND

ZINC ND ND 16.2 Nonparametric NA NA 16.2 Nonparametric 16.2 Nonparametric 16.2 Nonparametric 16.2 Nonparametric 16.2 Nonparametric

Miscellaneous (mg/L)

BROMIDE ND ND -- -- 0.32 Normal -- -- ND ND -- -- ND ND -- --

CHLORIDE 91.2 Nonparametric -- -- 91.2 Nonparametric -- -- 91.2 Nonparametric -- -- 91.2 Nonparametric -- --

(1) Four samples is not enough to calculate a UPL.

UPLs were calculated using Pro UCL version 4.1.00.

Chemicals are listed only if there are enough detected samples to calculate a UPL.

ND = Non-Detect

NA = Not enough detected samples to calculate a meaningful UPL.

UPL = 95% Upper Prediction 

WH = Wilson Hilferty 

-- Chemcial was not analyzed for

Upper Prediction Limits

Parameter BEDROCK FALL BEDROCK SPRING LOWER SAND FALL LOWER SAND SPRING TRANSITION FALL TRANSITION SPRING UPPER SAND FALL UPPER SAND SPRING
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A B C D E F G H I J K L

95% BCA UTL with 90% Coverage 0.73

95% Bootstrap (%) UTL with 90% Coverage 0.73

SD 0.163 SD in Original Scale 0.112

95% UTL with 90% Coverage 0.802 95% UTL with 90% Coverage 0.785

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.465 Mean in Original Scale 0.519

99% Percentile (z) 0.867 99% Percentile (z) 1.103

90% Percentile (z) 0.664 90% Percentile (z) 0.68

95% Percentile (z) 0.735 95% Percentile (z) 0.804

95% UTL 90% Coverage 0.817 95% UTL 90% Coverage 0.979

95% UPL (t) 0.769 95% UPL (t) 0.872

Mean 0.416 Mean (Log Scale) -0.979

SD 0.194 SD (Log Scale) 0.463

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Test Statistic 0.958

Warning: There are only 7 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0973 SD of Detected 0.163

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.73 Maximum Detected -0.315

Mean of Detected 0.605 Mean of Detected -0.514

Raw Statistics Log-transformed Statistics

Minimum Detected 0.465 Minimum Detected -0.766

Number of Distinct Detected Data 7 Number of Non-Detect Data 8

Tolerance Factor 2.068 Percent Non-Detects 53.33%

Selenium Upper Sand Spring

General Statistics

Number of Valid Data 15 Number of Detected Data 7

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File WorkSheet.wst
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Note: DL/2 is not a recommended method.

95% Percentile 0.825

99% Percentile 1.008

95% WH Approx. Gamma UTL with 90% Coverage 0.902

90% Percentile 0.737 95% HW Approx. Gamma UTL with 90% Coverage 0.922

Nu star 228.9 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.842

95% Percentile of Chisquare (2k) 25.34 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.856

k star 7.631

Theta star 0.0651 Gamma ROS Limits with Extrapolated Data

Median 0.515 95% Percentile (z) 0.683

SD 0.15 99% Percentile (z) 0.747

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.7

Mean 0.497 90% Percentile (z) 0.65

95% KM UTL with 90% Coverage 0.723

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.949

5% K-S Critical Value 0.311 SD 0.0931

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.026

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

K-S Test Statistic 0.179 Mean 0.53

A-D Test Statistic 0.217 Nonparametric Statistics

Theta Star 0.0237

nu star 358

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 25.57 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.733 95% Percentile (z) 0.718

99% Percentile (z) 0.844 99% Percentile (z) 0.829

95% UPL (t) 0.762 95% UPL (t) 0.745

90% Percentile (z) 0.674 90% Percentile (z) 0.666
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A B C D E F G H I J K L

95% Percentile (z) 0.311 95% Percentile (z) 0.328

99% Percentile (z) 0.338 99% Percentile (z) 0.373

95% UPL (t) 0.319 95% UPL (t) 0.341

90% Percentile (z) 0.297 90% Percentile (z) 0.307

SD 0.0399 SD (Log Scale) 0.186

95% UTL 90% Coverage 0.331 95% UTL 90% Coverage 0.361

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.245 Mean (Log Scale) -1.419

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.992 Shapiro Wilk Test Statistic 0.999

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning: There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0954 SD of Detected 0.429

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.33 Maximum Detected -1.109

Mean of Detected 0.23 Mean of Detected -1.53

Raw Statistics Log-transformed Statistics

Minimum Detected 0.14 Minimum Detected -1.966

No statistics will be produced!

Tolerance Factor 2.155 Percent Non-Detects 76.92%

Number of Distinct Detected Data 3 Number of Non-Detect Data 10

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful and reliable test statistics and estimates.

BROMIDE

General Statistics

Number of Valid Data 13 Number of Detected Data 3

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File WorkSheet.wst
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99% Percentile N/A

Note: DL/2 is not a recommended method.

90% Percentile N/A 95% HW Approx. Gamma UTL with 90% Coverage N/A

95% Percentile N/A

95% Percentile of Chisquare (2k) N/A 95% Hawkins Wixley (HW) Approx. Gamma UPL N/A

95% WH Approx. Gamma UTL with 90% Coverage N/A

Theta star N/A Gamma ROS Limits with Extrapolated Data

Nu star N/A 95% Wilson Hilferty (WH) Approx. Gamma UPL N/A

SD N/A 99% Percentile (z) 0.411

k star N/A

Mean N/A 90% Percentile (z) 0.33

Median N/A 95% Percentile (z) 0.358

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.582

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.374

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0551

95% KM UTL with 90% Coverage 0.398

K-S Test Statistic N/A Mean 0.23

5% K-S Critical Value N/A SD 0.0779

A-D Test Statistic N/A Nonparametric Statistics

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

nu star N/A

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data appear Normal at 5% Significance Level

Theta Star N/A

99% Percentile (z) 0.677

90% Percentile (z) 0.406

95% Percentile (z) 0.485

95% UTL 90% Coverage 0.623

95% UPL (t) 0.536

Mean in Log Scale -1.53

SD in Log Scale 0.49

Mean in Original Scale 0.242

SD in Original Scale 0.118

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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A B C D E F G H I J K L

90% Percentile (z) 1.769

95% Percentile (z) 2.601

95% UTL 90% Coverage 2.587

95% UPL (t) 2.738

Mean in Log Scale -0.789

SD in Log Scale 1.061

Mean in Original Scale 0.84

SD in Original Scale 1.046

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 2.68 95% Percentile (z) 3.522

99% Percentile (z) 3.388 99% Percentile (z) 7.679

95% UPL (t) 2.73 95% UPL (t) 3.723

90% Percentile (z) 2.302 90% Percentile (z) 2.325

SD 1.039 SD (Log Scale) 1.144

95% UTL 90% Coverage 2.675 95% UTL 90% Coverage 3.502

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.97 Mean (Log Scale) -0.622

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.922

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.00%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 49

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Maximum Non-Detect 4 Maximum Non-Detect 1.386

SD of Detected 1.165 SD of Detected 0.848

Minimum Non-Detect 0.2 Minimum Non-Detect -1.609

Maximum Detected 4.1 Maximum Detected 1.411

Mean of Detected 1.812 Mean of Detected 0.324

Raw Statistics Log-transformed Statistics

Minimum Detected 0.21 Minimum Detected -1.561

Number of Distinct Detected Data 17 Number of Non-Detect Data 31

Tolerance Factor 1.64 Percent Non-Detects 62.00%

Nickel no Transition

General Statistics

Number of Valid Data 50 Number of Detected Data 19

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File WorkSheet.wst
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99% Percentile 10.53

Note: DL/2 is not a recommended method.

90% Percentile 1.887 95% HW Approx. Gamma UTL with 90% Coverage 3.136

95% Percentile 3.975

95% Percentile of Chisquare (2k) 1.245 95% Hawkins Wixley (HW) Approx. Gamma UPL 3.419

95% WH Approx. Gamma UTL with 90% Coverage 2.802

Theta star 6.384 Gamma ROS Limits with Extrapolated Data

Nu star 10.79 95% Wilson Hilferty (WH) Approx. Gamma UPL 2.993

SD 1.135 99% Percentile (z) 3.31

k star 0.108

Mean 0.689 90% Percentile (z) 2.216

Median 0.000001 95% Percentile (z) 2.597

Assuming Gamma Distribution 95% KM Chebyshev UPL 5.484

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2.647

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.156

95% KM UTL with 90% Coverage 2.591

K-S Test Statistic 0.114 Mean 0.874

5% K-S Critical Value 0.201 SD 1.047

A-D Test Statistic 0.287 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

nu star 65.36

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.72 Data appear Normal at 5% Significance Level

Theta Star 1.054

99% Percentile (z) 5.359
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 22300

5% K-S Critical Value 0.11 99% Percentile 26536

Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 17200

K-S Test Statistic 0.101 95% Percentile 21085

A-D Test Statistic 0.774 Nonparametric Statistics

MLE of Standard Deviation 5554

nu star 410.9

Theta Star 3172

MLE of Mean 9726

Gamma Distribution Test Data Distribution Test

k star 3.066 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 19267 95% Percentile (z) 21379

99% Percentile (z) 23221 99% Percentile (z) 31717

95% UPL (t) 19475 95% UPL (t) 21827

90% Percentile (z) 17160 90% Percentile (z) 17325

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 18918 95% UTL with 90% Coverage 20647

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.163 Lilliefors Test Statistic 0.085

Coefficient of Variation 0.596

Skewness 1.168

Mean 9726 Mean 9.018

SD 5801 SD 0.579

Median 7740 Median 8.954

Third Quartile 12600 Third Quartile 9.441

Second Largest 26400 Second Largest 10.18

First Quartile 5270 First Quartile 8.57

Minimum 2510 Minimum 7.828

Maximum 26800 Maximum 10.2

Tolerance Factor 1.585

Raw Statistics Log-Transformed Statistics

CACLIUM NO UPPER SAND

General Statistics

Total Number of Observations 67 Number of Distinct Observations 64

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File WorkSheet.wst
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5% K-S Critical Value 0.164 99% Percentile 11939

Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.769 90% Percentile 8591

K-S Test Statistic 0.161 95% Percentile 10895

A-D Test Statistic 0.988 Nonparametric Statistics

MLE of Standard Deviation 3077

nu star 69.91

Theta Star 2851

MLE of Mean 3321

Gamma Distribution Test Data Distribution Test

k star 1.165 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 8858 95% Percentile (z) 10147

99% Percentile (z) 11152 99% Percentile (z) 19363

95% UPL (t) 9135 95% UPL (t) 10971

90% Percentile (z) 7635 90% Percentile (z) 7190

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 9303 95% UTL with 90% Coverage 11501

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.771 Shapiro Wilk Test Statistic 0.952

Skewness 1.517

Background Statistics

SD 3366 SD 0.948

Coefficient of Variation 1.013

Third Quartile 4820 Third Quartile 8.469

Mean 3321 Mean 7.665

First Quartile 1068 First Quartile 6.973

Median 1815 Median 7.504

Maximum 12200 Maximum 9.409

Second Largest 11300 Second Largest 9.333

Raw Statistics Log-Transformed Statistics

Minimum 405.5 Minimum 6.005

Total Number of Observations 30 Number of Distinct Observations 30

Tolerance Factor 1.777

CALCIUM UPPER SAND

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 19544

95% HW Approx. Gamma UTL with 90% Coverage 19745

95% WH Approx. Gamma UPL 20394 Upper Threshold Limit Based upon IQR 23595

95% HW Approx. Gamma UPL 20658

99% Percentile 27017 95% UPL 23800

95% Chebyshev UPL 35200

90% Percentile 17173 95% Percentile Bootstrap UTL with 90% Coverage 20870

95% Percentile 20283 95% BCA Bootstrap UTL with 90% Coverage 20120
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5% K-S Critical Value 0.11 99% Percentile 14406

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 9666

K-S Test Statistic 0.129 95% Percentile 11990

A-D Test Statistic 1.086 Nonparametric Statistics

MLE of Standard Deviation 2969

nu star 398.3

Theta Star 1722

MLE of Mean 5118

Gamma Distribution Test Data Distribution Test

k star 2.972 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 10212 95% Percentile (z) 11714

99% Percentile (z) 12322 99% Percentile (z) 17710

95% UPL (t) 10323 95% UPL (t) 11971

90% Percentile (z) 9087 90% Percentile (z) 9397

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 10025 95% UTL with 90% Coverage 11293

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.202 Lilliefors Test Statistic 0.103

Skewness 1.421

Background Statistics

SD 3096 SD 0.607

Coefficient of Variation 0.605

Third Quartile 5565 Third Quartile 8.624

Mean 5118 Mean 8.371

First Quartile 3310 First Quartile 8.104

Median 4430 Median 8.396

Maximum 15000 Maximum 9.616

Second Largest 14100 Second Largest 9.554

Raw Statistics Log-Transformed Statistics

Minimum 798 Minimum 6.682

Total Number of Observations 67 Number of Distinct Observations 62

Tolerance Factor 1.585

Magnesium no Upper Sand

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 9891

95% HW Approx. Gamma UTL with 90% Coverage 10136

95% WH Approx. Gamma UPL 9587 Upper Threshold Limit Based upon IQR 10449

95% HW Approx. Gamma UPL 9796

99% Percentile 14177 95% UPL 11705

95% Chebyshev UPL 18236

90% Percentile 7364 95% Percentile Bootstrap UTL with 90% Coverage 11390

95% Percentile 9431 95% BCA Bootstrap UTL with 90% Coverage 11300

Assuming Gamma Distribution 95% UTL with 90% Coverage 11300
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5% K-S Critical Value 0.162 99% Percentile 3710

5% A-D Critical Value 0.761 90% Percentile 1545

K-S Test Statistic 0.158 95% Percentile 3108

A-D Test Statistic 1.809 Nonparametric Statistics

MLE of Standard Deviation 694.4

nu star 96.14

Theta Star 548.6

MLE of Mean 879

Gamma Distribution Test Data Distribution Test

k star 1.602 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 2347 95% Percentile (z) 2134

99% Percentile (z) 2955 99% Percentile (z) 3505

95% UPL (t) 2420 95% UPL (t) 2266

90% Percentile (z) 2023 90% Percentile (z) 1638

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2465 95% UTL with 90% Coverage 2349

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.648 Shapiro Wilk Test Statistic 0.881

Skewness 2.403

Background Statistics

SD 892.4 SD 0.728

Coefficient of Variation 1.015

Third Quartile 1001 Third Quartile 6.909

Mean 879 Mean 6.468

First Quartile 353.5 First Quartile 5.868

Median 563.8 Median 6.335

Maximum 3780 Maximum 8.237

Second Largest 3540 Second Largest 8.172

Raw Statistics Log-Transformed Statistics

Minimum 279 Minimum 5.631

Total Number of Observations 30 Number of Distinct Observations 29

Tolerance Factor 1.777

Magnesium Upper SAnd

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 10358

95% HW Approx. Gamma UTL with 90% Coverage 10509

95% WH Approx. Gamma UPL 10813 Upper Threshold Limit Based upon IQR 8948

95% HW Approx. Gamma UPL 11003

99% Percentile 14395 95% UPL 12800

95% Chebyshev UPL 18716

90% Percentile 9099 95% Percentile Bootstrap UTL with 90% Coverage 12800

95% Percentile 10770 95% BCA Bootstrap UTL with 90% Coverage 11180

Assuming Gamma Distribution 95% UTL with 90% Coverage 12800
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5% A-D Critical Value 0.759 90% Percentile 27400

K-S Test Statistic 0.134 95% Percentile 30610

A-D Test Statistic 2.058 Nonparametric Statistics

MLE of Standard Deviation 8413

nu star 347

Theta Star 5228

MLE of Mean 13539

Gamma Distribution Test Data Distribution Test

k star 2.59 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 28400 95% Percentile (z) 30942

99% Percentile (z) 34557 99% Percentile (z) 47273

95% UPL (t) 28723 95% UPL (t) 31639

90% Percentile (z) 25117 90% Percentile (z) 24684

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 27855 95% UTL with 90% Coverage 29804

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.186 Lilliefors Test Statistic 0.115

Skewness 1.176

Background Statistics

SD 9035 SD 0.622

Coefficient of Variation 0.667

Third Quartile 15700 Third Quartile 9.661

Mean 13539 Mean 9.317

First Quartile 6875 First Quartile 8.836

Median 10300 Median 9.24

Maximum 41700 Maximum 10.64

Second Largest 33100 Second Largest 10.41

Raw Statistics Log-Transformed Statistics

Minimum 3150 Minimum 8.055

Total Number of Observations 67 Number of Distinct Observations 63

Tolerance Factor 1.585

Sodium No Upper Sand

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 2317

95% HW Approx. Gamma UTL with 90% Coverage 2314

95% WH Approx. Gamma UPL 2254 Upper Threshold Limit Based upon IQR 1972

95% HW Approx. Gamma UPL 2247

99% Percentile 3224 95% UPL 3648

95% Chebyshev UPL 4833

90% Percentile 1803 95% Percentile Bootstrap UTL with 90% Coverage 3540

95% Percentile 2240 95% BCA Bootstrap UTL with 90% Coverage 3540

Assuming Gamma Distribution 95% UTL with 90% Coverage 3540

Data follow Appx. Gamma Distribution at 5% Significance Level
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5% A-D Critical Value 0.79 90% Percentile 29660

A-D Test Statistic 2.509 Nonparametric Statistics

MLE of Standard Deviation 15034

nu star 40.29

Theta Star 18346

MLE of Mean 12320

Gamma Distribution Test Data Distribution Test

k star 0.672 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 42926 95% Percentile (z) 40947

99% Percentile (z) 55607 99% Percentile (z) 95156

95% UPL (t) 44459 95% UPL (t) 45339

90% Percentile (z) 36166 90% Percentile (z) 26121

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 45385 95% UTL with 90% Coverage 48220

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.638 Shapiro Wilk Test Statistic 0.859

Skewness 2.427

Background Statistics

SD 18607 SD 1.237

Coefficient of Variation 1.51

Third Quartile 19475 Third Quartile 9.877

Mean 12320 Mean 8.585

First Quartile 2119 First Quartile 7.657

Median 3215 Median 8.074

Maximum 81150 Maximum 11.3

Second Largest 57600 Second Largest 10.96

Raw Statistics Log-Transformed Statistics

Minimum 1300 Minimum 7.17

Total Number of Observations 30 Number of Distinct Observations 28

Tolerance Factor 1.777

Sodium Upper Sand

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 28463

95% HW Approx. Gamma UTL with 90% Coverage 28696

95% WH Approx. Gamma UPL 29793 Upper Threshold Limit Based upon IQR 28938

95% HW Approx. Gamma UPL 30122

99% Percentile 40260 95% UPL 31240

95% Chebyshev UPL 53213

90% Percentile 24813 95% Percentile Bootstrap UTL with 90% Coverage 30700

95% Percentile 29662 95% BCA Bootstrap UTL with 90% Coverage 30520

Assuming Gamma Distribution 95% UTL with 90% Coverage 30700

5% K-S Critical Value 0.11 99% Percentile 36024

Data not Gamma Distributed at 5% Significance Level
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A-D Test Statistic 3.9 Nonparametric Statistics

MLE of Standard Deviation 16.95

nu star 68.48

Theta Star 19.86

MLE of Mean 14.47

Gamma Distribution Test Data Distribution Test

k star 0.729 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 57.53 95% Percentile (z) 41.29

99% Percentile (z) 75.37 99% Percentile (z) 88.17

95% UPL (t) 58.88 95% UPL (t) 43.73

90% Percentile (z) 48.02 90% Percentile (z) 27.55

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 57.74 95% UTL with 90% Coverage 41.66

Shapiro Wilk Critical Value 0.946 Shapiro Wilk Critical Value 0.946

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.505 Shapiro Wilk Test Statistic 0.911

Skewness 3.493

Background Statistics

SD 26.18 SD 1.113

Coefficient of Variation 1.81

Third Quartile 10.2 Third Quartile 2.319

Mean 14.47 Mean 1.889

First Quartile 3.6 First Quartile 1.281

Median 4.7 Median 1.548

Maximum 130 Maximum 4.868

Second Largest 120 Second Largest 4.787

Raw Statistics Log-Transformed Statistics

Minimum 0.85 Minimum -0.163

Total Number of Observations 47 Number of Distinct Observations 42

Tolerance Factor 1.653

Chloride

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 43327

95% HW Approx. Gamma UTL with 90% Coverage 43858

95% WH Approx. Gamma UPL 41690 Upper Threshold Limit Based upon IQR 45509

95% HW Approx. Gamma UPL 42024

99% Percentile 69730 95% UPL 68198

95% Chebyshev UPL 94769

90% Percentile 31227 95% Percentile Bootstrap UTL with 90% Coverage 59955

95% Percentile 42567 95% BCA Bootstrap UTL with 90% Coverage 57600

Assuming Gamma Distribution 95% UTL with 90% Coverage 57600

5% K-S Critical Value 0.167 99% Percentile 74321

Data not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.278 95% Percentile 47700
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95% WH Approx. Gamma UTL with 90% Coverage 43.68

95% HW Approx. Gamma UTL with 90% Coverage 42.63

95% WH Approx. Gamma UPL 45.16 Upper Threshold Limit Based upon IQR 20.1

95% HW Approx. Gamma UPL 44.2

99% Percentile 78.43 95% UPL 91.2

95% Chebyshev UPL 129.8

90% Percentile 35.97 95% Percentile Bootstrap UTL with 90% Coverage 48

95% Percentile 48.54 95% BCA Bootstrap UTL with 90% Coverage 48

Assuming Gamma Distribution 95% UTL with 90% Coverage 48

5% K-S Critical Value 0.134 99% Percentile 125.4

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.79 90% Percentile 36.8

K-S Test Statistic 0.252 95% Percentile 45.6
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Assuming Gamma Distribution 95% UTL with 90% Coverage 24400

5% K-S Critical Value 0.11 99% Percentile 26638

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 17360

K-S Test Statistic 0.114 95% Percentile 22630

A-D Test Statistic 0.855 Nonparametric Statistics

MLE of Standard Deviation 5584

nu star 406

Theta Star 3208

MLE of Mean 9719

Gamma Distribution Test Data Distribution Test

k star 3.03 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 19404 95% Percentile (z) 21374

99% Percentile (z) 23417 99% Percentile (z) 31742

95% UPL (t) 19615 95% UPL (t) 21823

90% Percentile (z) 17265 90% Percentile (z) 17311

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 19049 95% UTL with 90% Coverage 20640

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.174 Lilliefors Test Statistic 0.0848

Coefficient of Variation 0.606

Skewness 1.237

Mean 9719 Mean 9.015

SD 5888 SD 0.58

Median 7820 Median 8.964

Third Quartile 13000 Third Quartile 9.473

Second Largest 26400 Second Largest 10.18

First Quartile 5410 First Quartile 8.596

Minimum 2530 Minimum 7.836

Maximum 27100 Maximum 10.21

Tolerance Factor 1.585

Raw Statistics Log-Transformed Statistics

CALCIUM NOT UPPER SAND

General Statistics

Total Number of Observations 67 Number of Distinct Observations 64

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Sheet1.wst
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5% K-S Critical Value 0.164 99% Percentile 11713

Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.771 90% Percentile 9032

K-S Test Statistic 0.158 95% Percentile 11005

A-D Test Statistic 0.922 Nonparametric Statistics

MLE of Standard Deviation 3123

nu star 65.63

Theta Star 2986

MLE of Mean 3266

Gamma Distribution Test Data Distribution Test

k star 1.094 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 8839 95% Percentile (z) 10413

99% Percentile (z) 11148 99% Percentile (z) 20499

95% UPL (t) 9118 95% UPL (t) 11301

90% Percentile (z) 7608 90% Percentile (z) 7257

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 9287 95% UTL with 90% Coverage 11874

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.765 Shapiro Wilk Test Statistic 0.956

Skewness 1.508

Background Statistics

SD 3388 SD 0.994

Coefficient of Variation 1.037

Third Quartile 4705 Third Quartile 8.441

Mean 3266 Mean 7.616

First Quartile 1006 First Quartile 6.914

Median 1775 Median 7.479

Maximum 11800 Maximum 9.376

Second Largest 11500 Second Largest 9.35

Raw Statistics Log-Transformed Statistics

Minimum 335 Minimum 5.814

Total Number of Observations 30 Number of Distinct Observations 30

Tolerance Factor 1.777

CALCIUM UPPER SAND

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 19588

95% HW Approx. Gamma UTL with 90% Coverage 19777

95% WH Approx. Gamma UPL 20445 Upper Threshold Limit Based upon IQR 24385

95% HW Approx. Gamma UPL 20696

99% Percentile 27128 95% UPL 24760

95% Chebyshev UPL 35575

90% Percentile 17207 95% Percentile Bootstrap UTL with 90% Coverage 20860

95% Percentile 20340 95% BCA Bootstrap UTL with 90% Coverage 21100
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5% K-S Critical Value 0.11 99% Percentile 14408

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.757 90% Percentile 9820

K-S Test Statistic 0.142 95% Percentile 12570

A-D Test Statistic 1.178 Nonparametric Statistics

MLE of Standard Deviation 3005

nu star 404.2

Theta Star 1730

MLE of Mean 5219

Gamma Distribution Test Data Distribution Test

k star 3.016 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 10385 95% Percentile (z) 11904

99% Percentile (z) 12525 99% Percentile (z) 17953

95% UPL (t) 10497 95% UPL (t) 12164

90% Percentile (z) 9244 90% Percentile (z) 9562

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 10196 95% UTL with 90% Coverage 11479

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.217 Lilliefors Test Statistic 0.114

Skewness 1.47

Background Statistics

SD 3140 SD 0.603

Coefficient of Variation 0.602

Third Quartile 5630 Third Quartile 8.636

Mean 5219 Mean 8.393

First Quartile 3460 First Quartile 8.149

Median 4580 Median 8.429

Maximum 15200 Maximum 9.629

Second Largest 14000 Second Largest 9.547

Raw Statistics Log-Transformed Statistics

Minimum 826 Minimum 6.717

Total Number of Observations 67 Number of Distinct Observations 65

Tolerance Factor 1.585

Magnesium No Upper Sand

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 9948

95% HW Approx. Gamma UTL with 90% Coverage 10231

95% WH Approx. Gamma UPL 9635 Upper Threshold Limit Based upon IQR 10253

95% HW Approx. Gamma UPL 9878

99% Percentile 14382 95% UPL 11635

95% Chebyshev UPL 18279

90% Percentile 7356 95% Percentile Bootstrap UTL with 90% Coverage 11530

95% Percentile 9481 95% BCA Bootstrap UTL with 90% Coverage 11530

Assuming Gamma Distribution 95% UTL with 90% Coverage 11500
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5% K-S Critical Value 0.162 99% Percentile 3696

5% A-D Critical Value 0.76 90% Percentile 1581

K-S Test Statistic 0.149 95% Percentile 3174

A-D Test Statistic 1.661 Nonparametric Statistics

MLE of Standard Deviation 697.1

nu star 98.71

Theta Star 543.5

MLE of Mean 894.1

Gamma Distribution Test Data Distribution Test

k star 1.645 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 2364 95% Percentile (z) 2156

99% Percentile (z) 2973 99% Percentile (z) 3519

95% UPL (t) 2438 95% UPL (t) 2287

90% Percentile (z) 2040 90% Percentile (z) 1660

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2482 95% UTL with 90% Coverage 2371

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.65 Shapiro Wilk Test Statistic 0.897

Skewness 2.398

Background Statistics

SD 893.8 SD 0.719

Coefficient of Variation 1

Third Quartile 1020 Third Quartile 6.926

Mean 894.1 Mean 6.494

First Quartile 362 First Quartile 5.891

Median 558.5 Median 6.325

Maximum 3710 Maximum 8.219

Second Largest 3660 Second Largest 8.205

Raw Statistics Log-Transformed Statistics

Minimum 268 Minimum 5.591

Total Number of Observations 30 Number of Distinct Observations 27

Tolerance Factor 1.777

Magnesium UpperSand

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 10519

95% HW Approx. Gamma UTL with 90% Coverage 10673

95% WH Approx. Gamma UPL 10978 Upper Threshold Limit Based upon IQR 8885

95% HW Approx. Gamma UPL 11171

99% Percentile 14593 95% UPL 13620

95% Chebyshev UPL 19010

90% Percentile 9249 95% Percentile Bootstrap UTL with 90% Coverage 11720

95% Percentile 10936 95% BCA Bootstrap UTL with 90% Coverage 11720

Assuming Gamma Distribution 95% UTL with 90% Coverage 13500
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5% A-D Critical Value 0.79 90% Percentile 30430

K-S Test Statistic 0.275 95% Percentile 48145

A-D Test Statistic 2.533 Nonparametric Statistics

MLE of Standard Deviation 14979

nu star 40.15

Theta Star 18312

MLE of Mean 12253

Gamma Distribution Test Data Distribution Test

k star 0.669 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 42667 95% Percentile (z) 40743

99% Percentile (z) 55269 99% Percentile (z) 94840

95% UPL (t) 44190 95% UPL (t) 45123

90% Percentile (z) 35950 90% Percentile (z) 25968

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 45111 95% UTL with 90% Coverage 47996

Shapiro Wilk Critical Value 0.927 Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.639 Shapiro Wilk Test Statistic 0.856

Skewness 2.392

Background Statistics

SD 18491 SD 1.24

Coefficient of Variation 1.509

Third Quartile 19425 Third Quartile 9.874

Mean 12253 Mean 8.576

First Quartile 2075 First Quartile 7.636

Median 3110 Median 8.042

Maximum 79800 Maximum 11.29

Second Largest 58000 Second Largest 10.97

Raw Statistics Log-Transformed Statistics

Minimum 1320 Minimum 7.185

Total Number of Observations 30 Number of Distinct Observations 29

Tolerance Factor 1.777

Sodium Upper Sand

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 2336

95% HW Approx. Gamma UTL with 90% Coverage 2334

95% WH Approx. Gamma UPL 2273 Upper Threshold Limit Based upon IQR 2006

95% HW Approx. Gamma UPL 2267

99% Percentile 3240 95% UPL 3683

95% Chebyshev UPL 4854

90% Percentile 1822 95% Percentile Bootstrap UTL with 90% Coverage 3665

95% Percentile 2259 95% BCA Bootstrap UTL with 90% Coverage 3665

Assuming Gamma Distribution 95% UTL with 90% Coverage 3660

Data follow Appx. Gamma Distribution at 5% Significance Level
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5% A-D Critical Value 0.759 90% Percentile 28280

A-D Test Statistic 2.024 Nonparametric Statistics

MLE of Standard Deviation 8431

nu star 346.8

Theta Star 5241

MLE of Mean 13563

Gamma Distribution Test Data Distribution Test

k star 2.588 Data appear Lognormal at 5% Significance Level

95% Percentile (z) 28579 95% Percentile (z) 30916

99% Percentile (z) 34800 99% Percentile (z) 47184

95% UPL (t) 28906 95% UPL (t) 31611

90% Percentile (z) 25262 90% Percentile (z) 24677

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 28029 95% UTL with 90% Coverage 29782

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.204 Lilliefors Test Statistic 0.105

Skewness 1.264

Background Statistics

SD 9129 SD 0.62

Coefficient of Variation 0.673

Third Quartile 16250 Third Quartile 9.695

Mean 13563 Mean 9.319

First Quartile 7023 First Quartile 8.857

Median 9880 Median 9.198

Maximum 44300 Maximum 10.7

Second Largest 33200 Second Largest 10.41

Raw Statistics Log-Transformed Statistics

Minimum 3180 Minimum 8.065

Total Number of Observations 67 Number of Distinct Observations 62

Tolerance Factor 1.585

Sodium No Upper Sand

General Statistics

95% WH Approx. Gamma UTL with 90% Coverage 43144

95% HW Approx. Gamma UTL with 90% Coverage 43672

95% WH Approx. Gamma UPL 41511 Upper Threshold Limit Based upon IQR 45450

95% HW Approx. Gamma UPL 41844

99% Percentile 69483 95% UPL 67810

95% Chebyshev UPL 94185

90% Percentile 31083 95% Percentile Bootstrap UTL with 90% Coverage 60180

95% Percentile 42390 95% BCA Bootstrap UTL with 90% Coverage 58000

Assuming Gamma Distribution 95% UTL with 90% Coverage 58000

5% K-S Critical Value 0.167 99% Percentile 73478

Data not Gamma Distributed at 5% Significance Level
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95% WH Approx. Gamma UTL with 90% Coverage 28510

95% HW Approx. Gamma UTL with 90% Coverage 28727

95% WH Approx. Gamma UPL 29842 Upper Threshold Limit Based upon IQR 30091

95% HW Approx. Gamma UPL 30155

99% Percentile 40343 95% UPL 31140

95% Chebyshev UPL 53650

90% Percentile 24861 95% Percentile Bootstrap UTL with 90% Coverage 30000

95% Percentile 29722 95% BCA Bootstrap UTL with 90% Coverage 30000

Assuming Gamma Distribution 95% UTL with 90% Coverage 30300

5% K-S Critical Value 0.11 99% Percentile 36974

Data not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.129 95% Percentile 30150
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General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File WorkSheet.wst

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

Different or Future K Values 1

Number of Bootstrap Operations 2000

Dissolved Aluminum

General Statistics

Number of Valid Data 45 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 33

Tolerance Factor 1.662 Percent Non-Detects 73.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 115 Minimum Detected 4.745

Maximum Detected 944 Maximum Detected 6.85

Mean of Detected 503.3 Mean of Detected 6.095

SD of Detected 233.8 SD of Detected 0.573

Minimum Non-Detect 11.9 Minimum Non-Detect 2.477

Maximum Non-Detect 206 Maximum Non-Detect 5.328

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.56%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.977 Shapiro Wilk Test Statistic 0.917

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 148.7 Mean (Log Scale) 3.577

SD 246.5 SD (Log Scale) 1.68

95% UTL 90% Coverage 558.5 95% UTL 90% Coverage 584.1

95% UPL (t) 567.4 95% UPL (t) 620.8

90% Percentile (z) 464.6 90% Percentile (z) 308

95% Percentile (z) 554.1 95% Percentile (z) 567

99% Percentile (z) 722.1 99% Percentile (z) 1782

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -138.9 Mean in Original Scale 186.2

SD 514.8 SD in Original Scale 226

95% UTL with 90% Coverage 716.9 95% UTL with 90% Coverage 493.3

95% BCA UTL with 90% Coverage 649

95% Bootstrap (%) UTL with 90% Coverage 649

95% UPL (t) 735.6 95% UPL (t) 509.2

90% Percentile (z) 520.8 90% Percentile (z) 353.5

95% Percentile (z) 707.8 95% Percentile (z) 485.8
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99% Percentile (z) 1059 99% Percentile (z) 881.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.149 Data appear Normal at 5% Significance Level

Theta Star 159.8

nu star 75.58

A-D Test Statistic 0.287 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

K-S Test Statistic 0.197 Mean 218.5

5% K-S Critical Value 0.246 SD 207

Data appear Gamma Distributed at 5% Significance Level SE of Mean 32.23

95% KM UTL with 90% Coverage 562.6

Assuming Gamma Distribution 95% KM Chebyshev UPL 1131

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 570.1

Mean 134.2 90% Percentile (z) 483.8

Median 0.000001 95% Percentile (z) 559

SD 253.6 99% Percentile (z) 700

k star 0.0743

Theta star 1805 Gamma ROS Limits with Extrapolated Data

Nu star 6.69 95% Wilson Hilferty (WH) Approx. Gamma UPL 524.5

95% Percentile of Chisquare (2k) 0.86 95% Hawkins Wixley (HW) Approx. Gamma UPL 527.3

95% WH Approx. Gamma UTL with 90% Coverage 499.9

90% Percentile 302.9 95% HW Approx. Gamma UTL with 90% Coverage 494.8

95% Percentile 776.7

99% Percentile 2460

Note: DL/2 is not a recommended method.

DISSOLVED ARSENIC

General Statistics

Number of Valid Data 78 Number of Detected Data 34

Number of Distinct Detected Data 30 Number of Non-Detect Data 44

Tolerance Factor 1.56 Percent Non-Detects 56.41%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.83 Minimum Detected -0.186

Maximum Detected 34.2 Maximum Detected 3.532

Mean of Detected 6.801 Mean of Detected 1.23

SD of Detected 9.125 SD of Detected 1.129

Minimum Non-Detect 0.8 Minimum Non-Detect -0.223

Maximum Non-Detect 5.8 Maximum Non-Detect 1.758

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 68

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 10

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.18%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.672 Shapiro Wilk Test Statistic 0.895

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.611 Mean (Log Scale) 0.532

SD 6.622 SD (Log Scale) 1.05

95% UTL 90% Coverage 13.94 95% UTL 90% Coverage 8.764

95% UPL (t) 14.71 95% UPL (t) 9.897

90% Percentile (z) 12.1 90% Percentile (z) 6.543

95% Percentile (z) 14.5 95% Percentile (z) 9.583

99% Percentile (z) 19.02 99% Percentile (z) 19.61

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -21.34 Mean in Original Scale 3.347

SD 24 SD in Original Scale 6.717

95% UTL with 90% Coverage 16.1 95% UTL with 90% Coverage 9.319

95% BCA UTL with 90% Coverage 17.55

95% Bootstrap (%) UTL with 90% Coverage 17.55

95% UPL (t) 18.88 95% UPL (t) 10.85

90% Percentile (z) 9.421 90% Percentile (z) 6.467

95% Percentile (z) 18.14 95% Percentile (z) 10.42

99% Percentile (z) 34.5 99% Percentile (z) 25.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.8 Data do not follow a Discernable Distribution (0.05)

Theta Star 8.496

nu star 54.43

A-D Test Statistic 2.142 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

K-S Test Statistic 0.204 Mean 3.586

5% K-S Critical Value 0.156 SD 6.582

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.758

95% KM UTL with 90% Coverage 13.85

Assuming Gamma Distribution 95% KM Chebyshev UPL 32.46

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 14.61

Mean 3.112 90% Percentile (z) 12.02

Median 0.855 95% Percentile (z) 14.41

SD 6.828 99% Percentile (z) 18.9

k star 0.117

Theta star 26.7 Gamma ROS Limits with Extrapolated Data

Nu star 18.18 95% Wilson Hilferty (WH) Approx. Gamma UPL 12.55

95% Percentile of Chisquare (2k) 1.335 95% Hawkins Wixley (HW) Approx. Gamma UPL 14.79

95% WH Approx. Gamma UTL with 90% Coverage 10.94

90% Percentile 8.743 95% HW Approx. Gamma UTL with 90% Coverage 12.39

95% Percentile 17.82

99% Percentile 45.73

Note: DL/2 is not a recommended method.

Barium No Lower Sand

General Statistics

Number of Valid Data 64 Number of Detected Data 61

Number of Distinct Detected Data 53 Number of Non-Detect Data 3
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Tolerance Factor 1.593 Percent Non-Detects 4.69%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.61 Minimum Detected -0.494

Maximum Detected 214 Maximum Detected 5.366

Mean of Detected 13.44 Mean of Detected 1.897

SD of Detected 28.98 SD of Detected 1.035

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Non-Detect 4.5 Maximum Non-Detect 1.504

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 42

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 34.38%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.329 Lilliefors Test Statistic 0.0981

5% Lilliefors Critical Value 0.113 5% Lilliefors Critical Value 0.113

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.89 Mean (Log Scale) 1.835

SD 28.39 SD (Log Scale) 1.049

95% UTL 90% Coverage 58.1 95% UTL 90% Coverage 33.32

95% UPL (t) 60.65 95% UPL (t) 36.61

90% Percentile (z) 49.27 90% Percentile (z) 24.04

95% Percentile (z) 59.59 95% Percentile (z) 35.2

99% Percentile (z) 78.93 99% Percentile (z) 71.96

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.461 Mean in Original Scale 12.9

SD 36.44 SD in Original Scale 28.39

95% UTL with 90% Coverage 61.5 95% UTL with 90% Coverage 33.21

95% BCA UTL with 90% Coverage 39.95

95% Bootstrap (%) UTL with 90% Coverage 42.8

95% UPL (t) 64.77 95% UPL (t) 36.48

90% Percentile (z) 50.16 90% Percentile (z) 23.99

95% Percentile (z) 63.4 95% Percentile (z) 35.08

99% Percentile (z) 88.23 99% Percentile (z) 71.54

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.811 Data appear Lognormal at 5% Significance Level

Theta Star 16.58

nu star 98.88

A-D Test Statistic 3.565 Nonparametric Statistics

5% A-D Critical Value 0.787 Kaplan-Meier (KM) Method

K-S Test Statistic 0.204 Mean 12.91

5% K-S Critical Value 0.118 SD 28.16

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.549

95% KM UTL with 90% Coverage 57.76

Assuming Gamma Distribution 95% KM Chebyshev UPL 136.6

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 60.28
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Mean 12.81 90% Percentile (z) 49

Median 5.6 95% Percentile (z) 59.23

SD 28.42 99% Percentile (z) 78.42

k star 0.451

Theta star 28.37 Gamma ROS Limits with Extrapolated Data

Nu star 57.78 95% Wilson Hilferty (WH) Approx. Gamma UPL 41.1

95% Percentile of Chisquare (2k) 3.596 95% Hawkins Wixley (HW) Approx. Gamma UPL 44.3

95% WH Approx. Gamma UTL with 90% Coverage 38.23

90% Percentile 35.37 95% HW Approx. Gamma UTL with 90% Coverage 40.77

95% Percentile 51.02

99% Percentile 89.87

Note: DL/2 is not a recommended method.

Barium Lower Sand

General Statistics

Number of Valid Data 29 Number of Detected Data 25

Number of Distinct Detected Data 19 Number of Non-Detect Data 4

Tolerance Factor 1.788 Percent Non-Detects 13.79%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.7 Minimum Detected -0.357

Maximum Detected 14.7 Maximum Detected 2.688

Mean of Detected 3.228 Mean of Detected 0.883

SD of Detected 3.066 SD of Detected 0.732

Minimum Non-Detect 0.35 Minimum Non-Detect -1.05

Maximum Non-Detect 2.9 Maximum Non-Detect 1.065

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 9

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.97%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.702 Shapiro Wilk Test Statistic 0.959

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.901 Mean (Log Scale) 0.705

SD 2.964 SD (Log Scale) 0.87

95% UTL 90% Coverage 8.2 95% UTL 90% Coverage 9.585

95% UPL (t) 8.029 95% UPL (t) 9.115

90% Percentile (z) 6.699 90% Percentile (z) 6.17

95% Percentile (z) 7.776 95% Percentile (z) 8.463

99% Percentile (z) 9.795 99% Percentile (z) 15.31

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -0.119 Mean in Original Scale 2.924

SD 5.614 SD in Original Scale 2.947

95% UTL with 90% Coverage 9.919 95% UTL with 90% Coverage 8.589
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95% BCA UTL with 90% Coverage 8.58

95% Bootstrap (%) UTL with 90% Coverage 9.5

95% UPL (t) 9.595 95% UPL (t) 8.208

90% Percentile (z) 7.076 90% Percentile (z) 5.773

95% Percentile (z) 9.116 95% Percentile (z) 7.677

99% Percentile (z) 12.94 99% Percentile (z) 13.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.679 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1.923

nu star 83.94

A-D Test Statistic 0.929 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.161 Mean 2.943

5% K-S Critical Value 0.177 SD 2.886

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 0.548

95% KM UTL with 90% Coverage 8.103

Assuming Gamma Distribution 95% KM Chebyshev UPL 15.74

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 7.936

Mean 2.89 90% Percentile (z) 6.641

Median 1.804 95% Percentile (z) 7.69

SD 2.981 99% Percentile (z) 9.656

k star 0.486

Theta star 5.947 Gamma ROS Limits with Extrapolated Data

Nu star 28.19 95% Wilson Hilferty (WH) Approx. Gamma UPL 9.527

95% Percentile of Chisquare (2k) 3.772 95% Hawkins Wixley (HW) Approx. Gamma UPL 11.69

95% WH Approx. Gamma UTL with 90% Coverage 9.914

90% Percentile 7.866 95% HW Approx. Gamma UTL with 90% Coverage 12.27

95% Percentile 11.22

99% Percentile 19.48

Note: DL/2 is not a recommended method.

BERYLLIUM UPPER SAND

General Statistics

Number of Valid Data 30 Number of Detected Data 9

Number of Distinct Detected Data 7 Number of Non-Detect Data 21

Tolerance Factor 1.777 Percent Non-Detects 70.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.09 Minimum Detected -2.408

Maximum Detected 0.54 Maximum Detected -0.616

Mean of Detected 0.237 Mean of Detected -1.62

SD of Detected 0.146 SD of Detected 0.651

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.12 Maximum Non-Detect -2.12

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%
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Warning: There are only 9 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Test Statistic 0.886

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0907 Mean (Log Scale) -3.013

SD 0.124 SD (Log Scale) 1.01

95% UTL 90% Coverage 0.311 95% UTL 90% Coverage 0.296

95% UPL (t) 0.305 95% UPL (t) 0.282

90% Percentile (z) 0.25 90% Percentile (z) 0.179

95% Percentile (z) 0.295 95% Percentile (z) 0.259

99% Percentile (z) 0.38 99% Percentile (z) 0.516

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -0.136 Mean in Original Scale 0.0908

SD 0.312 SD in Original Scale 0.125

95% UTL with 90% Coverage 0.418 95% UTL with 90% Coverage 0.42

95% BCA UTL with 90% Coverage 0.34

95% Bootstrap (%) UTL with 90% Coverage 0.34

95% UPL (t) 0.402 95% UPL (t) 0.394

90% Percentile (z) 0.263 90% Percentile (z) 0.22

95% Percentile (z) 0.376 95% Percentile (z) 0.354

99% Percentile (z) 0.589 99% Percentile (z) 0.858

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.046 Data appear Normal at 5% Significance Level

Theta Star 0.116

nu star 36.83

A-D Test Statistic 0.448 Nonparametric Statistics

5% A-D Critical Value 0.727 Kaplan-Meier (KM) Method

K-S Test Statistic 0.223 Mean 0.134

5% K-S Critical Value 0.281 SD 0.101

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0196

95% KM UTL with 90% Coverage 0.314

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.582

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.309

Mean 0.071 90% Percentile (z) 0.264

Median 0.000001 95% Percentile (z) 0.3

SD 0.134 99% Percentile (z) 0.369

k star 0.119

Theta star 0.598 Gamma ROS Limits with Extrapolated Data

Nu star 7.12 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.301

95% Percentile of Chisquare (2k) 1.356 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.319

95% WH Approx. Gamma UTL with 90% Coverage 0.321
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90% Percentile 0.201 95% HW Approx. Gamma UTL with 90% Coverage 0.346

95% Percentile 0.406

99% Percentile 1.034

Note: DL/2 is not a recommended method.

Cadmium Bedrock Spring

General Statistics

Number of Valid Data 4 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cadmium Bedrock Spring was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cadmium Lower Sand Spring

General Statistics

Number of Valid Data 16 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 12

Tolerance Factor 2.033 Percent Non-Detects 75.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.09 Minimum Detected -2.408

Maximum Detected 1 Maximum Detected 0

Mean of Detected 0.425 Mean of Detected -1.327

SD of Detected 0.427 SD of Detected 1.17

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

Warning: There are only 4 Distinct Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Test Statistic 0.887

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.125 Mean (Log Scale) -3.098

SD 0.262 SD (Log Scale) 1.179
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486

487

488

489

490

491

492

493

494

495
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95% UTL 90% Coverage 0.657 95% UTL 90% Coverage 0.496

95% UPL (t) 0.598 95% UPL (t) 0.38

90% Percentile (z) 0.46 90% Percentile (z) 0.204

95% Percentile (z) 0.556 95% Percentile (z) 0.314

99% Percentile (z) 0.734 99% Percentile (z) 0.7

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -0.414 Mean in Original Scale 0.111

SD 0.672 SD in Original Scale 0.268

95% UTL with 90% Coverage 0.952 95% UTL with 90% Coverage 2.284

95% BCA UTL with 90% Coverage 1

95% Bootstrap (%) UTL with 90% Coverage 1

95% UPL (t) 0.8 95% UPL (t) 1.167

90% Percentile (z) 0.447 90% Percentile (z) 0.245

95% Percentile (z) 0.691 95% Percentile (z) 0.721

99% Percentile (z) 1.149 99% Percentile (z) 5.461

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.467 Data appear Normal at 5% Significance Level

Theta Star 0.911

nu star 3.733

A-D Test Statistic 0.384 Nonparametric Statistics

5% A-D Critical Value 0.665 Kaplan-Meier (KM) Method

K-S Test Statistic 0.311 Mean 0.174

5% K-S Critical Value 0.401 SD 0.235

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0679

95% KM UTL with 90% Coverage 0.652

Assuming Gamma Distribution 95% KM Chebyshev UPL 1.23

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.599

Mean 0.106 90% Percentile (z) 0.475

Median 0.000001 95% Percentile (z) 0.56

SD 0.27 99% Percentile (z) 0.721

k star 0.12

Theta star 0.885 Gamma ROS Limits with Extrapolated Data

Nu star 3.843 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.439

95% Percentile of Chisquare (2k) 1.37 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.428

95% WH Approx. Gamma UTL with 90% Coverage 0.577

90% Percentile 0.301 95% HW Approx. Gamma UTL with 90% Coverage 0.61

95% Percentile 0.606

99% Percentile 1.537

Note: DL/2 is not a recommended method.

cobalt no transition

General Statistics

Number of Valid Data 67 Number of Detected Data 26

Number of Distinct Detected Data 21 Number of Non-Detect Data 41

Tolerance Factor 1.585 Percent Non-Detects 61.19%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.05 Minimum Detected -2.996

Maximum Detected 15.5 Maximum Detected 2.741
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Mean of Detected 1.147 Mean of Detected -1.209

SD of Detected 3.085 SD of Detected 1.419

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.69 Maximum Non-Detect -0.371

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 61

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.04%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.379 Shapiro Wilk Test Statistic 0.909

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.48 Mean (Log Scale) -2.376

SD 1.973 SD (Log Scale) 1.368

95% UTL 90% Coverage 3.607 95% UTL 90% Coverage 0.813

95% UPL (t) 3.796 95% UPL (t) 0.927

90% Percentile (z) 3.009 90% Percentile (z) 0.537

95% Percentile (z) 3.726 95% Percentile (z) 0.883

99% Percentile (z) 5.07 99% Percentile (z) 2.243

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -11.88 Mean in Original Scale 0.453

SD 9.227 SD in Original Scale 1.978

95% UTL with 90% Coverage 2.738 95% UTL with 90% Coverage 1.164

95% BCA UTL with 90% Coverage 1.32

95% Bootstrap (%) UTL with 90% Coverage 1.32

95% UPL (t) 3.624 95% UPL (t) 1.453

90% Percentile (z) -0.0587 90% Percentile (z) 0.577

95% Percentile (z) 3.294 95% Percentile (z) 1.338

99% Percentile (z) 9.582 99% Percentile (z) 6.481

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.446 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.571

nu star 23.2

A-D Test Statistic 2.533 Nonparametric Statistics

5% A-D Critical Value 0.814 Kaplan-Meier (KM) Method

K-S Test Statistic 0.252 Mean 0.479

5% K-S Critical Value 0.182 SD 1.958

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.244

95% KM UTL with 90% Coverage 3.582

Assuming Gamma Distribution 95% KM Chebyshev UPL 9.077

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 3.77

Mean 0.445 90% Percentile (z) 2.988

Median 0.000001 95% Percentile (z) 3.7

SD 1.98 99% Percentile (z) 5.034

k star 0.106

Theta star 4.218 Gamma ROS Limits with Extrapolated Data
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Nu star 14.14 95% Wilson Hilferty (WH) Approx. Gamma UPL 1.284

95% Percentile of Chisquare (2k) 1.221 95% Hawkins Wixley (HW) Approx. Gamma UPL 1.203

95% WH Approx. Gamma UTL with 90% Coverage 1.131

90% Percentile 1.21 95% HW Approx. Gamma UTL with 90% Coverage 1.024

95% Percentile 2.575

99% Percentile 6.883

Note: DL/2 is not a recommended method.

cobalt transition

General Statistics

Number of Valid Data 30 Number of Detected Data 27

Number of Distinct Detected Data 24 Number of Non-Detect Data 3

Tolerance Factor 1.777 Percent Non-Detects 10.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Maximum Detected 1.2 Maximum Detected 0.182

Mean of Detected 0.621 Mean of Detected -0.689

SD of Detected 0.357 SD of Detected 0.726

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 0.65 Maximum Non-Detect -0.431

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 14

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 53.33%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.916 Shapiro Wilk Test Statistic 0.904

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.576 Mean (Log Scale) -0.828

SD 0.367 SD (Log Scale) 0.844

95% UTL 90% Coverage 1.229 95% UTL 90% Coverage 1.958

95% UPL (t) 1.21 95% UPL (t) 1.878

90% Percentile (z) 1.047 90% Percentile (z) 1.289

95% Percentile (z) 1.18 95% Percentile (z) 1.752

99% Percentile (z) 1.431 99% Percentile (z) 3.114

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.638 Mean in Original Scale 0.577

SD 0.328 SD in Original Scale 0.365

95% UTL with 90% Coverage 1.221 95% UTL with 90% Coverage 1.815

95% BCA UTL with 90% Coverage 1.2

95% Bootstrap (%) UTL with 90% Coverage 1.2

95% UPL (t) 1.205 95% UPL (t) 1.745

90% Percentile (z) 1.059 90% Percentile (z) 1.227

95% Percentile (z) 1.178 95% Percentile (z) 1.635
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99% Percentile (z) 1.402 99% Percentile (z) 2.799

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.242 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.277

nu star 121

A-D Test Statistic 0.796 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.164 Mean 0.577

5% K-S Critical Value 0.17 SD 0.36

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 0.0671

95% KM UTL with 90% Coverage 1.216

Assuming Gamma Distribution 95% KM Chebyshev UPL 2.171

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1.198

Mean 0.569 90% Percentile (z) 1.038

Median 0.49 95% Percentile (z) 1.169

SD 0.376 99% Percentile (z) 1.414

k star 0.568

Theta star 1.003 Gamma ROS Limits with Extrapolated Data

Nu star 34.06 95% Wilson Hilferty (WH) Approx. Gamma UPL 1.824

95% Percentile of Chisquare (2k) 4.167 95% Hawkins Wixley (HW) Approx. Gamma UPL 2.284

95% WH Approx. Gamma UTL with 90% Coverage 1.885

90% Percentile 1.499 95% HW Approx. Gamma UTL with 90% Coverage 2.378

95% Percentile 2.09

99% Percentile 3.527

Note: DL/2 is not a recommended method.

COPPER

General Statistics

Number of Valid Data 61 Number of Detected Data 20

Number of Distinct Detected Data 19 Number of Non-Detect Data 41

Tolerance Factor 1.601 Percent Non-Detects 67.21%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.435 Minimum Detected -0.832

Maximum Detected 2.5 Maximum Detected 0.916

Mean of Detected 0.867 Mean of Detected -0.254

SD of Detected 0.492 SD of Detected 0.455

Minimum Non-Detect 0.48 Minimum Non-Detect -0.734

Maximum Non-Detect 1.4 Maximum Non-Detect 0.336

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 58

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.08%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.764 Shapiro Wilk Test Statistic 0.915

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.504 Mean (Log Scale) -0.873

SD 0.39 SD (Log Scale) 0.57

95% UTL 90% Coverage 1.129 95% UTL 90% Coverage 1.04

95% UPL (t) 1.162 95% UPL (t) 1.091

90% Percentile (z) 1.004 90% Percentile (z) 0.867

95% Percentile (z) 1.146 95% Percentile (z) 1.066

99% Percentile (z) 1.412 99% Percentile (z) 1.573

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -0.346 Mean in Original Scale 0.506

SD 1.051 SD in Original Scale 0.387

95% UTL with 90% Coverage 1.337 95% UTL with 90% Coverage 1.081

95% BCA UTL with 90% Coverage 1.2

95% Bootstrap (%) UTL with 90% Coverage 1.2

95% UPL (t) 1.425 95% UPL (t) 1.136

90% Percentile (z) 1.001 90% Percentile (z) 0.894

95% Percentile (z) 1.383 95% Percentile (z) 1.109

99% Percentile (z) 2.1 99% Percentile (z) 1.663

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.976 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.218

nu star 159

A-D Test Statistic 0.822 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

K-S Test Statistic 0.189 Mean 0.592

5% K-S Critical Value 0.195 SD 0.34

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 0.0455

95% KM UTL with 90% Coverage 1.138

Assuming Gamma Distribution 95% KM Chebyshev UPL 2.089

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1.166

Mean 0.405 90% Percentile (z) 1.029

Median 0.298 95% Percentile (z) 1.152

SD 0.464 99% Percentile (z) 1.385

k star 0.19

Theta star 2.133 Gamma ROS Limits with Extrapolated Data

Nu star 23.15 95% Wilson Hilferty (WH) Approx. Gamma UPL 1.82

95% Percentile of Chisquare (2k) 1.982 95% Hawkins Wixley (HW) Approx. Gamma UPL 2.458

95% WH Approx. Gamma UTL with 90% Coverage 1.676

90% Percentile 1.223 95% HW Approx. Gamma UTL with 90% Coverage 2.209

95% Percentile 2.114

99% Percentile 4.587

Note: DL/2 is not a recommended method.

IRON NO UPPER SAND

General Statistics

Number of Valid Data 63 Number of Detected Data 38

Number of Distinct Detected Data 37 Number of Non-Detect Data 25
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Tolerance Factor 1.595 Percent Non-Detects 39.68%

Raw Statistics Log-transformed Statistics

Minimum Detected 16 Minimum Detected 2.773

Maximum Detected 5800 Maximum Detected 8.666

Mean of Detected 404.2 Mean of Detected 5.175

SD of Detected 934.9 SD of Detected 1.172

Minimum Non-Detect 5.17 Minimum Non-Detect 1.643

Maximum Non-Detect 134 Maximum Non-Detect 4.898

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 42

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 21

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.368 Shapiro Wilk Test Statistic 0.974

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 249.2 Mean (Log Scale) 3.942

SD 747.6 SD (Log Scale) 1.892

95% UTL 90% Coverage 1442 95% UTL 90% Coverage 1054

95% UPL (t) 1507 95% UPL (t) 1244

90% Percentile (z) 1207 90% Percentile (z) 582.3

95% Percentile (z) 1479 95% Percentile (z) 1158

99% Percentile (z) 1988 99% Percentile (z) 4203

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -702.5 Mean in Original Scale 249.2

SD 1455 SD in Original Scale 747.5

95% UTL with 90% Coverage 1618 95% UTL with 90% Coverage 825.5

95% BCA UTL with 90% Coverage 759.6

95% Bootstrap (%) UTL with 90% Coverage 759.6

95% UPL (t) 1746 95% UPL (t) 952.5

90% Percentile (z) 1162 90% Percentile (z) 494.6

95% Percentile (z) 1690 95% Percentile (z) 895

99% Percentile (z) 2682 99% Percentile (z) 2722

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.687 Data appear Lognormal at 5% Significance Level

Theta Star 588.2

nu star 52.23

A-D Test Statistic 1.819 Nonparametric Statistics

5% A-D Critical Value 0.791 Kaplan-Meier (KM) Method

K-S Test Statistic 0.161 Mean 251

5% K-S Critical Value 0.149 SD 741

Data not Gamma Distributed at 5% Significance Level SE of Mean 94.61

95% KM UTL with 90% Coverage 1433

Assuming Gamma Distribution 95% KM Chebyshev UPL 3507

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1498
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Mean 243.8 90% Percentile (z) 1201

Median 62.55 95% Percentile (z) 1470

SD 749.3 99% Percentile (z) 1975

k star 0.109

Theta star 2244 Gamma ROS Limits with Extrapolated Data

Nu star 13.69 95% Wilson Hilferty (WH) Approx. Gamma UPL 956.4

95% Percentile of Chisquare (2k) 1.254 95% Hawkins Wixley (HW) Approx. Gamma UPL 1158

95% WH Approx. Gamma UTL with 90% Coverage 865.7

90% Percentile 669.8 95% HW Approx. Gamma UTL with 90% Coverage 1019

95% Percentile 1407

99% Percentile 3714

Note: DL/2 is not a recommended method.

IRON UPPER SAND

General Statistics

Number of Valid Data 30 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 21

Tolerance Factor 1.777 Percent Non-Detects 70.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 6 Minimum Detected 1.792

Maximum Detected 2590 Maximum Detected 7.859

Mean of Detected 619.9 Mean of Detected 4.392

SD of Detected 1051 SD of Detected 2.384

Minimum Non-Detect 5.17 Minimum Non-Detect 1.643

Maximum Non-Detect 172 Maximum Non-Detect 5.147

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00%

Warning: There are only 9 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.634 Shapiro Wilk Test Statistic 0.882

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 191.4 Mean (Log Scale) 2.321

SD 621.7 SD (Log Scale) 1.973

95% UTL 90% Coverage 1296 95% UTL 90% Coverage 339.5

95% UPL (t) 1265 95% UPL (t) 307.7

90% Percentile (z) 988.2 90% Percentile (z) 127.7
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95% Percentile (z) 1214 95% Percentile (z) 261.6

99% Percentile (z) 1638 99% Percentile (z) 1004

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1976 Mean in Original Scale 186.2

SD 961.9 SD in Original Scale 623.1

95% UTL with 90% Coverage 3685 95% UTL with 90% Coverage 665.3

95% BCA UTL with 90% Coverage 2320

95% Bootstrap (%) UTL with 90% Coverage 2320

95% UPL (t) 3637 95% UPL (t) 548.7

90% Percentile (z) 3208 90% Percentile (z) 97.68

95% Percentile (z) 3558 95% Percentile (z) 398.8

99% Percentile (z) 4213 99% Percentile (z) 5583

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.296 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2095

nu star 5.326

A-D Test Statistic 0.716 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.248 Mean 190.5

5% K-S Critical Value 0.3 SD 611.4

Data appear Gamma Distributed at 5% Significance Level SE of Mean 118.4

95% KM UTL with 90% Coverage 1277

Assuming Gamma Distribution 95% KM Chebyshev UPL 2900

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1247

Mean 186 90% Percentile (z) 974.1

Median 0.000001 95% Percentile (z) 1196

SD 623.2 99% Percentile (z) 1613

k star 0.079

Theta star 2356 Gamma ROS Limits with Extrapolated Data

Nu star 4.737 95% Wilson Hilferty (WH) Approx. Gamma UPL 525.8

95% Percentile of Chisquare (2k) 0.918 95% Hawkins Wixley (HW) Approx. Gamma UPL 425

95% WH Approx. Gamma UTL with 90% Coverage 562.3

90% Percentile 437.3 95% HW Approx. Gamma UTL with 90% Coverage 463.6

95% Percentile 1081

99% Percentile 3314

Note: DL/2 is not a recommended method.

Lead Fall

General Statistics

Number of Valid Data 28 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 24

Tolerance Factor 1.799 Percent Non-Detects 85.71%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0475 Minimum Detected -3.047

Maximum Detected 0.38 Maximum Detected -0.968

Mean of Detected 0.167 Mean of Detected -2.111

SD of Detected 0.152 SD of Detected 0.931

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996
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Maximum Non-Detect 0.31 Maximum Non-Detect -1.171

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.43%

Warning: There are only 4 Distinct Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Test Statistic 0.958

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.067 Mean (Log Scale) -3.088

SD 0.0772 SD (Log Scale) 0.802

95% UTL 90% Coverage 0.206 95% UTL 90% Coverage 0.193

95% UPL (t) 0.201 95% UPL (t) 0.183

90% Percentile (z) 0.166 90% Percentile (z) 0.127

95% Percentile (z) 0.194 95% Percentile (z) 0.17

99% Percentile (z) 0.246 99% Percentile (z) 0.294

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0603

SD in Original Scale 0.0697

Mean in Log Scale -3.102

SD in Log Scale 0.693

95% UTL 90% Coverage 0.156

95% UPL (t) 0.149

90% Percentile (z) 0.109

95% Percentile (z) 0.14

99% Percentile (z) 0.225

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.593 Data appear Normal at 5% Significance Level

Theta Star 0.281

nu star 4.744

A-D Test Statistic 0.293 Nonparametric Statistics

5% A-D Critical Value 0.662 Kaplan-Meier (KM) Method

K-S Test Statistic 0.264 Mean 0.066

5% K-S Critical Value 0.399 SD 0.0655

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0145

95% KM UTL with 90% Coverage 0.184

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.357

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.18

Mean 0.0584 90% Percentile (z) 0.15
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Median 0.0332 95% Percentile (z) 0.174

SD 0.0797 99% Percentile (z) 0.218

k star 0.247

Theta star 0.237 Gamma ROS Limits with Extrapolated Data

Nu star 13.81 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.261

95% Percentile of Chisquare (2k) 2.398 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.342

95% WH Approx. Gamma UTL with 90% Coverage 0.278

90% Percentile 0.176 95% HW Approx. Gamma UTL with 90% Coverage 0.37

95% Percentile 0.284

99% Percentile 0.573

Note: DL/2 is not a recommended method.

Lead Spring

General Statistics

Number of Valid Data 30 Number of Detected Data 10

Number of Distinct Detected Data 8 Number of Non-Detect Data 20

Tolerance Factor 1.777 Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.1 Minimum Detected -2.303

Maximum Detected 0.82 Maximum Detected -0.198

Mean of Detected 0.226 Mean of Detected -1.738

SD of Detected 0.22 SD of Detected 0.65

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 0.74 Maximum Non-Detect -0.301

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.67%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.6 Shapiro Wilk Test Statistic 0.788

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.126 Mean (Log Scale) -2.44

SD 0.156 SD (Log Scale) 0.762

95% UTL 90% Coverage 0.403 95% UTL 90% Coverage 0.338

95% UPL (t) 0.395 95% UPL (t) 0.325

90% Percentile (z) 0.325 90% Percentile (z) 0.232

95% Percentile (z) 0.382 95% Percentile (z) 0.305

99% Percentile (z) 0.488 99% Percentile (z) 0.513

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.099

SD in Original Scale 0.153

Mean in Log Scale -2.911

SD in Log Scale 1.057
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95% UTL 90% Coverage 0.356

95% UPL (t) 0.338

90% Percentile (z) 0.211

95% Percentile (z) 0.31

99% Percentile (z) 0.636

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.581 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.143

nu star 31.62

A-D Test Statistic 1.217 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

K-S Test Statistic 0.36 Mean 0.143

5% K-S Critical Value 0.27 SD 0.134

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.026

95% KM UTL with 90% Coverage 0.382

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.739

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.376

Mean 0.0752 90% Percentile (z) 0.316

Median 0.000001 95% Percentile (z) 0.364

SD 0.163 99% Percentile (z) 0.456

k star 0.122

Theta star 0.614 Gamma ROS Limits with Extrapolated Data

Nu star 7.34 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.321

95% Percentile of Chisquare (2k) 1.393 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.35

95% WH Approx. Gamma UTL with 90% Coverage 0.341

90% Percentile 0.214 95% HW Approx. Gamma UTL with 90% Coverage 0.379

95% Percentile 0.428

99% Percentile 1.077

Note: DL/2 is not a recommended method.

Manganese

General Statistics

Number of Valid Data 97 Number of Detected Data 84

Number of Distinct Detected Data 79 Number of Non-Detect Data 13

Tolerance Factor 1.528 Percent Non-Detects 13.40%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.41 Minimum Detected -0.892

Maximum Detected 761 Maximum Detected 6.635

Mean of Detected 128.5 Mean of Detected 4.032

SD of Detected 160.5 SD of Detected 1.501

Minimum Non-Detect 0.37 Minimum Non-Detect -0.994

Maximum Non-Detect 4.5 Maximum Non-Detect 1.504

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 81

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 16.49%

Background Statistics
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.212 Lilliefors Test Statistic 0.0868

5% Lilliefors Critical Value 0.0967 5% Lilliefors Critical Value 0.0967

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 111.4 Mean (Log Scale) 3.413

SD 155.5 SD (Log Scale) 2.128

95% UTL 90% Coverage 349 95% UTL 90% Coverage 784.7

95% UPL (t) 371 95% UPL (t) 1060

90% Percentile (z) 310.7 90% Percentile (z) 464.3

95% Percentile (z) 367.2 95% Percentile (z) 1006

99% Percentile (z) 473.1 99% Percentile (z) 4290

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 93.42 Mean in Original Scale 111.6

SD 175.8 SD in Original Scale 155.3

95% UTL with 90% Coverage 362 95% UTL with 90% Coverage 550.7

95% BCA UTL with 90% Coverage 416

95% Bootstrap (%) UTL with 90% Coverage 419.6

95% UPL (t) 386.8 95% UPL (t) 707

90% Percentile (z) 318.7 90% Percentile (z) 356.1

95% Percentile (z) 382.5 95% Percentile (z) 676.9

99% Percentile (z) 502.3 99% Percentile (z) 2258

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.711 Data appear Gamma Distributed at 5% Significance Level

Theta Star 180.6

nu star 119.5

A-D Test Statistic 0.448 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

K-S Test Statistic 0.0615 Mean 111.3

5% K-S Critical Value 0.102 SD 154.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 15.81

95% KM UTL with 90% Coverage 347.8

Assuming Gamma Distribution 95% KM Chebyshev UPL 789.3

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 369.6

Mean 111.3 90% Percentile (z) 309.6

Median 49.8 95% Percentile (z) 365.8

SD 155.6 99% Percentile (z) 471.3

k star 0.233

Theta star 476.7 Gamma ROS Limits with Extrapolated Data

Nu star 45.28 95% Wilson Hilferty (WH) Approx. Gamma UPL 431.9

95% Percentile of Chisquare (2k) 2.305 95% Hawkins Wixley (HW) Approx. Gamma UPL 531.2

95% WH Approx. Gamma UTL with 90% Coverage 378.5

90% Percentile 335.3 95% HW Approx. Gamma UTL with 90% Coverage 451.2

95% Percentile 549.5

99% Percentile 1125

Note: DL/2 is not a recommended method.
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Nickel Transition

General Statistics

Number of Valid Data 30 Number of Detected Data 16

Number of Distinct Detected Data 16 Number of Non-Detect Data 14

Tolerance Factor 1.777 Percent Non-Detects 46.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.36 Minimum Detected -1.022

Maximum Detected 5.2 Maximum Detected 1.649

Mean of Detected 2.419 Mean of Detected 0.676

SD of Detected 1.393 SD of Detected 0.744

Minimum Non-Detect 0.33 Minimum Non-Detect -1.109

Maximum Non-Detect 2.5 Maximum Non-Detect 0.916

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.67%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statistic 0.912

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.693 Mean (Log Scale) 0.246

SD 1.291 SD (Log Scale) 0.797

95% UTL 90% Coverage 3.986 95% UTL 90% Coverage 5.273

95% UPL (t) 3.922 95% UPL (t) 5.068

90% Percentile (z) 3.347 90% Percentile (z) 3.553

95% Percentile (z) 3.815 95% Percentile (z) 4.746

99% Percentile (z) 4.695 99% Percentile (z) 8.169
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.869 Mean in Original Scale 1.62

SD 0.894 SD in Original Scale 1.335

95% UTL with 90% Coverage 5.457 95% UTL with 90% Coverage 4.978

95% BCA UTL with 90% Coverage 4.93

95% Bootstrap (%) UTL with 90% Coverage 4.9

95% UPL (t) 5.413 95% UPL (t) 4.782

90% Percentile (z) 5.014 90% Percentile (z) 3.337

95% Percentile (z) 5.339 95% Percentile (z) 4.474

99% Percentile (z) 5.948 99% Percentile (z) 7.755

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.128 Data appear Normal at 5% Significance Level

Theta Star 1.136

nu star 68.11

A-D Test Statistic 0.272 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

K-S Test Statistic 0.11 Mean 1.656

5% K-S Critical Value 0.217 SD 1.329

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.266

95% KM UTL with 90% Coverage 4.018

Assuming Gamma Distribution 95% KM Chebyshev UPL 7.545

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 3.952

Mean 1.533 90% Percentile (z) 3.36

Median 1.16 95% Percentile (z) 3.842

SD 1.437 99% Percentile (z) 4.748

k star 0.274

Theta star 5.602 Gamma ROS Limits with Extrapolated Data

Nu star 16.42 95% Wilson Hilferty (WH) Approx. Gamma UPL 6.372

95% Percentile of Chisquare (2k) 2.578 95% Hawkins Wixley (HW) Approx. Gamma UPL 8.581

95% WH Approx. Gamma UTL with 90% Coverage 6.643

90% Percentile 4.568 95% HW Approx. Gamma UTL with 90% Coverage 9.048

95% Percentile 7.22

99% Percentile 14.2

Note: DL/2 is not a recommended method.

Potassium No Upper Sand

General Statistics

Number of Valid Data 67 Number of Detected Data 65

Number of Distinct Detected Data 61 Number of Non-Detect Data 2

Tolerance Factor 1.585 Percent Non-Detects 2.99%

Raw Statistics Log-transformed Statistics

Minimum Detected 518 Minimum Detected 6.25

Maximum Detected 4110 Maximum Detected 8.321

Mean of Detected 1968 Mean of Detected 7.507

SD of Detected 739.3 SD of Detected 0.415

Minimum Non-Detect 412 Minimum Non-Detect 6.021

Maximum Non-Detect 833 Maximum Non-Detect 6.725

Data with Multiple Detection Limits Single Detection Limit Scenario
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 63

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 5.97%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.081 Lilliefors Test Statistic 0.126

5% Lilliefors Critical Value 0.11 5% Lilliefors Critical Value 0.11

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1918 Mean (Log Scale) 7.452

SD 781.7 SD (Log Scale) 0.519

95% UTL 90% Coverage 3157 95% UTL 90% Coverage 3923

95% UPL (t) 3232 95% UPL (t) 4123

90% Percentile (z) 2920 90% Percentile (z) 3352

95% Percentile (z) 3204 95% Percentile (z) 4047

99% Percentile (z) 3737 99% Percentile (z) 5764

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1918 Mean in Original Scale 1930

SD 777.4 SD in Original Scale 760.2

95% UTL with 90% Coverage 3150 95% UTL with 90% Coverage 3562

95% BCA UTL with 90% Coverage 3190

95% Bootstrap (%) UTL with 90% Coverage 3190

95% UPL (t) 3225 95% UPL (t) 3717

90% Percentile (z) 2915 90% Percentile (z) 3116

95% Percentile (z) 3197 95% Percentile (z) 3658

99% Percentile (z) 3727 99% Percentile (z) 4944

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.298 Data appear Normal at 5% Significance Level

Theta Star 312.4

nu star 818.7

A-D Test Statistic 0.603 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.101 Mean 1925

5% K-S Critical Value 0.111 SD 761.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 93.78

95% KM UTL with 90% Coverage 3132

Assuming Gamma Distribution 95% KM Chebyshev UPL 5270

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 3205

Mean 1909 90% Percentile (z) 2901

Median 1990 95% Percentile (z) 3178

SD 801.7 99% Percentile (z) 3697

k star 1.246

Theta star 1532 Gamma ROS Limits with Extrapolated Data

Nu star 166.9 95% Wilson Hilferty (WH) Approx. Gamma UPL 4236

95% Percentile of Chisquare (2k) 6.913 95% Hawkins Wixley (HW) Approx. Gamma UPL 4866

95% WH Approx. Gamma UTL with 90% Coverage 4051

90% Percentile 4164 95% HW Approx. Gamma UTL with 90% Coverage 4611

95% Percentile 5297

99% Percentile 7887
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Note: DL/2 is not a recommended method.

Potassium Upper Sand

General Statistics

Number of Valid Data 30 Number of Detected Data 23

Number of Distinct Detected Data 23 Number of Non-Detect Data 7

Tolerance Factor 1.777 Percent Non-Detects 23.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 126 Minimum Detected 4.836

Maximum Detected 1990 Maximum Detected 7.596

Mean of Detected 830.3 Mean of Detected 6.494

SD of Detected 523.2 SD of Detected 0.746

Minimum Non-Detect 236 Minimum Non-Detect 5.464

Maximum Non-Detect 1180 Maximum Non-Detect 7.073

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.953

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 699.6 Mean (Log Scale) 6.25

SD 521.4 SD (Log Scale) 0.831

95% UTL 90% Coverage 1626 95% UTL 90% Coverage 2270

95% UPL (t) 1600 95% UPL (t) 2178

90% Percentile (z) 1368 90% Percentile (z) 1504

95% Percentile (z) 1557 95% Percentile (z) 2034

99% Percentile (z) 1913 99% Percentile (z) 3584

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 440.5 Mean in Original Scale 702.6

SD 779.5 SD in Original Scale 514.7

95% UTL with 90% Coverage 1826 95% UTL with 90% Coverage 2104

95% BCA UTL with 90% Coverage 1882

95% Bootstrap (%) UTL with 90% Coverage 1870

95% UPL (t) 1787 95% UPL (t) 2025

90% Percentile (z) 1439 90% Percentile (z) 1437

95% Percentile (z) 1723 95% Percentile (z) 1900

99% Percentile (z) 2254 99% Percentile (z) 3209

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.071 Data appear Normal at 5% Significance Level

Theta Star 401

nu star 95.24



1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393
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1416
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1429
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A-D Test Statistic 0.21 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.0948 Mean 701

5% K-S Critical Value 0.183 SD 514.8

Data appear Gamma Distributed at 5% Significance Level SE of Mean 97.32

95% KM UTL with 90% Coverage 1616

Assuming Gamma Distribution 95% KM Chebyshev UPL 2982

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1590

Mean 688.5 90% Percentile (z) 1361

Median 623.7 95% Percentile (z) 1548

SD 535.4 99% Percentile (z) 1899

k star 0.595

Theta star 1157 Gamma ROS Limits with Extrapolated Data

Nu star 35.69 95% Wilson Hilferty (WH) Approx. Gamma UPL 2108

95% Percentile of Chisquare (2k) 4.294 95% Hawkins Wixley (HW) Approx. Gamma UPL 2466

95% WH Approx. Gamma UTL with 90% Coverage 2176

90% Percentile 1794 95% HW Approx. Gamma UTL with 90% Coverage 2562

95% Percentile 2485

99% Percentile 4158

Note: DL/2 is not a recommended method.

Selenium

General Statistics

Number of Valid Data 46 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 39

Tolerance Factor 1.658 Percent Non-Detects 84.78%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.405 Minimum Detected -0.904

Maximum Detected 0.68 Maximum Detected -0.386

Mean of Detected 0.529 Mean of Detected -0.658

SD of Detected 0.116 SD of Detected 0.22

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Warning: There are only 7 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.881 Shapiro Wilk Test Statistic 0.877

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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1484

1485
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Mean 0.292 Mean (Log Scale) -1.276

SD 0.11 SD (Log Scale) 0.276

95% UTL 90% Coverage 0.474 95% UTL 90% Coverage 0.442

95% UPL (t) 0.478 95% UPL (t) 0.446

90% Percentile (z) 0.433 90% Percentile (z) 0.398

95% Percentile (z) 0.473 95% Percentile (z) 0.44

99% Percentile (z) 0.547 99% Percentile (z) 0.531

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.622 Mean in Original Scale 0.439

SD 0.0589 SD in Original Scale 0.0825

95% UTL with 90% Coverage 0.72 95% UTL with 90% Coverage 0.584

95% BCA UTL with 90% Coverage 0.61

95% Bootstrap (%) UTL with 90% Coverage 0.61

95% UPL (t) 0.722 95% UPL (t) 0.588

90% Percentile (z) 0.697 90% Percentile (z) 0.545

95% Percentile (z) 0.719 95% Percentile (z) 0.583

99% Percentile (z) 0.759 99% Percentile (z) 0.66

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 13.98 Data appear Normal at 5% Significance Level

Theta Star 0.0378

nu star 195.8

A-D Test Statistic 0.464 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

K-S Test Statistic 0.234 Mean 0.434

5% K-S Critical Value 0.311 SD 0.0592

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0119

95% KM UTL with 90% Coverage 0.532

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.694

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.534

Mean 0.442 90% Percentile (z) 0.51

Median 0.462 95% Percentile (z) 0.531

SD 0.128 99% Percentile (z) 0.571

k star 7.868

Theta star 0.0562 Gamma ROS Limits with Extrapolated Data

Nu star 723.9 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.733

95% Percentile of Chisquare (2k) 25.95 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.749

95% WH Approx. Gamma UTL with 90% Coverage 0.725

90% Percentile 0.652 95% HW Approx. Gamma UTL with 90% Coverage 0.74

95% Percentile 0.729

99% Percentile 0.888

Note: DL/2 is not a recommended method.

vanadium

General Statistics

Number of Valid Data 28 Number of Detected Data 10

Number of Distinct Detected Data 9 Number of Non-Detect Data 18

Tolerance Factor 1.799 Percent Non-Detects 64.29%

Raw Statistics Log-transformed Statistics



1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

A B C D E F G H I J K L

Minimum Detected 0.86 Minimum Detected -0.151

Maximum Detected 1.5 Maximum Detected 0.405

Mean of Detected 1.191 Mean of Detected 0.159

SD of Detected 0.217 SD of Detected 0.191

Minimum Non-Detect 0.7 Minimum Non-Detect -0.357

Maximum Non-Detect 3.6 Maximum Non-Detect 1.281

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 28

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.929

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.948 Mean (Log Scale) -0.175

SD 0.427 SD (Log Scale) 0.533

95% UTL 90% Coverage 1.717 95% UTL 90% Coverage 2.191

95% UPL (t) 1.689 95% UPL (t) 2.115

90% Percentile (z) 1.496 90% Percentile (z) 1.663

95% Percentile (z) 1.651 95% Percentile (z) 2.018

99% Percentile (z) 1.943 99% Percentile (z) 2.902

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.987

SD in Original Scale 0.221

Mean in Log Scale -0.0363

SD in Log Scale 0.217

95% UTL 90% Coverage 1.425

95% UPL (t) 1.405

90% Percentile (z) 1.273

95% Percentile (z) 1.378

99% Percentile (z) 1.597

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 22.23 Data appear Normal at 5% Significance Level

Theta Star 0.0536

nu star 444.7

A-D Test Statistic 0.354 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

K-S Test Statistic 0.212 Mean 1.041

5% K-S Critical Value 0.266 SD 0.221

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0541

95% KM UTL with 90% Coverage 1.438

Assuming Gamma Distribution 95% KM Chebyshev UPL 2.019

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1.423

Mean 0.835 90% Percentile (z) 1.324

Median 0.906 95% Percentile (z) 1.404

SD 0.408 99% Percentile (z) 1.554
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k star 0.577

Theta star 1.447 Gamma ROS Limits with Extrapolated Data

Nu star 32.3 95% Wilson Hilferty (WH) Approx. Gamma UPL 2.544

95% Percentile of Chisquare (2k) 4.21 95% Hawkins Wixley (HW) Approx. Gamma UPL 3.316

95% WH Approx. Gamma UTL with 90% Coverage 2.648

90% Percentile 2.19 95% HW Approx. Gamma UTL with 90% Coverage 3.49

95% Percentile 3.046

99% Percentile 5.124

Note: DL/2 is not a recommended method.

ZINC

General Statistics

Number of Valid Data 77 Number of Detected Data 26

Number of Distinct Detected Data 23 Number of Non-Detect Data 51

Tolerance Factor 1.562 Percent Non-Detects 66.23%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.9 Minimum Detected 0.642

Maximum Detected 59.8 Maximum Detected 4.091

Mean of Detected 7.741 Mean of Detected 1.625

SD of Detected 11.87 SD of Detected 0.752

Minimum Non-Detect 1.6 Minimum Non-Detect 0.47

Maximum Non-Detect 4.5 Maximum Non-Detect 1.504

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 65

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 12

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.42%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.445 Shapiro Wilk Test Statistic 0.824

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.655 Mean (Log Scale) 0.824

SD 7.419 SD (Log Scale) 0.756

95% UTL 90% Coverage 15.24 95% UTL 90% Coverage 7.428

95% UPL (t) 16.09 95% UPL (t) 8.097

90% Percentile (z) 13.16 90% Percentile (z) 6.009

95% Percentile (z) 15.86 95% Percentile (z) 7.909

99% Percentile (z) 20.91 99% Percentile (z) 13.24

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -19.72 Mean in Original Scale 3.478

SD 22.79 SD in Original Scale 7.497

95% UTL with 90% Coverage 15.87 95% UTL with 90% Coverage 8.759

95% BCA UTL with 90% Coverage 7.88

95% Bootstrap (%) UTL with 90% Coverage 7.8

95% UPL (t) 18.47 95% UPL (t) 9.832



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

A B C D E F G H I J K L

90% Percentile (z) 9.485 90% Percentile (z) 6.596

95% Percentile (z) 17.76 95% Percentile (z) 9.527

99% Percentile (z) 33.29 99% Percentile (z) 18.99

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.2 Data do not follow a Discernable Distribution (0.05)

Theta Star 6.45

nu star 62.41

A-D Test Statistic 2.89 Nonparametric Statistics

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

K-S Test Statistic 0.248 Mean 4.067

5% K-S Critical Value 0.175 SD 7.264

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.847

95% KM UTL with 90% Coverage 15.41

Assuming Gamma Distribution 95% KM Chebyshev UPL 35.93

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 16.24

Mean 2.999 90% Percentile (z) 13.38

Median 0.000001 95% Percentile (z) 16.02

SD 7.721 99% Percentile (z) 20.97

k star 0.104

Theta star 28.72 Gamma ROS Limits with Extrapolated Data

Nu star 16.08 95% Wilson Hilferty (WH) Approx. Gamma UPL 12.2

95% Percentile of Chisquare (2k) 1.209 95% Hawkins Wixley (HW) Approx. Gamma UPL 14.24

95% WH Approx. Gamma UTL with 90% Coverage 10.6

90% Percentile 8.12 95% HW Approx. Gamma UTL with 90% Coverage 11.87

95% Percentile 17.36

99% Percentile 46.61

Note: DL/2 is not a recommended method.



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

A B C D E F G H I J K L

90% Percentile (z) 1804 90% Percentile (z) 808.1

95% Percentile (z) 2662 95% Percentile (z) 1379

95% Bootstrap (%) UTL with 90% Coverage 1320

95% UPL (t) 2746 95% UPL (t) 1454

95% UTL with 90% Coverage 2519 95% UTL with 90% Coverage 1262

95% BCA UTL with 90% Coverage 1260

Mean -1221 Mean in Original Scale 438.6

SD 2361 SD in Original Scale 1087

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 2230 95% Percentile (z) 1817

99% Percentile (z) 2969 99% Percentile (z) 5807

95% UPL (t) 2269 95% UPL (t) 1932

90% Percentile (z) 1836 90% Percentile (z) 978.4

SD 1085 SD (Log Scale) 1.705

95% UTL 90% Coverage 2165 95% UTL 90% Coverage 1640

DL/2 Substitution Method DL/2 Substitution Method

Mean 445.1 Mean (Log Scale) 4.701

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.514 Shapiro Wilk Test Statistic 0.956

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.13%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 49

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 18

Maximum Non-Detect 441 Maximum Non-Detect 6.089

SD of Detected 1512 SD of Detected 1.004

Minimum Non-Detect 16.4 Minimum Non-Detect 2.797

Maximum Detected 7930 Maximum Detected 8.978

Mean of Detected 960.6 Mean of Detected 6.297

Raw Statistics Log-transformed Statistics

Minimum Detected 118 Minimum Detected 4.771

Number of Distinct Detected Data 29 Number of Non-Detect Data 38

Tolerance Factor 1.585 Percent Non-Detects 56.72%

AluminumNoTransition

General Statistics

Number of Valid Data 67 Number of Detected Data 29

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File WorkSheet.wst
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.892 Shapiro Wilk Test Statistic 0.933

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 56.67%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 13

Maximum Non-Detect 427 Maximum Non-Detect 6.057

SD of Detected 872 SD of Detected 0.999

Minimum Non-Detect 61.4 Minimum Non-Detect 4.117

Maximum Detected 2890 Maximum Detected 7.969

Mean of Detected 1098 Mean of Detected 6.608

Raw Statistics Log-transformed Statistics

Minimum Detected 105 Minimum Detected 4.654

Number of Distinct Detected Data 21 Number of Non-Detect Data 9

Tolerance Factor 1.777 Percent Non-Detects 30.00%

Aluminum Transition

General Statistics

Number of Valid Data 30 Number of Detected Data 21

99% Percentile 7280

Note: DL/2 is not a recommended method.

90% Percentile 1001 95% HW Approx. Gamma UTL with 90% Coverage 1609

95% Percentile 2420

95% Percentile of Chisquare (2k) 0.954 95% Hawkins Wixley (HW) Approx. Gamma UPL 1881

95% WH Approx. Gamma UTL with 90% Coverage 1460

Theta star 5073 Gamma ROS Limits with Extrapolated Data

Nu star 10.98 95% Wilson Hilferty (WH) Approx. Gamma UPL 1646

SD 1095 99% Percentile (z) 2956

k star 0.082

Mean 415.8 90% Percentile (z) 1846

Median 0.000001 95% Percentile (z) 2232

Assuming Gamma Distribution 95% KM Chebyshev UPL 5150

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2270

Data not Gamma Distributed at 5% Significance Level SE of Mean 132.1

95% KM UTL with 90% Coverage 2168

K-S Test Statistic 0.17 Mean 484.1

5% K-S Critical Value 0.167 SD 1062

A-D Test Statistic 1.109 Nonparametric Statistics

5% A-D Critical Value 0.774 Kaplan-Meier (KM) Method

nu star 53.88

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.929 Data appear Lognormal at 5% Significance Level

Theta Star 1034

99% Percentile (z) 4270 99% Percentile (z) 3760
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Number of Distinct Detected Data 31 Number of Non-Detect Data 62

ARSENIC

General Statistics

Number of Valid Data 97 Number of Detected Data 35

99% Percentile 10378

Note: DL/2 is not a recommended method.

90% Percentile 2246 95% HW Approx. Gamma UTL with 90% Coverage 5395

95% Percentile 4300

95% Percentile of Chisquare (2k) 1.534 95% Hawkins Wixley (HW) Approx. Gamma UPL 5064

95% WH Approx. Gamma UTL with 90% Coverage 3840

Theta star 5608 Gamma ROS Limits with Extrapolated Data

Nu star 8.223 95% Wilson Hilferty (WH) Approx. Gamma UPL 3657

SD 886.7 99% Percentile (z) 2758

k star 0.137

Mean 768.6 90% Percentile (z) 1884

Median 382.5 95% Percentile (z) 2188

Assuming Gamma Distribution 95% KM Chebyshev UPL 4519

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2257

Data appear Gamma Distributed at 5% Significance Level SE of Mean 156.8

95% KM UTL with 90% Coverage 2298

K-S Test Statistic 0.167 Mean 811.4

5% K-S Critical Value 0.193 SD 836.8

A-D Test Statistic 0.5 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

nu star 52.25

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.244 Data appear Gamma Distributed at 5% Significance Level

Theta Star 882.5

99% Percentile (z) 3608 99% Percentile (z) 7371

90% Percentile (z) 2096 90% Percentile (z) 2034

95% Percentile (z) 2622 95% Percentile (z) 3183

95% Bootstrap (%) UTL with 90% Coverage 2550

95% UPL (t) 2741 95% UPL (t) 3523

95% UTL with 90% Coverage 2813 95% UTL with 90% Coverage 3746

95% BCA UTL with 90% Coverage 2584

Mean 242.6 Mean in Original Scale 804.5

SD 1447 SD in Original Scale 856

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 2213 95% Percentile (z) 3560

99% Percentile (z) 2797 99% Percentile (z) 8806

95% UPL (t) 2284 95% UPL (t) 3972

90% Percentile (z) 1902 90% Percentile (z) 2197

SD 856.6 SD (Log Scale) 1.329

95% UTL 90% Coverage 2327 95% UTL 90% Coverage 4244

DL/2 Substitution Method DL/2 Substitution Method

Mean 804.4 Mean (Log Scale) 5.992

Assuming Normal Distribution Assuming Lognormal Distribution



166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

A B C D E F G H I J K L

Assuming Gamma Distribution 95% KM Chebyshev UPL 30.46

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 13.76

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.635

95% KM UTL with 90% Coverage 12.89

K-S Test Statistic 0.2 Mean 3.482

5% K-S Critical Value 0.153 SD 6.157

A-D Test Statistic 1.755 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

nu star 66.15

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.945 Data do not follow a Discernable Distribution (0.05)

Theta Star 7.899

99% Percentile (z) 32.55 99% Percentile (z) 26.21

90% Percentile (z) 8.432 90% Percentile (z) 5.798

95% Percentile (z) 16.82 95% Percentile (z) 9.797

95% Bootstrap (%) UTL with 90% Coverage 13.86

95% UPL (t) 17.39 95% UPL (t) 10.15

95% UTL with 90% Coverage 14.12 95% UTL with 90% Coverage 8.277

95% BCA UTL with 90% Coverage 13.86

Mean -21.15 Mean in Original Scale 3.002

SD 23.09 SD in Original Scale 6.371

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 13.64 95% Percentile (z) 9.021

99% Percentile (z) 17.89 99% Percentile (z) 18.45

95% UPL (t) 13.79 95% UPL (t) 9.256

90% Percentile (z) 11.37 90% Percentile (z) 6.16

SD 6.239 SD (Log Scale) 1.05

95% UTL 90% Coverage 12.91 95% UTL 90% Coverage 7.98

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.378 Mean (Log Scale) 0.473

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.704 Shapiro Wilk Test Statistic 0.907

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.66%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 86

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 11

Maximum Non-Detect 6.7 Maximum Non-Detect 1.902

SD of Detected 9.077 SD of Detected 1.038

Minimum Non-Detect 0.8 Minimum Non-Detect -0.223

Maximum Detected 35.6 Maximum Detected 3.572

Mean of Detected 7.464 Mean of Detected 1.441

Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953

Tolerance Factor 1.528 Percent Non-Detects 63.92%
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95% UTL with 90% Coverage 59.67 95% UTL with 90% Coverage 39.51

Mean 12.61 Mean in Original Scale 15.18

SD 29.74 SD in Original Scale 27.39

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 60.23 95% Percentile (z) 42.91

99% Percentile (z) 78.9 99% Percentile (z) 82.74

95% UPL (t) 61.19 95% UPL (t) 44.4

90% Percentile (z) 50.27 90% Percentile (z) 30.24

SD 27.4 SD (Log Scale) 0.963

95% UTL 90% Coverage 58.51 95% UTL 90% Coverage 40.4

DL/2 Substitution Method DL/2 Substitution Method

Mean 15.16 Mean (Log Scale) 2.174

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.301 Lilliefors Test Statistic 0.0897

5% Lilliefors Critical Value 0.109 5% Lilliefors Critical Value 0.109

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 13.24%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 59

Maximum Non-Detect 3.4 Maximum Non-Detect 1.224

SD of Detected 27.7 SD of Detected 0.91

Minimum Non-Detect 1.7 Minimum Non-Detect 0.531

Maximum Detected 215 Maximum Detected 5.371

Mean of Detected 15.59 Mean of Detected 2.235

Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953

Number of Distinct Detected Data 62 Number of Non-Detect Data 2

Tolerance Factor 1.582 Percent Non-Detects 2.94%

Barium Majority

General Statistics

Number of Valid Data 68 Number of Detected Data 66

99% Percentile 44.41

Note: DL/2 is not a recommended method.

90% Percentile 6.931 95% HW Approx. Gamma UTL with 90% Coverage 8.165

95% Percentile 15.68

95% Percentile of Chisquare (2k) 1.08 95% Hawkins Wixley (HW) Approx. Gamma UPL 10.39

95% WH Approx. Gamma UTL with 90% Coverage 8.232

Theta star 29.04 Gamma ROS Limits with Extrapolated Data

Nu star 17.99 95% Wilson Hilferty (WH) Approx. Gamma UPL 9.91

SD 6.493 99% Percentile (z) 17.8

k star 0.0927

Mean 2.693 90% Percentile (z) 11.37

Median 0.000001 95% Percentile (z) 13.61
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.97%

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 9

Maximum Non-Detect 3.7 Maximum Non-Detect 1.308

SD of Detected 3.303 SD of Detected 0.801

Minimum Non-Detect 2.4 Minimum Non-Detect 0.875

Maximum Detected 14.9 Maximum Detected 2.701

Mean of Detected 3.963 Mean of Detected 1.081

Raw Statistics Log-transformed Statistics

Minimum Detected 0.405 Minimum Detected -0.904

Number of Distinct Detected Data 25 Number of Non-Detect Data 2

Tolerance Factor 1.788 Percent Non-Detects 6.90%

barium LS

General Statistics

Number of Valid Data 29 Number of Detected Data 27

99% Percentile 89.11

Note: DL/2 is not a recommended method.

90% Percentile 39.01 95% HW Approx. Gamma UTL with 90% Coverage 44.75

95% Percentile 53.7

95% Percentile of Chisquare (2k) 4.423 95% Hawkins Wixley (HW) Approx. Gamma UPL 48.48

95% WH Approx. Gamma UTL with 90% Coverage 42.1

Theta star 24.28 Gamma ROS Limits with Extrapolated Data

Nu star 84.73 95% Wilson Hilferty (WH) Approx. Gamma UPL 45.17

SD 27.42 99% Percentile (z) 78.43

k star 0.623

Mean 15.13 90% Percentile (z) 50.02

Median 8.5 95% Percentile (z) 59.9

Assuming Gamma Distribution 95% KM Chebyshev UPL 134.6

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 60.86

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.322

95% KM UTL with 90% Coverage 58.19

K-S Test Statistic 0.162 Mean 15.18

5% K-S Critical Value 0.113 SD 27.19

A-D Test Statistic 2.717 Nonparametric Statistics

5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method

nu star 141.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.074 Data appear Lognormal at 5% Significance Level

Theta Star 14.51

99% Percentile (z) 81.8 99% Percentile (z) 79.74

90% Percentile (z) 50.73 90% Percentile (z) 29.76

95% Percentile (z) 61.53 95% Percentile (z) 41.92

95% Bootstrap (%) UTL with 90% Coverage 43.4

95% UPL (t) 62.58 95% UPL (t) 43.34

95% BCA UTL with 90% Coverage 39.9
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99% Percentile 13.75

Note: DL/2 is not a recommended method.

90% Percentile 7.757 95% HW Approx. Gamma UTL with 90% Coverage 10.33

95% Percentile 9.604

95% Percentile of Chisquare (2k) 8.402 95% Hawkins Wixley (HW) Approx. Gamma UPL 9.987

95% WH Approx. Gamma UTL with 90% Coverage 10.09

Theta star 2.286 Gamma ROS Limits with Extrapolated Data

Nu star 96.96 95% Wilson Hilferty (WH) Approx. Gamma UPL 9.778

SD 3.233 99% Percentile (z) 11.22

k star 1.672

Mean 3.822 90% Percentile (z) 7.891

Median 2.9 95% Percentile (z) 9.047

Assuming Gamma Distribution 95% KM Chebyshev UPL 17.92

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 9.319

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.603

95% KM UTL with 90% Coverage 9.503

K-S Test Statistic 0.133 Mean 3.813

5% K-S Critical Value 0.171 SD 3.182

A-D Test Statistic 0.424 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

nu star 89.53

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.658 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.39

99% Percentile (z) 14.85 99% Percentile (z) 17.7

90% Percentile (z) 8.489 90% Percentile (z) 7.775

95% Percentile (z) 10.7 95% Percentile (z) 10.35

95% Bootstrap (%) UTL with 90% Coverage 11.06

95% UPL (t) 11.22 95% UPL (t) 11.07

95% UTL with 90% Coverage 11.57 95% UTL with 90% Coverage 11.59

95% BCA UTL with 90% Coverage 11.06

Mean 0.681 Mean in Original Scale 3.807

SD 6.093 SD in Original Scale 3.237

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 9.133 95% Percentile (z) 10.38

99% Percentile (z) 11.34 99% Percentile (z) 17.83

95% UPL (t) 9.41 95% UPL (t) 11.11

90% Percentile (z) 7.954 90% Percentile (z) 7.779

SD 3.245 SD (Log Scale) 0.794

95% UTL 90% Coverage 9.598 95% UTL 90% Coverage 11.63

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.795 Mean (Log Scale) 1.034

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.818 Shapiro Wilk Test Statistic 0.985

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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K-S Test Statistic 0.24 Mean 0.0956

A-D Test Statistic 1.1 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

nu star 41.01

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.282 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.153

99% Percentile (z) 0.619 99% Percentile (z) 0.858

90% Percentile (z) 0.177 90% Percentile (z) 0.138

95% Percentile (z) 0.33 95% Percentile (z) 0.26

95% Bootstrap (%) UTL with 90% Coverage 0.32

95% UPL (t) 0.347 95% UPL (t) 0.279

95% UTL with 90% Coverage 0.312 95% UTL with 90% Coverage 0.241

95% BCA UTL with 90% Coverage 0.32

Mean -0.366 Mean in Original Scale 0.0598

SD 0.423 SD in Original Scale 0.122

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 0.264 95% Percentile (z) 0.167

99% Percentile (z) 0.344 99% Percentile (z) 0.302

95% UPL (t) 0.269 95% UPL (t) 0.173

90% Percentile (z) 0.221 90% Percentile (z) 0.122

SD 0.117 SD (Log Scale) 0.863

95% UTL 90% Coverage 0.259 95% UTL 90% Coverage 0.161

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0712 Mean (Log Scale) -3.207

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.771 Shapiro Wilk Test Statistic 0.846

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.52%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 54

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 7

Maximum Non-Detect 0.14 Maximum Non-Detect -1.966

SD of Detected 0.18 SD of Detected 0.857

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 0.58 Maximum Detected -0.545

Mean of Detected 0.196 Mean of Detected -1.994

Raw Statistics Log-transformed Statistics

Minimum Detected 0.06 Minimum Detected -2.813

Number of Distinct Detected Data 12 Number of Non-Detect Data 45

Tolerance Factor 1.601 Percent Non-Detects 73.77%

Beryllium

General Statistics

Number of Valid Data 61 Number of Detected Data 16
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.71 Shapiro Wilk Test Statistic 0.81

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00%

Warning: There are only 8 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Maximum Non-Detect 0.41 Maximum Non-Detect -0.892

SD of Detected 0.352 SD of Detected 0.908

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 1.1 Maximum Detected 0.0953

Mean of Detected 0.323 Mean of Detected -1.543

Raw Statistics Log-transformed Statistics

Minimum Detected 0.1 Minimum Detected -2.303

Number of Distinct Detected Data 6 Number of Non-Detect Data 12

Tolerance Factor 1.926 Percent Non-Detects 60.00%

Cadmium Bedrock LowerSand

General Statistics

Number of Valid Data 20 Number of Detected Data 8

99% Percentile 0.776

Note: DL/2 is not a recommended method.

90% Percentile 0.142 95% HW Approx. Gamma UTL with 90% Coverage 0.147

95% Percentile 0.296

95% Percentile of Chisquare (2k) 1.269 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.17

95% WH Approx. Gamma UTL with 90% Coverage 0.16

Theta star 0.466 Gamma ROS Limits with Extrapolated Data

Nu star 13.43 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.179

SD 0.125 99% Percentile (z) 0.345

k star 0.11

Mean 0.0513 90% Percentile (z) 0.233

Median 0.000001 95% Percentile (z) 0.272

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.567

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.276

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0142

95% KM UTL with 90% Coverage 0.267

5% K-S Critical Value 0.219 SD 0.107
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Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

General Statistics

Number of Valid Data 15 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 13

Note: DL/2 is not a recommended method.

Cadmium Transition Spring

95% Percentile 0.726

99% Percentile 1.776

95% WH Approx. Gamma UTL with 90% Coverage 0.725

90% Percentile 0.374 95% HW Approx. Gamma UTL with 90% Coverage 0.89

Nu star 5.282 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.608

95% Percentile of Chisquare (2k) 1.487 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.708

k star 0.132

Theta star 0.977 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 0.577

SD 0.268 99% Percentile (z) 0.737

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.607

Mean 0.129 90% Percentile (z) 0.491

95% KM UTL with 90% Coverage 0.643

Assuming Gamma Distribution 95% KM Chebyshev UPL 1.24

5% K-S Critical Value 0.3 SD 0.235

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0563

5% A-D Critical Value 0.73 Kaplan-Meier (KM) Method

K-S Test Statistic 0.356 Mean 0.19

A-D Test Statistic 0.869 Nonparametric Statistics

Theta Star 0.346

nu star 14.93

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.933 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 0.598

99% Percentile (z) 1.711

95% UPL (t) 0.727

90% Percentile (z) 0.341

SD in Log Scale 1.543

95% UTL 90% Coverage 0.922

SD in Original Scale 0.262

Mean in Log Scale -3.053

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.143

99% Percentile (z) 0.757 99% Percentile (z) 1.131

90% Percentile (z) 0.486 90% Percentile (z) 0.315

95% Percentile (z) 0.58 95% Percentile (z) 0.491

95% UTL 90% Coverage 0.653 95% UTL 90% Coverage 0.693

95% UPL (t) 0.613 95% UPL (t) 0.573

Mean 0.153 Mean (Log Scale) -2.725

SD 0.26 SD (Log Scale) 1.224
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data do not follow a Discernable Distribution (0.05)

99% Percentile (z) N/A

90% Percentile (z) N/A

95% Percentile (z) N/A

95% UTL 90% Coverage N/A

95% UPL (t) N/A

Mean in Log Scale N/A

SD in Log Scale N/A

Mean in Original Scale N/A

SD in Original Scale N/A

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 0.0466 95% Percentile (z) 0.0439

99% Percentile (z) 0.0539 99% Percentile (z) 0.053

95% UPL (t) 0.0485 95% UPL (t) 0.046

90% Percentile (z) 0.0427 90% Percentile (z) 0.0396

SD 0.0107 SD (Log Scale) 0.278

95% UTL 90% Coverage 0.0512 95% UTL 90% Coverage 0.0493

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.029 Mean (Log Scale) -3.584

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic N/A Shapiro Wilk Test Statistic N/A

5% Shapiro Wilk Critical Value N/A 5% Shapiro Wilk Critical Value N/A

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.00707 SD of Detected 0.129

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 0.06 Maximum Detected -2.813

Mean of Detected 0.055 Mean of Detected -2.905

Raw Statistics Log-transformed Statistics

Minimum Detected 0.05 Minimum Detected -2.996

Tolerance Factor 2.068 Percent Non-Detects 86.67%
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DL/2 Substitution Method DL/2 Substitution Method

Mean 1.536 Mean (Log Scale) -1.682

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.333 Shapiro Wilk Test Statistic 0.842

5% Shapiro Wilk Critical Value 0.941 5% Shapiro Wilk Critical Value 0.941

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.57%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 58

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 9

Maximum Non-Detect 0.69 Maximum Non-Detect -0.371

SD of Detected 7.967 SD of Detected 1.51

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 41.5 Maximum Detected 3.726

Mean of Detected 2.453 Mean of Detected -0.991

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0475 Minimum Detected -3.047

Number of Distinct Detected Data 35 Number of Non-Detect Data 26

Tolerance Factor 1.585 Percent Non-Detects 38.81%

COBALT NO TRANSITION

General Statistics

Number of Valid Data 67 Number of Detected Data 41

99% Percentile N/A

Note: DL/2 is not a recommended method.

90% Percentile N/A 95% HW Approx. Gamma UTL with 90% Coverage N/A

95% Percentile N/A

95% Percentile of Chisquare (2k) N/A 95% Hawkins Wixley (HW) Approx. Gamma UPL N/A

95% WH Approx. Gamma UTL with 90% Coverage N/A

Theta star N/A Gamma ROS Limits with Extrapolated Data

Nu star N/A 95% Wilson Hilferty (WH) Approx. Gamma UPL N/A

SD N/A 99% Percentile (z) 0.0565

k star N/A

Mean N/A 90% Percentile (z) 0.0539

Median N/A 95% Percentile (z) 0.0548

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.0619

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.0552

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0009108

95% KM UTL with 90% Coverage 0.0558

K-S Test Statistic N/A Mean 0.0507

5% K-S Critical Value N/A SD 0.00249

A-D Test Statistic N/A Nonparametric Statistics

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

nu star N/A

Theta Star N/A
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.16 Minimum Detected -1.833

Number of Distinct Detected Data 24 Number of Non-Detect Data 1

Tolerance Factor 1.777 Percent Non-Detects 3.33%

COBALT TRANSITION

General Statistics

Number of Valid Data 30 Number of Detected Data 29

99% Percentile 20.99

Note: DL/2 is not a recommended method.

90% Percentile 4.325 95% HW Approx. Gamma UTL with 90% Coverage 3.551

95% Percentile 8.487

95% Percentile of Chisquare (2k) 1.451 95% Hawkins Wixley (HW) Approx. Gamma UPL 4.108

95% WH Approx. Gamma UTL with 90% Coverage 3.792

Theta star 11.7 Gamma ROS Limits with Extrapolated Data

Nu star 17.19 95% Wilson Hilferty (WH) Approx. Gamma UPL 4.271

SD 6.318 99% Percentile (z) 16.1

k star 0.128

Mean 1.501 90% Percentile (z) 9.557

Median 0.12 95% Percentile (z) 11.83

Assuming Gamma Distribution 95% KM Chebyshev UPL 29.04

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 12.06

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.775

95% KM UTL with 90% Coverage 11.46

K-S Test Statistic 0.34 Mean 1.529

5% K-S Critical Value 0.149 SD 6.264

A-D Test Statistic 6.721 Nonparametric Statistics

5% A-D Critical Value 0.846 Kaplan-Meier (KM) Method

nu star 28.33

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.345 Data do not follow a Discernable Distribution (0.05)

Theta Star 7.1

99% Percentile (z) 28.67 99% Percentile (z) 9.401

90% Percentile (z) 4.107 90% Percentile (z) 1.391

95% Percentile (z) 12.65 95% Percentile (z) 2.703

95% Bootstrap (%) UTL with 90% Coverage 2.88

95% UPL (t) 13.49 95% UPL (t) 2.886

95% UTL with 90% Coverage 11.23 95% UTL with 90% Coverage 2.421

95% BCA UTL with 90% Coverage 2.88

Mean -26.03 Mean in Original Scale 1.515

SD 23.51 SD in Original Scale 6.315

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 11.91 95% Percentile (z) 2.366

99% Percentile (z) 16.21 99% Percentile (z) 6.787

95% UPL (t) 12.14 95% UPL (t) 2.501

90% Percentile (z) 9.622 90% Percentile (z) 1.349

SD 6.31 SD (Log Scale) 1.546

95% UTL 90% Coverage 11.53 95% UTL 90% Coverage 2.156
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95% WH Approx. Gamma UTL with 90% Coverage 2.489

Nu star 110.6 95% Wilson Hilferty (WH) Approx. Gamma UPL 2.426

95% Percentile of Chisquare (2k) 8.974 95% Hawkins Wixley (HW) Approx. Gamma UPL 2.551

k star 1.843

Theta star 0.53 Gamma ROS Limits with Extrapolated Data

Median 0.91 95% Percentile (z) 2.019

SD 0.649 99% Percentile (z) 2.448

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2.071

Mean 0.977 90% Percentile (z) 1.791

95% KM UTL with 90% Coverage 2.102

Assuming Gamma Distribution 95% KM Chebyshev UPL 3.772

5% K-S Critical Value 0.164 SD 0.629

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.117

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.0797 Mean 0.985

A-D Test Statistic 0.171 Nonparametric Statistics

Theta Star 0.417

nu star 140.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.422 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 2.091 95% Percentile (z) 2.501

99% Percentile (z) 2.568 99% Percentile (z) 4.012

95% UPL (t) 2.149 95% UPL (t) 2.648

90% Percentile (z) 1.836 90% Percentile (z) 1.944

95% BCA UTL with 90% Coverage 2.4

95% Bootstrap (%) UTL with 90% Coverage 2.46

SD 0.701 SD in Original Scale 0.638

95% UTL with 90% Coverage 2.183 95% UTL with 90% Coverage 2.741

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.938 Mean in Original Scale 0.986

99% Percentile (z) 2.477 99% Percentile (z) 4.194

90% Percentile (z) 1.806 90% Percentile (z) 1.98

95% Percentile (z) 2.039 95% Percentile (z) 2.57

95% UTL 90% Coverage 2.124 95% UTL 90% Coverage 2.826

95% UPL (t) 2.092 95% UPL (t) 2.727

Mean 0.982 Mean (Log Scale) -0.238

SD 0.642 SD (Log Scale) 0.719

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.971

Maximum Non-Detect 0.38 Maximum Non-Detect -0.968

SD of Detected 0.636 SD of Detected 0.678

Minimum Non-Detect 0.38 Minimum Non-Detect -0.968

Maximum Detected 3 Maximum Detected 1.099

Mean of Detected 1.01 Mean of Detected -0.189
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

99% Percentile (z) 37.37 99% Percentile (z) 23.37

90% Percentile (z) 5.241 90% Percentile (z) 4.381

95% Percentile (z) 16.41 95% Percentile (z) 7.842

95% Bootstrap (%) UTL with 90% Coverage 18.3

95% UPL (t) 17.51 95% UPL (t) 8.305

95% UTL with 90% Coverage 14.56 95% UTL with 90% Coverage 7.12

95% BCA UTL with 90% Coverage 10.38

Mean -34.16 Mean in Original Scale 2.576

SD 30.75 SD in Original Scale 6.748

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 13.89 95% Percentile (z) 7.677

99% Percentile (z) 18.46 99% Percentile (z) 18.06

95% UPL (t) 14.13 95% UPL (t) 8.03

90% Percentile (z) 11.46 90% Percentile (z) 4.866

SD 6.7 SD (Log Scale) 1.255

95% UTL 90% Coverage 13.49 95% UTL 90% Coverage 7.118

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.871 Mean (Log Scale) -0.0263

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.568 Shapiro Wilk Test Statistic 0.89

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.03%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 63

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 4

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 0.48 Minimum Non-Detect -0.734

Maximum Non-Detect 13.4 Maximum Non-Detect 2.595

Mean of Detected 6.001 Mean of Detected 0.943

SD of Detected 9.755 SD of Detected 1.206

Minimum Detected 0.44 Minimum Detected -0.821

Maximum Detected 33.8 Maximum Detected 3.52

Tolerance Factor 1.585 Percent Non-Detects 59.70%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 67 Number of Detected Data 27

Number of Distinct Detected Data 23 Number of Non-Detect Data 40

Note: DL/2 is not a recommended method.

Copper No Upper Sand

95% Percentile 2.379

99% Percentile 3.364

90% Percentile 1.938 95% HW Approx. Gamma UTL with 90% Coverage 2.625
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Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

Warning: There are only 9 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 28

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Maximum Non-Detect 1.3 Maximum Non-Detect 0.262

SD of Detected 0.558 SD of Detected 0.483

Minimum Non-Detect 0.48 Minimum Non-Detect -0.734

Maximum Detected 2.1 Maximum Detected 0.742

Mean of Detected 1.019 Mean of Detected -0.0938

Raw Statistics Log-transformed Statistics

Minimum Detected 0.54 Minimum Detected -0.616

Number of Distinct Detected Data 8 Number of Non-Detect Data 21

Tolerance Factor 1.777 Percent Non-Detects 70.00%

Copper UpperSand

General Statistics

Number of Valid Data 30 Number of Detected Data 9

99% Percentile 38.54

Note: DL/2 is not a recommended method.

90% Percentile 6.418 95% HW Approx. Gamma UTL with 90% Coverage 7.685

95% Percentile 14.04

95% Percentile of Chisquare (2k) 1.154 95% Hawkins Wixley (HW) Approx. Gamma UPL 9.006

95% WH Approx. Gamma UTL with 90% Coverage 7.608

Theta star 24.35 Gamma ROS Limits with Extrapolated Data

Nu star 13.31 95% Wilson Hilferty (WH) Approx. Gamma UPL 8.605

SD 6.803 99% Percentile (z) 18.2

k star 0.0993

Mean 2.418 90% Percentile (z) 11.26

Median 0.000001 95% Percentile (z) 13.67

Assuming Gamma Distribution 95% KM Chebyshev UPL 31.93

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 13.91

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.828

95% KM UTL with 90% Coverage 13.27

K-S Test Statistic 0.245 Mean 2.738

5% K-S Critical Value 0.175 SD 6.647

A-D Test Statistic 2.378 Nonparametric Statistics

5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method

nu star 35.42

k star (bias corrected) 0.656 Data do not follow a Discernable Distribution (0.05)

Theta Star 9.15
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Note: DL/2 is not a recommended method.

Iron No Upper Sand

95% Percentile 1.899

99% Percentile 4.88

95% WH Approx. Gamma UTL with 90% Coverage 1.623

90% Percentile 0.93 95% HW Approx. Gamma UTL with 90% Coverage 1.914

Nu star 6.966 95% Wilson Hilferty (WH) Approx. Gamma UPL 1.529

95% Percentile of Chisquare (2k) 1.33 95% Hawkins Wixley (HW) Approx. Gamma UPL 1.771

k star 0.116

Theta star 2.855 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 1.284

SD 0.554 99% Percentile (z) 1.53

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1.313

Mean 0.331 90% Percentile (z) 1.153

95% KM UTL with 90% Coverage 1.331

Assuming Gamma Distribution 95% KM Chebyshev UPL 2.29

5% K-S Critical Value 0.28 SD 0.361

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0702

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

K-S Test Statistic 0.231 Mean 0.69

A-D Test Statistic 0.609 Nonparametric Statistics

Theta Star 0.324

nu star 56.58

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.143 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 1.302

99% Percentile (z) 2.201

95% UPL (t) 1.387

90% Percentile (z) 0.984

SD in Log Scale 0.77

95% UTL 90% Coverage 1.441

SD in Original Scale 0.465

Mean in Log Scale -1.003

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.499

99% Percentile (z) 1.567 99% Percentile (z) 1.751

90% Percentile (z) 1.102 90% Percentile (z) 0.932

95% Percentile (z) 1.264 95% Percentile (z) 1.161

95% UTL 90% Coverage 1.322 95% UTL 90% Coverage 1.257

95% UPL (t) 1.3 95% UPL (t) 1.22

Mean 0.532 Mean (Log Scale) -0.844

SD 0.445 SD (Log Scale) 0.604

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.8 Shapiro Wilk Test Statistic 0.887
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K-S Test Statistic 0.144 Mean 937.4

5% K-S Critical Value 0.116 SD 1125

A-D Test Statistic 0.828 Nonparametric Statistics

5% A-D Critical Value 0.779 Kaplan-Meier (KM) Method

nu star 122.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.985 Data appear Lognormal at 5% Significance Level

Theta Star 1025

99% Percentile (z) 3800 99% Percentile (z) 9013

90% Percentile (z) 2454 90% Percentile (z) 2413

95% Percentile (z) 2922 95% Percentile (z) 3815

95% Bootstrap (%) UTL with 90% Coverage 3256

95% UPL (t) 2968 95% UPL (t) 3992

95% UTL with 90% Coverage 2845 95% UTL with 90% Coverage 3536

95% BCA UTL with 90% Coverage 3450

Mean 803.9 Mean in Original Scale 938

SD 1288 SD in Original Scale 1133

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 2802 95% Percentile (z) 4829

99% Percentile (z) 3575 99% Percentile (z) 13007

95% UPL (t) 2843 95% UPL (t) 5087

90% Percentile (z) 2390 90% Percentile (z) 2847

SD 1134 SD (Log Scale) 1.454

95% UTL 90% Coverage 2734 95% UTL 90% Coverage 4424

DL/2 Substitution Method DL/2 Substitution Method

Mean 936.1 Mean (Log Scale) 6.091

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.244 Lilliefors Test Statistic 0.0792

5% Lilliefors Critical Value 0.113 5% Lilliefors Critical Value 0.113

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 17.91%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 55

Data with Multiple Detection Limits Single Detection Limit Scenario

Minimum Non-Detect 8.7 Minimum Non-Detect 2.163

Maximum Non-Detect 142.5 Maximum Non-Detect 4.959

Mean of Detected 1009 Mean of Detected 6.355

SD of Detected 1149 SD of Detected 1.123

Minimum Detected 38.3 Minimum Detected 3.645

Maximum Detected 5810 Maximum Detected 8.667

Tolerance Factor 1.585 Percent Non-Detects 7.46%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 67 Number of Detected Data 62

Number of Distinct Detected Data 61 Number of Non-Detect Data 5
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95% Percentile (z) 2168 95% Percentile (z) 2613

99% Percentile (z) 2862 99% Percentile (z) 12042

95% UPL (t) 2252 95% UPL (t) 3143

90% Percentile (z) 1798 90% Percentile (z) 1157

SD 1019 SD (Log Scale) 2.242

95% UTL 90% Coverage 2303 95% UTL 90% Coverage 3514

DL/2 Substitution Method DL/2 Substitution Method

Mean 492 Mean (Log Scale) 4.18

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.662 Shapiro Wilk Test Statistic 0.95

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 53.33%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 14

Maximum Non-Detect 63.7 Maximum Non-Detect 4.154

SD of Detected 1204 SD of Detected 1.814

Minimum Non-Detect 6.27 Minimum Non-Detect 1.836

Maximum Detected 4380 Maximum Detected 8.385

Mean of Detected 770.5 Mean of Detected 5.416

Raw Statistics Log-transformed Statistics

Minimum Detected 10.4 Minimum Detected 2.342

Number of Distinct Detected Data 19 Number of Non-Detect Data 11

Tolerance Factor 1.777 Percent Non-Detects 36.67%

Iron Upper Sand

General Statistics

Number of Valid Data 30 Number of Detected Data 19

99% Percentile 7738

Note: DL/2 is not a recommended method.

90% Percentile 2716 95% HW Approx. Gamma UTL with 90% Coverage 3566

95% Percentile 4125

95% Percentile of Chisquare (2k) 2.952 95% Hawkins Wixley (HW) Approx. Gamma UPL 3916

95% WH Approx. Gamma UTL with 90% Coverage 3028

Theta star 2794 Gamma ROS Limits with Extrapolated Data

Nu star 44.8 95% Wilson Hilferty (WH) Approx. Gamma UPL 3272

SD 1136 99% Percentile (z) 3554

k star 0.334

Mean 934.1 90% Percentile (z) 2379

Median 519 95% Percentile (z) 2788

Assuming Gamma Distribution 95% KM Chebyshev UPL 5877

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2828

Data not Gamma Distributed at 5% Significance Level SE of Mean 138.5

95% KM UTL with 90% Coverage 2720
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Data with Multiple Detection Limits Single Detection Limit Scenario

Maximum Non-Detect 1.2 Maximum Non-Detect 0.182

SD of Detected 1.604 SD of Detected 1.114

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 5.3 Maximum Detected 1.668

Mean of Detected 1.58 Mean of Detected -0.053

Raw Statistics Log-transformed Statistics

Minimum Detected 0.09 Minimum Detected -2.408

Number of Distinct Detected Data 16 Number of Non-Detect Data 33

Tolerance Factor 1.636 Percent Non-Detects 64.71%

LEAD NO UPPER SAND

General Statistics

Number of Valid Data 51 Number of Detected Data 18

99% Percentile 7214

Note: DL/2 is not a recommended method.

90% Percentile 1367 95% HW Approx. Gamma UTL with 90% Coverage 2707

95% Percentile 2798

95% Percentile of Chisquare (2k) 1.321 95% Hawkins Wixley (HW) Approx. Gamma UPL 2522

95% WH Approx. Gamma UTL with 90% Coverage 2224

Theta star 4235 Gamma ROS Limits with Extrapolated Data

Nu star 6.914 95% Wilson Hilferty (WH) Approx. Gamma UPL 2104

SD 1021 99% Percentile (z) 2822

k star 0.115

Mean 488 90% Percentile (z) 1776

Median 43.1 95% Percentile (z) 2140

Assuming Gamma Distribution 95% KM Chebyshev UPL 4931

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2222

Data appear Gamma Distributed at 5% Significance Level SE of Mean 187.9

95% KM UTL with 90% Coverage 2272

K-S Test Statistic 0.169 Mean 492.3

5% K-S Critical Value 0.21 SD 1002

A-D Test Statistic 0.564 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

nu star 17.78

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.468 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1647

99% Percentile (z) 3667 99% Percentile (z) 15449

90% Percentile (z) 1898 90% Percentile (z) 1209

95% Percentile (z) 2513 95% Percentile (z) 2933

95% Bootstrap (%) UTL with 90% Coverage 2958

95% UPL (t) 2653 95% UPL (t) 3585

95% UTL with 90% Coverage 2737 95% UTL with 90% Coverage 4047

95% BCA UTL with 90% Coverage 2958

Mean -271.7 Mean in Original Scale 490

SD 1693 SD in Original Scale 1020

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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99% Percentile 8.658

90% Percentile 1.511 95% HW Approx. Gamma UTL with 90% Coverage 2.123

95% Percentile 3.227

95% Percentile of Chisquare (2k) 1.211 95% Hawkins Wixley (HW) Approx. Gamma UPL 2.331

95% WH Approx. Gamma UTL with 90% Coverage 2.039

Theta star 5.328 Gamma ROS Limits with Extrapolated Data

Nu star 10.68 95% Wilson Hilferty (WH) Approx. Gamma UPL 2.192

SD 1.207 99% Percentile (z) 3.339

k star 0.105

Mean 0.558 90% Percentile (z) 2.125

Median 0.000001 95% Percentile (z) 2.547

Assuming Gamma Distribution 95% KM Chebyshev UPL 5.751

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2.602

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.168

95% KM UTL with 90% Coverage 2.536

K-S Test Statistic 0.125 Mean 0.635

5% K-S Critical Value 0.209 SD 1.162

A-D Test Statistic 0.297 Nonparametric Statistics

5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

nu star 34.84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.968 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.633

99% Percentile (z) 5.754 99% Percentile (z) 5.697

90% Percentile (z) 1.91 90% Percentile (z) 1.117

95% Percentile (z) 3.247 95% Percentile (z) 1.968

95% Bootstrap (%) UTL with 90% Coverage 3.1

95% UPL (t) 3.421 95% UPL (t) 2.119

95% UTL with 90% Coverage 3.213 95% UTL with 90% Coverage 1.94

95% BCA UTL with 90% Coverage 2.8

Mean -2.805 Mean in Original Scale 0.597

SD 3.679 SD in Original Scale 1.189

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 2.584 95% Percentile (z) 2.469

99% Percentile (z) 3.373 99% Percentile (z) 6.203

95% UPL (t) 2.639 95% UPL (t) 2.632

90% Percentile (z) 2.163 90% Percentile (z) 1.511

SD 1.158 SD (Log Scale) 1.352

95% UTL 90% Coverage 2.573 95% UTL 90% Coverage 2.439

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.679 Mean (Log Scale) -1.32

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.797 Shapiro Wilk Test Statistic 0.968

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.27%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 44

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 7
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nu star 38.43

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.281 Data appear Lognormal at 5% Significance Level

Theta Star 0.265

99% Percentile (z) 1.664 99% Percentile (z) 1.223

90% Percentile (z) 1.378 90% Percentile (z) 0.405

95% Percentile (z) 1.478 95% Percentile (z) 0.594

95% Bootstrap (%) UTL with 90% Coverage 0.994

95% UPL (t) 1.5 95% UPL (t) 0.649

95% UTL with 90% Coverage 1.514 95% UTL with 90% Coverage 0.684

95% BCA UTL with 90% Coverage 0.96

Mean 1.028 Mean in Original Scale 0.195

SD 0.274 SD in Original Scale 0.287

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 0.673 95% Percentile (z) 0.613

99% Percentile (z) 0.866 99% Percentile (z) 1.204

95% UPL (t) 0.697 95% UPL (t) 0.665

90% Percentile (z) 0.57 90% Percentile (z) 0.428

SD 0.283 SD (Log Scale) 0.99

95% UTL 90% Coverage 0.711 95% UTL 90% Coverage 0.699

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.207 Mean (Log Scale) -2.118

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.695 Shapiro Wilk Test Statistic 0.899

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Maximum Non-Detect 0.54 Maximum Non-Detect -0.616

SD of Detected 0.354 SD of Detected 0.808

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 1.3 Maximum Detected 0.262

Mean of Detected 0.34 Mean of Detected -1.437

Raw Statistics Log-transformed Statistics

Minimum Detected 0.09 Minimum Detected -2.408

Number of Distinct Detected Data 13 Number of Non-Detect Data 15

Tolerance Factor 1.777 Percent Non-Detects 50.00%

LEAD UPPER SAND

General Statistics

Number of Valid Data 30 Number of Detected Data 15

Note: DL/2 is not a recommended method.
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SD 167 SD (Log Scale) 1.783

95% UTL 90% Coverage 420.1 95% UTL 90% Coverage 1144

DL/2 Substitution Method DL/2 Substitution Method

Mean 156.6 Mean (Log Scale) 4.229

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.197 Lilliefors Test Statistic 0.134

5% Lilliefors Critical Value 0.11 5% Lilliefors Critical Value 0.11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 12.86%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 61

Maximum Non-Detect 6.1 Maximum Non-Detect 1.808

SD of Detected 167.5 SD of Detected 1.243

Minimum Non-Detect 0.67 Minimum Non-Detect -0.4

Maximum Detected 723 Maximum Detected 6.583

Mean of Detected 168.6 Mean of Detected 4.587

Raw Statistics Log-transformed Statistics

Minimum Detected 2.2 Minimum Detected 0.788

Number of Distinct Detected Data 59 Number of Non-Detect Data 5

Tolerance Factor 1.577 Percent Non-Detects 7.14%

Manganese No Upper Sand

General Statistics

Number of Valid Data 70 Number of Detected Data 65

99% Percentile 2.218

Note: DL/2 is not a recommended method.

90% Percentile 0.509 95% HW Approx. Gamma UTL with 90% Coverage 1.095

95% Percentile 0.947

95% Percentile of Chisquare (2k) 1.644 95% Hawkins Wixley (HW) Approx. Gamma UPL 1.021

95% WH Approx. Gamma UTL with 90% Coverage 0.854

Theta star 1.152 Gamma ROS Limits with Extrapolated Data

Nu star 8.95 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.809

SD 0.299 99% Percentile (z) 0.849

k star 0.149

Mean 0.172 90% Percentile (z) 0.566

Median 0.0759 95% Percentile (z) 0.664

Assuming Gamma Distribution 95% KM Chebyshev UPL 1.418

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.686

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0512

95% KM UTL with 90% Coverage 0.7

K-S Test Statistic 0.236 Mean 0.219

5% K-S Critical Value 0.225 SD 0.271

A-D Test Statistic 1.036 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method
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Maximum Detected 238 Maximum Detected 5.472

Mean of Detected 50.73 Mean of Detected 3.333

Raw Statistics Log-transformed Statistics

Minimum Detected 1.3 Minimum Detected 0.262

Number of Distinct Detected Data 26 Number of Non-Detect Data 2

Tolerance Factor 1.777 Percent Non-Detects 6.67%

Manganese Upper Sand

General Statistics

Number of Valid Data 30 Number of Detected Data 28

99% Percentile 1231

Note: DL/2 is not a recommended method.

90% Percentile 448.7 95% HW Approx. Gamma UTL with 90% Coverage 603.2

95% Percentile 669.9

95% Percentile of Chisquare (2k) 3.142 95% Hawkins Wixley (HW) Approx. Gamma UPL 665.3

95% WH Approx. Gamma UTL with 90% Coverage 504.4

Theta star 426.4 Gamma ROS Limits with Extrapolated Data

Nu star 51.4 95% Wilson Hilferty (WH) Approx. Gamma UPL 546.6

SD 167.1 99% Percentile (z) 542.3

k star 0.367

Mean 156.6 90% Percentile (z) 369.2

Median 117 95% Percentile (z) 429.4

Assuming Gamma Distribution 95% KM Chebyshev UPL 884.4

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 435.1

Data appear Gamma Distributed at 5% Significance Level SE of Mean 19.97

95% KM UTL with 90% Coverage 418.2

K-S Test Statistic 0.077 Mean 156.7

5% K-S Critical Value 0.114 SD 165.8

A-D Test Statistic 0.495 Nonparametric Statistics

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

nu star 132.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.023 Data appear Gamma Distributed at 5% Significance Level

Theta Star 164.9

99% Percentile (z) 570.9 99% Percentile (z) 2028

90% Percentile (z) 378.9 90% Percentile (z) 478.3

95% Percentile (z) 445.7 95% Percentile (z) 790.4

95% Bootstrap (%) UTL with 90% Coverage 599

95% UPL (t) 452 95% UPL (t) 828.7

95% UTL with 90% Coverage 433.2 95% UTL with 90% Coverage 719.8

95% BCA UTL with 90% Coverage 599

Mean 143.5 Mean in Original Scale 157.1

SD 183.7 SD in Original Scale 166.6

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 431.4 95% Percentile (z) 1290

99% Percentile (z) 545.2 99% Percentile (z) 4351

95% UPL (t) 437.1 95% UPL (t) 1372

90% Percentile (z) 370.7 90% Percentile (z) 675.1
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Theta star 125.2 Gamma ROS Limits with Extrapolated Data

Nu star 22.69 95% Wilson Hilferty (WH) Approx. Gamma UPL 173.1

SD 57.59 99% Percentile (z) 179

k star 0.378

Mean 47.35 90% Percentile (z) 119.9

Median 25.55 95% Percentile (z) 140.4

Assuming Gamma Distribution 95% KM Chebyshev UPL 298

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 145.1

Data appear Gamma Distributed at 5% Significance Level SE of Mean 10.51

95% KM UTL with 90% Coverage 147.9

K-S Test Statistic 0.13 Mean 47.43

5% K-S Critical Value 0.17 SD 56.55

A-D Test Statistic 0.388 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

nu star 50.14

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.895 Data appear Gamma Distributed at 5% Significance Level

Theta Star 56.65

99% Percentile (z) 183.6 99% Percentile (z) 539.6

90% Percentile (z) 121.4 90% Percentile (z) 131.5

95% Percentile (z) 143 95% Percentile (z) 214.9

95% Bootstrap (%) UTL with 90% Coverage 185.8

95% UPL (t) 147.9 95% UPL (t) 240.2

95% UTL with 90% Coverage 150.9 95% UTL with 90% Coverage 256.9

95% BCA UTL with 90% Coverage 180

Mean 45.1 Mean in Original Scale 47.46

SD 59.53 SD in Original Scale 57.49

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 142.1 95% Percentile (z) 279.6

99% Percentile (z) 181.3 99% Percentile (z) 814.3

95% UPL (t) 146.8 95% UPL (t) 318.2

90% Percentile (z) 121.1 90% Percentile (z) 158.2

SD 57.57 SD (Log Scale) 1.568

95% UTL 90% Coverage 149.7 95% UTL 90% Coverage 344

DL/2 Substitution Method DL/2 Substitution Method

Mean 47.37 Mean (Log Scale) 3.054

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.748 Shapiro Wilk Test Statistic 0.979

5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 6.67%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 28

Maximum Non-Detect 0.86 Maximum Non-Detect -0.151

SD of Detected 58.17 SD of Detected 1.194

Minimum Non-Detect 0.83 Minimum Non-Detect -0.186
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99% Percentile (z) 7.9

90% Percentile (z) 2.306

95% Percentile (z) 3.539

95% UTL 90% Coverage 3.296

95% UPL (t) 3.691

Mean in Log Scale -0.675

SD in Log Scale 1.178

Mean in Original Scale 1.112

SD in Original Scale 1.787

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 4.133 95% Percentile (z) 4.465

99% Percentile (z) 5.336 99% Percentile (z) 10.27

95% UPL (t) 4.196 95% UPL (t) 4.665

90% Percentile (z) 3.492 90% Percentile (z) 2.863

SD 1.766 SD (Log Scale) 1.223

95% UTL 90% Coverage 4.027 95% UTL 90% Coverage 4.148

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.229 Mean (Log Scale) -0.515

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.734 Shapiro Wilk Test Statistic 0.983

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.01%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 65

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Maximum Non-Detect 4.6 Maximum Non-Detect 1.526

SD of Detected 2.282 SD of Detected 0.871

Minimum Non-Detect 0.15 Minimum Non-Detect -1.897

Maximum Detected 11.4 Maximum Detected 2.434

Mean of Detected 2.4 Mean of Detected 0.533

Raw Statistics Log-transformed Statistics

Minimum Detected 0.21 Minimum Detected -1.561

Number of Distinct Detected Data 24 Number of Non-Detect Data 40

Tolerance Factor 1.585 Percent Non-Detects 59.70%

Nickel No Transition

General Statistics

Number of Valid Data 67 Number of Detected Data 27

99% Percentile 366.3

Note: DL/2 is not a recommended method.

90% Percentile 135 95% HW Approx. Gamma UTL with 90% Coverage 216.3

95% Percentile 200.6

95% Percentile of Chisquare (2k) 3.203 95% Hawkins Wixley (HW) Approx. Gamma UPL 206.4

95% WH Approx. Gamma UTL with 90% Coverage 180
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.914 Shapiro Wilk Test Statistic 0.976

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.33%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 8

Maximum Non-Detect 4.4 Maximum Non-Detect 1.482

SD of Detected 2.072 SD of Detected 0.574

Minimum Non-Detect 1.7 Minimum Non-Detect 0.531

Maximum Detected 9.7 Maximum Detected 2.272

Mean of Detected 3.73 Mean of Detected 1.169

Raw Statistics Log-transformed Statistics

Minimum Detected 1 Minimum Detected 0

Number of Distinct Detected Data 17 Number of Non-Detect Data 10

Tolerance Factor 1.777 Percent Non-Detects 33.33%

Nickel Transition

General Statistics

Number of Valid Data 30 Number of Detected Data 20

99% Percentile 14.87

Note: DL/2 is not a recommended method.

90% Percentile 2.64 95% HW Approx. Gamma UTL with 90% Coverage 3.998

95% Percentile 5.588

95% Percentile of Chisquare (2k) 1.234 95% Hawkins Wixley (HW) Approx. Gamma UPL 4.67

95% WH Approx. Gamma UTL with 90% Coverage 3.614

Theta star 9.06 Gamma ROS Limits with Extrapolated Data

Nu star 14.31 95% Wilson Hilferty (WH) Approx. Gamma UPL 4.072

SD 1.86 99% Percentile (z) 5.271

k star 0.107

Mean 0.967 90% Percentile (z) 3.417

Median 0.000001 95% Percentile (z) 4.061

Assuming Gamma Distribution 95% KM Chebyshev UPL 8.936

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 4.125

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.223

95% KM UTL with 90% Coverage 3.954

K-S Test Statistic 0.104 Mean 1.142

5% K-S Critical Value 0.171 SD 1.775

A-D Test Statistic 0.303 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

nu star 78.38

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.451 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.654
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Number of Distinct Detected Data 60 Number of Non-Detect Data 2

Tolerance Factor 1.585 Percent Non-Detects 2.99%

Potassium No Upper Sand

General Statistics

Number of Valid Data 67 Number of Detected Data 65

99% Percentile 14.99

Note: DL/2 is not a recommended method.

90% Percentile 7.104 95% HW Approx. Gamma UTL with 90% Coverage 9.92

95% Percentile 9.453

95% Percentile of Chisquare (2k) 5.262 95% Hawkins Wixley (HW) Approx. Gamma UPL 9.583

95% WH Approx. Gamma UTL with 90% Coverage 8.416

Theta star 3.593 Gamma ROS Limits with Extrapolated Data

Nu star 49.04 95% Wilson Hilferty (WH) Approx. Gamma UPL 8.176

SD 2.067 99% Percentile (z) 7.584

k star 0.817

Mean 2.937 90% Percentile (z) 5.523

Median 2.229 95% Percentile (z) 6.239

Assuming Gamma Distribution 95% KM Chebyshev UPL 11.73

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 6.402

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.376

95% KM UTL with 90% Coverage 6.5

K-S Test Statistic 0.092 Mean 2.995

5% K-S Critical Value 0.195 SD 1.972

A-D Test Statistic 0.198 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 122.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.054 Data appear Normal at 5% Significance Level

Theta Star 1.221

99% Percentile (z) 8.646 99% Percentile (z) 9.971

90% Percentile (z) 5.961 90% Percentile (z) 5.371

95% Percentile (z) 6.895 95% Percentile (z) 6.66

95% Bootstrap (%) UTL with 90% Coverage 6.73

95% UPL (t) 7.106 95% UPL (t) 6.993

95% UTL with 90% Coverage 7.234 95% UTL with 90% Coverage 7.202

95% BCA UTL with 90% Coverage 6.4

Mean 2.667 Mean in Original Scale 3.005

SD 2.57 SD in Original Scale 1.98

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 6.302 95% Percentile (z) 7.061

99% Percentile (z) 7.707 99% Percentile (z) 11.17

95% UPL (t) 6.471 95% UPL (t) 7.464

90% Percentile (z) 5.552 90% Percentile (z) 5.529

SD 2.062 SD (Log Scale) 0.673

95% UTL 90% Coverage 6.574 95% UTL 90% Coverage 7.718

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.91 Mean (Log Scale) 0.847

Assuming Normal Distribution Assuming Lognormal Distribution



1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

A B C D E F G H I J K L

Mean 2008 90% Percentile (z) 3009

Assuming Gamma Distribution 95% KM Chebyshev UPL 5396

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 3316

Data appear Gamma Distributed at 5% Significance Level SE of Mean 94.54

95% KM UTL with 90% Coverage 3242

K-S Test Statistic 0.0986 Mean 2026

5% K-S Critical Value 0.111 SD 767.6

A-D Test Statistic 0.517 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

nu star 878.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.758 Data appear Normal at 5% Significance Level

Theta Star 306.2

99% Percentile (z) 3846 99% Percentile (z) 5053

90% Percentile (z) 3024 90% Percentile (z) 3235

95% Percentile (z) 3310 95% Percentile (z) 3778

95% Bootstrap (%) UTL with 90% Coverage 3172

95% UPL (t) 3338 95% UPL (t) 3836

95% UTL with 90% Coverage 3263 95% UTL with 90% Coverage 3682

95% BCA UTL with 90% Coverage 3236

Mean 2017 Mean in Original Scale 2030

SD 785.9 SD in Original Scale 765.2

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 3321 95% Percentile (z) 4409

99% Percentile (z) 3861 99% Percentile (z) 6377

95% UPL (t) 3349 95% UPL (t) 4496

90% Percentile (z) 3033 90% Percentile (z) 3622

SD 793.3 SD (Log Scale) 0.542

95% UTL 90% Coverage 3273 95% UTL 90% Coverage 4268

DL/2 Substitution Method DL/2 Substitution Method

Mean 2016 Mean (Log Scale) 7.501

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.0746 Lilliefors Test Statistic 0.113

5% Lilliefors Critical Value 0.11 5% Lilliefors Critical Value 0.11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 5.97%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 63

Maximum Non-Detect 860 Maximum Non-Detect 6.757

SD of Detected 742.6 SD of Detected 0.401

Minimum Non-Detect 270 Minimum Non-Detect 5.598

Maximum Detected 3880 Maximum Detected 8.264

Mean of Detected 2069 Mean of Detected 7.563

Raw Statistics Log-transformed Statistics

Minimum Detected 558 Minimum Detected 6.324



1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

A B C D E F G H I J K L

95% UTL with 90% Coverage 1831 95% UTL with 90% Coverage 1994

95% BCA UTL with 90% Coverage 1854

Mean 354.4 Mean in Original Scale 694.9

SD 831.2 SD in Original Scale 513.9

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 1550 95% Percentile (z) 1974

99% Percentile (z) 1906 99% Percentile (z) 3463

95% UPL (t) 1593 95% UPL (t) 2113

90% Percentile (z) 1359 90% Percentile (z) 1463

SD 523.5 SD (Log Scale) 0.824

95% UTL 90% Coverage 1619 95% UTL 90% Coverage 2202

DL/2 Substitution Method DL/2 Substitution Method

Mean 688.5 Mean (Log Scale) 6.232

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Test Statistic 0.957

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 5

Maximum Non-Detect 1140 Maximum Non-Detect 7.039

SD of Detected 524.8 SD of Detected 0.707

Minimum Non-Detect 239 Minimum Non-Detect 5.476

Maximum Detected 1980 Maximum Detected 7.591

Mean of Detected 843.5 Mean of Detected 6.525

Raw Statistics Log-transformed Statistics

Minimum Detected 175.5 Minimum Detected 5.168

Number of Distinct Detected Data 22 Number of Non-Detect Data 8

Tolerance Factor 1.777 Percent Non-Detects 26.67%

Potassium Upper Sand

General Statistics

Number of Valid Data 30 Number of Detected Data 22

99% Percentile 8114

Note: DL/2 is not a recommended method.

90% Percentile 4331 95% HW Approx. Gamma UTL with 90% Coverage 4707

95% Percentile 5485

95% Percentile of Chisquare (2k) 7.126 95% Hawkins Wixley (HW) Approx. Gamma UPL 4958

95% WH Approx. Gamma UTL with 90% Coverage 4156

Theta star 1539 Gamma ROS Limits with Extrapolated Data

Nu star 174.9 95% Wilson Hilferty (WH) Approx. Gamma UPL 4340

SD 810.4 99% Percentile (z) 3811

k star 1.305

Median 2010 95% Percentile (z) 3288



1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

A B C D E F G H I J K L

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.67%

Background Statistics

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 42

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 1

Maximum Non-Detect 6.4 Maximum Non-Detect 1.856

SD of Detected 1.872 SD of Detected 0.76

Minimum Non-Detect 0.7 Minimum Non-Detect -0.357

Maximum Detected 6.5 Maximum Detected 1.872

Mean of Detected 2.037 Mean of Detected 0.409

Raw Statistics Log-transformed Statistics

Minimum Detected 0.545 Minimum Detected -0.607

Number of Distinct Detected Data 14 Number of Non-Detect Data 28

Tolerance Factor 1.673 Percent Non-Detects 65.12%

Vanadium

General Statistics

Number of Valid Data 43 Number of Detected Data 15

99% Percentile 5096

Note: DL/2 is not a recommended method.

90% Percentile 1899 95% HW Approx. Gamma UTL with 90% Coverage 2992

95% Percentile 2807

95% Percentile of Chisquare (2k) 3.263 95% Hawkins Wixley (HW) Approx. Gamma UPL 2865

95% WH Approx. Gamma UTL with 90% Coverage 2374

Theta star 1720 Gamma ROS Limits with Extrapolated Data

Nu star 23.33 95% Wilson Hilferty (WH) Approx. Gamma UPL 2292

SD 546.2 99% Percentile (z) 1887

k star 0.389

Mean 668.9 90% Percentile (z) 1351

Median 581.7 95% Percentile (z) 1537

Assuming Gamma Distribution 95% KM Chebyshev UPL 2966

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1580

Data appear Gamma Distributed at 5% Significance Level SE of Mean 96.98

95% KM UTL with 90% Coverage 1605

K-S Test Statistic 0.102 Mean 693.9

5% K-S Critical Value 0.187 SD 512.8

A-D Test Statistic 0.208 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

nu star 96.59

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.195 Data appear Normal at 5% Significance Level

Theta Star 384.2

99% Percentile (z) 2288 99% Percentile (z) 2993

90% Percentile (z) 1420 90% Percentile (z) 1382

95% Percentile (z) 1722 95% Percentile (z) 1808

95% Bootstrap (%) UTL with 90% Coverage 1854

95% UPL (t) 1790 95% UPL (t) 1922



1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

A B C D E F G H I J K L

Zinc no Upper Sand

99% Percentile 9.741

Note: DL/2 is not a recommended method.

90% Percentile 3.748 95% HW Approx. Gamma UTL with 90% Coverage 5.689

95% Percentile 5.461

95% Percentile of Chisquare (2k) 3.452 95% Hawkins Wixley (HW) Approx. Gamma UPL 5.84

95% WH Approx. Gamma UTL with 90% Coverage 4.507

Theta star 3.164 Gamma ROS Limits with Extrapolated Data

Nu star 36.45 95% Wilson Hilferty (WH) Approx. Gamma UPL 4.603

SD 1.31 99% Percentile (z) 4.199

k star 0.424

Mean 1.341 90% Percentile (z) 2.894

Median 1.15 95% Percentile (z) 3.348

Assuming Gamma Distribution 95% KM Chebyshev UPL 6.799

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 3.418

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 0.21

95% KM UTL with 90% Coverage 3.382

K-S Test Statistic 0.219 Mean 1.294

5% K-S Critical Value 0.225 SD 1.249

A-D Test Statistic 0.799 Nonparametric Statistics

5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

nu star 44.62

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.487 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1.369

99% Percentile (z) 3.931

90% Percentile (z) 2.123

95% Percentile (z) 2.63

95% UTL 90% Coverage 2.674

95% UPL (t) 2.719

Mean in Log Scale -0.00298

SD in Log Scale 0.59

Mean in Original Scale 1.255

SD in Original Scale 1.243

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

95% Percentile (z) 3.554 95% Percentile (z) 3.363

99% Percentile (z) 4.414 99% Percentile (z) 5.195

95% UPL (t) 3.625 95% UPL (t) 3.486

90% Percentile (z) 3.095 90% Percentile (z) 2.667

SD 1.263 SD (Log Scale) 0.638

95% UTL 90% Coverage 3.589 95% UTL 90% Coverage 3.423

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.477 Mean (Log Scale) 0.163

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.733 Shapiro Wilk Test Statistic 0.926

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

A B C D E F G H I J K L

K-S Test Statistic 0.189 Mean 6.547

5% K-S Critical Value 0.166 SD 11.35

A-D Test Statistic 1.371 Nonparametric Statistics

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

nu star 70.97

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.224 Data appear Lognormal at 5% Significance Level

Theta Star 10.07

99% Percentile (z) 53.12 99% Percentile (z) 43.43

90% Percentile (z) 18.27 90% Percentile (z) 12.32

95% Percentile (z) 30.38 95% Percentile (z) 19.1

95% Bootstrap (%) UTL with 90% Coverage 15.3

95% UPL (t) 31.58 95% UPL (t) 19.94

95% UTL with 90% Coverage 28.37 95% UTL with 90% Coverage 17.76

95% BCA UTL with 90% Coverage 15.24

Mean -24.48 Mean in Original Scale 6.049

SD 33.36 SD in Original Scale 11.63

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 25.35 95% Percentile (z) 17.8

99% Percentile (z) 33.18 99% Percentile (z) 35.32

95% UPL (t) 25.76 95% UPL (t) 18.46

90% Percentile (z) 21.17 90% Percentile (z) 12.36

SD 11.49 SD (Log Scale) 1.005

95% UTL 90% Coverage 24.65 95% UTL 90% Coverage 16.76

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.447 Mean (Log Scale) 1.226

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.557 Shapiro Wilk Test Statistic 0.944

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.57%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 58

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 9

Maximum Non-Detect 13.7 Maximum Non-Detect 2.617

SD of Detected 15.7 SD of Detected 0.851

Minimum Non-Detect 1.6 Minimum Non-Detect 0.47

Maximum Detected 70.6 Maximum Detected 4.257

Mean of Detected 12.32 Mean of Detected 2.094

Raw Statistics Log-transformed Statistics

Minimum Detected 1.9 Minimum Detected 0.642

Number of Distinct Detected Data 26 Number of Non-Detect Data 38

Tolerance Factor 1.585 Percent Non-Detects 56.72%

General Statistics

Number of Valid Data 67 Number of Detected Data 29



1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

A B C D E F G H I J K L

Mean 2.298 Mean (Log Scale) 0.637

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.862 Shapiro Wilk Test Statistic 0.943

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Warning: There are only 9 Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 6

Maximum Non-Detect 3.55 Maximum Non-Detect 1.267

SD of Detected 1.811 SD of Detected 0.381

Minimum Non-Detect 1.6 Minimum Non-Detect 0.47

Maximum Detected 8.3 Maximum Detected 2.116

Mean of Detected 4.31 Mean of Detected 1.393

Raw Statistics Log-transformed Statistics

Minimum Detected 2.5 Minimum Detected 0.916

Number of Distinct Detected Data 9 Number of Non-Detect Data 21

Tolerance Factor 1.777 Percent Non-Detects 70.00%

Zinc Upper Sand

General Statistics

Number of Valid Data 30 Number of Detected Data 9

99% Percentile 84.43

Note: DL/2 is not a recommended method.

90% Percentile 14.24 95% HW Approx. Gamma UTL with 90% Coverage 22.09

95% Percentile 30.95

95% Percentile of Chisquare (2k) 1.168 95% Hawkins Wixley (HW) Approx. Gamma UPL 25.77

95% WH Approx. Gamma UTL with 90% Coverage 19.65

Theta star 52.97 Gamma ROS Limits with Extrapolated Data

Nu star 13.49 95% Wilson Hilferty (WH) Approx. Gamma UPL 22.11

SD 11.94 99% Percentile (z) 32.95

k star 0.101

Mean 5.334 90% Percentile (z) 21.09

Median 0.000001 95% Percentile (z) 25.22

Assuming Gamma Distribution 95% KM Chebyshev UPL 56.4

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 25.63

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.414

95% KM UTL with 90% Coverage 24.54



1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

A B C D E F G H I J K L

Note: DL/2 is not a recommended method.

95% Percentile 8.661

99% Percentile 22.32

95% WH Approx. Gamma UTL with 90% Coverage 7.753

90% Percentile 4.231 95% HW Approx. Gamma UTL with 90% Coverage 9.72

Nu star 6.918 95% Wilson Hilferty (WH) Approx. Gamma UPL 7.318

95% Percentile of Chisquare (2k) 1.322 95% Hawkins Wixley (HW) Approx. Gamma UPL 9.012

k star 0.115

Theta star 13.1 Gamma ROS Limits with Extrapolated Data

Median 0.000001 95% Percentile (z) 5.111

SD 2.2 99% Percentile (z) 5.958

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 5.213

Mean 1.511 90% Percentile (z) 4.659

95% KM UTL with 90% Coverage 5.275

Assuming Gamma Distribution 95% KM Chebyshev UPL 8.574

5% K-S Critical Value 0.28 SD 1.243

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.242

5% A-D Critical Value 0.722 Kaplan-Meier (KM) Method

K-S Test Statistic 0.198 Mean 3.066

A-D Test Statistic 0.348 Nonparametric Statistics

Theta Star 0.85

nu star 91.29

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.072 Data appear Normal at 5% Significance Level

95% Percentile (z) 5.895 95% Percentile (z) 5.432

99% Percentile (z) 7.919 99% Percentile (z) 8.504

95% UPL (t) 6.139 95% UPL (t) 5.734

90% Percentile (z) 4.815 90% Percentile (z) 4.277

95% BCA UTL with 90% Coverage 5.6

95% Bootstrap (%) UTL with 90% Coverage 5.679

SD 2.971 SD in Original Scale 1.72

95% UTL with 90% Coverage 6.287 95% UTL with 90% Coverage 5.925

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.008 Mean in Original Scale 2.294

99% Percentile (z) 6.205 99% Percentile (z) 7.765

90% Percentile (z) 4.45 90% Percentile (z) 4.118

95% Percentile (z) 5.06 95% Percentile (z) 5.134

95% UTL 90% Coverage 5.282 95% UTL 90% Coverage 5.563

95% UPL (t) 5.199 95% UPL (t) 5.397

SD 1.679 SD (Log Scale) 0.607
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75th Percentile
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CP F
0.02
0.02
0.02
0.02
0.02
0.02

CP S
0.02
0.02
0.02

0.024
0.02
0.05

MB F
0.02
0.02
0.02
0.02
0.02
0.02

MB S
0.02
0.02
0.02
0.02
0.02
0.02

Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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CP F = Coffins Ice Pond Fall
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Summary statistics presented using two significant figures
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Summary statistics presented using two significant figures
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Summary statistics presented using two significant figures
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CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring
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Summary statistics presented using two significant figures
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CP F = Coffins Ice Pond Fall
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Summary statistics presented using two significant figures
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CP F = Coffins Ice Pond Fall
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Summary statistics presented using two significant figures
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CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring
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Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary statistics presented using two significant figures
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CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring
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Summary statistics presented using two significant figures
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CP F = Coffins Ice Pond Fall
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Summary statistics presented using two significant figures
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CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary statistics presented using two significant figures





















TABLE A.3.5.1

SURFACE WATER UPPER PREDICTION LIMITS

NAVAL AIR STATION, BRUNSWICK, MAINE

UPL UPL Type UPL UPL Type UPL UPL Type UPL UPL Type
Inorganics (μg/L)

ALUMINUM 762 Nonparametric 762 Nonparametric 762 Nonparametric 762 Nonparametric
ARSENIC 6.1 Gamma WH ND ND 6.1 Gamma WH ND ND
BARIUM 58.7 Gamma WH 58.7 Gamma WH 29.5 Gamma WH 29.5 Gamma WH
CADMIUM ND ND ND ND ND ND NA NA
CALCIUM 11900 Normal 11900 Normal 9770 Normal 9770 Normal
CHROMIUM 7.8 Nonparametric ND ND 7.8 Nonparametric ND ND
COBALT 1.7 Nonparametric ND ND 0.2 Normal ND ND
COPPER NA NA NA NA ND ND ND ND
IRON 3060 Nonparametric 362 Nonparametric 3060 Nonparametric 362 Nonparametric
LEAD 4.8 Nonparametric 4.8 Nonparametric 4.8 Nonparametric 4.8 Nonparametric
MAGNESIUM 2770 Gamma WH 2670 Nonparametric 2770 Gamma WH 2670 Nonparametric
MANGANESE 191 Gamma WH 105 Nonparametric 191 Gamma WH 105 Nonparametric
NICKEL 4.6 Gamma WH 4.6 GammaWH 2 Normal 2 Normal
POTASSIUM 3050 Normal 3050 Normal 2490 Nonparametric 2490 Nonparametric
SELENIUM ND ND NA NA ND ND ND ND
SODIUM 42400 Normal 42400 Normal 28300 Normal 28300 Normal
VANADIUM NA NA ND ND ND ND ND ND
ZINC 24.2 Nonparametric 24.2 Nonparametric 24.2 Nonparametric ND ND
Dissolved Inorganics (μg/L)

ALUMINUM ND ND 85.6 Normal 24.2 Nonparametric ND ND
ARSENIC NA NA ND ND 2.7 Normal ND ND
BARIUM 42.6 Normal 42.6 Normal 26.4 Normal 26.4 Normal
CADMIUM ND ND ND ND ND ND NA NA

CALCIUM 11300 Normal 11300 Normal 9770(1)
Normal 9770(1)

Normal
CHROMIUM 1.5 Normal ND ND 1.6 Normal ND ND
COBALT 0.39 Normal ND ND 0.12 Nonparametric ND ND
COPPER ND ND NA NA ND ND ND ND
IRON ND ND 122 Normal ND ND 93.3 Normal
LEAD ND ND 0.33 Normal ND ND ND ND
MAGNESIUM 2520 Gamma WH 2510 Nonparametric 2520 Gamma WH 2510 Nonparametric
MANGANESE 160 Normal 160 Normal 77.2 Nonparametric 77.2 Nonparametric
NICKEL 3.1 Gamma WH 2.7 Normal ND ND 2.7 Normal
POTASSIUM 2890 Normal 2890 Normal 2390 Normal 2390 Normal
SELENIUM ND ND NA NA ND ND ND ND
SILVER ND ND NA NA ND ND ND ND
SODIUM 40400 Normal 40400 Normal 28400 Normal 28400 Normal
ZINC 6.6 Normal 12.7 Normal ND ND ND ND

UPLs were calculated using Pro UCL version 4.1.00.
Chemicals are listed only if there are enough detected samples in one group to calculate a UPL.
(1) Dissolved Calcium UPL calculated by ProUCL was greater than the Total Calcium UPL, the Total Calcium UPL will be used for both Total and Dissolved Calcium.
ND = Non-Detect
NA = Not enough detected samples to calculate a meaningful UPL.
UPL = 95% Upper Prediction 
WH = Wilson Hilferty 

Parameter
Coffins Ice Pond Fall

Upper Prediction Limits
Coffins Ice Pond Spring Mere Brook Fall Mere Brook Spring
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47
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50

51

52

53

54

55

A B C D E F G H I J K L

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 61.62 Mean in Original Scale 65.35

99% Percentile (z) 107.6 99% Percentile (z) 165.5

90% Percentile (z) 81.23 90% Percentile (z) 89.99

95% Percentile (z) 90.39 95% Percentile (z) 111.2

95% UTL 90% Coverage 114 95% UTL 90% Coverage 192.1

95% UPL (t) 99.58 95% UPL (t) 137.6

Mean 48.91 Mean (Log Scale) 3.752

SD 25.22 SD (Log Scale) 0.583

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Test Statistic 0.869

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

Warning: There are only 4 Distinct Detected Values in this data

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 4

Maximum Non-Detect 60.2 Maximum Non-Detect 4.098

SD of Detected 4.955 SD of Detected 0.0671

Minimum Non-Detect 35.5 Minimum Non-Detect 3.57

Maximum Detected 79.2 Maximum Detected 4.372

Mean of Detected 72.05 Mean of Detected 4.276

Raw Statistics Log-transformed Statistics

Minimum Detected 68.1 Minimum Detected 4.221

Number of Distinct Detected Data 4 Number of Non-Detect Data 4

Tolerance Factor 2.582 Percent Non-Detects 50.00%

Aluminum_MF_CoffinsSpring

General Statistics

Number of Valid Data 8 Number of Detected Data 4

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File Misc Groups.wst
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A B C D E F G H I J K L

Note: DL/2 is not a recommended method.

95% Percentile 87.88

99% Percentile 102.4

95% WH Approx. Gamma UTL with 90% Coverage 100.1

90% Percentile 80.73 95% HW Approx. Gamma UTL with 90% Coverage 101

Nu star 233.1 95% Wilson Hilferty (WH) Approx. Gamma UPL 89.74

95% Percentile of Chisquare (2k) 42.72 95% Hawkins Wixley (HW) Approx. Gamma UPL 90.2

k star 14.57

Theta star 4.114 Gamma ROS Limits with Extrapolated Data

Median 57.96 95% Percentile (z) 76.03

SD 13.35 99% Percentile (z) 78.5

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 77.35

Mean 59.93 90% Percentile (z) 74.71

95% KM UTL with 90% Coverage 79.42

Assuming Gamma Distribution 95% KM Chebyshev UPL 86.81

5% K-S Critical Value 0.394 SD 3.62

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.478

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

K-S Test Statistic 0.304 Mean 70.08

A-D Test Statistic 0.437 Nonparametric Statistics

Theta Star 0.986

nu star 584.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 73.06 Data appear Normal at 5% Significance Level

95% Percentile (z) 81.22 95% Percentile (z) 78.81

99% Percentile (z) 89.34 99% Percentile (z) 85.38

95% UPL (t) 85.57 95% UPL (t) 82.26

90% Percentile (z) 76.89 90% Percentile (z) 75.51

95% BCA UTL with 90% Coverage 79.2

95% Bootstrap (%) UTL with 90% Coverage 79.2

SD 11.92 SD in Original Scale 7.862

95% UTL with 90% Coverage 92.39 95% UTL with 90% Coverage 87.99
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A B C D E F G H I J K L

95% BCA UTL with 90% Coverage 27.5

95% Bootstrap (%) UTL with 90% Coverage 27.5

SD 8.473 SD in Original Scale 6.111

95% UTL with 90% Coverage 31.97 95% UTL with 90% Coverage 31.24

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 10.09 Mean in Original Scale 12.9

99% Percentile (z) 28.23 99% Percentile (z) 36.13

90% Percentile (z) 20.74 90% Percentile (z) 20.32

95% Percentile (z) 23.34 95% Percentile (z) 24.82

95% UTL 90% Coverage 30.06 95% UTL 90% Coverage 41.59

95% UPL (t) 25.96 95% UPL (t) 30.34

Mean 11.55 Mean (Log Scale) 2.306

SD 7.169 SD (Log Scale) 0.551

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.624 Shapiro Wilk Test Statistic 0.664

Warning: There are only 5 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Maximum Non-Detect 11.35 Maximum Non-Detect 2.429

SD of Detected 6.965 SD of Detected 0.375

Minimum Non-Detect 11.35 Minimum Non-Detect 2.429

Maximum Detected 27.5 Maximum Detected 3.314

Mean of Detected 15.08 Mean of Detected 2.648

Raw Statistics Log-transformed Statistics

Minimum Detected 11.09 Minimum Detected 2.406

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Tolerance Factor 2.582 Percent Non-Detects 37.50%

Aluminum_MF_MereFall

General Statistics

Number of Valid Data 8 Number of Detected Data 5

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File Misc Groups.wst
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A B C D E F G H I J K L

Note: DL/2 is not a recommended method.

95% Percentile 25.52

99% Percentile 33.73

95% WH Approx. Gamma UTL with 90% Coverage 33.02

90% Percentile 21.72 95% HW Approx. Gamma UTL with 90% Coverage 33.92

Nu star 52.81 95% Wilson Hilferty (WH) Approx. Gamma UPL 27

95% Percentile of Chisquare (2k) 13.48 95% Hawkins Wixley (HW) Approx. Gamma UPL 27.37

k star 3.301

Theta star 3.786 Gamma ROS Limits with Extrapolated Data

Median 11.59 95% Percentile (z) 22.28

SD 6.556 99% Percentile (z) 25.89

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 24.21

Mean 12.5 90% Percentile (z) 20.36

95% KM UTL with 90% Coverage 27.24

Assuming Gamma Distribution 95% KM Chebyshev UPL 38.04

5% K-S Critical Value 0.358 SD 5.29

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.091

5% A-D Critical Value 0.68 Kaplan-Meier (KM) Method

K-S Test Statistic 0.451 Mean 13.58

A-D Test Statistic 1.046 Nonparametric Statistics

Theta Star 4.612

nu star 32.69

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.269 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 24.03 95% Percentile (z) 22.09

99% Percentile (z) 29.81 99% Percentile (z) 28.42

95% UPL (t) 27.12 95% UPL (t) 25.28

90% Percentile (z) 20.95 90% Percentile (z) 19.31
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A B C D E F G H I J K L

95% BCA UTL with 90% Coverage 2.7

95% Bootstrap (%) UTL with 90% Coverage 2.7

SD 0.556 SD in Original Scale 0.594

95% UTL with 90% Coverage 3.06 95% UTL with 90% Coverage 3.944

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.624 Mean in Original Scale 1.598

99% Percentile (z) 3.14 99% Percentile (z) 4.388

90% Percentile (z) 2.401 90% Percentile (z) 2.577

95% Percentile (z) 2.658 95% Percentile (z) 3.101

95% UTL 90% Coverage 3.321 95% UTL 90% Coverage 4.999

95% UPL (t) 2.916 95% UPL (t) 3.734

Mean 1.494 Mean (Log Scale) 0.293

SD 0.708 SD (Log Scale) 0.51

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.888 Shapiro Wilk Test Statistic 0.937

Warning: There are only 5 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Maximum Non-Detect 1.5 Maximum Non-Detect 0.405

SD of Detected 0.462 SD of Detected 0.222

Minimum Non-Detect 1.5 Minimum Non-Detect 0.405

Maximum Detected 2.7 Maximum Detected 0.993

Mean of Detected 1.94 Mean of Detected 0.642

Raw Statistics Log-transformed Statistics

Minimum Detected 1.5 Minimum Detected 0.405

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Tolerance Factor 2.582 Percent Non-Detects 37.50%

Arsenic_MF_MereFall

General Statistics

Number of Valid Data 8 Number of Detected Data 5

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File Misc Groups.wst
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Note: DL/2 is not a recommended method.

95% Percentile 5.974

99% Percentile 11.43

95% WH Approx. Gamma UTL with 90% Coverage 9.978

90% Percentile 3.869 95% HW Approx. Gamma UTL with 90% Coverage 16.16

Nu star 4.908 95% Wilson Hilferty (WH) Approx. Gamma UPL 6.721

95% Percentile of Chisquare (2k) 2.786 95% Hawkins Wixley (HW) Approx. Gamma UPL 9.744

k star 0.307

Theta star 4.288 Gamma ROS Limits with Extrapolated Data

Median 1.6 95% Percentile (z) 2.416

SD 0.948 99% Percentile (z) 2.682

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2.558

Mean 1.315 90% Percentile (z) 2.274

95% KM UTL with 90% Coverage 2.781

Assuming Gamma Distribution 95% KM Chebyshev UPL 3.577

5% K-S Critical Value 0.357 SD 0.39

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.154

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

K-S Test Statistic 0.217 Mean 1.775

A-D Test Statistic 0.328 Nonparametric Statistics

Theta Star 0.196

nu star 98.93

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.893 Data appear Normal at 5% Significance Level

95% Percentile (z) 2.539 95% Percentile (z) 2.78

99% Percentile (z) 2.918 99% Percentile (z) 3.585

95% UPL (t) 2.742 95% UPL (t) 3.185

90% Percentile (z) 2.337 90% Percentile (z) 2.427
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 45.2

5% K-S Critical Value 0.215 99% Percentile 44.08

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 36.95

K-S Test Statistic 0.173 95% Percentile 39.58

A-D Test Statistic 0.366 Nonparametric Statistics

MLE of Standard Deviation 7.265

nu star 562.7

Theta Star 1.733

MLE of Mean 30.47

Gamma Distribution Test Data Distribution Test

k star 17.58 Data appear Normal at 5% Significance Level

95% Percentile (z) 41.46 95% Percentile (z) 43.18

99% Percentile (z) 46.02 99% Percentile (z) 50.38

95% UPL (t) 42.55 95% UPL (t) 44.8

90% Percentile (z) 39.03 90% Percentile (z) 39.78

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 44.06 95% UTL with 90% Coverage 47.15

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.962 Shapiro Wilk Test Statistic 0.955

Coefficient of Variation 0.219

Skewness 0.269

Mean 30.47 Mean 3.393

SD 6.687 SD 0.226

Median 30.75 Median 3.423

Third Quartile 34 Third Quartile 3.526

Second Largest 37.7 Second Largest 3.63

First Quartile 25.53 First Quartile 3.24

Minimum 17.6 Minimum 2.868

Maximum 45.2 Maximum 3.811

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

BARIUM_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Coffins Ice Pond.wst
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95% WH Approx. Gamma UTL with 90% Coverage 45.79

95% HW Approx. Gamma UTL with 90% Coverage 46.09

95% WH Approx. Gamma UPL 43.81 Upper Threshold Limit Based upon IQR 46.71

95% HW Approx. Gamma UPL 44.03

99% Percentile 49.86 95% UPL 45.2

95% Chebyshev UPL 60.51

90% Percentile 40.07 95% Percentile Bootstrap UTL with 90% Coverage 45.2

95% Percentile 43.32 95% BCA Bootstrap UTL with 90% Coverage 45.2
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 26.5

5% K-S Critical Value 0.214 99% Percentile 26.46

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 25.7

K-S Test Statistic 0.148 95% Percentile 26.28

A-D Test Statistic 0.276 Nonparametric Statistics

MLE of Standard Deviation 1.447

nu star 8736

Theta Star 0.0876

MLE of Mean 23.92

Gamma Distribution Test Data Distribution Test

k star 273 Data appear Normal at 5% Significance Level

95% Percentile (z) 26.15 95% Percentile (z) 26.19

99% Percentile (z) 27.07 99% Percentile (z) 27.21

95% UPL (t) 26.37 95% UPL (t) 26.43

90% Percentile (z) 25.65 90% Percentile (z) 25.66

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 26.67 95% UTL with 90% Coverage 26.77

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.961

Coefficient of Variation 0.0567

Skewness 0.476

Mean 23.92 Mean 3.173

SD 1.356 SD 0.0562

Median 23.7 Median 3.165

Third Quartile 24.93 Third Quartile 3.216

Second Largest 26.2 Second Largest 3.266

First Quartile 23.08 First Quartile 3.139

Minimum 21.9 Minimum 3.086

Maximum 26.5 Maximum 3.277

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

BARIUM_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Mere Brook.wst



56

57

58

59

60

61

62

63

64

65

A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 26.74

95% HW Approx. Gamma UTL with 90% Coverage 26.74

95% WH Approx. Gamma UPL 26.41 Upper Threshold Limit Based upon IQR 27.7

95% HW Approx. Gamma UPL 26.41

99% Percentile 27.41 95% UPL 26.5

95% Chebyshev UPL 30.01

90% Percentile 25.79 95% Percentile Bootstrap UTL with 90% Coverage 26.5

95% Percentile 26.35 95% BCA Bootstrap UTL with 90% Coverage 26.5
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Assuming Gamma Distribution 95% UTL with 90% Coverage 11000

5% K-S Critical Value 0.214 99% Percentile 11000

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 11000

K-S Test Statistic 0.167 95% Percentile 11000

A-D Test Statistic 0.504 Nonparametric Statistics

MLE of Standard Deviation 732.3

nu star 6088

Theta Star 53.09

MLE of Mean 10101

Gamma Distribution Test Data Distribution Test

k star 190.3 Data appear Normal at 5% Significance Level

95% Percentile (z) 11221 95% Percentile (z) 11264

99% Percentile (z) 11686 99% Percentile (z) 11795

95% UPL (t) 11332 95% UPL (t) 11388

90% Percentile (z) 10974 90% Percentile (z) 10991

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 11486 95% UTL with 90% Coverage 11564

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.921

Coefficient of Variation 0.0674

Skewness 0.0384

Mean 10101 Mean 9.218

SD 681.2 SD 0.0676

Median 10025 Median 9.213

Third Quartile 10825 Third Quartile 9.29

Second Largest 11000 Second Largest 9.306

First Quartile 9655 First Quartile 9.175

Minimum 8970 Minimum 9.102

Maximum 11000 Maximum 9.306

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

CALCIUM_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Coffins Ice Pond.wst
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95% WH Approx. Gamma UTL with 90% Coverage 11536

95% HW Approx. Gamma UTL with 90% Coverage 11543

95% WH Approx. Gamma UPL 11368 Upper Threshold Limit Based upon IQR 12580

95% HW Approx. Gamma UPL 11373

99% Percentile 11882 95% UPL 11000

95% Chebyshev UPL 13162

90% Percentile 11050 95% Percentile Bootstrap UTL with 90% Coverage 11000

95% Percentile 11335 95% BCA Bootstrap UTL with 90% Coverage 11000
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Assuming Gamma Distribution 95% UTL with 90% Coverage 9820

5% K-S Critical Value 0.214 99% Percentile 9790

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 9545

K-S Test Statistic 0.171 95% Percentile 9670

A-D Test Statistic 0.325 Nonparametric Statistics

MLE of Standard Deviation 428.2

nu star 14398

Theta Star 20.19

MLE of Mean 9083

Gamma Distribution Test Data Distribution Test

k star 449.9 Data appear Normal at 5% Significance Level

95% Percentile (z) 9739 95% Percentile (z) 9755

99% Percentile (z) 10010 99% Percentile (z) 10051

95% UPL (t) 9804 95% UPL (t) 9825

90% Percentile (z) 9594 90% Percentile (z) 9601

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 9894 95% UTL with 90% Coverage 9923

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Test Statistic 0.964

Coefficient of Variation 0.0439

Skewness 0.0268

Mean 9083 Mean 9.113

SD 398.5 SD 0.0439

Median 9093 Median 9.115

Third Quartile 9320 Third Quartile 9.14

Second Largest 9620 Second Largest 9.172

First Quartile 8670 First Quartile 9.068

Minimum 8400 Minimum 9.036

Maximum 9820 Maximum 9.192

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

CALCIUM_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Mere Brook.wst
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95% WH Approx. Gamma UTL with 90% Coverage 9913

95% HW Approx. Gamma UTL with 90% Coverage 9915

95% WH Approx. Gamma UPL 9817 Upper Threshold Limit Based upon IQR 10295

95% HW Approx. Gamma UPL 9819

99% Percentile 10109 95% UPL 9820

95% Chebyshev UPL 10874

90% Percentile 9636 95% Percentile Bootstrap UTL with 90% Coverage 9820

95% Percentile 9799 95% BCA Bootstrap UTL with 90% Coverage 9820
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MLE of Standard Deviation 0.317

nu star 165.3

Theta Star 0.0985

MLE of Mean 1.018

Gamma Distribution Test Data Distribution Test

k star 10.33 Data appear Normal at 5% Significance Level

95% Percentile (z) 1.448 95% Percentile (z) 1.537

99% Percentile (z) 1.627 99% Percentile (z) 1.847

95% UPL (t) 1.544 95% UPL (t) 1.696

90% Percentile (z) 1.353 90% Percentile (z) 1.394

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 1.694 95% UTL with 90% Coverage 1.979

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.932

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.258

Skewness -0.0699

Mean 1.018 Mean -0.0135

SD 0.262 SD 0.27

Median 1.065 Median 0.0598

Third Quartile 1.2 Third Quartile 0.182

Second Largest 1.2 Second Largest 0.182

First Quartile 0.79 First Quartile -0.236

Minimum 0.65 Minimum -0.431

Maximum 1.4 Maximum 0.336

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Chromium_MF_CoffinsFall

General Statistics

Total Number of Observations 8 Number of Distinct Observations 7

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Misc Groups.wst



56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 1.851

95% HW Approx. Gamma UTL with 90% Coverage 1.878

95% WH Approx. Gamma UPL 1.631 Upper Threshold Limit Based upon IQR 1.815

95% HW Approx. Gamma UPL 1.645

99% Percentile 1.895 95% UPL 1.4

95% Chebyshev UPL 2.229

90% Percentile 1.438 95% Percentile Bootstrap UTL with 90% Coverage 1.4

95% Percentile 1.588 95% BCA Bootstrap UTL with 90% Coverage 1.4

Assuming Gamma Distribution 95% UTL with 90% Coverage 1.4

5% K-S Critical Value 0.294 99% Percentile 1.386

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.716 90% Percentile 1.26

K-S Test Statistic 0.222 95% Percentile 1.33

A-D Test Statistic 0.352 Nonparametric Statistics
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A B C D E F G H I J K L

MLE of Standard Deviation 0.117

nu star 2153

Theta Star 0.0101

MLE of Mean 1.356

Gamma Distribution Test Data Distribution Test

k star 134.6 Data appear Normal at 5% Significance Level

95% Percentile (z) 1.517 95% Percentile (z) 1.526

99% Percentile (z) 1.584 99% Percentile (z) 1.605

95% UPL (t) 1.553 95% UPL (t) 1.568

90% Percentile (z) 1.482 90% Percentile (z) 1.486

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 1.609 95% UTL with 90% Coverage 1.635

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.904 Shapiro Wilk Test Statistic 0.899

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.0722

Skewness -0.382

Mean 1.356 Mean 0.302

SD 0.098 SD 0.0733

Median 1.4 Median 0.336

Third Quartile 1.4 Third Quartile 0.336

Second Largest 1.4 Second Largest 0.336

First Quartile 1.288 First Quartile 0.253

Minimum 1.2 Minimum 0.182

Maximum 1.5 Maximum 0.405

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Chromium_MF_MereFall

General Statistics

Total Number of Observations 8 Number of Distinct Observations 5

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Misc Groups.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 1.625

95% HW Approx. Gamma UTL with 90% Coverage 1.628

95% WH Approx. Gamma UPL 1.562 Upper Threshold Limit Based upon IQR 1.569

95% HW Approx. Gamma UPL 1.564

99% Percentile 1.643 95% UPL 1.5

95% Chebyshev UPL 1.809

90% Percentile 1.508 95% Percentile Bootstrap UTL with 90% Coverage 1.5

95% Percentile 1.554 95% BCA Bootstrap UTL with 90% Coverage 1.5

Assuming Gamma Distribution 95% UTL with 90% Coverage 1.5

5% K-S Critical Value 0.294 99% Percentile 1.493

Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.715 90% Percentile 1.43

K-S Test Statistic 0.313 95% Percentile 1.465

A-D Test Statistic 0.557 Nonparametric Statistics
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A B C D E F G H I J K L

MLE of Standard Deviation 0.0605

nu star 364.2

Theta Star 0.0127

MLE of Mean 0.289

Gamma Distribution Test Data Distribution Test

k star 22.76 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.371 95% Percentile (z) 0.383

99% Percentile (z) 0.405 99% Percentile (z) 0.433

95% UPL (t) 0.389 95% UPL (t) 0.409

90% Percentile (z) 0.353 90% Percentile (z) 0.359

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 0.418 95% UTL with 90% Coverage 0.454

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.878 Shapiro Wilk Test Statistic 0.877

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.173

Skewness -0.368

Mean 0.289 Mean -1.256

SD 0.05 SD 0.18

Median 0.295 Median -1.224

Third Quartile 0.333 Third Quartile -1.101

Second Largest 0.34 Second Largest -1.079

First Quartile 0.25 First Quartile -1.386

Minimum 0.21 Minimum -1.561

Maximum 0.34 Maximum -1.079

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Cobalt_MF_CoffinsFall

General Statistics

Total Number of Observations 8 Number of Distinct Observations 6

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Misc Groups.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 0.439

95% HW Approx. Gamma UTL with 90% Coverage 0.442

95% WH Approx. Gamma UPL 0.401 Upper Threshold Limit Based upon IQR 0.456

95% HW Approx. Gamma UPL 0.403

99% Percentile 0.448 95% UPL 0.34

95% Chebyshev UPL 0.52

90% Percentile 0.369 95% Percentile Bootstrap UTL with 90% Coverage 0.34

95% Percentile 0.395 95% BCA Bootstrap UTL with 90% Coverage 0.34

Assuming Gamma Distribution 95% UTL with 90% Coverage 0.34

5% K-S Critical Value 0.294 99% Percentile 0.34

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.715 90% Percentile 0.34

K-S Test Statistic 0.253 95% Percentile 0.34

A-D Test Statistic 0.52 Nonparametric Statistics
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A B C D E F G H I J K L

MLE of Mean 0.106

MLE of Standard Deviation 0.0106

Gamma Distribution Test Data Distribution Test

k star 100 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00106

99% Percentile (z) 0.128 99% Percentile (z) 0.129

90% Percentile (z) 0.118 90% Percentile (z) 0.118

95% Percentile (z) 0.121 95% Percentile (z) 0.122

95% UTL with 90% Coverage 0.13 95% UTL with 90% Coverage 0.131

95% UPL (t) 0.125 95% UPL (t) 0.125

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.693 Shapiro Wilk Test Statistic 0.694

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Warning: There are only 3 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

Coefficient of Variation 0.0862

Skewness 0.999

Mean 0.106 Mean -2.245

SD 0.00916 SD 0.0838

Median 0.1 Median -2.303

Third Quartile 0.113 Third Quartile -2.186

Second Largest 0.12 Second Largest -2.12

First Quartile 0.1 First Quartile -2.303

Minimum 0.1 Minimum -2.303

Maximum 0.12 Maximum -2.12

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Coffins_MF_MereFall

General Statistics

Total Number of Observations 8 Number of Distinct Observations 3

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Misc Groups.wst
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A B C D E F G H I J K L

95% HW Approx. Gamma UTL with 90% Coverage 0.131

95% HW Approx. Gamma UPL 0.125

95% WH Approx. Gamma UTL with 90% Coverage 0.131

95% Chebyshev UPL 0.149

95% WH Approx. Gamma UPL 0.125 Upper Threshold Limit Based upon IQR 0.131

95% Percentile 0.124 95% BCA Bootstrap UTL with 90% Coverage N/A

99% Percentile 0.133 95% UPL 0.12

Assuming Gamma Distribution 95% UTL with 90% Coverage 0.12

90% Percentile 0.12 95% Percentile Bootstrap UTL with 90% Coverage N/A

Data not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.393 95% Percentile 0.12

5% K-S Critical Value 0.294 99% Percentile 0.12

A-D Test Statistic 1.27 Nonparametric Statistics

5% A-D Critical Value 0.715 90% Percentile 0.12

nu star 1600
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A B C D E F G H I J K L

MLE of Standard Deviation 25.57

nu star 163.1

Theta Star 8.009

MLE of Mean 81.66

Gamma Distribution Test Data Distribution Test

k star 10.2 Data appear Normal at 5% Significance Level

95% Percentile (z) 114.8 95% Percentile (z) 125.4

99% Percentile (z) 128.5 99% Percentile (z) 151.7

95% UPL (t) 122.2 95% UPL (t) 138.9

90% Percentile (z) 107.5 90% Percentile (z) 113.3

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 133.7 95% UTL with 90% Coverage 163

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Test Statistic 0.902

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.247

Skewness -0.537

Mean 81.66 Mean 4.371

SD 20.15 SD 0.28

Median 82.15 Median 4.407

Third Quartile 91.65 Third Quartile 4.517

Second Largest 97.2 Second Largest 4.577

First Quartile 74.11 First Quartile 4.305

Minimum 43.9 Minimum 3.782

Maximum 112 Maximum 4.718

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Iron_MF_CoffinsSpring

General Statistics

Total Number of Observations 8 Number of Distinct Observations 8

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Misc Groups.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 149

95% HW Approx. Gamma UTL with 90% Coverage 151.9

95% WH Approx. Gamma UPL 131.2 Upper Threshold Limit Based upon IQR 118

95% HW Approx. Gamma UPL 132.8

99% Percentile 152.6 95% UPL 112

95% Chebyshev UPL 174.8

90% Percentile 115.7 95% Percentile Bootstrap UTL with 90% Coverage 112

95% Percentile 127.8 95% BCA Bootstrap UTL with 90% Coverage 112

Assuming Gamma Distribution 95% UTL with 90% Coverage 112

5% K-S Critical Value 0.294 99% Percentile 111

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.716 90% Percentile 101.6

K-S Test Statistic 0.193 95% Percentile 106.8

A-D Test Statistic 0.322 Nonparametric Statistics
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A B C D E F G H I J K L

MLE of Standard Deviation 10.3

nu star 871.2

Theta Star 1.396

MLE of Mean 76.01

Gamma Distribution Test Data Distribution Test

k star 54.45 Data appear Normal at 5% Significance Level

95% Percentile (z) 90.13 95% Percentile (z) 91.41

99% Percentile (z) 95.97 99% Percentile (z) 98.91

95% UPL (t) 93.26 95% UPL (t) 95.35

90% Percentile (z) 87.01 90% Percentile (z) 87.65

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 98.17 95% UTL with 90% Coverage 101.9

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.904 Shapiro Wilk Test Statistic 0.9

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.113

Skewness -0.41

Mean 76.01 Mean 4.325

SD 8.581 SD 0.116

Median 78 Median 4.356

Third Quartile 82.58 Third Quartile 4.414

Second Largest 84 Second Largest 4.431

First Quartile 69.05 First Quartile 4.235

Minimum 62.5 Minimum 4.135

Maximum 85.7 Maximum 4.451

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Iron_MF_MereSpring

General Statistics

Total Number of Observations 8 Number of Distinct Observations 8

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Misc Groups.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 100.5

95% HW Approx. Gamma UTL with 90% Coverage 100.8

95% WH Approx. Gamma UPL 94.57 Upper Threshold Limit Based upon IQR 102.9

95% HW Approx. Gamma UPL 94.75

99% Percentile 102 95% UPL 85.7

95% Chebyshev UPL 115.7

90% Percentile 89.48 95% Percentile Bootstrap UTL with 90% Coverage 85.7

95% Percentile 93.71 95% BCA Bootstrap UTL with 90% Coverage 85.7

Assuming Gamma Distribution 95% UTL with 90% Coverage 85.7

5% K-S Critical Value 0.294 99% Percentile 85.58

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.715 90% Percentile 84.51

K-S Test Statistic 0.267 95% Percentile 85.11

A-D Test Statistic 0.452 Nonparametric Statistics
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A B C D E F G H I J K L

MLE of Standard Deviation 0.0764

nu star 89.38

Theta Star 0.0323

MLE of Mean 0.181

Gamma Distribution Test Data Distribution Test

k star 5.586 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.297 95% Percentile (z) 0.304

99% Percentile (z) 0.346 99% Percentile (z) 0.386

95% UPL (t) 0.323 95% UPL (t) 0.345

90% Percentile (z) 0.272 90% Percentile (z) 0.267

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 0.364 95% UTL with 90% Coverage 0.422

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.84 Shapiro Wilk Test Statistic 0.918

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.393

Skewness 1.513

Mean 0.181 Mean -1.769

SD 0.071 SD 0.351

Median 0.15 Median -1.897

Third Quartile 0.213 Third Quartile -1.549

Second Largest 0.22 Second Largest -1.514

First Quartile 0.139 First Quartile -1.975

Minimum 0.11 Minimum -2.207

Maximum 0.33 Maximum -1.109

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Lead_MF_CoffinsSpring

General Statistics

Total Number of Observations 8 Number of Distinct Observations 7

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Misc Groups.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 0.394

95% HW Approx. Gamma UTL with 90% Coverage 0.4

95% WH Approx. Gamma UPL 0.335 Upper Threshold Limit Based upon IQR 0.323

95% HW Approx. Gamma UPL 0.337

99% Percentile 0.404 95% UPL 0.33

95% Chebyshev UPL 0.509

90% Percentile 0.283 95% Percentile Bootstrap UTL with 90% Coverage 0.33

95% Percentile 0.322 95% BCA Bootstrap UTL with 90% Coverage 0.33

Assuming Gamma Distribution 95% UTL with 90% Coverage 0.33

5% K-S Critical Value 0.295 99% Percentile 0.322

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.716 90% Percentile 0.253

K-S Test Statistic 0.288 95% Percentile 0.292

A-D Test Statistic 0.481 Nonparametric Statistics
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 2515

5% K-S Critical Value 0.214 99% Percentile 2502

Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 2425

K-S Test Statistic 0.165 95% Percentile 2451

A-D Test Statistic 0.747 Nonparametric Statistics

MLE of Standard Deviation 189.6

nu star 4256

Theta Star 16.44

MLE of Mean 2186

Gamma Distribution Test Data Distribution Test

k star 133 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 2480 95% Percentile (z) 2487

99% Percentile (z) 2602 99% Percentile (z) 2627

95% UPL (t) 2509 95% UPL (t) 2520

90% Percentile (z) 2415 90% Percentile (z) 2416

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2550 95% UTL with 90% Coverage 2566

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.88 Shapiro Wilk Test Statistic 0.886

Coefficient of Variation 0.0817

Skewness 0.602

Mean 2186 Mean 7.687

SD 178.7 SD 0.0803

Median 2140 Median 7.669

Third Quartile 2308 Third Quartile 7.744

Second Largest 2430 Second Largest 7.796

First Quartile 2020 First Quartile 7.611

Minimum 1990 Minimum 7.596

Maximum 2515 Maximum 7.83

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

MAGNESIUM_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Fall Data.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 2560

95% HW Approx. Gamma UTL with 90% Coverage 2562

95% WH Approx. Gamma UPL 2516 Upper Threshold Limit Based upon IQR 2739

95% HW Approx. Gamma UPL 2517

99% Percentile 2651 95% UPL 2515

95% Chebyshev UPL 2989

90% Percentile 2432 95% Percentile Bootstrap UTL with 90% Coverage 2515

95% Percentile 2507 95% BCA Bootstrap UTL with 90% Coverage 2473
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 2505

5% K-S Critical Value 0.214 99% Percentile 2405

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 1825

K-S Test Statistic 0.312 95% Percentile 2006

A-D Test Statistic 2.153 Nonparametric Statistics

MLE of Standard Deviation 208.3

nu star 2327

Theta Star 24.42

MLE of Mean 1776

Gamma Distribution Test Data Distribution Test

k star 72.73 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 2122 95% Percentile (z) 2100

99% Percentile (z) 2266 99% Percentile (z) 2256

95% UPL (t) 2157 95% UPL (t) 2136

90% Percentile (z) 2046 90% Percentile (z) 2021

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2204 95% UTL with 90% Coverage 2188

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.617 Shapiro Wilk Test Statistic 0.679

Coefficient of Variation 0.118

Skewness 2.923

Mean 1776 Mean 7.477

SD 210.4 SD 0.105

Median 1760 Median 7.473

Third Quartile 1770 Third Quartile 7.479

Second Largest 1840 Second Largest 7.518

First Quartile 1708 First Quartile 7.443

Minimum 1480 Minimum 7.3

Maximum 2505 Maximum 7.826

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

MAGNESIUM_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 12

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Spring.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 2192

95% HW Approx. Gamma UTL with 90% Coverage 2191

95% WH Approx. Gamma UPL 2142 Upper Threshold Limit Based upon IQR 1864

95% HW Approx. Gamma UPL 2141

99% Percentile 2296 95% UPL 2505

95% Chebyshev UPL 2722

90% Percentile 2048 95% Percentile Bootstrap UTL with 90% Coverage 2505

95% Percentile 2132 95% BCA Bootstrap UTL with 90% Coverage 2173
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 157

5% K-S Critical Value 0.215 99% Percentile 155.7

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.739 90% Percentile 143.5

K-S Test Statistic 0.17 95% Percentile 150.3

A-D Test Statistic 0.406 Nonparametric Statistics

MLE of Standard Deviation 35.32

nu star 264.4

Theta Star 12.29

MLE of Mean 101.5

Gamma Distribution Test Data Distribution Test

k star 8.262 Data appear Normal at 5% Significance Level

95% Percentile (z) 154.8 95% Percentile (z) 167.2

99% Percentile (z) 176.8 99% Percentile (z) 209.8

95% UPL (t) 160 95% UPL (t) 176.4

90% Percentile (z) 143 90% Percentile (z) 148.1

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 167.3 95% UTL with 90% Coverage 190.3

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.949

Coefficient of Variation 0.319

Skewness 0.263

Mean 101.5 Mean 4.57

SD 32.37 SD 0.334

Median 92.2 Median 4.524

Third Quartile 129.5 Third Quartile 4.863

Second Largest 148 Second Largest 4.997

First Quartile 80.4 First Quartile 4.387

Minimum 47.4 Minimum 3.859

Maximum 157 Maximum 5.056

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

MANGANESE_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Coffins Ice Pond.wst
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95% WH Approx. Gamma UTL with 90% Coverage 179.5

95% HW Approx. Gamma UTL with 90% Coverage 181.7

95% WH Approx. Gamma UPL 168.8 Upper Threshold Limit Based upon IQR 203.2

95% HW Approx. Gamma UPL 170.4

99% Percentile 201.1 95% UPL 157

95% Chebyshev UPL 247

90% Percentile 148.6 95% Percentile Bootstrap UTL with 90% Coverage 157

95% Percentile 165.7 95% BCA Bootstrap UTL with 90% Coverage 157
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 77.2

5% K-S Critical Value 0.215 99% Percentile 76.98

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.739 90% Percentile 75.6

K-S Test Statistic 0.318 95% Percentile 76.08

A-D Test Statistic 2.293 Nonparametric Statistics

MLE of Standard Deviation 20.51

nu star 239.3

Theta Star 7.502

MLE of Mean 56.1

Gamma Distribution Test Data Distribution Test

k star 7.477 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 87.03 95% Percentile (z) 94.01

99% Percentile (z) 99.85 99% Percentile (z) 119.1

95% UPL (t) 90.08 95% UPL (t) 99.46

90% Percentile (z) 80.2 90% Percentile (z) 82.85

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 94.33 95% UTL with 90% Coverage 107.6

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.713 Shapiro Wilk Test Statistic 0.712

Coefficient of Variation 0.335

Skewness 0.0105

Mean 56.1 Mean 3.971

SD 18.81 SD 0.348

Median 55.48 Median 3.971

Third Quartile 74.05 Third Quartile 4.305

Second Largest 75.7 Second Largest 4.327

First Quartile 38.2 First Quartile 3.643

Minimum 35.9 Minimum 3.581

Maximum 77.2 Maximum 4.346

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Manganese_MF_MB

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Mere Brook.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 101.8

95% HW Approx. Gamma UTL with 90% Coverage 103

95% WH Approx. Gamma UPL 95.45 Upper Threshold Limit Based upon IQR 127.8

95% HW Approx. Gamma UPL 96.34

99% Percentile 114.5 95% UPL 77.2

95% Chebyshev UPL 140.6

90% Percentile 83.47 95% Percentile Bootstrap UTL with 90% Coverage 77.2

95% Percentile 93.54 95% BCA Bootstrap UTL with 90% Coverage 77.2
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A B C D E F G H I J K L

95% BCA UTL with 90% Coverage 2.6

95% Bootstrap (%) UTL with 90% Coverage 2.6

SD 0.454 SD in Original Scale 0.473

95% UTL with 90% Coverage 2.765 95% UTL with 90% Coverage 3.163

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.594 Mean in Original Scale 1.597

99% Percentile (z) 2.842 99% Percentile (z) 3.796

90% Percentile (z) 2.262 90% Percentile (z) 2.465

95% Percentile (z) 2.464 95% Percentile (z) 2.864

95% UTL 90% Coverage 2.984 95% UTL 90% Coverage 4.22

95% UPL (t) 2.666 95% UPL (t) 3.33

Mean 1.55 Mean (Log Scale) 0.372

SD 0.555 SD (Log Scale) 0.413

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.736 Shapiro Wilk Test Statistic 0.784

Warning: There are only 7 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Maximum Non-Detect 1.2 Maximum Non-Detect 0.182

SD of Detected 0.434 SD of Detected 0.226

Minimum Non-Detect 1.2 Minimum Non-Detect 0.182

Maximum Detected 2.6 Maximum Detected 0.956

Mean of Detected 1.686 Mean of Detected 0.498

Raw Statistics Log-transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Tolerance Factor 2.582 Percent Non-Detects 12.50%

Nickel_MF_CoffinsFall

General Statistics

Number of Valid Data 8 Number of Detected Data 7

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File Misc Groups.wst



56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

A B C D E F G H I J K L

Note: DL/2 is not a recommended method.

95% Percentile 2.944

99% Percentile 3.794

95% WH Approx. Gamma UTL with 90% Coverage 3.71

90% Percentile 2.545 95% HW Approx. Gamma UTL with 90% Coverage 3.878

Nu star 67.49 95% Wilson Hilferty (WH) Approx. Gamma UPL 3.092

95% Percentile of Chisquare (2k) 16.13 95% Hawkins Wixley (HW) Approx. Gamma UPL 3.183

k star 4.218

Theta star 0.365 Gamma ROS Limits with Extrapolated Data

Median 1.45 95% Percentile (z) 2.287

SD 0.575 99% Percentile (z) 2.551

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2.428

Mean 1.54 90% Percentile (z) 2.146

95% KM UTL with 90% Coverage 2.65

Assuming Gamma Distribution 95% KM Chebyshev UPL 3.441

5% K-S Critical Value 0.311 SD 0.387

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 0.148

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

K-S Test Statistic 0.246 Mean 1.65

A-D Test Statistic 0.753 Nonparametric Statistics

Theta Star 0.138

nu star 170.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 12.2 Data follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 2.34 95% Percentile (z) 2.437

99% Percentile (z) 2.649 99% Percentile (z) 2.946

95% UPL (t) 2.506 95% UPL (t) 2.697

90% Percentile (z) 2.175 90% Percentile (z) 2.203
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 2.6

5% K-S Critical Value 0.215 99% Percentile 2.585

Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 2.5

K-S Test Statistic 0.188 95% Percentile 2.525

A-D Test Statistic 0.739 Nonparametric Statistics

MLE of Standard Deviation 0.415

nu star 743.4

Theta Star 0.0861

MLE of Mean 2

Gamma Distribution Test Data Distribution Test

k star 23.23 Data appear Normal at 5% Significance Level

95% Percentile (z) 2.639 95% Percentile (z) 2.703

99% Percentile (z) 2.904 99% Percentile (z) 3.084

95% UPL (t) 2.702 95% UPL (t) 2.789

90% Percentile (z) 2.498 90% Percentile (z) 2.519

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2.79 95% UTL with 90% Coverage 2.914

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.896 Shapiro Wilk Test Statistic 0.909

Coefficient of Variation 0.194

Skewness 0.288

Mean 2 Mean 0.676

SD 0.389 SD 0.194

Median 1.85 Median 0.615

Third Quartile 2.35 Third Quartile 0.854

Second Largest 2.5 Second Largest 0.916

First Quartile 1.7 First Quartile 0.531

Minimum 1.4 Minimum 0.336

Maximum 2.6 Maximum 0.956

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

NICKEL_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 11

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Spring.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 2.864

95% HW Approx. Gamma UTL with 90% Coverage 2.876

95% WH Approx. Gamma UPL 2.754 Upper Threshold Limit Based upon IQR 3.325

95% HW Approx. Gamma UPL 2.762

99% Percentile 3.09 95% UPL 2.6

95% Chebyshev UPL 3.746

90% Percentile 2.547 95% Percentile Bootstrap UTL with 90% Coverage 2.6

95% Percentile 2.728 95% BCA Bootstrap UTL with 90% Coverage 2.5
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 2910

5% K-S Critical Value 0.214 99% Percentile 2898

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 2735

K-S Test Statistic 0.143 95% Percentile 2850

A-D Test Statistic 0.285 Nonparametric Statistics

MLE of Standard Deviation 260.2

nu star 2841

Theta Star 27.62

MLE of Mean 2452

Gamma Distribution Test Data Distribution Test

k star 88.77 Data appear Normal at 5% Significance Level

95% Percentile (z) 2850 95% Percentile (z) 2872

99% Percentile (z) 3015 99% Percentile (z) 3072

95% UPL (t) 2890 95% UPL (t) 2918

90% Percentile (z) 2762 90% Percentile (z) 2770

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2944 95% UTL with 90% Coverage 2984

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.969 Shapiro Wilk Test Statistic 0.971

Coefficient of Variation 0.0989

Skewness 0.184

Mean 2452 Mean 7.8

SD 242.4 SD 0.099

Median 2430 Median 7.795

Third Quartile 2615 Third Quartile 7.869

Second Largest 2830 Second Largest 7.948

First Quartile 2288 First Quartile 7.735

Minimum 1995 Minimum 7.598

Maximum 2910 Maximum 7.976

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

POTASSIUM_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Coffins Ice Pond.wst
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95% WH Approx. Gamma UTL with 90% Coverage 2969

95% HW Approx. Gamma UTL with 90% Coverage 2973

95% WH Approx. Gamma UPL 2908 Upper Threshold Limit Based upon IQR 3106

95% HW Approx. Gamma UPL 2910

99% Percentile 3097 95% UPL 2910

95% Chebyshev UPL 3541

90% Percentile 2790 95% Percentile Bootstrap UTL with 90% Coverage 2910

95% Percentile 2895 95% BCA Bootstrap UTL with 90% Coverage 2870
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 2350

5% K-S Critical Value 0.214 99% Percentile 2346

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 2305

K-S Test Statistic 0.206 95% Percentile 2328

A-D Test Statistic 0.592 Nonparametric Statistics

MLE of Standard Deviation 116.6

nu star 11337

Theta Star 6.194

MLE of Mean 2194

Gamma Distribution Test Data Distribution Test

k star 354.3 Data appear Normal at 5% Significance Level

95% Percentile (z) 2372 95% Percentile (z) 2378

99% Percentile (z) 2446 99% Percentile (z) 2460

95% UPL (t) 2389 95% UPL (t) 2397

90% Percentile (z) 2333 90% Percentile (z) 2336

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2414 95% UTL with 90% Coverage 2424

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.929 Shapiro Wilk Test Statistic 0.926

Coefficient of Variation 0.0492

Skewness -0.322

Mean 2194 Mean 7.693

SD 107.9 SD 0.0496

Median 2220 Median 7.705

Third Quartile 2280 Third Quartile 7.732

Second Largest 2320 Second Largest 7.749

First Quartile 2098 First Quartile 7.648

Minimum 1990 Minimum 7.596

Maximum 2350 Maximum 7.762

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

POTASSIUM_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Mere Brook.wst
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95% WH Approx. Gamma UTL with 90% Coverage 2421

95% HW Approx. Gamma UTL with 90% Coverage 2422

95% WH Approx. Gamma UPL 2395 Upper Threshold Limit Based upon IQR 2554

95% HW Approx. Gamma UPL 2395

99% Percentile 2475 95% UPL 2350

95% Chebyshev UPL 2679

90% Percentile 2345 95% Percentile Bootstrap UTL with 90% Coverage 2350

95% Percentile 2390 95% BCA Bootstrap UTL with 90% Coverage 2335
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 39900

5% K-S Critical Value 0.214 99% Percentile 39525

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.735 90% Percentile 37400

K-S Test Statistic 0.154 95% Percentile 38025

A-D Test Statistic 0.237 Nonparametric Statistics

MLE of Standard Deviation 4794

nu star 1470

Theta Star 707.4

MLE of Mean 32488

Gamma Distribution Test Data Distribution Test

k star 45.93 Data appear Normal at 5% Significance Level

95% Percentile (z) 39720 95% Percentile (z) 40468

99% Percentile (z) 42716 99% Percentile (z) 44486

95% UPL (t) 40433 95% UPL (t) 41390

90% Percentile (z) 38122 90% Percentile (z) 38476

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 41426 95% UTL with 90% Coverage 42710

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.976 Shapiro Wilk Test Statistic 0.967

Coefficient of Variation 0.135

Skewness -0.185

Mean 32488 Mean 10.38

SD 4397 SD 0.139

Median 33450 Median 10.42

Third Quartile 35675 Third Quartile 10.48

Second Largest 37400 Second Largest 10.53

First Quartile 29475 First Quartile 10.29

Minimum 24300 Minimum 10.1

Maximum 39900 Maximum 10.59

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

SODIUM_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Coffins Ice Pond.wst
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95% WH Approx. Gamma UTL with 90% Coverage 42210

95% HW Approx. Gamma UTL with 90% Coverage 42327

95% WH Approx. Gamma UPL 41019 Upper Threshold Limit Based upon IQR 44975

95% HW Approx. Gamma UPL 41106

99% Percentile 44667 95% UPL 39900

95% Chebyshev UPL 52243

90% Percentile 38763 95% Percentile Bootstrap UTL with 90% Coverage 39900

95% Percentile 40754 95% BCA Bootstrap UTL with 90% Coverage 38650
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 28200

5% K-S Critical Value 0.214 99% Percentile 28140

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 27600

K-S Test Statistic 0.158 95% Percentile 27900

A-D Test Statistic 0.354 Nonparametric Statistics

MLE of Standard Deviation 1214

nu star 15096

Theta Star 55.9

MLE of Mean 26369

Gamma Distribution Test Data Distribution Test

k star 471.7 Data appear Normal at 5% Significance Level

95% Percentile (z) 28221 95% Percentile (z) 28275

99% Percentile (z) 28988 99% Percentile (z) 29115

95% UPL (t) 28403 95% UPL (t) 28473

90% Percentile (z) 27812 90% Percentile (z) 27837

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 28658 95% UTL with 90% Coverage 28750

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.96 Shapiro Wilk Test Statistic 0.957

Coefficient of Variation 0.0427

Skewness -0.254

Mean 26369 Mean 10.18

SD 1126 SD 0.043

Median 26550 Median 10.19

Third Quartile 27125 Third Quartile 10.21

Second Largest 27800 Second Largest 10.23

First Quartile 25300 First Quartile 10.14

Minimum 24300 Minimum 10.1

Maximum 28200 Maximum 10.25

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

SODIUM_MF

General Statistics

Total Number of Observations 16 Number of Distinct Observations 12

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Mere Brook.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 28718

95% HW Approx. Gamma UTL with 90% Coverage 28726

95% WH Approx. Gamma UPL 28448 Upper Threshold Limit Based upon IQR 29863

95% HW Approx. Gamma UPL 28454

99% Percentile 29275 95% UPL 28200

95% Chebyshev UPL 31427

90% Percentile 27936 95% Percentile Bootstrap UTL with 90% Coverage 28200

95% Percentile 28397 95% BCA Bootstrap UTL with 90% Coverage 28200
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95% BCA UTL with 90% Coverage 6.3

95% Bootstrap (%) UTL with 90% Coverage 6.3

SD 1.314 SD in Original Scale 1.185

95% UTL with 90% Coverage 7.329 95% UTL with 90% Coverage 8.105

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.936 Mean in Original Scale 4.068

99% Percentile (z) 7.404 99% Percentile (z) 10.18

90% Percentile (z) 5.776 90% Percentile (z) 6.278

95% Percentile (z) 6.342 95% Percentile (z) 7.428

95% UTL 90% Coverage 7.802 95% UTL 90% Coverage 11.46

95% UPL (t) 6.91 95% UPL (t) 8.794

Mean 3.78 Mean (Log Scale) 1.244

SD 1.558 SD (Log Scale) 0.463

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Test Statistic 0.979

Warning: There are only 6 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Maximum Non-Detect 3.55 Maximum Non-Detect 1.267

SD of Detected 1.12 SD of Detected 0.247

Minimum Non-Detect 3.55 Minimum Non-Detect 1.267

Maximum Detected 6.3 Maximum Detected 1.841

Mean of Detected 4.448 Mean of Detected 1.467

Raw Statistics Log-transformed Statistics

Minimum Detected 3.088 Minimum Detected 1.127

Number of Distinct Detected Data 6 Number of Non-Detect Data 2

Tolerance Factor 2.582 Percent Non-Detects 25.00%

Zinc_MF_CoffinsFall

General Statistics

Number of Valid Data 8 Number of Detected Data 6

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File Misc Groups.wst
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Note: DL/2 is not a recommended method.

95% Percentile 6.787

99% Percentile 8.366

95% WH Approx. Gamma UTL with 90% Coverage 8.168

90% Percentile 6.029 95% HW Approx. Gamma UTL with 90% Coverage 8.332

Nu star 109.5 95% Wilson Hilferty (WH) Approx. Gamma UPL 7.028

95% Percentile of Chisquare (2k) 23.28 95% Hawkins Wixley (HW) Approx. Gamma UPL 7.111

k star 6.845

Theta star 0.583 Gamma ROS Limits with Extrapolated Data

Median 3.85 95% Percentile (z) 5.857

SD 1.292 99% Percentile (z) 6.581

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 6.245

Mean 3.992 90% Percentile (z) 5.47

95% KM UTL with 90% Coverage 6.853

Assuming Gamma Distribution 95% KM Chebyshev UPL 9.024

5% K-S Critical Value 0.332 SD 1.063

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.412

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

K-S Test Statistic 0.189 Mean 4.108

A-D Test Statistic 0.22 Nonparametric Statistics

Theta Star 0.448

nu star 119.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.939 Data appear Normal at 5% Significance Level

95% Percentile (z) 6.098 95% Percentile (z) 6.231

99% Percentile (z) 6.993 99% Percentile (z) 7.544

95% UPL (t) 6.577 95% UPL (t) 6.902

90% Percentile (z) 5.62 90% Percentile (z) 5.627
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A B C D E F G H I J K L

MLE of Standard Deviation 2.076

nu star 304.9

Theta Star 0.476

MLE of Mean 9.063

Gamma Distribution Test Data Distribution Test

k star 19.06 Data appear Normal at 5% Significance Level

95% Percentile (z) 12.03 95% Percentile (z) 12.24

99% Percentile (z) 13.26 99% Percentile (z) 13.96

95% UPL (t) 12.69 95% UPL (t) 13.13

90% Percentile (z) 11.38 90% Percentile (z) 11.41

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 13.72 95% UTL with 90% Coverage 14.67

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.913 Shapiro Wilk Test Statistic 0.948

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.199

Skewness 0.962

Mean 9.063 Mean 2.188

SD 1.805 SD 0.193

Median 9.2 Median 2.219

Third Quartile 9.525 Third Quartile 2.254

Second Largest 9.6 Second Largest 2.262

First Quartile 7.925 First Quartile 2.07

Minimum 6.6 Minimum 1.887

Maximum 12.7 Maximum 2.542

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Zinc_MF_CoffinsSpring

General Statistics

Total Number of Observations 8 Number of Distinct Observations 8

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Misc Groups.wst
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95% WH Approx. Gamma UTL with 90% Coverage 14.27

95% HW Approx. Gamma UTL with 90% Coverage 14.36

95% WH Approx. Gamma UPL 12.95 Upper Threshold Limit Based upon IQR 11.93

95% HW Approx. Gamma UPL 12.99

99% Percentile 14.58 95% UPL 12.7

95% Chebyshev UPL 17.41

90% Percentile 11.8 95% Percentile Bootstrap UTL with 90% Coverage 12.7

95% Percentile 12.73 95% BCA Bootstrap UTL with 90% Coverage 12.7

Assuming Gamma Distribution 95% UTL with 90% Coverage 12.7

5% K-S Critical Value 0.294 99% Percentile 12.48

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.716 90% Percentile 10.53

K-S Test Statistic 0.227 95% Percentile 11.62

A-D Test Statistic 0.343 Nonparametric Statistics
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.955 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 760.2 95% Percentile (z) 402.9

99% Percentile (z) 1028 99% Percentile (z) 740.6

95% UPL (t) 790.4 95% UPL (t) 431.6

90% Percentile (z) 617.4 90% Percentile (z) 291.2

95% BCA UTL with 90% Coverage 300

95% Bootstrap (%) UTL with 90% Coverage 300

SD 393 SD in Original Scale 352.9

95% UTL with 90% Coverage 800.9 95% UTL with 90% Coverage 441.9

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 113.7 Mean in Original Scale 163.5

99% Percentile (z) 984.4 99% Percentile (z) 742.6

90% Percentile (z) 615.7 90% Percentile (z) 291.5

95% Percentile (z) 743.9 95% Percentile (z) 403.5

95% UTL 90% Coverage 780.5 95% UTL 90% Coverage 442.7

95% UPL (t) 771.1 95% UPL (t) 432.3

Mean 163.5 Mean (Log Scale) 4.528

SD 352.9 SD (Log Scale) 0.895

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.929 5% Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.311 Shapiro Wilk Test Statistic 0.864

Maximum Non-Detect 56.2 Maximum Non-Detect 4.029

SD of Detected 357.9 SD of Detected 0.883

Minimum Non-Detect 56.2 Minimum Non-Detect 4.029

Maximum Detected 2070 Maximum Detected 7.635

Mean of Detected 167.8 Mean of Detected 4.566

Raw Statistics Log-transformed Statistics

Minimum Detected 15.8 Minimum Detected 2.76

Number of Distinct Detected Data 30 Number of Non-Detect Data 1

Tolerance Factor 1.748 Percent Non-Detects 3.13%

ALUMINUM_M

General Statistics

Number of Valid Data 32 Number of Detected Data 31

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File All Groups.wst
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Note: DL/2 is not a recommended method.

95% Percentile 609.8

99% Percentile 1040

95% WH Approx. Gamma UTL with 90% Coverage 509

90% Percentile 433.7 95% HW Approx. Gamma UTL with 90% Coverage 540.8

Nu star 34.22 95% Wilson Hilferty (WH) Approx. Gamma UPL 499.4

95% Percentile of Chisquare (2k) 4.01 95% Hawkins Wixley (HW) Approx. Gamma UPL 529.2

k star 0.535

Theta star 304.1 Gamma ROS Limits with Extrapolated Data

Median 101.4 95% Percentile (z) 734.8

SD 353.3 99% Percentile (z) 971.5

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 761.5

Mean 162.6 90% Percentile (z) 608.6

95% KM UTL with 90% Coverage 770.8

Assuming Gamma Distribution 95% KM Chebyshev UPL 1701

5% K-S Critical Value 0.162 SD 347.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 62.42

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

K-S Test Statistic 0.293 Mean 163.4

A-D Test Statistic 3.176 Nonparametric Statistics

Theta Star 175.7

nu star 59.21
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 13.56 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 3.182 95% Percentile (z) 3.324

99% Percentile (z) 3.688 99% Percentile (z) 4.188

95% UPL (t) 3.303 95% UPL (t) 3.512

90% Percentile (z) 2.913 90% Percentile (z) 2.939

95% BCA UTL with 90% Coverage 3.4

95% Bootstrap (%) UTL with 90% Coverage 3.4

SD 0.742 SD in Original Scale 0.687

95% UTL with 90% Coverage 3.47 95% UTL with 90% Coverage 3.792

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.962 Mean in Original Scale 2.008

99% Percentile (z) 3.853 99% Percentile (z) 5.704

90% Percentile (z) 2.97 90% Percentile (z) 3.297

95% Percentile (z) 3.277 95% Percentile (z) 3.989

95% UTL 90% Coverage 3.605 95% UTL 90% Coverage 4.89

95% UPL (t) 3.414 95% UPL (t) 4.343

Mean 1.888 Mean (Log Scale) 0.521

SD 0.845 SD (Log Scale) 0.525

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Test Statistic 0.891

Maximum Non-Detect 1.5 Maximum Non-Detect 0.405

SD of Detected 0.588 SD of Detected 0.241

Minimum Non-Detect 1.5 Minimum Non-Detect 0.405

Maximum Detected 3.4 Maximum Detected 1.224

Mean of Detected 2.267 Mean of Detected 0.79

Raw Statistics Log-transformed Statistics

Minimum Detected 1.675 Minimum Detected 0.516

Number of Distinct Detected Data 11 Number of Non-Detect Data 4

Tolerance Factor 2.033 Percent Non-Detects 25.00%

ARSENIC_M

General Statistics

Number of Valid Data 16 Number of Detected Data 12

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File Fall Data.wst
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Note: DL/2 is not a recommended method.

95% Percentile 6.759

99% Percentile 11.55

95% WH Approx. Gamma UTL with 90% Coverage 6.981

90% Percentile 4.801 95% HW Approx. Gamma UTL with 90% Coverage 9.377

Nu star 16.95 95% Wilson Hilferty (WH) Approx. Gamma UPL 6.063

95% Percentile of Chisquare (2k) 3.987 95% Hawkins Wixley (HW) Approx. Gamma UPL 7.857

k star 0.53

Theta star 3.391 Gamma ROS Limits with Extrapolated Data

Median 1.95 95% Percentile (z) 3.025

SD 0.996 99% Percentile (z) 3.4

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 3.114

Mean 1.796 90% Percentile (z) 2.825

95% KM UTL with 90% Coverage 3.238

Assuming Gamma Distribution 95% KM Chebyshev UPL 4.593

5% K-S Critical Value 0.245 SD 0.551

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.144

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

K-S Test Statistic 0.235 Mean 2.119

A-D Test Statistic 0.656 Nonparametric Statistics

Theta Star 0.167

nu star 325.5
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Assuming Gamma Distribution 95% UTL with 90% Coverage 72.4

5% K-S Critical Value 0.215 99% Percentile 68.58

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.739 90% Percentile 44.9

K-S Test Statistic 0.123 95% Percentile 53.28

A-D Test Statistic 0.394 Nonparametric Statistics

MLE of Standard Deviation 12.48

nu star 250.5

Theta Star 4.46

MLE of Mean 34.91

Gamma Distribution Test Data Distribution Test

k star 7.829 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 55.81 95% Percentile (z) 56.83

99% Percentile (z) 64.46 99% Percentile (z) 71.08

95% UPL (t) 57.87 95% UPL (t) 59.93

90% Percentile (z) 51.19 90% Percentile (z) 50.43

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 60.74 95% UTL with 90% Coverage 64.55

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Test Statistic 0.961

Coefficient of Variation 0.364

Skewness 1.713

Mean 34.91 Mean 3.5

SD 12.7 SD 0.328

Median 34.58 Median 3.543

Third Quartile 38.48 Third Quartile 3.649

Second Largest 46.9 Second Largest 3.848

First Quartile 26.35 First Quartile 3.271

Minimum 17.65 Minimum 2.871

Maximum 72.4 Maximum 4.282

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

BARIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Coffins Ice Pond.wst
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95% WH Approx. Gamma UTL with 90% Coverage 62.46

95% HW Approx. Gamma UTL with 90% Coverage 62.88

95% WH Approx. Gamma UPL 58.67 Upper Threshold Limit Based upon IQR 56.66

95% HW Approx. Gamma UPL 58.91

99% Percentile 70.27 95% UPL 72.4

95% Chebyshev UPL 91.98

90% Percentile 51.55 95% Percentile Bootstrap UTL with 90% Coverage 72.4

95% Percentile 57.64 95% BCA Bootstrap UTL with 90% Coverage 59.65
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Assuming Gamma Distribution 95% UTL with 90% Coverage 27.6

5% K-S Critical Value 0.214 99% Percentile 27.48

Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 26.75

K-S Test Statistic 0.208 95% Percentile 27

A-D Test Statistic 0.942 Nonparametric Statistics

MLE of Standard Deviation 3.057

nu star 1984

Theta Star 0.388

MLE of Mean 24.08

Gamma Distribution Test Data Distribution Test

k star 62.02 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 28.45 95% Percentile (z) 29.28

99% Percentile (z) 30.26 99% Percentile (z) 31.83

95% UPL (t) 28.88 95% UPL (t) 29.86

90% Percentile (z) 27.48 90% Percentile (z) 28

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 29.48 95% UTL with 90% Coverage 30.71

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.844 Shapiro Wilk Test Statistic 0.779

Coefficient of Variation 0.11

Skewness -1.607

Mean 24.08 Mean 3.175

SD 2.66 SD 0.123

Median 23.78 Median 3.169

Third Quartile 25.61 Third Quartile 3.243

Second Largest 26.8 Second Largest 3.288

First Quartile 23.28 First Quartile 3.147

Minimum 16.2 Minimum 2.785

Maximum 27.6 Maximum 3.318

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

BARIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Mere Brook.wst
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95% WH Approx. Gamma UTL with 90% Coverage 30.22

95% HW Approx. Gamma UTL with 90% Coverage 30.33

95% WH Approx. Gamma UPL 29.47 Upper Threshold Limit Based upon IQR 29.12

95% HW Approx. Gamma UPL 29.56

99% Percentile 31.75 95% UPL 27.6

95% Chebyshev UPL 36.02

90% Percentile 28.07 95% Percentile Bootstrap UTL with 90% Coverage 27.6

95% Percentile 29.31 95% BCA Bootstrap UTL with 90% Coverage 27.6
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Assuming Gamma Distribution 95% UTL with 90% Coverage 11700

5% K-S Critical Value 0.214 99% Percentile 11640

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 11200

K-S Test Statistic 0.174 95% Percentile 11400

A-D Test Statistic 0.431 Nonparametric Statistics

MLE of Standard Deviation 957.6

nu star 3679

Theta Star 89.3

MLE of Mean 10268

Gamma Distribution Test Data Distribution Test

k star 115 Data appear Normal at 5% Significance Level

95% Percentile (z) 11724 95% Percentile (z) 11811

99% Percentile (z) 12328 99% Percentile (z) 12534

95% UPL (t) 11868 95% UPL (t) 11979

90% Percentile (z) 11403 90% Percentile (z) 11442

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 12068 95% UTL with 90% Coverage 12217

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.941

Coefficient of Variation 0.0862

Skewness -0.171

Mean 10268 Mean 9.233

SD 885.3 SD 0.0872

Median 10275 Median 9.237

Third Quartile 11000 Third Quartile 9.306

Second Largest 11300 Second Largest 9.333

First Quartile 9623 First Quartile 9.172

Minimum 8790 Minimum 9.081

Maximum 11700 Maximum 9.367

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

CALCIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Coffins Ice Pond.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 12163

95% HW Approx. Gamma UTL with 90% Coverage 12176

95% WH Approx. Gamma UPL 11938 Upper Threshold Limit Based upon IQR 13066

95% HW Approx. Gamma UPL 11948

99% Percentile 12626 95% UPL 11700

95% Chebyshev UPL 14246

90% Percentile 11513 95% Percentile Bootstrap UTL with 90% Coverage 11700

95% Percentile 11892 95% BCA Bootstrap UTL with 90% Coverage 11700
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 9670

5% K-S Critical Value 0.214 99% Percentile 9655

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 9540

K-S Test Statistic 0.133 95% Percentile 9595

A-D Test Statistic 0.247 Nonparametric Statistics

MLE of Standard Deviation 447.5

nu star 12997

Theta Star 22.2

MLE of Mean 9018

Gamma Distribution Test Data Distribution Test

k star 406.2 Data appear Normal at 5% Significance Level

95% Percentile (z) 9702 95% Percentile (z) 9722

99% Percentile (z) 9985 99% Percentile (z) 10033

95% UPL (t) 9769 95% UPL (t) 9795

90% Percentile (z) 9551 90% Percentile (z) 9559

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 9863 95% UTL with 90% Coverage 9898

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.968 Shapiro Wilk Test Statistic 0.967

Coefficient of Variation 0.0461

Skewness -0.125

Mean 9018 Mean 9.106

SD 415.6 SD 0.0463

Median 8995 Median 9.104

Third Quartile 9315 Third Quartile 9.139

Second Largest 9570 Second Largest 9.166

First Quartile 8750 First Quartile 9.077

Minimum 8260 Minimum 9.019

Maximum 9670 Maximum 9.177

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

CALCIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Mere Brook.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 9885

95% HW Approx. Gamma UTL with 90% Coverage 9888

95% WH Approx. Gamma UPL 9786 Upper Threshold Limit Based upon IQR 10163

95% HW Approx. Gamma UPL 9788

99% Percentile 10092 95% UPL 9670

95% Chebyshev UPL 10885

90% Percentile 9596 95% Percentile Bootstrap UTL with 90% Coverage 9670

95% Percentile 9767 95% BCA Bootstrap UTL with 90% Coverage 9670
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 7.8

5% K-S Critical Value 0.217 99% Percentile 6.975

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.744 90% Percentile 2.3

K-S Test Statistic 0.259 95% Percentile 3.675

A-D Test Statistic 1.433 Nonparametric Statistics

MLE of Standard Deviation 1.198

nu star 82.56

Theta Star 0.746

MLE of Mean 1.924

Gamma Distribution Test Data Distribution Test

k star 2.58 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 4.599 95% Percentile (z) 3.836

99% Percentile (z) 5.708 99% Percentile (z) 5.475

95% UPL (t) 4.863 95% UPL (t) 4.175

90% Percentile (z) 4.008 90% Percentile (z) 3.173

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 5.231 95% UTL with 90% Coverage 4.698

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.528 Shapiro Wilk Test Statistic 0.844

Coefficient of Variation 0.846

Skewness 3.517

Mean 1.924 Mean 0.486

SD 1.627 SD 0.522

Median 1.6 Median 0.47

Third Quartile 1.75 Third Quartile 0.558

Second Largest 2.3 Second Largest 0.833

First Quartile 1.275 First Quartile 0.242

Minimum 0.7 Minimum -0.357

Maximum 7.8 Maximum 2.054

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

CHROMIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 11

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Fall Data.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 4.754

95% HW Approx. Gamma UTL with 90% Coverage 4.722

95% WH Approx. Gamma UPL 4.309 Upper Threshold Limit Based upon IQR 2.463

95% HW Approx. Gamma UPL 4.262

99% Percentile 5.729 95% UPL 7.8

95% Chebyshev UPL 9.232

90% Percentile 3.529 95% Percentile Bootstrap UTL with 90% Coverage 7.8

95% Percentile 4.219 95% BCA Bootstrap UTL with 90% Coverage 5.05
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A B C D E F G H I J K L

MLE of Standard Deviation 0.442

nu star 33.69

Theta Star 0.305

MLE of Mean 0.641

Gamma Distribution Test Data Distribution Test

k star 2.106 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 1.414 95% Percentile (z) 1.352

99% Percentile (z) 1.734 99% Percentile (z) 1.969

95% UPL (t) 1.585 95% UPL (t) 1.653

90% Percentile (z) 1.243 90% Percentile (z) 1.106

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 1.854 95% UTL with 90% Coverage 2.268

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.643 Shapiro Wilk Test Statistic 0.713

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.733

Skewness 2.098

Mean 0.641 Mean -0.607

SD 0.47 SD 0.552

Median 0.42 Median -0.869

Third Quartile 0.593 Third Quartile -0.576

Second Largest 0.96 Second Largest -0.0408

First Quartile 0.395 First Quartile -0.929

Minimum 0.38 Minimum -0.968

Maximum 1.7 Maximum 0.531

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Cobalt_M_CoffinsFall

General Statistics

Total Number of Observations 8 Number of Distinct Observations 6

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Misc Groups.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 2.052

95% HW Approx. Gamma UTL with 90% Coverage 2.094

95% WH Approx. Gamma UPL 1.614 Upper Threshold Limit Based upon IQR 0.889

95% HW Approx. Gamma UPL 1.622

99% Percentile 2.081 95% UPL 1.7

95% Chebyshev UPL 2.813

90% Percentile 1.232 95% Percentile Bootstrap UTL with 90% Coverage 1.7

95% Percentile 1.497 95% BCA Bootstrap UTL with 90% Coverage 1.7

Assuming Gamma Distribution 95% UTL with 90% Coverage 1.7

5% K-S Critical Value 0.296 99% Percentile 1.648

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.721 90% Percentile 1.182

K-S Test Statistic 0.383 95% Percentile 1.441

A-D Test Statistic 1.251 Nonparametric Statistics
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A B C D E F G H I J K L

MLE of Standard Deviation 0.0334

nu star 289.3

Theta Star 0.00785

MLE of Mean 0.142

Gamma Distribution Test Data Distribution Test

k star 18.08 Data appear Normal at 5% Significance Level

95% Percentile (z) 0.189 95% Percentile (z) 0.194

99% Percentile (z) 0.208 99% Percentile (z) 0.222

95% UPL (t) 0.199 95% UPL (t) 0.208

90% Percentile (z) 0.178 90% Percentile (z) 0.18

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 0.216 95% UTL with 90% Coverage 0.233

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.93 Shapiro Wilk Test Statistic 0.933

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.201

Skewness 0.447

Mean 0.142 Mean -1.97

SD 0.0285 SD 0.199

Median 0.14 Median -1.966

Third Quartile 0.161 Third Quartile -1.825

Second Largest 0.165 Second Largest -1.802

First Quartile 0.118 First Quartile -2.142

Minimum 0.11 Minimum -2.207

Maximum 0.19 Maximum -1.661

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Cobalt_M_MereFall

General Statistics

Total Number of Observations 8 Number of Distinct Observations 6

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Misc Groups.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 0.226

95% HW Approx. Gamma UTL with 90% Coverage 0.228

95% WH Approx. Gamma UPL 0.204 Upper Threshold Limit Based upon IQR 0.227

95% HW Approx. Gamma UPL 0.205

99% Percentile 0.231 95% UPL 0.19

95% Chebyshev UPL 0.274

90% Percentile 0.186 95% Percentile Bootstrap UTL with 90% Coverage 0.19

95% Percentile 0.201 95% BCA Bootstrap UTL with 90% Coverage 0.19

Assuming Gamma Distribution 95% UTL with 90% Coverage 0.19

5% K-S Critical Value 0.294 99% Percentile 0.188

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.716 90% Percentile 0.173

K-S Test Statistic 0.166 95% Percentile 0.181

A-D Test Statistic 0.301 Nonparametric Statistics



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 3060

5% K-S Critical Value 0.216 99% Percentile 2733

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.743 90% Percentile 823.5

K-S Test Statistic 0.301 95% Percentile 1425

A-D Test Statistic 2.534 Nonparametric Statistics

MLE of Standard Deviation 434.2

nu star 91.83

Theta Star 256.3

MLE of Mean 735.5

Gamma Distribution Test Data Distribution Test

k star 2.87 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 1774 95% Percentile (z) 1351

99% Percentile (z) 2204 99% Percentile (z) 1850

95% UPL (t) 1876 95% UPL (t) 1456

90% Percentile (z) 1544 90% Percentile (z) 1143

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2019 95% UTL with 90% Coverage 1616

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.431 Shapiro Wilk Test Statistic 0.641

Coefficient of Variation 0.858

Skewness 3.768

Mean 735.5 Mean 6.45

SD 631.2 SD 0.461

Median 553.5 Median 6.316

Third Quartile 660.5 Third Quartile 6.493

Second Largest 880 Second Largest 6.78

First Quartile 478.8 First Quartile 6.171

Minimum 457 Minimum 6.125

Maximum 3060 Maximum 8.026

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

IRON_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Fall Data.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 1744

95% HW Approx. Gamma UTL with 90% Coverage 1711

95% WH Approx. Gamma UPL 1587 Upper Threshold Limit Based upon IQR 933.1

95% HW Approx. Gamma UPL 1553

99% Percentile 2098 95% UPL 3060

95% Chebyshev UPL 3571

90% Percentile 1318 95% Percentile Bootstrap UTL with 90% Coverage 3060

95% Percentile 1563 95% BCA Bootstrap UTL with 90% Coverage 1970
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 362

5% K-S Critical Value 0.215 99% Percentile 357.8

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 282

K-S Test Statistic 0.28 95% Percentile 341

A-D Test Statistic 1.331 Nonparametric Statistics

MLE of Standard Deviation 53.66

nu star 546.8

Theta Star 12.98

MLE of Mean 221.8

Gamma Distribution Test Data Distribution Test

k star 17.09 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 310.7 95% Percentile (z) 310.8

99% Percentile (z) 347.5 99% Percentile (z) 361

95% UPL (t) 319.4 95% UPL (t) 322.1

90% Percentile (z) 291.1 90% Percentile (z) 287

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 331.7 95% UTL with 90% Coverage 338.5

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.775 Shapiro Wilk Test Statistic 0.851

Coefficient of Variation 0.244

Skewness 1.677

Mean 221.8 Mean 5.378

SD 54.03 SD 0.22

Median 212 Median 5.357

Third Quartile 223.3 Third Quartile 5.408

Second Largest 334 Second Largest 5.811

First Quartile 200.8 First Quartile 5.302

Minimum 141 Minimum 4.949

Maximum 362 Maximum 5.892

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

IRON_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Spring.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 335

95% HW Approx. Gamma UTL with 90% Coverage 335.7

95% WH Approx. Gamma UPL 320.3 Upper Threshold Limit Based upon IQR 257

95% HW Approx. Gamma UPL 320.7

99% Percentile 365.3 95% UPL 362

95% Chebyshev UPL 464.6

90% Percentile 292.8 95% Percentile Bootstrap UTL with 90% Coverage 362

95% Percentile 316.8 95% BCA Bootstrap UTL with 90% Coverage 348
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A B C D E F G H I J K L

90% Percentile (z) 3.689 90% Percentile (z) 1.97

95% Percentile (z) 5.756 95% Percentile (z) 2.762

95% Bootstrap (%) UTL with 90% Coverage 5.5

95% UPL (t) 6.194 95% UPL (t) 2.967

95% UTL with 90% Coverage 6.346 95% UTL with 90% Coverage 3.041

95% BCA UTL with 90% Coverage 5.25

Mean -3.603 Mean in Original Scale 1.146

SD 5.69 SD in Original Scale 2.15

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 4.675 95% Percentile (z) 2.758

99% Percentile (z) 6.146 99% Percentile (z) 5.322

95% UPL (t) 4.841 95% UPL (t) 2.971

90% Percentile (z) 3.891 90% Percentile (z) 1.943

SD 2.158 SD (Log Scale) 0.964

95% UTL 90% Coverage 4.899 95% UTL 90% Coverage 3.048

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.126 Mean (Log Scale) -0.572

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.525 Shapiro Wilk Test Statistic 0.84

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.13%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 7

Maximum Non-Detect 0.98 Maximum Non-Detect -0.0202

SD of Detected 2.54 SD of Detected 1.074

Minimum Non-Detect 0.38 Minimum Non-Detect -0.968

Maximum Detected 11.4 Maximum Detected 2.434

Mean of Detected 1.479 Mean of Detected -0.337

Raw Statistics Log-transformed Statistics

Minimum Detected 0.205 Minimum Detected -1.585

Number of Distinct Detected Data 20 Number of Non-Detect Data 10

Tolerance Factor 1.748 Percent Non-Detects 31.25%

LEAD_M

General Statistics

Number of Valid Data 32 Number of Detected Data 22

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File All Groups.wst



56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

A B C D E F G H I J K L

99% Percentile 7.068

Note: DL/2 is not a recommended method.

90% Percentile 2.98 95% HW Approx. Gamma UTL with 90% Coverage 3.887

95% Percentile 4.17

95% Percentile of Chisquare (2k) 4.099 95% Hawkins Wixley (HW) Approx. Gamma UPL 3.799

95% WH Approx. Gamma UTL with 90% Coverage 3.728

Theta star 2.035 Gamma ROS Limits with Extrapolated Data

Nu star 35.4 95% Wilson Hilferty (WH) Approx. Gamma UPL 3.653

SD 2.159 99% Percentile (z) 6.068

k star 0.553

Mean 1.125 90% Percentile (z) 3.851

Median 0.412 95% Percentile (z) 4.622

Assuming Gamma Distribution 95% KM Chebyshev UPL 10.52

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 4.785

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.384

95% KM UTL with 90% Coverage 4.842

K-S Test Statistic 0.318 Mean 1.132

5% K-S Critical Value 0.192 SD 2.122

A-D Test Statistic 2.302 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

nu star 32.23

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.732 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.019

99% Percentile (z) 9.634 99% Percentile (z) 5.205
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 3080

5% K-S Critical Value 0.214 99% Percentile 2995

Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 2485

K-S Test Statistic 0.192 95% Percentile 2653

A-D Test Statistic 0.765 Nonparametric Statistics

MLE of Standard Deviation 295.1

nu star 1862

Theta Star 38.68

MLE of Mean 2251

Gamma Distribution Test Data Distribution Test

k star 58.19 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 2726 95% Percentile (z) 2721

99% Percentile (z) 2923 99% Percentile (z) 2951

95% UPL (t) 2773 95% UPL (t) 2774

90% Percentile (z) 2621 90% Percentile (z) 2605

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2838 95% UTL with 90% Coverage 2850

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.824 Shapiro Wilk Test Statistic 0.861

Coefficient of Variation 0.128

Skewness 1.651

Mean 2251 Mean 7.712

SD 288.8 SD 0.119

Median 2145 Median 7.671

Third Quartile 2406 Third Quartile 7.786

Second Largest 2510 Second Largest 7.828

First Quartile 2020 First Quartile 7.611

Minimum 1980 Minimum 7.591

Maximum 3080 Maximum 8.033

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

MAGNESIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Fall Data.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 2845

95% HW Approx. Gamma UTL with 90% Coverage 2846

95% WH Approx. Gamma UPL 2773 Upper Threshold Limit Based upon IQR 2986

95% HW Approx. Gamma UPL 2773

99% Percentile 2994 95% UPL 3080

95% Chebyshev UPL 3548

90% Percentile 2636 95% Percentile Bootstrap UTL with 90% Coverage 3080

95% Percentile 2757 95% BCA Bootstrap UTL with 90% Coverage 2795
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 2670

5% K-S Critical Value 0.214 99% Percentile 2547

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 1835

K-S Test Statistic 0.309 95% Percentile 2055

A-D Test Statistic 2.061 Nonparametric Statistics

MLE of Standard Deviation 246.7

nu star 1676

Theta Star 34.09

MLE of Mean 1785

Gamma Distribution Test Data Distribution Test

k star 52.37 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 2202 95% Percentile (z) 2169

99% Percentile (z) 2375 99% Percentile (z) 2359

95% UPL (t) 2243 95% UPL (t) 2213

90% Percentile (z) 2110 90% Percentile (z) 2074

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2301 95% UTL with 90% Coverage 2275

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.611 Shapiro Wilk Test Statistic 0.687

Coefficient of Variation 0.142

Skewness 3.029

Mean 1785 Mean 7.48

SD 253.6 SD 0.123

Median 1748 Median 7.466

Third Quartile 1795 Third Quartile 7.493

Second Largest 1850 Second Largest 7.523

First Quartile 1700 First Quartile 7.438

Minimum 1450 Minimum 7.279

Maximum 2670 Maximum 7.89

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

MAGNESIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Spring.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 2283

95% HW Approx. Gamma UTL with 90% Coverage 2281

95% WH Approx. Gamma UPL 2222 Upper Threshold Limit Based upon IQR 1938

95% HW Approx. Gamma UPL 2220

99% Percentile 2409 95% UPL 2670

95% Chebyshev UPL 2925

90% Percentile 2108 95% Percentile Bootstrap UTL with 90% Coverage 2670

95% Percentile 2210 95% BCA Bootstrap UTL with 90% Coverage 2260
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 209

5% K-S Critical Value 0.215 99% Percentile 201.2

Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.739 90% Percentile 156.5

K-S Test Statistic 0.2 95% Percentile 170

A-D Test Statistic 0.835 Nonparametric Statistics

MLE of Standard Deviation 38.51

nu star 300

Theta Star 12.58

MLE of Mean 117.9

Gamma Distribution Test Data Distribution Test

k star 9.373 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 180.2 95% Percentile (z) 185

99% Percentile (z) 206 99% Percentile (z) 227

95% UPL (t) 186.3 95% UPL (t) 194.2

90% Percentile (z) 166.4 90% Percentile (z) 165.8

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 194.9 95% UTL with 90% Coverage 207.9

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.853 Shapiro Wilk Test Statistic 0.88

Coefficient of Variation 0.321

Skewness 0.991

Mean 117.9 Mean 4.726

SD 37.86 SD 0.301

Median 109 Median 4.691

Third Quartile 150.3 Third Quartile 5.012

Second Largest 157 Second Largest 5.056

First Quartile 85.33 First Quartile 4.446

Minimum 82 Minimum 4.407

Maximum 209 Maximum 5.342

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

MANGANESE_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Fall Data.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 202.1

95% HW Approx. Gamma UTL with 90% Coverage 203.4

95% WH Approx. Gamma UPL 190.7 Upper Threshold Limit Based upon IQR 247.6

95% HW Approx. Gamma UPL 191.4

99% Percentile 225.4 95% UPL 209

95% Chebyshev UPL 288

90% Percentile 169.1 95% Percentile Bootstrap UTL with 90% Coverage 209

95% Percentile 187.5 95% BCA Bootstrap UTL with 90% Coverage 209
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 105

5% K-S Critical Value 0.215 99% Percentile 103.7

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.74 90% Percentile 95.65

K-S Test Statistic 0.306 95% Percentile 98.25

A-D Test Statistic 1.468 Nonparametric Statistics

MLE of Standard Deviation 25.11

nu star 203.6

Theta Star 9.953

MLE of Mean 63.33

Gamma Distribution Test Data Distribution Test

k star 6.362 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 103.3 95% Percentile (z) 108.7

99% Percentile (z) 119.8 99% Percentile (z) 139.7

95% UPL (t) 107.2 95% UPL (t) 115.4

90% Percentile (z) 94.46 90% Percentile (z) 95.09

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 112.7 95% UTL with 90% Coverage 125.4

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.795 Shapiro Wilk Test Statistic 0.804

Coefficient of Variation 0.384

Skewness 0.609

Mean 63.33 Mean 4.083

SD 24.3 SD 0.368

Median 47.15 Median 3.853

Third Quartile 85.63 Third Quartile 4.448

Second Largest 96 Second Largest 4.564

First Quartile 42.95 First Quartile 3.76

Minimum 40.7 Minimum 3.706

Maximum 105 Maximum 4.654

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

MANGANESE_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Spring.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 119.8

95% HW Approx. Gamma UTL with 90% Coverage 121

95% WH Approx. Gamma UPL 111.9 Upper Threshold Limit Based upon IQR 149.6

95% HW Approx. Gamma UPL 112.6

99% Percentile 135.8 95% UPL 105

95% Chebyshev UPL 172.5

90% Percentile 96.87 95% Percentile Bootstrap UTL with 90% Coverage 105

95% Percentile 109.5 95% BCA Bootstrap UTL with 90% Coverage 105
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 6.1

5% K-S Critical Value 0.216 99% Percentile 5.725

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.741 90% Percentile 3.3

K-S Test Statistic 0.208 95% Percentile 4.225

A-D Test Statistic 0.533 Nonparametric Statistics

MLE of Standard Deviation 1.071

nu star 169.9

Theta Star 0.465

MLE of Mean 2.469

Gamma Distribution Test Data Distribution Test

k star 5.309 Data appear Gamma Distributed at 5% Significance Level

95% Percentile (z) 4.362 95% Percentile (z) 4.366

99% Percentile (z) 5.146 99% Percentile (z) 5.713

95% UPL (t) 4.548 95% UPL (t) 4.654

90% Percentile (z) 3.944 90% Percentile (z) 3.783

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 4.809 95% UTL with 90% Coverage 5.089

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.786 Shapiro Wilk Test Statistic 0.949

Coefficient of Variation 0.466

Skewness 2.217

Mean 2.469 Mean 0.825

SD 1.151 SD 0.395

Median 2.4 Median 0.875

Third Quartile 2.6 Third Quartile 0.956

Second Largest 3.6 Second Largest 1.281

First Quartile 1.788 First Quartile 0.581

Minimum 1.1 Minimum 0.0953

Maximum 6.1 Maximum 1.808

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

NICKEL_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 12

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Coffins Ice Pond.wst
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95% WH Approx. Gamma UTL with 90% Coverage 4.897

95% HW Approx. Gamma UTL with 90% Coverage 4.932

95% WH Approx. Gamma UPL 4.549 Upper Threshold Limit Based upon IQR 3.819

95% HW Approx. Gamma UPL 4.566

99% Percentile 5.615 95% UPL 6.1

95% Chebyshev UPL 7.64

90% Percentile 3.903 95% Percentile Bootstrap UTL with 90% Coverage 6.1

95% Percentile 4.454 95% BCA Bootstrap UTL with 90% Coverage 6.1
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A B C D E F G H I J K L

90% Percentile (z) 1.927 90% Percentile (z) 1.942

95% Percentile (z) 1.991 95% Percentile (z) 2.156

95% Bootstrap (%) UTL with 90% Coverage 2.1

95% UPL (t) 2.02 95% UPL (t) 2.259

95% UTL with 90% Coverage 2.059 95% UTL with 90% Coverage 2.41

95% BCA UTL with 90% Coverage 1.95

Mean 1.701 Mean in Original Scale 1.396

SD 0.176 SD in Original Scale 0.387

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 2.215 95% Percentile (z) 2.926

99% Percentile (z) 2.639 99% Percentile (z) 4.561

95% UPL (t) 2.316 95% UPL (t) 3.252

90% Percentile (z) 1.989 90% Percentile (z) 2.31

SD 0.623 SD (Log Scale) 0.651

95% UTL 90% Coverage 2.457 95% UTL 90% Coverage 3.768

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.191 Mean (Log Scale) 0.0026

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Test Statistic 0.771

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 43.75%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 9

Maximum Non-Detect 1.2 Maximum Non-Detect 0.182

SD of Detected 0.308 SD of Detected 0.224

Minimum Non-Detect 0.6 Minimum Non-Detect -0.511

Maximum Detected 2.1 Maximum Detected 0.742

Mean of Detected 1.62 Mean of Detected 0.462

Raw Statistics Log-transformed Statistics

Minimum Detected 0.9 Minimum Detected -0.105

Number of Distinct Detected Data 6 Number of Non-Detect Data 6

Tolerance Factor 2.033 Percent Non-Detects 37.50%

NICKEL_M

General Statistics

Number of Valid Data 16 Number of Detected Data 10

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File Mere Brook.wst
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A B C D E F G H I J K L

99% Percentile 3.641

Note: DL/2 is not a recommended method.

90% Percentile 2.258 95% HW Approx. Gamma UTL with 90% Coverage 3.258

95% Percentile 2.693

95% Percentile of Chisquare (2k) 11.63 95% Hawkins Wixley (HW) Approx. Gamma UPL 2.93

95% WH Approx. Gamma UTL with 90% Coverage 3.088

Theta star 0.463 Gamma ROS Limits with Extrapolated Data

Nu star 85.77 95% Wilson Hilferty (WH) Approx. Gamma UPL 2.803

SD 0.585 99% Percentile (z) 2.323

k star 2.68

Mean 1.242 90% Percentile (z) 1.886

Median 1.5 95% Percentile (z) 2.038

Assuming Gamma Distribution 95% KM Chebyshev UPL 3.23

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2.106

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.11

95% KM UTL with 90% Coverage 2.2

K-S Test Statistic 0.302 Mean 1.35

5% K-S Critical Value 0.266 SD 0.418

A-D Test Statistic 0.975 Nonparametric Statistics

5% A-D Critical Value 0.725 Kaplan-Meier (KM) Method

nu star 352.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 17.6 Data appear Normal at 5% Significance Level

Theta Star 0.092

99% Percentile (z) 2.111 99% Percentile (z) 2.622
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 3150

5% K-S Critical Value 0.214 99% Percentile 3108

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 2860

K-S Test Statistic 0.112 95% Percentile 2940

A-D Test Statistic 0.176 Nonparametric Statistics

MLE of Standard Deviation 322.2

nu star 1927

Theta Star 41.53

MLE of Mean 2500

Gamma Distribution Test Data Distribution Test

k star 60.2 Data appear Normal at 5% Significance Level

95% Percentile (z) 2998 95% Percentile (z) 3025

99% Percentile (z) 3204 99% Percentile (z) 3282

95% UPL (t) 3047 95% UPL (t) 3084

90% Percentile (z) 2888 90% Percentile (z) 2896

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 3115 95% UTL with 90% Coverage 3169

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.973 Shapiro Wilk Test Statistic 0.981

Coefficient of Variation 0.121

Skewness 0.423

Mean 2500 Mean 7.817

SD 302.4 SD 0.12

Median 2495 Median 7.822

Third Quartile 2685 Third Quartile 7.895

Second Largest 2870 Second Largest 7.962

First Quartile 2308 First Quartile 7.744

Minimum 2025 Minimum 7.613

Maximum 3150 Maximum 8.055

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

POTASSIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Coffins Ice Pond.wst
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95% WH Approx. Gamma UTL with 90% Coverage 3148

95% HW Approx. Gamma UTL with 90% Coverage 3153

95% WH Approx. Gamma UPL 3070 Upper Threshold Limit Based upon IQR 3251

95% HW Approx. Gamma UPL 3073

99% Percentile 3310 95% UPL 3150

95% Chebyshev UPL 3859

90% Percentile 2921 95% Percentile Bootstrap UTL with 90% Coverage 3150

95% Percentile 3053 95% BCA Bootstrap UTL with 90% Coverage 3150
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 2490

5% K-S Critical Value 0.214 99% Percentile 2462

Data not Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 2295

K-S Test Statistic 0.239 95% Percentile 2348

A-D Test Statistic 1.217 Nonparametric Statistics

MLE of Standard Deviation 271.7

nu star 1973

Theta Star 34.6

MLE of Mean 2134

Gamma Distribution Test Data Distribution Test

k star 61.67 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 2518 95% Percentile (z) 2599

99% Percentile (z) 2677 99% Percentile (z) 2828

95% UPL (t) 2556 95% UPL (t) 2652

90% Percentile (z) 2433 90% Percentile (z) 2485

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2609 95% UTL with 90% Coverage 2727

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.809 Shapiro Wilk Test Statistic 0.736

Coefficient of Variation 0.109

Skewness -1.921

Mean 2134 Mean 7.659

SD 233.6 SD 0.124

Median 2145 Median 7.671

Third Quartile 2280 Third Quartile 7.732

Second Largest 2300 Second Largest 7.741

First Quartile 2070 First Quartile 7.635

Minimum 1410 Minimum 7.251

Maximum 2490 Maximum 7.82

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

POTASSIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Mere Brook.wst
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95% WH Approx. Gamma UTL with 90% Coverage 2680

95% HW Approx. Gamma UTL with 90% Coverage 2691

95% WH Approx. Gamma UPL 2614 Upper Threshold Limit Based upon IQR 2595

95% HW Approx. Gamma UPL 2622

99% Percentile 2816 95% UPL 2490

95% Chebyshev UPL 3183

90% Percentile 2489 95% Percentile Bootstrap UTL with 90% Coverage 2490

95% Percentile 2599 95% BCA Bootstrap UTL with 90% Coverage 2395
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 41500

5% K-S Critical Value 0.214 99% Percentile 41305

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 39450

K-S Test Statistic 0.1 95% Percentile 40525

A-D Test Statistic 0.194 Nonparametric Statistics

MLE of Standard Deviation 5590

nu star 1120

Theta Star 944.7

MLE of Mean 33078

Gamma Distribution Test Data Distribution Test

k star 35.02 Data appear Normal at 5% Significance Level

95% Percentile (z) 41526 95% Percentile (z) 42477

99% Percentile (z) 45025 99% Percentile (z) 47342

95% UPL (t) 42358 95% UPL (t) 43587

90% Percentile (z) 39660 90% Percentile (z) 40091

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 43519 95% UTL with 90% Coverage 45183

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.976 Shapiro Wilk Test Statistic 0.969

Coefficient of Variation 0.155

Skewness -0.088

Mean 33078 Mean 10.39

SD 5136 SD 0.159

Median 33650 Median 10.42

Third Quartile 36563 Third Quartile 10.51

Second Largest 40200 Second Largest 10.6

First Quartile 29625 First Quartile 10.3

Minimum 24200 Minimum 10.09

Maximum 41500 Maximum 10.63

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

SODIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Coffins Ice Pond.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 44524

95% HW Approx. Gamma UTL with 90% Coverage 44677

95% WH Approx. Gamma UPL 43105 Upper Threshold Limit Based upon IQR 46969

95% HW Approx. Gamma UPL 43217

99% Percentile 47452 95% UPL 41500

95% Chebyshev UPL 56153

90% Percentile 40414 95% Percentile Bootstrap UTL with 90% Coverage 41500

95% Percentile 42778 95% BCA Bootstrap UTL with 90% Coverage 41500
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A B C D E F G H I J K L

Assuming Gamma Distribution 95% UTL with 90% Coverage 28200

5% K-S Critical Value 0.214 99% Percentile 28095

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 27500

K-S Test Statistic 0.0808 95% Percentile 27675

A-D Test Statistic 0.138 Nonparametric Statistics

MLE of Standard Deviation 1221

nu star 14750

Theta Star 56.86

MLE of Mean 26209

Gamma Distribution Test Data Distribution Test

k star 460.9 Data appear Normal at 5% Significance Level

95% Percentile (z) 28073 95% Percentile (z) 28126

99% Percentile (z) 28846 99% Percentile (z) 28971

95% UPL (t) 28257 95% UPL (t) 28325

90% Percentile (z) 27662 90% Percentile (z) 27685

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 28513 95% UTL with 90% Coverage 28604

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.988 Shapiro Wilk Test Statistic 0.986

Coefficient of Variation 0.0432

Skewness -0.165

Mean 26209 Mean 10.17

SD 1133 SD 0.0434

Median 26200 Median 10.17

Third Quartile 27025 Third Quartile 10.2

Second Largest 27500 Second Largest 10.22

First Quartile 25500 First Quartile 10.15

Minimum 24000 Minimum 10.09

Maximum 28200 Maximum 10.25

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

SODIUM_M

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File Mere Brook.wst
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A B C D E F G H I J K L

95% WH Approx. Gamma UTL with 90% Coverage 28572

95% HW Approx. Gamma UTL with 90% Coverage 28580

95% WH Approx. Gamma UPL 28301 Upper Threshold Limit Based upon IQR 29313

95% HW Approx. Gamma UPL 28307

99% Percentile 29133 95% UPL 28200

95% Chebyshev UPL 31301

90% Percentile 27786 95% Percentile Bootstrap UTL with 90% Coverage 28200

95% Percentile 28249 95% BCA Bootstrap UTL with 90% Coverage 27850
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A B C D E F G H I J K L

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.211 Data do not follow a Discernable Distribution (0.05)

95% Percentile (z) 25.2 95% Percentile (z) 26.29

99% Percentile (z) 32.65 99% Percentile (z) 47.46

95% UPL (t) 26.34 95% UPL (t) 28.78

90% Percentile (z) 21.24 90% Percentile (z) 19.19

95% BCA UTL with 90% Coverage 34.59

95% Bootstrap (%) UTL with 90% Coverage 34.81

SD 10.92 SD in Original Scale 8.914

95% UTL with 90% Coverage 27.48 95% UTL with 90% Coverage 31.49

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7.238 Mean in Original Scale 9.081

99% Percentile (z) 29.95 99% Percentile (z) 51.96

90% Percentile (z) 20.5 90% Percentile (z) 19.57

95% Percentile (z) 23.78 95% Percentile (z) 27.48

95% UTL 90% Coverage 25.67 95% UTL 90% Coverage 33.38

95% UPL (t) 24.73 95% UPL (t) 30.29

Mean 8.909 Mean (Log Scale) 1.776

SD 9.044 SD (Log Scale) 0.935

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.693 Shapiro Wilk Test Statistic 0.882

Maximum Non-Detect 3.55 Maximum Non-Detect 1.267

SD of Detected 9.281 SD of Detected 0.603

Minimum Non-Detect 3.55 Minimum Non-Detect 1.267

Maximum Detected 34.9 Maximum Detected 3.552

Mean of Detected 11.85 Mean of Detected 2.271

Raw Statistics Log-transformed Statistics

Minimum Detected 4.9 Minimum Detected 1.589

Number of Distinct Detected Data 16 Number of Non-Detect Data 7

Tolerance Factor 1.853 Percent Non-Detects 29.17%

ZINC_M

General Statistics

Number of Valid Data 24 Number of Detected Data 17

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File All Groups.wst
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A B C D E F G H I J K L

Note: DL/2 is not a recommended method.

95% Percentile 44.78

99% Percentile 99.89

95% WH Approx. Gamma UTL with 90% Coverage 44.72

90% Percentile 25.25 95% HW Approx. Gamma UTL with 90% Coverage 65.55

Nu star 8.323 95% Wilson Hilferty (WH) Approx. Gamma UPL 40.61

95% Percentile of Chisquare (2k) 1.851 95% Hawkins Wixley (HW) Approx. Gamma UPL 57.8

k star 0.173

Theta star 48.4 Gamma ROS Limits with Extrapolated Data

Median 6.3 95% Percentile (z) 23.32

SD 9.496 99% Percentile (z) 28.92

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 24.18

Mean 8.391 90% Percentile (z) 20.34

95% KM UTL with 90% Coverage 25.03

Assuming Gamma Distribution 95% KM Chebyshev UPL 46.34

5% K-S Critical Value 0.211 SD 8.209

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.727

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

K-S Test Statistic 0.229 Mean 9.82

A-D Test Statistic 1.098 Nonparametric Statistics

Theta Star 5.358

nu star 75.17
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures



c(0, 0.5)

CHRYSENE

●

Box Plot

C
on

ce
nt

ra
tio

n 
(U

G
/K

G
)

0
20

00
40

00
60

00
80

00
10

00
0

Coffins Ice Pond 
Fall

Coffins Ice Pond
Spring

Mere Brook 
Fall

Mere Brook 
 Spring

SD−01
Normal Q−Q Plot

Theoretical Quantiles

S
am

pl
e 

Q
ua

nt
ile

s

0
20

00
40

00
60

00
80

00
10

00
0

−2 −1 0 1 2

Detect
Non−Detect
Coffins Ice Pond Fall
Coffins Ice Pond Spring
Mere Brook Fall
Mere Brook Spring

SD−01

Histogram

Concentration (UG/KG)

F
re

qu
en

cy

0 2000 4000 6000 8000 10000

0
5

10
15

Minimum
25th Percentile

Median
Mean

75th Percentile
Maximum

CP F
980

2000
3000
3500
3400

10000

CP S
1300
2500
2900
2900
3600
3800

MB F
4

49
180
160
210
350

MB S
1.5
20

180
150
240
320

Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures
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Summary Statistics

CP F = Coffins Ice Pond Fall

CP S = Coffins Ice Pond Spring

MB F = Mere Brook Fall

MB S = Mere Brook Spring

Summary statistics presented using two significant figures



























TABLE A.4.5.1

Upper Prediction Limits

Sediment

Naval Air Station, Brunswick, Maine

Page 1 of 2

UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE

PAHs (ug/kg)

2-METHYLNAPHTHALENE 57.1 Normal 57.1 Normal 60 Gamma WH 60 Gamma WH

ACENAPHTHENE 113 Gamma WH 113 Gamma WH 279 Gamma WH 292 Gamma WH

ACENAPHTHYLENE 442 Gamma WH 442 Gamma WH 30.4 Normal 30.4 Normal

ANTHRACENE 358 Gamma WH 358 Gamma WH 186 Lognormal 186 Lognormal

BENZO(A)ANTHRACENE 3660 Gamma WH 3660 Gamma WH 314 Normal 314 Normal

BENZO(A)PYRENE 5400 Gamma WH 5400 Gamma WH 316 Normal 316 Normal

BENZO(B)FLUORANTHENE 7480 Gamma WH 7480 Gamma WH 398 Normal 398 Normal

BENZO(G,H,I)PERYLENE 4480 Gamma WH 4480 Gamma WH 221 Normal 221 Normal

BENZO(K)FLUORANTHENE 5400 Gamma WH 5400 Gamma WH 218 Normal 218 Normal

CHRYSENE 6770 Gamma WH 6770 Gamma WH 365 Normal 365 Normal

DIBENZO(A,H)ANTHRACENE 1190 Normal 1190 Normal 69.5 Normal 69.5 Normal

FLUORANTHENE 10060 Gamma WH 10060 Gamma WH 1380 Gamma WH 1380 Gamma WH

FLUORENE 263 Gamma WH 263 Gamma WH 396 Lognormal 396 Lognormal

INDENO(1,2,3-CD)PYRENE 4360 Normal 4360 Normal 257 Normal 257 Normal

NAPHTHALENE 72.9 Gamma WH 72.9 Gamma WH 174 Gamma WH 174 Gamma WH

PHENANTHRENE 4650 Gamma WH 4650 Gamma WH 1210 Gamma WH 1210 Gamma WH

PYRENE 12030 Gamma WH 12030 Gamma WH 858 Normal 858 Normal

Pesticides/PCBs (ug/kg)

4,4'-DDD 155 Normal 155 Normal 5.4 Normal 5.4 Normal

4,4'-DDE 47.9 Normal 47.9 Normal 2.5 Normal 2.5 Normal

4,4'-DDT 76.3 Gamma WH 76.3 Gamma WH 2.6 Normal 2.6 Normal

ALPHA-CHLORDANE 18.8 Normal 18.8 Normal ND ND ND ND

DELTA-BHC 4.5 Normal 4.5 Normal ND ND ND ND

GAMMA-CHLORDANE NA NA NA NA ND ND 1.4 Normal

Herbicides (ug/kg)

MCPP 41471 Normal ND ND ND ND ND ND

Inorganics (mg/kg)

ALUMINUM 23500 Normal 23500 Normal 5590 Normal 5590 Normal

ANTIMONY 0.94 Normal ND ND NA NA NA NA

ARSENIC 24.1 Normal 24.1 Normal 3.5 Normal 3.5 Normal

BARIUM 288 Normal 288 Normal 26.6 Normal 26.6 Normal

BERYLLIUM 2.2 Normal 2.2 Normal 0.36 Normal 0.36 Normal

CADMIUM 3.6 Normal 3.6 Normal 0.16 Normal 0.16 Normal

CALCIUM 8170 Normal 8170 Normal 1270 Gamma WH 1270 Gamma WH

CHROMIUM 76 Normal 76 Normal 46.7 Nonparametric 46.7 Nonparametric

COBALT 21.8 Normal 21.8 Normal 3.3 Gamma WH 3.3 Gamma WH

COPPER 65.4 Normal 65.4 Normal 5.4 Normal 5.4 Normal

Parameter

UPPER PREDICTION LIMITS

Coffins Ice Pond Fall Coffins Ice Pond Spring Mere Brook Fall Mere Brook Spring



TABLE A.4.5.1

Upper Prediction Limits

Sediment

Naval Air Station, Brunswick, Maine

Page 2 of 2

UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE UPL UPL TYPE

Parameter

UPPER PREDICTION LIMITS

Coffins Ice Pond Fall Coffins Ice Pond Spring Mere Brook Fall Mere Brook Spring

IRON 30200 Normal 30200 Normal 5620 Normal 5620 Normal

LEAD 222 Normal 222 Normal 201 Nonparametric 201 Nonparametric

MAGNESIUM 8440 Normal 8440 Normal 1530 Normal 1530 Normal

MANGANESE 705 Normal 705 Normal 205 Normal 205 Normal

MERCURY 0.24 Normal 0.24 Normal ND ND ND ND

NICKEL 55.1 Normal 55.1 Normal 6.5 Normal 6.5 Normal

POTASSIUM 4150 Normal 4150 Normal 511 Normal 511 Normal

SELENIUM 3.3 Normal 3.3 Normal ND ND 0.86 Gamma WH

SILVER 0.54 Nonparametric 0.54 Nonparametric ND ND NA NA

SODIUM 787 Gamma WH 787 Gamma WH 79.8 Normal 79.8 Normal

THALLIUM 2.3 Gamma WH 2.3 Gamma WH ND ND NA NA

VANADIUM 78.1 Normal 78.1 Normal 11.2 Normal 11.2 Normal

ZINC 404 Normal 404 Normal 35.5 Normal 35.5 Normal

Miscellaneous (mg/kg)

TOTAL ORGANIC CARBON 259000 Gamma WH 259000 Gamma WH 31020 Gamma WH 31020 Gamma WH

UPLs were calculated using Pro UCL version 4.1.00.

Chemicals are listed only if there are enough detected samples in one sediment group to calculate a UPL.

ND = Non-Detect

NA = Not enough detected samples to calculate a meaningful UPL.

UPL = 95% Upper Prediction 

WH = Wilson Hilferty 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

A B C D E F G H I J K L

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File MereBrook.wst

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

Different or Future K Values 1

Number of Bootstrap Operations 2000

2-METHYLNAPHTHALENE

General Statistics

Number of Valid Data 16 Number of Detected Data 7

Number of Distinct Detected Data 6 Number of Non-Detect Data 9

Tolerance Factor 2.033 Percent Non-Detects 56.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 3 Minimum Detected 1.099

Maximum Detected 90 Maximum Detected 4.5

Mean of Detected 29 Mean of Detected 2.541

SD of Detected 37.7 SD of Detected 1.387

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

Warning: There are only 7 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.709 Shapiro Wilk Test Statistic 0.843

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 13.56 Mean (Log Scale) 1.358

SD 27.68 SD (Log Scale) 1.392

95% UTL 90% Coverage 69.83 95% UTL 90% Coverage 65.8

95% UPL (t) 63.58 95% UPL (t) 48.05

90% Percentile (z) 49.03 90% Percentile (z) 23.13

95% Percentile (z) 59.09 95% Percentile (z) 38.34

99% Percentile (z) 77.95 99% Percentile (z) 98.97
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -16.32 Mean in Original Scale 12.89

SD 52.4 SD in Original Scale 28

95% UTL with 90% Coverage 90.22 95% UTL with 90% Coverage 201

95% BCA UTL with 90% Coverage 90

95% Bootstrap (%) UTL with 90% Coverage 90

95% UPL (t) 78.37 95% UPL (t) 114

90% Percentile (z) 50.84 90% Percentile (z) 30.46

95% Percentile (z) 69.88 95% Percentile (z) 75.85

99% Percentile (z) 105.6 99% Percentile (z) 419.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.511 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 56.76

nu star 7.152

A-D Test Statistic 0.761 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

K-S Test Statistic 0.312 Mean 14.38

5% K-S Critical Value 0.323 SD 26.44

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 7.14

95% KM UTL with 90% Coverage 68.13

Assuming Gamma Distribution 95% KM Chebyshev UPL 133.2

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 62.16

Mean 12.69 90% Percentile (z) 48.26

Median 0.000001 95% Percentile (z) 57.87

SD 28.09 99% Percentile (z) 75.89

k star 0.114

Theta star 110.9 Gamma ROS Limits with Extrapolated Data

Nu star 3.66 95% Wilson Hilferty (WH) Approx. Gamma UPL 59.95

95% Percentile of Chisquare (2k) 1.313 95% Hawkins Wixley (HW) Approx. Gamma UPL 69.79

95% WH Approx. Gamma UTL with 90% Coverage 77.41

90% Percentile 35.45 95% HW Approx. Gamma UTL with 90% Coverage 97.28

95% Percentile 72.81

99% Percentile 188.3

Note: DL/2 is not a recommended method.

ACENAPHTHENE

General Statistics

Number of Valid Data 16 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non-Detect Data 6

Tolerance Factor 2.033 Percent Non-Detects 37.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 3 Minimum Detected 1.099

Maximum Detected 520 Maximum Detected 6.254

Mean of Detected 95.9 Mean of Detected 3.197

SD of Detected 165 SD of Detected 1.776
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Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 3 Maximum Non-Detect 1.099

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 10

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 37.50%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.642 Shapiro Wilk Test Statistic 0.917

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 60.34 Mean (Log Scale) 2.023

SD 136.3 SD (Log Scale) 2.085

95% UTL 90% Coverage 337.5 95% UTL 90% Coverage 524.9

95% UPL (t) 306.7 95% UPL (t) 327.6

90% Percentile (z) 235.1 90% Percentile (z) 109.5

95% Percentile (z) 284.6 95% Percentile (z) 233.6

99% Percentile (z) 377.5 99% Percentile (z) 967.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7.559 Mean in Original Scale 60.07

SD 180.9 SD in Original Scale 136.5

95% UTL with 90% Coverage 375.3 95% UTL with 90% Coverage 1233

95% BCA UTL with 90% Coverage 520

95% Bootstrap (%) UTL with 90% Coverage 520

95% UPL (t) 334.4 95% UPL (t) 656.2

90% Percentile (z) 239.4 90% Percentile (z) 151.5

95% Percentile (z) 305.1 95% Percentile (z) 417.4

99% Percentile (z) 428.3 99% Percentile (z) 2794

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.395 Data appear Gamma Distributed at 5% Significance Level

Theta Star 242.6

nu star 7.906

A-D Test Statistic 0.717 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

K-S Test Statistic 0.267 Mean 61.06

5% K-S Critical Value 0.282 SD 131.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 34.7

95% KM UTL with 90% Coverage 328.8

Assuming Gamma Distribution 95% KM Chebyshev UPL 652.7

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 299

Mean 59.94 90% Percentile (z) 229.8

Median 4.5 95% Percentile (z) 277.7

SD 136.5 99% Percentile (z) 367.4

k star 0.131
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Theta star 456.7 Gamma ROS Limits with Extrapolated Data

Nu star 4.199 95% Wilson Hilferty (WH) Approx. Gamma UPL 278.9

95% Percentile of Chisquare (2k) 1.479 95% Hawkins Wixley (HW) Approx. Gamma UPL 330.8

95% WH Approx. Gamma UTL with 90% Coverage 355.2

90% Percentile 173.6 95% HW Approx. Gamma UTL with 90% Coverage 450

95% Percentile 337.7

99% Percentile 828.1

Note: DL/2 is not a recommended method.

ACENAPHTHYLENE

General Statistics

Number of Valid Data 16 Number of Detected Data 12

Number of Distinct Detected Data 11 Number of Non-Detect Data 4

Tolerance Factor 2.033 Percent Non-Detects 25.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3 Minimum Detected 1.099

Maximum Detected 28 Maximum Detected 3.332

Mean of Detected 14.35 Mean of Detected 2.428

SD of Detected 8.961 SD of Detected 0.776

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.923 Shapiro Wilk Test Statistic 0.913

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.02 Mean (Log Scale) 1.821

SD 9.724 SD (Log Scale) 1.273

95% UTL 90% Coverage 30.78 95% UTL 90% Coverage 82.24

95% UPL (t) 28.59 95% UPL (t) 61.67

90% Percentile (z) 23.48 90% Percentile (z) 31.59

95% Percentile (z) 27.01 95% Percentile (z) 50.17

99% Percentile (z) 33.64 99% Percentile (z) 119.5

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 9.528 Mean in Original Scale 11.25

SD 11.54 SD in Original Scale 9.478

95% UTL with 90% Coverage 32.99 95% UTL with 90% Coverage 62.94

95% BCA UTL with 90% Coverage 27.5

95% Bootstrap (%) UTL with 90% Coverage 28

95% UPL (t) 30.39 95% UPL (t) 49.45

90% Percentile (z) 24.32 90% Percentile (z) 28.22

95% Percentile (z) 28.51 95% Percentile (z) 41.59
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99% Percentile (z) 36.38 99% Percentile (z) 86.09

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.759 Data appear Normal at 5% Significance Level

Theta Star 8.158

nu star 42.23

A-D Test Statistic 0.364 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

K-S Test Statistic 0.151 Mean 11.52

5% K-S Critical Value 0.248 SD 8.909

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.326

95% KM UTL with 90% Coverage 29.63

Assuming Gamma Distribution 95% KM Chebyshev UPL 51.55

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 27.62

Mean 10.77 90% Percentile (z) 22.93

Median 8.75 95% Percentile (z) 26.17

SD 10 99% Percentile (z) 32.24

k star 0.193

Theta star 55.92 Gamma ROS Limits with Extrapolated Data

Nu star 6.161 95% Wilson Hilferty (WH) Approx. Gamma UPL 54.53

95% Percentile of Chisquare (2k) 2.004 95% Hawkins Wixley (HW) Approx. Gamma UPL 79.21

95% WH Approx. Gamma UTL with 90% Coverage 66.38

90% Percentile 32.54 95% HW Approx. Gamma UTL with 90% Coverage 102.3

95% Percentile 56.02

99% Percentile 121

Note: DL/2 is not a recommended method.

ANTHRACENE

General Statistics

Number of Valid Data 16 Number of Detected Data 13

Number of Distinct Detected Data 11 Number of Non-Detect Data 3

Tolerance Factor 2.033 Percent Non-Detects 18.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 3 Minimum Detected 1.099

Maximum Detected 220 Maximum Detected 5.394

Mean of Detected 37.92 Mean of Detected 3

SD of Detected 56.86 SD of Detected 1.174

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.545 Shapiro Wilk Test Statistic 0.903

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 31 Mean (Log Scale) 2.437

SD 52.99 SD (Log Scale) 1.601

95% UTL 90% Coverage 138.7 95% UTL 90% Coverage 296.6

95% UPL (t) 126.8 95% UPL (t) 206.6

90% Percentile (z) 98.91 90% Percentile (z) 89.05

95% Percentile (z) 118.2 95% Percentile (z) 159.3

99% Percentile (z) 154.3 99% Percentile (z) 474.4

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 23.67 Mean in Original Scale 31.1

SD 59.13 SD in Original Scale 52.93

95% UTL with 90% Coverage 143.9 95% UTL with 90% Coverage 261.8

95% BCA UTL with 90% Coverage 141.5

95% Bootstrap (%) UTL with 90% Coverage 220

95% UPL (t) 130.5 95% UPL (t) 186.2

90% Percentile (z) 99.45 90% Percentile (z) 84.34

95% Percentile (z) 120.9 95% Percentile (z) 145.8

99% Percentile (z) 161.2 99% Percentile (z) 407.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.757 Data appear Lognormal at 5% Significance Level

Theta Star 50.11

nu star 19.68

A-D Test Statistic 0.851 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.29 Mean 31.38

5% K-S Critical Value 0.244 SD 51.1

Data not Gamma Distributed at 5% Significance Level SE of Mean 13.3

95% KM UTL with 90% Coverage 135.3

Assuming Gamma Distribution 95% KM Chebyshev UPL 261

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 123.7

Mean 30.81 90% Percentile (z) 96.86

Median 21.5 95% Percentile (z) 115.4

SD 53.11 99% Percentile (z) 150.2

k star 0.208

Theta star 148.1 Gamma ROS Limits with Extrapolated Data

Nu star 6.657 95% Wilson Hilferty (WH) Approx. Gamma UPL 142.6

95% Percentile of Chisquare (2k) 2.122 95% Hawkins Wixley (HW) Approx. Gamma UPL 187.7

95% WH Approx. Gamma UTL with 90% Coverage 173.8

90% Percentile 93.19 95% HW Approx. Gamma UTL with 90% Coverage 241

95% Percentile 157.1

99% Percentile 332

Note: DL/2 is not a recommended method.

BENZO(A)ANTHRACENE

General Statistics
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Number of Valid Data 16 Number of Detected Data 14

Number of Distinct Detected Data 13 Number of Non-Detect Data 2

Tolerance Factor 2.033 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Maximum Detected 350 Maximum Detected 5.858

Mean of Detected 140.5 Mean of Detected 4.493

SD of Detected 96.66 SD of Detected 1.265

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 14

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 12.50%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.94 Shapiro Wilk Test Statistic 0.823

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 123.2 Mean (Log Scale) 4

SD 101.7 SD (Log Scale) 1.79

95% UTL 90% Coverage 329.9 95% UTL 90% Coverage 2080

95% UPL (t) 306.9 95% UPL (t) 1388

90% Percentile (z) 253.5 90% Percentile (z) 541.7

95% Percentile (z) 290.4 95% Percentile (z) 1038

99% Percentile (z) 359.8 99% Percentile (z) 3516

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 116.3 Mean in Original Scale 123.8

SD 109.4 SD in Original Scale 100.9

95% UTL with 90% Coverage 338.8 95% UTL with 90% Coverage 1296

95% BCA UTL with 90% Coverage 350

95% Bootstrap (%) UTL with 90% Coverage 350

95% UPL (t) 314.1 95% UPL (t) 928.8

90% Percentile (z) 256.6 90% Percentile (z) 427.9

95% Percentile (z) 296.3 95% Percentile (z) 731.2

99% Percentile (z) 370.9 99% Percentile (z) 1998

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.027 Data appear Normal at 5% Significance Level

Theta Star 136.8

nu star 28.76

A-D Test Statistic 0.795 Nonparametric Statistics

5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method

K-S Test Statistic 0.26 Mean 123.4
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5% K-S Critical Value 0.234 SD 98.13

Data not Gamma Distributed at 5% Significance Level SE of Mean 25.46

95% KM UTL with 90% Coverage 322.9

Assuming Gamma Distribution 95% KM Chebyshev UPL 564.3

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 300.8

Mean 122.9 90% Percentile (z) 249.2

Median 145 95% Percentile (z) 284.8

SD 102 99% Percentile (z) 351.7

k star 0.26

Theta star 472.1 Gamma ROS Limits with Extrapolated Data

Nu star 8.333 95% Wilson Hilferty (WH) Approx. Gamma UPL 543.1

95% Percentile of Chisquare (2k) 2.49 95% Hawkins Wixley (HW) Approx. Gamma UPL 741.1

95% WH Approx. Gamma UTL with 90% Coverage 648.3

90% Percentile 367.9 95% HW Approx. Gamma UTL with 90% Coverage 927.8

95% Percentile 587.8

99% Percentile 1170

Note: DL/2 is not a recommended method.

BENZO(A)PYRENE

General Statistics

Number of Valid Data 16 Number of Detected Data 14

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Tolerance Factor 2.033 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 5 Minimum Detected 1.609

Maximum Detected 290 Maximum Detected 5.67

Mean of Detected 144.3 Mean of Detected 4.575

SD of Detected 89.55 SD of Detected 1.185

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 18.75%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.923 Shapiro Wilk Test Statistic 0.793

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 126.6 Mean (Log Scale) 4.129

SD 96.37 SD (Log Scale) 1.644

95% UTL 90% Coverage 322.6 95% UTL 90% Coverage 1757

95% UPL (t) 300.8 95% UPL (t) 1212



417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

A B C D E F G H I J K L

90% Percentile (z) 250.1 90% Percentile (z) 510.7

95% Percentile (z) 285.1 95% Percentile (z) 928

99% Percentile (z) 350.8 99% Percentile (z) 2845

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 116.2 Mean in Original Scale 127.5

SD 110.4 SD in Original Scale 95.19

95% UTL with 90% Coverage 340.7 95% UTL with 90% Coverage 1155

95% BCA UTL with 90% Coverage 275

95% Bootstrap (%) UTL with 90% Coverage 290

95% UPL (t) 315.8 95% UPL (t) 849

90% Percentile (z) 257.8 90% Percentile (z) 415.3

95% Percentile (z) 297.9 95% Percentile (z) 680.9

99% Percentile (z) 373.1 99% Percentile (z) 1721

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.149 Data appear Normal at 5% Significance Level

Theta Star 125.6

nu star 32.18

A-D Test Statistic 1.02 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

K-S Test Statistic 0.272 Mean 126.9

5% K-S Critical Value 0.233 SD 92.94

Data not Gamma Distributed at 5% Significance Level SE of Mean 24.11

95% KM UTL with 90% Coverage 315.9

Assuming Gamma Distribution 95% KM Chebyshev UPL 544.5

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 294.9

Mean 126.3 90% Percentile (z) 246

Median 160 95% Percentile (z) 279.8

SD 96.85 99% Percentile (z) 343.1

k star 0.264

Theta star 478.9 Gamma ROS Limits with Extrapolated Data

Nu star 8.437 95% Wilson Hilferty (WH) Approx. Gamma UPL 551.5

95% Percentile of Chisquare (2k) 2.512 95% Hawkins Wixley (HW) Approx. Gamma UPL 758.1

95% WH Approx. Gamma UTL with 90% Coverage 656.6

90% Percentile 377.5 95% HW Approx. Gamma UTL with 90% Coverage 946.8

95% Percentile 601.5

99% Percentile 1194

Note: DL/2 is not a recommended method.

BENZO(B)FLUORANTHENE

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Number of Distinct Detected Data 13 Number of Non-Detect Data 1

Tolerance Factor 2.033 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386
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Maximum Detected 420 Maximum Detected 6.04

Mean of Detected 175.5 Mean of Detected 4.603

SD of Detected 125.8 SD of Detected 1.442

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.928 Shapiro Wilk Test Statistic 0.81

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 164.7 Mean (Log Scale) 4.359

SD 129 SD (Log Scale) 1.702

95% UTL 90% Coverage 426.9 95% UTL 90% Coverage 2485

95% UPL (t) 397.8 95% UPL (t) 1692

90% Percentile (z) 330 90% Percentile (z) 691.9

95% Percentile (z) 376.8 95% Percentile (z) 1284

99% Percentile (z) 464.8 99% Percentile (z) 4094

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 160.8 Mean in Original Scale 164.8

SD 131.5 SD in Original Scale 128.8

95% UTL with 90% Coverage 428.1 95% UTL with 90% Coverage 2126

95% BCA UTL with 90% Coverage 360

95% Bootstrap (%) UTL with 90% Coverage 420

95% UPL (t) 398.4 95% UPL (t) 1480

90% Percentile (z) 329.3 90% Percentile (z) 637.9

95% Percentile (z) 377 95% Percentile (z) 1142

99% Percentile (z) 466.6 99% Percentile (z) 3401

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.86 Data appear Normal at 5% Significance Level

Theta Star 204

nu star 25.81

A-D Test Statistic 0.959 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.275 Mean 164.8

5% K-S Critical Value 0.228 SD 124.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 32.28

95% KM UTL with 90% Coverage 418.4

Assuming Gamma Distribution 95% KM Chebyshev UPL 725.3

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 390.2

Mean 164.5 90% Percentile (z) 324.6

Median 190 95% Percentile (z) 370

SD 129.2 99% Percentile (z) 455

k star 0.366

Theta star 450 Gamma ROS Limits with Extrapolated Data
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Nu star 11.7 95% Wilson Hilferty (WH) Approx. Gamma UPL 664.7

95% Percentile of Chisquare (2k) 3.133 95% Hawkins Wixley (HW) Approx. Gamma UPL 846.4

95% WH Approx. Gamma UTL with 90% Coverage 784.8

90% Percentile 471.9 95% HW Approx. Gamma UTL with 90% Coverage 1039

95% Percentile 705

99% Percentile 1297

Note: DL/2 is not a recommended method.

BENZO(G,H,I)PERYLENE

General Statistics

Number of Valid Data 16 Number of Detected Data 14

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Tolerance Factor 2.033 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Maximum Detected 210 Maximum Detected 5.347

Mean of Detected 104.9 Mean of Detected 4.288

SD of Detected 63.33 SD of Detected 1.13

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.939 Shapiro Wilk Test Statistic 0.798

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 92 Mean (Log Scale) 3.838

SD 68.63 SD (Log Scale) 1.617

95% UTL 90% Coverage 231.5 95% UTL 90% Coverage 1244

95% UPL (t) 216 95% UPL (t) 863.1

90% Percentile (z) 180 90% Percentile (z) 369

95% Percentile (z) 204.9 95% Percentile (z) 664

99% Percentile (z) 251.7 99% Percentile (z) 1999

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 87.63 Mean in Original Scale 92.68

SD 73.9 SD in Original Scale 67.7

95% UTL with 90% Coverage 237.9 95% UTL with 90% Coverage 793.8

95% BCA UTL with 90% Coverage 190

95% Bootstrap (%) UTL with 90% Coverage 210

95% UPL (t) 221.2 95% UPL (t) 589.5

90% Percentile (z) 182.3 90% Percentile (z) 295.1

95% Percentile (z) 209.2 95% Percentile (z) 476.1

99% Percentile (z) 259.6 99% Percentile (z) 1168
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.238 Data appear Normal at 5% Significance Level

Theta Star 84.68

nu star 34.67

A-D Test Statistic 0.908 Nonparametric Statistics

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.242 Mean 92.25

5% K-S Critical Value 0.233 SD 66.12

Data not Gamma Distributed at 5% Significance Level SE of Mean 17.15

95% KM UTL with 90% Coverage 226.7

Assuming Gamma Distribution 95% KM Chebyshev UPL 389.3

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 211.7

Mean 91.75 90% Percentile (z) 177

Median 110 95% Percentile (z) 201

SD 68.99 99% Percentile (z) 246.1

k star 0.269

Theta star 341.2 Gamma ROS Limits with Extrapolated Data

Nu star 8.604 95% Wilson Hilferty (WH) Approx. Gamma UPL 397.1

95% Percentile of Chisquare (2k) 2.546 95% Hawkins Wixley (HW) Approx. Gamma UPL 547.5

95% WH Approx. Gamma UTL with 90% Coverage 472

90% Percentile 273.8 95% HW Approx. Gamma UTL with 90% Coverage 682.6

95% Percentile 434.4

99% Percentile 857.9

Note: DL/2 is not a recommended method.

BENZO(K)FLUORANTHENE

General Statistics

Number of Valid Data 16 Number of Detected Data 13

Number of Distinct Detected Data 11 Number of Non-Detect Data 3

Tolerance Factor 2.033 Percent Non-Detects 18.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 11 Minimum Detected 2.398

Maximum Detected 220 Maximum Detected 5.394

Mean of Detected 107.2 Mean of Detected 4.443

SD of Detected 57.98 SD of Detected 0.842

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 18.75%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.832
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5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 87.53 Mean (Log Scale) 3.779

SD 66.85 SD (Log Scale) 1.615

95% UTL 90% Coverage 223.4 95% UTL 90% Coverage 1168

95% UPL (t) 208.3 95% UPL (t) 810.6

90% Percentile (z) 173.2 90% Percentile (z) 346.9

95% Percentile (z) 197.5 95% Percentile (z) 623.8

99% Percentile (z) 243 99% Percentile (z) 1876

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 80.65 Mean in Original Scale 89.96

SD 76.05 SD in Original Scale 63.68

95% UTL with 90% Coverage 235.3 95% UTL with 90% Coverage 490.7

95% BCA UTL with 90% Coverage 185

95% Bootstrap (%) UTL with 90% Coverage 220

95% UPL (t) 218.1 95% UPL (t) 389.7

90% Percentile (z) 178.1 90% Percentile (z) 228.1

95% Percentile (z) 205.7 95% Percentile (z) 330.3

99% Percentile (z) 257.6 99% Percentile (z) 661.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.83 Data appear Normal at 5% Significance Level

Theta Star 58.54

nu star 47.59

A-D Test Statistic 0.711 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.218 Mean 89.13

5% K-S Critical Value 0.239 SD 62.69

Data appear Gamma Distributed at 5% Significance Level SE of Mean 16.31

95% KM UTL with 90% Coverage 216.6

Assuming Gamma Distribution 95% KM Chebyshev UPL 370.8

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 202.4

Mean 87.06 90% Percentile (z) 169.5

Median 101 95% Percentile (z) 192.2

SD 67.49 99% Percentile (z) 235

k star 0.214

Theta star 407.6 Gamma ROS Limits with Extrapolated Data

Nu star 6.835 95% Wilson Hilferty (WH) Approx. Gamma UPL 408.6

95% Percentile of Chisquare (2k) 2.163 95% Hawkins Wixley (HW) Approx. Gamma UPL 592.6

95% WH Approx. Gamma UTL with 90% Coverage 490.6

90% Percentile 263.2 95% HW Approx. Gamma UTL with 90% Coverage 751.6

95% Percentile 440.8

99% Percentile 924.7

Note: DL/2 is not a recommended method.
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CHRYSENE

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 1

Tolerance Factor 2.033 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Maximum Detected 350 Maximum Detected 5.858

Mean of Detected 162.8 Mean of Detected 4.533

SD of Detected 114 SD of Detected 1.439

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Non-Detect 3 Maximum Non-Detect 1.099

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Test Statistic 0.799

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 152.7 Mean (Log Scale) 4.275

SD 117.3 SD (Log Scale) 1.731

95% UTL 90% Coverage 391.2 95% UTL 90% Coverage 2428

95% UPL (t) 364.7 95% UPL (t) 1642

90% Percentile (z) 303 90% Percentile (z) 661.1

95% Percentile (z) 345.6 95% Percentile (z) 1240

99% Percentile (z) 425.6 99% Percentile (z) 4035

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 149.2 Mean in Original Scale 152.8

SD 119.6 SD in Original Scale 117.1

95% UTL with 90% Coverage 392.4 95% UTL with 90% Coverage 1966

95% BCA UTL with 90% Coverage 335

95% Bootstrap (%) UTL with 90% Coverage 350

95% UPL (t) 365.3 95% UPL (t) 1370

90% Percentile (z) 302.5 90% Percentile (z) 591.9

95% Percentile (z) 345.9 95% Percentile (z) 1057

99% Percentile (z) 427.5 99% Percentile (z) 3141

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.867 Data appear Normal at 5% Significance Level

Theta Star 187.6

nu star 26.02

A-D Test Statistic 1.008 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.247 Mean 152.8

5% K-S Critical Value 0.228 SD 113.4
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778

779

780
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Data not Gamma Distributed at 5% Significance Level SE of Mean 29.34

95% KM UTL with 90% Coverage 383.3

Assuming Gamma Distribution 95% KM Chebyshev UPL 662.3

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 357.7

Mean 152.6 90% Percentile (z) 298.1

Median 185 95% Percentile (z) 339.3

SD 117.4 99% Percentile (z) 416.6

k star 0.367

Theta star 415.5 Gamma ROS Limits with Extrapolated Data

Nu star 11.75 95% Wilson Hilferty (WH) Approx. Gamma UPL 615.8

95% Percentile of Chisquare (2k) 3.143 95% Hawkins Wixley (HW) Approx. Gamma UPL 785.1

95% WH Approx. Gamma UTL with 90% Coverage 726.8

90% Percentile 437.3 95% HW Approx. Gamma UTL with 90% Coverage 963.5

95% Percentile 652.8

99% Percentile 1200

Note: DL/2 is not a recommended method.

DIBENZO(A,H)ANTHRACENE

General Statistics

Number of Valid Data 16 Number of Detected Data 13

Number of Distinct Detected Data 12 Number of Non-Detect Data 3

Tolerance Factor 2.033 Percent Non-Detects 18.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Maximum Detected 62 Maximum Detected 4.127

Mean of Detected 35.58 Mean of Detected 3.378

SD of Detected 17.29 SD of Detected 0.773

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 3 Maximum Non-Detect 1.099

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 18.75%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.952 Shapiro Wilk Test Statistic 0.81

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 29.16 Mean (Log Scale) 2.795

SD 20.73 SD (Log Scale) 1.433

95% UTL 90% Coverage 71.3 95% UTL 90% Coverage 301.6

95% UPL (t) 66.62 95% UPL (t) 218.2

90% Percentile (z) 55.72 90% Percentile (z) 102.7
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826
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828

829

830

831

832
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95% Percentile (z) 63.26 95% Percentile (z) 172.9

99% Percentile (z) 77.38 99% Percentile (z) 459.3

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 27.19 Mean in Original Scale 30.09

SD 23.44 SD in Original Scale 19.46

95% UTL with 90% Coverage 74.83 95% UTL with 90% Coverage 146.3

95% BCA UTL with 90% Coverage 58.5

95% Bootstrap (%) UTL with 90% Coverage 62

95% UPL (t) 69.54 95% UPL (t) 118.4

90% Percentile (z) 57.22 90% Percentile (z) 72.53

95% Percentile (z) 65.74 95% Percentile (z) 101.8

99% Percentile (z) 81.71 99% Percentile (z) 192.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.157 Data appear Normal at 5% Significance Level

Theta Star 16.49

nu star 56.08

A-D Test Statistic 0.75 Nonparametric Statistics

5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method

K-S Test Statistic 0.262 Mean 29.66

5% K-S Critical Value 0.239 SD 19.39

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.047

95% KM UTL with 90% Coverage 69.09

Assuming Gamma Distribution 95% KM Chebyshev UPL 116.8

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 64.7

Mean 28.91 90% Percentile (z) 54.51

Median 36 95% Percentile (z) 61.56

SD 21.09 99% Percentile (z) 74.77

k star 0.225

Theta star 128.7 Gamma ROS Limits with Extrapolated Data

Nu star 7.185 95% Wilson Hilferty (WH) Approx. Gamma UPL 134.8

95% Percentile of Chisquare (2k) 2.242 95% Hawkins Wixley (HW) Approx. Gamma UPL 196.4

95% WH Approx. Gamma UTL with 90% Coverage 161.6

90% Percentile 87.27 95% HW Approx. Gamma UTL with 90% Coverage 248.5

95% Percentile 144.3

99% Percentile 298.7

Note: DL/2 is not a recommended method.

FLUORANTHENE

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 1

Tolerance Factor 2.033 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 9 Minimum Detected 2.197

Maximum Detected 1400 Maximum Detected 7.244
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884

A B C D E F G H I J K L

Mean of Detected 358.5 Mean of Detected 5.221

SD of Detected 350.8 SD of Detected 1.496

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Non-Detect 3 Maximum Non-Detect 1.099

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.814 Shapiro Wilk Test Statistic 0.871

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 336.2 Mean (Log Scale) 4.92

SD 350.5 SD (Log Scale) 1.881

95% UTL 90% Coverage 1049 95% UTL 90% Coverage 6269

95% UPL (t) 969.5 95% UPL (t) 4098

90% Percentile (z) 785.3 90% Percentile (z) 1525

95% Percentile (z) 912.7 95% Percentile (z) 3021

99% Percentile (z) 1152 99% Percentile (z) 10885

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 324.1 Mean in Original Scale 336.5

SD 356.5 SD in Original Scale 350.2

95% UTL with 90% Coverage 1049 95% UTL with 90% Coverage 4543

95% BCA UTL with 90% Coverage 990

95% Bootstrap (%) UTL with 90% Coverage 1400

95% UPL (t) 968.3 95% UPL (t) 3108

90% Percentile (z) 781 90% Percentile (z) 1286

95% Percentile (z) 910.5 95% Percentile (z) 2367

99% Percentile (z) 1153 99% Percentile (z) 7436

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.753 Data appear Gamma Distributed at 5% Significance Level

Theta Star 476.1

nu star 22.59

A-D Test Statistic 0.447 Nonparametric Statistics

5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

K-S Test Statistic 0.156 Mean 336.7

5% K-S Critical Value 0.229 SD 338.9

Data appear Gamma Distributed at 5% Significance Level SE of Mean 87.7

95% KM UTL with 90% Coverage 1026

Assuming Gamma Distribution 95% KM Chebyshev UPL 1859

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 949

Mean 336.1 90% Percentile (z) 771

Median 295 95% Percentile (z) 894.1

SD 350.6 99% Percentile (z) 1125

k star 0.344

Theta star 975.9 Gamma ROS Limits with Extrapolated Data

Nu star 11.02 95% Wilson Hilferty (WH) Approx. Gamma UPL 1382
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931

932

933

934

935

936
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95% Percentile of Chisquare (2k) 3.011 95% Hawkins Wixley (HW) Approx. Gamma UPL 1725

95% WH Approx. Gamma UTL with 90% Coverage 1640

90% Percentile 972.9 95% HW Approx. Gamma UTL with 90% Coverage 2128

95% Percentile 1469

99% Percentile 2739

Note: DL/2 is not a recommended method.

FLUORENE

General Statistics

Number of Valid Data 16 Number of Detected Data 11

Number of Distinct Detected Data 10 Number of Non-Detect Data 5

Tolerance Factor 2.033 Percent Non-Detects 31.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 7 Minimum Detected 1.946

Maximum Detected 590 Maximum Detected 6.38

Mean of Detected 92.82 Mean of Detected 3.522

SD of Detected 172.5 SD of Detected 1.341

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 31.25%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.547 Shapiro Wilk Test Statistic 0.873

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 64.53 Mean (Log Scale) 2.677

SD 147.4 SD (Log Scale) 1.698

95% UTL 90% Coverage 364.2 95% UTL 90% Coverage 459.1

95% UPL (t) 330.9 95% UPL (t) 312.8

90% Percentile (z) 253.4 90% Percentile (z) 128.2

95% Percentile (z) 307 95% Percentile (z) 237.5

99% Percentile (z) 407.4 99% Percentile (z) 755.4

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 22.02 Mean in Original Scale 64.27

SD 182.2 SD in Original Scale 147.5

95% UTL with 90% Coverage 392.5 95% UTL with 90% Coverage 611.4

95% BCA UTL with 90% Coverage 375

95% Bootstrap (%) UTL with 90% Coverage 590

95% UPL (t) 351.3 95% UPL (t) 395.9
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90% Percentile (z) 255.6 90% Percentile (z) 144.1

95% Percentile (z) 321.8 95% Percentile (z) 289.8

99% Percentile (z) 446 99% Percentile (z) 1075

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.505 Data appear Lognormal at 5% Significance Level

Theta Star 183.8

nu star 11.11

A-D Test Statistic 1.17 Nonparametric Statistics

5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method

K-S Test Statistic 0.309 Mean 66

5% K-S Critical Value 0.267 SD 142.1

Data not Gamma Distributed at 5% Significance Level SE of Mean 37.26

95% KM UTL with 90% Coverage 354.9

Assuming Gamma Distribution 95% KM Chebyshev UPL 704.4

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 322.8

Mean 63.81 90% Percentile (z) 248.1

Median 15.5 95% Percentile (z) 299.7

SD 147.7 99% Percentile (z) 396.6

k star 0.147

Theta star 434.1 Gamma ROS Limits with Extrapolated Data

Nu star 4.704 95% Wilson Hilferty (WH) Approx. Gamma UPL 298.7

95% Percentile of Chisquare (2k) 1.625 95% Hawkins Wixley (HW) Approx. Gamma UPL 371.8

95% WH Approx. Gamma UTL with 90% Coverage 375.1

90% Percentile 188.7 95% HW Approx. Gamma UTL with 90% Coverage 496.2

95% Percentile 352.6

99% Percentile 830.2

Note: DL/2 is not a recommended method.

INDENO(1,2,3-CD)PYRENE

General Statistics

Number of Valid Data 16 Number of Detected Data 14

Number of Distinct Detected Data 13 Number of Non-Detect Data 2

Tolerance Factor 2.033 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Maximum Detected 250 Maximum Detected 5.521

Mean of Detected 120 Mean of Detected 4.403

SD of Detected 74.59 SD of Detected 1.166

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Non-Detect 3 Maximum Non-Detect 1.099

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.95 Shapiro Wilk Test Statistic 0.803

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874
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Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 105.2 Mean (Log Scale) 3.903

SD 80.38 SD (Log Scale) 1.744

95% UTL 90% Coverage 268.6 95% UTL 90% Coverage 1719

95% UPL (t) 250.5 95% UPL (t) 1159

90% Percentile (z) 208.2 90% Percentile (z) 463.5

95% Percentile (z) 237.4 95% Percentile (z) 873.6

99% Percentile (z) 292.2 99% Percentile (z) 2868

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 99.96 Mean in Original Scale 106

SD 86.69 SD in Original Scale 79.33

95% UTL with 90% Coverage 276.2 95% UTL with 90% Coverage 963.1

95% BCA UTL with 90% Coverage 225

95% Bootstrap (%) UTL with 90% Coverage 250

95% UPL (t) 256.6 95% UPL (t) 708.2

90% Percentile (z) 211.1 90% Percentile (z) 346.5

95% Percentile (z) 242.6 95% Percentile (z) 568

99% Percentile (z) 301.6 99% Percentile (z) 1435

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.182 Data appear Normal at 5% Significance Level

Theta Star 101.6

nu star 33.1

A-D Test Statistic 0.846 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

K-S Test Statistic 0.249 Mean 105.5

5% K-S Critical Value 0.233 SD 77.41

Data not Gamma Distributed at 5% Significance Level SE of Mean 20.08

95% KM UTL with 90% Coverage 262.9

Assuming Gamma Distribution 95% KM Chebyshev UPL 453.4

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 245.4

Mean 105 90% Percentile (z) 204.7

Median 120 95% Percentile (z) 232.9

SD 80.64 99% Percentile (z) 285.6

k star 0.266

Theta star 394.5 Gamma ROS Limits with Extrapolated Data

Nu star 8.519 95% Wilson Hilferty (WH) Approx. Gamma UPL 456.8

95% Percentile of Chisquare (2k) 2.529 95% Hawkins Wixley (HW) Approx. Gamma UPL 628.5

95% WH Approx. Gamma UTL with 90% Coverage 543.5

90% Percentile 313.7 95% HW Approx. Gamma UTL with 90% Coverage 784.4

95% Percentile 498.8

99% Percentile 987.5

Note: DL/2 is not a recommended method.

Naphthalene
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General Statistics

Number of Valid Data 16 Number of Detected Data 8

Number of Distinct Detected Data 7 Number of Non-Detect Data 8

Tolerance Factor 2.033 Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3 Minimum Detected 1.099

Maximum Detected 300 Maximum Detected 5.704

Mean of Detected 72.88 Mean of Detected 3.193

SD of Detected 102.3 SD of Detected 1.729

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 56.25%

Warning: There are only 8 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.745 Shapiro Wilk Test Statistic 0.89

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 37.41 Mean (Log Scale) 1.921

SD 78.92 SD (Log Scale) 1.77

95% UTL 90% Coverage 197.9 95% UTL 90% Coverage 249.7

95% UPL (t) 180 95% UPL (t) 167.3

90% Percentile (z) 138.6 90% Percentile (z) 66.01

95% Percentile (z) 167.2 95% Percentile (z) 125.6

99% Percentile (z) 221 99% Percentile (z) 419.7

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -29.45 Mean in Original Scale 36.71

SD 135.7 SD in Original Scale 79.26

95% UTL with 90% Coverage 246.5 95% UTL with 90% Coverage 659.9

95% BCA UTL with 90% Coverage 215

95% Bootstrap (%) UTL with 90% Coverage 300

95% UPL (t) 215.8 95% UPL (t) 357.9

90% Percentile (z) 144.5 90% Percentile (z) 86.28

95% Percentile (z) 193.8 95% Percentile (z) 230.7

99% Percentile (z) 286.3 99% Percentile (z) 1460
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.439 Data appear Gamma Distributed at 5% Significance Level

Theta Star 166.2

nu star 7.017

A-D Test Statistic 0.502 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.289 Mean 37.94

5% K-S Critical Value 0.308 SD 76.17

Data appear Gamma Distributed at 5% Significance Level SE of Mean 20.36

95% KM UTL with 90% Coverage 192.8

Assuming Gamma Distribution 95% KM Chebyshev UPL 380.2

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 175.6

Mean 36.44 90% Percentile (z) 135.6

Median 1.5 95% Percentile (z) 163.2

SD 79.39 99% Percentile (z) 215.1

k star 0.117

Theta star 312.8 Gamma ROS Limits with Extrapolated Data

Nu star 3.728 95% Wilson Hilferty (WH) Approx. Gamma UPL 174.3

95% Percentile of Chisquare (2k) 1.334 95% Hawkins Wixley (HW) Approx. Gamma UPL 206.1

95% WH Approx. Gamma UTL with 90% Coverage 224.2

90% Percentile 102.4 95% HW Approx. Gamma UTL with 90% Coverage 285.3

95% Percentile 208.7

99% Percentile 535.6

Note: DL/2 is not a recommended method.

PHENANTHRENE

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 1

Tolerance Factor 2.033 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Maximum Detected 2200 Maximum Detected 7.696

Mean of Detected 306.6 Mean of Detected 4.718

SD of Detected 537.7 SD of Detected 1.701

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Non-Detect 3 Maximum Non-Detect 1.099

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.487 Shapiro Wilk Test Statistic 0.88

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution



1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155

1156

1157

1158

1159

1160

1161

1162

1163

1164

1165

1166

1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

A B C D E F G H I J K L

DL/2 Substitution Method DL/2 Substitution Method

Mean 287.6 Mean (Log Scale) 4.449

SD 525 SD (Log Scale) 1.966

95% UTL 90% Coverage 1355 95% UTL 90% Coverage 4653

95% UPL (t) 1236 95% UPL (t) 2984

90% Percentile (z) 960.4 90% Percentile (z) 1062

95% Percentile (z) 1151 95% Percentile (z) 2169

99% Percentile (z) 1509 99% Percentile (z) 8282

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 266.3 Mean in Original Scale 287.6

SD 531.1 SD in Original Scale 525

95% UTL with 90% Coverage 1346 95% UTL with 90% Coverage 4269

95% BCA UTL with 90% Coverage 1300

95% Bootstrap (%) UTL with 90% Coverage 2200

95% UPL (t) 1226 95% UPL (t) 2772

90% Percentile (z) 946.9 90% Percentile (z) 1016

95% Percentile (z) 1140 95% Percentile (z) 2034

99% Percentile (z) 1502 99% Percentile (z) 7478

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.534 Data follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 574.5

nu star 16.01

A-D Test Statistic 0.855 Nonparametric Statistics

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method

K-S Test Statistic 0.225 Mean 287.7

5% K-S Critical Value 0.232 SD 508.2

Data follow Appx. Gamma Distribution at 5% Significance Level SE of Mean 131.5

95% KM UTL with 90% Coverage 1321

Assuming Gamma Distribution 95% KM Chebyshev UPL 2571

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1206

Mean 287.5 90% Percentile (z) 939.1

Median 215 95% Percentile (z) 1124

SD 525.1 99% Percentile (z) 1470

k star 0.305

Theta star 942.6 Gamma ROS Limits with Extrapolated Data

Nu star 9.759 95% Wilson Hilferty (WH) Approx. Gamma UPL 1207

95% Percentile of Chisquare (2k) 2.775 95% Hawkins Wixley (HW) Approx. Gamma UPL 1422

95% WH Approx. Gamma UTL with 90% Coverage 1456

90% Percentile 846.2 95% HW Approx. Gamma UTL with 90% Coverage 1781

95% Percentile 1308

99% Percentile 2506

Note: DL/2 is not a recommended method.

PYRENE

General Statistics

Number of Valid Data 16 Number of Detected Data 15



1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210

1211

1212

1213

1214

1215

1216

1217

1218

1219

1220

1221

1222

1223

1224

1225

1226

1227

1228

1229

1230

1231

1232

1233

1234

1235

1236

1237

1238

1239

1240

1241

1242

1243

1244

1245

1246

1247

1248
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Number of Distinct Detected Data 15 Number of Non-Detect Data 1

Tolerance Factor 2.033 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Maximum Detected 1000 Maximum Detected 6.908

Mean of Detected 339.6 Mean of Detected 5.15

SD of Detected 285 SD of Detected 1.593

Minimum Non-Detect 6 Minimum Non-Detect 1.792

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.852

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 318.5 Mean (Log Scale) 4.897

SD 287.9 SD (Log Scale) 1.842

95% UTL 90% Coverage 903.9 95% UTL 90% Coverage 5664

95% UPL (t) 838.8 95% UPL (t) 3735

90% Percentile (z) 687.5 90% Percentile (z) 1419

95% Percentile (z) 792.1 95% Percentile (z) 2771

99% Percentile (z) 988.4 99% Percentile (z) 9724

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 298 Mean in Original Scale 319

SD 309.9 SD in Original Scale 287.4

95% UTL with 90% Coverage 928.1 95% UTL with 90% Coverage 4543

95% BCA UTL with 90% Coverage 860

95% Bootstrap (%) UTL with 90% Coverage 1000

95% UPL (t) 858 95% UPL (t) 3096

90% Percentile (z) 695.2 90% Percentile (z) 1269

95% Percentile (z) 807.8 95% Percentile (z) 2351

99% Percentile (z) 1019 99% Percentile (z) 7475

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.738 Data appear Normal at 5% Significance Level

Theta Star 460.2

nu star 22.13

A-D Test Statistic 0.576 Nonparametric Statistics

5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

K-S Test Statistic 0.221 Mean 318.6

5% K-S Critical Value 0.229 SD 278.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 72.12

95% KM UTL with 90% Coverage 885.2

Assuming Gamma Distribution 95% KM Chebyshev UPL 1571

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 822.2



1249

1250

1251

1252

1253

1254

1255

1256

1257

1258

1259

1260

1261

1262

1263

1264

1265

1266

1267

1268

1269

1270

1271

1272

1273

1274

1275

1276

1277

1278

1279

1280

1281

1282

1283

1284

1285

1286

1287

1288

1289

1290

1291

1292

1293

1294

1295

1296

1297

1298

1299

1300

A B C D E F G H I J K L

Mean 318.3 90% Percentile (z) 675.8

Median 322.5 95% Percentile (z) 777

SD 288.1 99% Percentile (z) 967

k star 0.343

Theta star 929.1 Gamma ROS Limits with Extrapolated Data

Nu star 10.96 95% Wilson Hilferty (WH) Approx. Gamma UPL 1326

95% Percentile of Chisquare (2k) 3.001 95% Hawkins Wixley (HW) Approx. Gamma UPL 1676

95% WH Approx. Gamma UTL with 90% Coverage 1574

90% Percentile 922.2 95% HW Approx. Gamma UTL with 90% Coverage 2070

95% Percentile 1394

99% Percentile 2601

Note: DL/2 is not a recommended method.

4,4'-DDD

General Statistics

Number of Valid Data 16 Number of Detected Data 13

Number of Distinct Detected Data 11 Number of Non-Detect Data 3

Tolerance Factor 2.033 Percent Non-Detects 18.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.71 Minimum Detected -0.342

Maximum Detected 5.7 Maximum Detected 1.74

Mean of Detected 2.816 Mean of Detected 0.909

SD of Detected 1.328 SD of Detected 0.566

Minimum Non-Detect 0.13 Minimum Non-Detect -2.04

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 18.75%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.97 Shapiro Wilk Test Statistic 0.927

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.307 Mean (Log Scale) 0.298

SD 1.615 SD (Log Scale) 1.415

95% UTL 90% Coverage 5.59 95% UTL 90% Coverage 23.93

95% UPL (t) 5.225 95% UPL (t) 17.38

90% Percentile (z) 4.377 90% Percentile (z) 8.263

95% Percentile (z) 4.963 95% Percentile (z) 13.82

99% Percentile (z) 6.064 99% Percentile (z) 36.24

Maximum Likelihood Estimate(MLE) Method Log ROS Method



1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

1311

1312

1313

1314

1315

1316

1317

1318

1319

1320

1321

1322

1323

1324

1325

1326

1327

1328

1329

1330

1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

A B C D E F G H I J K L

Mean 2.169 Mean in Original Scale 2.423

SD 1.804 SD in Original Scale 1.458

95% UTL with 90% Coverage 5.837 95% UTL with 90% Coverage 8.351

95% BCA UTL with 90% Coverage 4.85

95% Bootstrap (%) UTL with 90% Coverage 5.7

95% UPL (t) 5.429 95% UPL (t) 7.111

90% Percentile (z) 4.481 90% Percentile (z) 4.894

95% Percentile (z) 5.137 95% Percentile (z) 6.337

99% Percentile (z) 6.366 99% Percentile (z) 10.29

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.212 Data appear Normal at 5% Significance Level

Theta Star 0.877

nu star 83.51

A-D Test Statistic 0.31 Nonparametric Statistics

5% A-D Critical Value 0.737 Kaplan-Meier (KM) Method

K-S Test Statistic 0.164 Mean 2.421

5% K-S Critical Value 0.238 SD 1.413

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.368

95% KM UTL with 90% Coverage 5.295

Assuming Gamma Distribution 95% KM Chebyshev UPL 8.772

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 4.975

Mean 2.288 90% Percentile (z) 4.233

Median 2.5 95% Percentile (z) 4.746

SD 1.643 99% Percentile (z) 5.71

k star 0.255

Theta star 8.963 Gamma ROS Limits with Extrapolated Data

Nu star 8.169 95% Wilson Hilferty (WH) Approx. Gamma UPL 10.46

95% Percentile of Chisquare (2k) 2.456 95% Hawkins Wixley (HW) Approx. Gamma UPL 15.21

95% WH Approx. Gamma UTL with 90% Coverage 12.5

90% Percentile 6.857 95% HW Approx. Gamma UTL with 90% Coverage 19.17

95% Percentile 11.01

99% Percentile 22.02

Note: DL/2 is not a recommended method.

4,4'-DDE

General Statistics

Number of Valid Data 16 Number of Detected Data 13

Number of Distinct Detected Data 12 Number of Non-Detect Data 3

Tolerance Factor 2.033 Percent Non-Detects 18.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.39 Minimum Detected -0.942

Maximum Detected 2.4 Maximum Detected 0.875

Mean of Detected 1.356 Mean of Detected 0.201

SD of Detected 0.557 SD of Detected 0.516

Minimum Non-Detect 0.13 Minimum Non-Detect -2.04

Maximum Non-Detect 0.28 Maximum Non-Detect -1.273



1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375

1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404
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Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 18.75%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.979 Shapiro Wilk Test Statistic 0.892

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.12 Mean (Log Scale) -0.284

SD 0.712 SD (Log Scale) 1.15

95% UTL 90% Coverage 2.567 95% UTL 90% Coverage 7.8

95% UPL (t) 2.406 95% UPL (t) 6.015

90% Percentile (z) 2.032 90% Percentile (z) 3.287

95% Percentile (z) 2.29 95% Percentile (z) 4.991

99% Percentile (z) 2.775 99% Percentile (z) 10.93

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.08 Mean in Original Scale 1.178

SD 0.764 SD in Original Scale 0.628

95% UTL with 90% Coverage 2.633 95% UTL with 90% Coverage 3.658

95% BCA UTL with 90% Coverage 2.15

95% Bootstrap (%) UTL with 90% Coverage 2.4

95% UPL (t) 2.46 95% UPL (t) 3.165

90% Percentile (z) 2.059 90% Percentile (z) 2.261

95% Percentile (z) 2.337 95% Percentile (z) 2.853

99% Percentile (z) 2.857 99% Percentile (z) 4.414

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.906 Data appear Normal at 5% Significance Level

Theta Star 0.347

nu star 101.5

A-D Test Statistic 0.429 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.187 Mean 1.175

5% K-S Critical Value 0.237 SD 0.612

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.159

95% KM UTL with 90% Coverage 2.42

Assuming Gamma Distribution 95% KM Chebyshev UPL 3.927

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2.282

Mean 1.102 90% Percentile (z) 1.96

Median 1.25 95% Percentile (z) 2.182

SD 0.74 99% Percentile (z) 2.6

k star 0.267

Theta star 4.132 Gamma ROS Limits with Extrapolated Data

Nu star 8.531 95% Wilson Hilferty (WH) Approx. Gamma UPL 5.013



1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422
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1424
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1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456
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95% Percentile of Chisquare (2k) 2.531 95% Hawkins Wixley (HW) Approx. Gamma UPL 7.296

95% WH Approx. Gamma UTL with 90% Coverage 5.981

90% Percentile 3.29 95% HW Approx. Gamma UTL with 90% Coverage 9.18

95% Percentile 5.23

99% Percentile 10.35

Note: DL/2 is not a recommended method.

4,4'-DDT

General Statistics

Number of Valid Data 16 Number of Detected Data 6

Number of Distinct Detected Data 5 Number of Non-Detect Data 10

Tolerance Factor 2.033 Percent Non-Detects 62.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336

Maximum Detected 2.6 Maximum Detected 0.956

Mean of Detected 1.883 Mean of Detected 0.603

SD of Detected 0.515 SD of Detected 0.268

Minimum Non-Detect 0.21 Minimum Non-Detect -1.561

Maximum Non-Detect 1.5 Maximum Non-Detect 0.405

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Warning: There are only 6 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.876 Shapiro Wilk Test Statistic 0.885

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.981 Mean (Log Scale) -0.445

SD 0.808 SD (Log Scale) 1.065

95% UTL 90% Coverage 2.623 95% UTL 90% Coverage 5.59

95% UPL (t) 2.441 95% UPL (t) 4.394

90% Percentile (z) 2.016 90% Percentile (z) 2.511

95% Percentile (z) 2.31 95% Percentile (z) 3.697

99% Percentile (z) 2.86 99% Percentile (z) 7.64



1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485

1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.863 Mean in Original Scale 1.211

SD 0.973 SD in Original Scale 0.619

95% UTL with 90% Coverage 2.84 95% UTL with 90% Coverage 2.721

95% BCA UTL with 90% Coverage 2.6

95% Bootstrap (%) UTL with 90% Coverage 2.6

95% UPL (t) 2.62 95% UPL (t) 2.458

90% Percentile (z) 2.109 90% Percentile (z) 1.942

95% Percentile (z) 2.462 95% Percentile (z) 2.286

99% Percentile (z) 3.125 99% Percentile (z) 3.104

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.414 Data appear Normal at 5% Significance Level

Theta Star 0.224

nu star 101

A-D Test Statistic 0.408 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

K-S Test Statistic 0.214 Mean 1.581

5% K-S Critical Value 0.332 SD 0.371

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.102

95% KM UTL with 90% Coverage 2.336

Assuming Gamma Distribution 95% KM Chebyshev UPL 3.249

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 2.252

Mean 0.706 90% Percentile (z) 2.057

Median 0.000001 95% Percentile (z) 2.192

SD 0.988 99% Percentile (z) 2.445

k star 0.123

Theta star 5.721 Gamma ROS Limits with Extrapolated Data

Nu star 3.951 95% Wilson Hilferty (WH) Approx. Gamma UPL 3.881

95% Percentile of Chisquare (2k) 1.404 95% Hawkins Wixley (HW) Approx. Gamma UPL 4.846

95% WH Approx. Gamma UTL with 90% Coverage 4.997

90% Percentile 2.016 95% HW Approx. Gamma UTL with 90% Coverage 6.755

95% Percentile 4.015

99% Percentile 10.07

Note: DL/2 is not a recommended method.

GammaChlordaneSpring

General Statistics

Number of Valid Data 8 Number of Detected Data 5

Number of Distinct Detected Data 4 Number of Non-Detect Data 3

Tolerance Factor 2.582 Percent Non-Detects 37.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.7 Minimum Detected -0.357

Maximum Detected 0.93 Maximum Detected -0.0726

Mean of Detected 0.816 Mean of Detected -0.209

SD of Detected 0.0994 SD of Detected 0.122

Minimum Non-Detect 0.15 Minimum Non-Detect -1.897
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Maximum Non-Detect 0.21 Maximum Non-Detect -1.561

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 37.50%

Warning: There are only 4 Distinct Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.881 Shapiro Wilk Test Statistic 0.889

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.543 Mean (Log Scale) -1.052

SD 0.385 SD (Log Scale) 1.171

95% UTL 90% Coverage 1.536 95% UTL 90% Coverage 7.175

95% UPL (t) 1.316 95% UPL (t) 3.671

90% Percentile (z) 1.036 90% Percentile (z) 1.566

95% Percentile (z) 1.176 95% Percentile (z) 2.395

99% Percentile (z) 1.438 99% Percentile (z) 5.319

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.483 Mean in Original Scale 0.73

SD 0.458 SD in Original Scale 0.14

95% UTL with 90% Coverage 1.665 95% UTL with 90% Coverage 1.175

95% BCA UTL with 90% Coverage 0.93

95% Bootstrap (%) UTL with 90% Coverage 0.93

95% UPL (t) 1.403 95% UPL (t) 1.054

90% Percentile (z) 1.07 90% Percentile (z) 0.917

95% Percentile (z) 1.236 95% Percentile (z) 0.983

99% Percentile (z) 1.548 99% Percentile (z) 1.119

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 34.01 Data appear Normal at 5% Significance Level

Theta Star 0.024

nu star 340.1

A-D Test Statistic 0.442 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

K-S Test Statistic 0.289 Mean 0.773

5% K-S Critical Value 0.357 SD 0.09

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0356

95% KM UTL with 90% Coverage 1.005



1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583
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1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612
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Assuming Gamma Distribution 95% KM Chebyshev UPL 1.188

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.953

Mean 0.66 90% Percentile (z) 0.888

Median 0.735 95% Percentile (z) 0.92

SD 0.227 99% Percentile (z) 0.982

k star 5.536

Theta star 0.119 Gamma ROS Limits with Extrapolated Data

Nu star 88.58 95% Wilson Hilferty (WH) Approx. Gamma UPL 1.23

95% Percentile of Chisquare (2k) 19.77 95% Hawkins Wixley (HW) Approx. Gamma UPL 1.25

95% WH Approx. Gamma UTL with 90% Coverage 1.449

90% Percentile 1.036 95% HW Approx. Gamma UTL with 90% Coverage 1.488

95% Percentile 1.18

99% Percentile 1.481

Note: DL/2 is not a recommended method.

ARSENIC

General Statistics

Number of Valid Data 16 Number of Detected Data 14

Number of Distinct Detected Data 13 Number of Non-Detect Data 2

Tolerance Factor 2.033 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 1 Minimum Detected 0

Maximum Detected 3.2 Maximum Detected 1.163

Mean of Detected 2.123 Mean of Detected 0.69

SD of Detected 0.73 SD of Detected 0.381

Minimum Non-Detect 1.2 Minimum Non-Detect 0.182

Maximum Non-Detect 1.2 Maximum Non-Detect 0.182

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Test Statistic 0.925

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.933 Mean (Log Scale) 0.54

SD 0.856 SD (Log Scale) 0.542

95% UTL 90% Coverage 3.672 95% UTL 90% Coverage 5.17

95% UPL (t) 3.479 95% UPL (t) 4.574

90% Percentile (z) 3.029 90% Percentile (z) 3.439

95% Percentile (z) 3.34 95% Percentile (z) 4.189

99% Percentile (z) 3.923 99% Percentile (z) 6.062

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.899 Mean in Original Scale 1.995

SD 0.893 SD in Original Scale 0.766
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95% UTL with 90% Coverage 3.714 95% UTL with 90% Coverage 4.274

95% BCA UTL with 90% Coverage 3.1

95% Bootstrap (%) UTL with 90% Coverage 3.2

95% UPL (t) 3.512 95% UPL (t) 3.894

90% Percentile (z) 3.043 90% Percentile (z) 3.136

95% Percentile (z) 3.367 95% Percentile (z) 3.642

99% Percentile (z) 3.976 99% Percentile (z) 4.823

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.445 Data appear Normal at 5% Significance Level

Theta Star 0.329

nu star 180.5

A-D Test Statistic 0.353 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.125 Mean 1.989

5% K-S Critical Value 0.229 SD 0.748

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.194

95% KM UTL with 90% Coverage 3.509

Assuming Gamma Distribution 95% KM Chebyshev UPL 5.348

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 3.34

Mean 1.958 90% Percentile (z) 2.947

Median 2.05 95% Percentile (z) 3.219

SD 0.821 99% Percentile (z) 3.728

k star 4.143

Theta star 0.473 Gamma ROS Limits with Extrapolated Data

Nu star 132.6 95% Wilson Hilferty (WH) Approx. Gamma UPL 3.874

95% Percentile of Chisquare (2k) 15.91 95% Hawkins Wixley (HW) Approx. Gamma UPL 3.967

95% WH Approx. Gamma UTL with 90% Coverage 4.203

90% Percentile 3.247 95% HW Approx. Gamma UTL with 90% Coverage 4.331

95% Percentile 3.761

99% Percentile 4.855

Note: DL/2 is not a recommended method.

BERYLLIUM

General Statistics

Number of Valid Data 16 Number of Detected Data 13

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

Tolerance Factor 2.033 Percent Non-Detects 18.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.1 Minimum Detected -2.303

Maximum Detected 0.34 Maximum Detected -1.079

Mean of Detected 0.235 Mean of Detected -1.49

SD of Detected 0.0648 SD of Detected 0.324

Minimum Non-Detect 0.11 Minimum Non-Detect -2.207

Maximum Non-Detect 0.14 Maximum Non-Detect -1.966

Data with Multiple Detection Limits Single Detection Limit Scenario
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 12

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 25.00%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.885

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.203 Mean (Log Scale) -1.725

SD 0.0899 SD (Log Scale) 0.583

95% UTL 90% Coverage 0.386 95% UTL 90% Coverage 0.584

95% UPL (t) 0.366 95% UPL (t) 0.511

90% Percentile (z) 0.318 90% Percentile (z) 0.376

95% Percentile (z) 0.351 95% Percentile (z) 0.465

99% Percentile (z) 0.412 99% Percentile (z) 0.692

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.209 Mean in Original Scale 0.215

SD 0.0812 SD in Original Scale 0.0731

95% UTL with 90% Coverage 0.374 95% UTL with 90% Coverage 0.433

95% BCA UTL with 90% Coverage 0.32

95% Bootstrap (%) UTL with 90% Coverage 0.34

95% UPL (t) 0.355 95% UPL (t) 0.398

90% Percentile (z) 0.313 90% Percentile (z) 0.327

95% Percentile (z) 0.342 95% Percentile (z) 0.375

99% Percentile (z) 0.397 99% Percentile (z) 0.484

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.111 Data appear Normal at 5% Significance Level

Theta Star 0.0258

nu star 236.9

A-D Test Statistic 0.5 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

K-S Test Statistic 0.211 Mean 0.21

5% K-S Critical Value 0.237 SD 0.0771

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0201

95% KM UTL with 90% Coverage 0.367

Assuming Gamma Distribution 95% KM Chebyshev UPL 0.556

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.349

Mean 0.206 90% Percentile (z) 0.309

Median 0.225 95% Percentile (z) 0.337

SD 0.0857 99% Percentile (z) 0.389

k star 3.774

Theta star 0.0547 Gamma ROS Limits with Extrapolated Data

Nu star 120.8 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.419

95% Percentile of Chisquare (2k) 14.86 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.432

95% WH Approx. Gamma UTL with 90% Coverage 0.456
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90% Percentile 0.349 95% HW Approx. Gamma UTL with 90% Coverage 0.474

95% Percentile 0.406

99% Percentile 0.529

Note: DL/2 is not a recommended method.

COPPER

General Statistics

Number of Valid Data 16 Number of Detected Data 13

Number of Distinct Detected Data 9 Number of Non-Detect Data 3

Tolerance Factor 2.033 Percent Non-Detects 18.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.975 Minimum Detected 0.681

Maximum Detected 5.6 Maximum Detected 1.723

Mean of Detected 3.598 Mean of Detected 1.25

SD of Detected 0.913 SD of Detected 0.262

Minimum Non-Detect 1.8 Minimum Non-Detect 0.588

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 12

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 25.00%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.102 Mean (Log Scale) 1.006

SD 1.344 SD (Log Scale) 0.575

95% UTL 90% Coverage 5.834 95% UTL 90% Coverage 8.802

95% UPL (t) 5.53 95% UPL (t) 7.729

90% Percentile (z) 4.824 90% Percentile (z) 5.713

95% Percentile (z) 5.312 95% Percentile (z) 7.04

99% Percentile (z) 6.228 99% Percentile (z) 10.42

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.123 Mean in Original Scale 3.29

SD 1.286 SD in Original Scale 1.051

95% UTL with 90% Coverage 5.737 95% UTL with 90% Coverage 6.14

95% BCA UTL with 90% Coverage 5.1

95% Bootstrap (%) UTL with 90% Coverage 5.6

95% UPL (t) 5.447 95% UPL (t) 5.697

90% Percentile (z) 4.771 90% Percentile (z) 4.787

95% Percentile (z) 5.238 95% Percentile (z) 5.399
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99% Percentile (z) 6.115 99% Percentile (z) 6.767

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 12.7 Data appear Normal at 5% Significance Level

Theta Star 0.283

nu star 330.3

A-D Test Statistic 0.269 Nonparametric Statistics

5% A-D Critical Value 0.733 Kaplan-Meier (KM) Method

K-S Test Statistic 0.149 Mean 3.294

5% K-S Critical Value 0.236 SD 1.013

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.264

95% KM UTL with 90% Coverage 5.353

Assuming Gamma Distribution 95% KM Chebyshev UPL 7.846

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 5.124

Mean 3.071 90% Percentile (z) 4.592

Median 3.4 95% Percentile (z) 4.96

SD 1.401 99% Percentile (z) 5.651

k star 2.711

Theta star 1.133 Gamma ROS Limits with Extrapolated Data

Nu star 86.76 95% Wilson Hilferty (WH) Approx. Gamma UPL 6.908

95% Percentile of Chisquare (2k) 11.72 95% Hawkins Wixley (HW) Approx. Gamma UPL 7.241

95% WH Approx. Gamma UTL with 90% Coverage 7.605

90% Percentile 5.571 95% HW Approx. Gamma UTL with 90% Coverage 8.052

95% Percentile 6.638

99% Percentile 8.963

Note: DL/2 is not a recommended method.

SeleniumSpring

General Statistics

Total Number of Observations 8 Number of Distinct Observations 8

Tolerance Factor 2.582

Raw Statistics Log-Transformed Statistics

Minimum 0.128 Minimum -2.06

Maximum 0.94 Maximum -0.0619

Second Largest 0.36 Second Largest -1.022

First Quartile 0.165 First Quartile -1.803

Median 0.195 Median -1.635

Third Quartile 0.3 Third Quartile -1.21

Mean 0.302 Mean -1.419

SD 0.269 SD 0.641

Coefficient of Variation 0.889

Skewness 2.42

Warning: There are only 8 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.662 Shapiro Wilk Test Statistic 0.863

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 0.996 95% UTL with 90% Coverage 1.267

95% UPL (t) 0.842 95% UPL (t) 0.878

90% Percentile (z) 0.646 90% Percentile (z) 0.55

95% Percentile (z) 0.744 95% Percentile (z) 0.695

99% Percentile (z) 0.927 99% Percentile (z) 1.075

Gamma Distribution Test Data Distribution Test

k star 1.582 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.191

MLE of Mean 0.302

MLE of Standard Deviation 0.24

nu star 25.32

A-D Test Statistic 0.75 Nonparametric Statistics

5% A-D Critical Value 0.723 90% Percentile 0.534

K-S Test Statistic 0.271 95% Percentile 0.737

5% K-S Critical Value 0.297 99% Percentile 0.899

Data follow Appx. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 0.94

90% Percentile 0.622 95% Percentile Bootstrap UTL with 90% Coverage 0.94

95% Percentile 0.773 95% BCA Bootstrap UTL with 90% Coverage 0.94

99% Percentile 1.115 95% UPL 0.94

95% Chebyshev UPL 1.544

95% WH Approx. Gamma UPL 0.846 Upper Threshold Limit Based upon IQR 0.503

95% HW Approx. Gamma UPL 0.851

95% WH Approx. Gamma UTL with 90% Coverage 1.105

95% HW Approx. Gamma UTL with 90% Coverage 1.134
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General Background Statistics for Full Data Sets

User Selected Options

From File CoffinsIcePond.wst

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

Different or Future K Values 1

Number of Bootstrap Operations 2000

2-METHYLNAPHTHALENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 11 Minimum 2.398

Maximum 56 Maximum 4.025

Second Largest 53 Second Largest 3.97

First Quartile 22.5 First Quartile 3.106

Median 30.25 Median 3.409

Third Quartile 41 Third Quartile 3.713

Mean 32.09 Mean 3.37

SD 13.82 SD 0.478

Coefficient of Variation 0.431

Skewness 0.228

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Test Statistic 0.954

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 60.19 95% UTL with 90% Coverage 76.83

95% UPL (t) 57.07 95% UPL (t) 68.96

90% Percentile (z) 49.81 90% Percentile (z) 53.65

95% Percentile (z) 54.83 95% Percentile (z) 63.82

99% Percentile (z) 64.25 99% Percentile (z) 88.39

Gamma Distribution Test Data Distribution Test

k star 4.289 Data appear Normal at 5% Significance Level

Theta Star 7.482

MLE of Mean 32.09

MLE of Standard Deviation 15.5

nu star 137.3

A-D Test Statistic 0.234 Nonparametric Statistics

5% A-D Critical Value 0.741 90% Percentile 50.5

K-S Test Statistic 0.122 95% Percentile 53.75

5% K-S Critical Value 0.216 99% Percentile 55.55
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Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 56

90% Percentile 52.86 95% Percentile Bootstrap UTL with 90% Coverage 56

95% Percentile 61.08 95% BCA Bootstrap UTL with 90% Coverage 56

99% Percentile 78.59 95% UPL 56

95% Chebyshev UPL 94.19

95% WH Approx. Gamma UPL 62.86 Upper Threshold Limit Based upon IQR 68.75

95% HW Approx. Gamma UPL 64.08

95% WH Approx. Gamma UTL with 90% Coverage 68.14

95% HW Approx. Gamma UTL with 90% Coverage 69.83

ACENAPHTHENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 12 Minimum 2.485

Maximum 170 Maximum 5.136

Second Largest 79 Second Largest 4.369

First Quartile 31.75 First Quartile 3.458

Median 43.5 Median 3.773

Third Quartile 53.25 Third Quartile 3.974

Mean 50.59 Mean 3.763

SD 35.57 SD 0.566

Coefficient of Variation 0.703

Skewness 2.755

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.697 Shapiro Wilk Test Statistic 0.934

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 122.9 95% UTL with 90% Coverage 136.1

95% UPL (t) 114.9 95% UPL (t) 119.8

90% Percentile (z) 96.18 90% Percentile (z) 88.96

95% Percentile (z) 109.1 95% Percentile (z) 109.3

99% Percentile (z) 133.3 99% Percentile (z) 160.7

Gamma Distribution Test Data Distribution Test

k star 2.695 Data appear Gamma Distributed at 5% Significance Level

Theta Star 18.77

MLE of Mean 50.59

MLE of Standard Deviation 30.82

nu star 86.24
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A-D Test Statistic 0.709 Nonparametric Statistics

5% A-D Critical Value 0.744 90% Percentile 71.5

K-S Test Statistic 0.196 95% Percentile 101.8

5% K-S Critical Value 0.217 99% Percentile 156.4

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 170

90% Percentile 91.9 95% Percentile Bootstrap UTL with 90% Coverage 170

95% Percentile 109.5 95% BCA Bootstrap UTL with 90% Coverage 124.5

99% Percentile 148 95% UPL 170

95% Chebyshev UPL 210.4

95% WH Approx. Gamma UPL 112.8 Upper Threshold Limit Based upon IQR 85.5

95% HW Approx. Gamma UPL 113.7

95% WH Approx. Gamma UTL with 90% Coverage 124.2

95% HW Approx. Gamma UTL with 90% Coverage 126

ACENAPHTHYLENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 120 Minimum 4.787

Maximum 470 Maximum 6.153

Second Largest 470 Second Largest 6.153

First Quartile 183.8 First Quartile 5.214

Median 220 Median 5.394

Third Quartile 260 Third Quartile 5.553

Mean 247.2 Mean 5.44

SD 102.9 SD 0.374

Coefficient of Variation 0.416

Skewness 1.348

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.834 Shapiro Wilk Test Statistic 0.934

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 456.3 95% UTL with 90% Coverage 493.3

95% UPL (t) 433.1 95% UPL (t) 453.3

90% Percentile (z) 379 90% Percentile (z) 372.4

95% Percentile (z) 416.4 95% Percentile (z) 426.6

99% Percentile (z) 486.5 99% Percentile (z) 550.6

Gamma Distribution Test Data Distribution Test

k star 5.999 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 41.21
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MLE of Mean 247.2

MLE of Standard Deviation 100.9

nu star 192

A-D Test Statistic 0.682 Nonparametric Statistics

5% A-D Critical Value 0.74 90% Percentile 405

K-S Test Statistic 0.232 95% Percentile 470

5% K-S Critical Value 0.215 99% Percentile 470

Data follow Appx. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 470

90% Percentile 382.1 95% Percentile Bootstrap UTL with 90% Coverage 470

95% Percentile 433.1 95% BCA Bootstrap UTL with 90% Coverage 470

99% Percentile 540.1 95% UPL 470

95% Chebyshev UPL 709.3

95% WH Approx. Gamma UPL 442.4 Upper Threshold Limit Based upon IQR 374.4

95% HW Approx. Gamma UPL 444.6

95% WH Approx. Gamma UTL with 90% Coverage 474.5

95% HW Approx. Gamma UTL with 90% Coverage 478.4

ANTHRACENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 79 Minimum 4.369

Maximum 450 Maximum 6.109

Second Largest 270 Second Largest 5.598

First Quartile 135 First Quartile 4.903

Median 170 Median 5.136

Third Quartile 228.8 Third Quartile 5.432

Mean 187.4 Mean 5.142

SD 89.64 SD 0.431

Coefficient of Variation 0.478

Skewness 1.728

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.855 Shapiro Wilk Test Statistic 0.979

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 369.6 95% UTL with 90% Coverage 411.2

95% UPL (t) 349.4 95% UPL (t) 373

90% Percentile (z) 302.3 90% Percentile (z) 297.4

95% Percentile (z) 334.8 95% Percentile (z) 347.8

99% Percentile (z) 395.9 99% Percentile (z) 466.6
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Gamma Distribution Test Data Distribution Test

k star 4.639 Data appear Gamma Distributed at 5% Significance Level

Theta Star 40.39

MLE of Mean 187.4

MLE of Standard Deviation 87

nu star 148.4

A-D Test Statistic 0.291 Nonparametric Statistics

5% A-D Critical Value 0.741 90% Percentile 265

K-S Test Statistic 0.169 95% Percentile 315

5% K-S Critical Value 0.216 99% Percentile 423

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 450

90% Percentile 303.9 95% Percentile Bootstrap UTL with 90% Coverage 450

95% Percentile 349.5 95% BCA Bootstrap UTL with 90% Coverage 450

99% Percentile 446.3 95% UPL 450

95% Chebyshev UPL 590.2

95% WH Approx. Gamma UPL 358.2 Upper Threshold Limit Based upon IQR 369.4

95% HW Approx. Gamma UPL 360.9

95% WH Approx. Gamma UTL with 90% Coverage 387.2

95% HW Approx. Gamma UTL with 90% Coverage 391.8

BENZO(A)ANTHRACENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 11

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 620 Minimum 6.43

Maximum 5100 Maximum 8.537

Second Largest 2700 Second Largest 7.901

First Quartile 1100 First Quartile 7.003

Median 1500 Median 7.313

Third Quartile 1900 Third Quartile 7.55

Mean 1741 Mean 7.332

SD 1053 SD 0.509

Coefficient of Variation 0.605

Skewness 2.323

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.769 Shapiro Wilk Test Statistic 0.956

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 3882 95% UTL with 90% Coverage 4306



261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

A B C D E F G H I J K L

95% UPL (t) 3644 95% UPL (t) 3838

90% Percentile (z) 3091 90% Percentile (z) 2937

95% Percentile (z) 3473 95% Percentile (z) 3533

99% Percentile (z) 4191 99% Percentile (z) 4999

Gamma Distribution Test Data Distribution Test

k star 3.295 Data appear Gamma Distributed at 5% Significance Level

Theta Star 528.5

MLE of Mean 1741

MLE of Standard Deviation 959.3

nu star 105.4

A-D Test Statistic 0.477 Nonparametric Statistics

5% A-D Critical Value 0.742 90% Percentile 2550

K-S Test Statistic 0.178 95% Percentile 3300

5% K-S Critical Value 0.216 99% Percentile 4740

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 5100

90% Percentile 3028 95% Percentile Bootstrap UTL with 90% Coverage 5100

95% Percentile 3558 95% BCA Bootstrap UTL with 90% Coverage 5100

99% Percentile 4703 95% UPL 5100

95% Chebyshev UPL 6472

95% WH Approx. Gamma UPL 3660 Upper Threshold Limit Based upon IQR 3100

95% HW Approx. Gamma UPL 3688

95% WH Approx. Gamma UTL with 90% Coverage 4002

95% HW Approx. Gamma UTL with 90% Coverage 4054

BENZO(A)PYRENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1000 Minimum 6.908

Maximum 7400 Maximum 8.909

Second Largest 3900 Second Largest 8.269

First Quartile 1900 First Quartile 7.545

Median 2450 Median 7.804

Third Quartile 3025 Third Quartile 8.015

Mean 2681 Mean 7.783

SD 1476 SD 0.473

Coefficient of Variation 0.551

Skewness 2.28

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.781 Shapiro Wilk Test Statistic 0.959

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 5682 95% UTL with 90% Coverage 6281

95% UPL (t) 5349 95% UPL (t) 5644

90% Percentile (z) 4573 90% Percentile (z) 4401

95% Percentile (z) 5109 95% Percentile (z) 5227

99% Percentile (z) 6115 99% Percentile (z) 7216

Gamma Distribution Test Data Distribution Test

k star 3.833 Data appear Gamma Distributed at 5% Significance Level

Theta Star 699.4

MLE of Mean 2681

MLE of Standard Deviation 1369

nu star 122.7

A-D Test Statistic 0.439 Nonparametric Statistics

5% A-D Critical Value 0.742 90% Percentile 3600

K-S Test Statistic 0.144 95% Percentile 4775

5% K-S Critical Value 0.216 99% Percentile 6875

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 7400

90% Percentile 4517 95% Percentile Bootstrap UTL with 90% Coverage 7400

95% Percentile 5257 95% BCA Bootstrap UTL with 90% Coverage 5650

99% Percentile 6839 95% UPL 7400

95% Chebyshev UPL 9314

95% WH Approx. Gamma UPL 5395 Upper Threshold Limit Based upon IQR 4713

95% HW Approx. Gamma UPL 5436

95% WH Approx. Gamma UTL with 90% Coverage 5869

95% HW Approx. Gamma UTL with 90% Coverage 5941

BENZO(B)FLUORANTHENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1100 Minimum 7.003

Maximum 8900 Maximum 9.094

Second Largest 4900 Second Largest 8.497

First Quartile 2350 First Quartile 7.755

Median 3700 Median 8.216

Third Quartile 4525 Third Quartile 8.417

Mean 3672 Mean 8.094

SD 1832 SD 0.508

Coefficient of Variation 0.499

Skewness 1.375
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Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.882 Shapiro Wilk Test Statistic 0.953

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 7397 95% UTL with 90% Coverage 9198

95% UPL (t) 6983 95% UPL (t) 8200

90% Percentile (z) 6020 90% Percentile (z) 6279

95% Percentile (z) 6686 95% Percentile (z) 7552

99% Percentile (z) 7935 99% Percentile (z) 10677

Gamma Distribution Test Data Distribution Test

k star 3.712 Data appear Gamma Distributed at 5% Significance Level

Theta Star 989.2

MLE of Mean 3672

MLE of Standard Deviation 1906

nu star 118.8

A-D Test Statistic 0.367 Nonparametric Statistics

5% A-D Critical Value 0.742 90% Percentile 4850

K-S Test Statistic 0.15 95% Percentile 5900

5% K-S Critical Value 0.216 99% Percentile 8300

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 8900

90% Percentile 6227 95% Percentile Bootstrap UTL with 90% Coverage 8900

95% Percentile 7261 95% BCA Bootstrap UTL with 90% Coverage 6900

99% Percentile 9479 95% UPL 8900

95% Chebyshev UPL 11905

95% WH Approx. Gamma UPL 7479 Upper Threshold Limit Based upon IQR 7788

95% HW Approx. Gamma UPL 7613

95% WH Approx. Gamma UTL with 90% Coverage 8145

95% HW Approx. Gamma UTL with 90% Coverage 8339

BENZO(G,H,I)PERYLENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1000 Minimum 6.908

Maximum 5700 Maximum 8.648

Second Largest 3300 Second Largest 8.102

First Quartile 1750 First Quartile 7.466

Median 2300 Median 7.74

Third Quartile 2725 Third Quartile 7.91

Mean 2372 Mean 7.685
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SD 1097 SD 0.426

Coefficient of Variation 0.462

Skewness 1.827

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.841 Shapiro Wilk Test Statistic 0.96

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 4601 95% UTL with 90% Coverage 5173

95% UPL (t) 4354 95% UPL (t) 4698

90% Percentile (z) 3777 90% Percentile (z) 3755

95% Percentile (z) 4176 95% Percentile (z) 4384

99% Percentile (z) 4923 99% Percentile (z) 5861

Gamma Distribution Test Data Distribution Test

k star 4.858 Data appear Gamma Distributed at 5% Significance Level

Theta Star 488.3

MLE of Mean 2372

MLE of Standard Deviation 1076

nu star 155.5

A-D Test Statistic 0.354 Nonparametric Statistics

5% A-D Critical Value 0.741 90% Percentile 3075

K-S Test Statistic 0.15 95% Percentile 3900

5% K-S Critical Value 0.216 99% Percentile 5340

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 5700

90% Percentile 3813 95% Percentile Bootstrap UTL with 90% Coverage 5700

95% Percentile 4373 95% BCA Bootstrap UTL with 90% Coverage 4500

99% Percentile 5560 95% UPL 5700

95% Chebyshev UPL 7299

95% WH Approx. Gamma UPL 4478 Upper Threshold Limit Based upon IQR 4188

95% HW Approx. Gamma UPL 4519

95% WH Approx. Gamma UTL with 90% Coverage 4834

95% HW Approx. Gamma UTL with 90% Coverage 4898

BENZO(K)FLUORANTHENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 790 Minimum 6.672

Maximum 9500 Maximum 9.159

Second Largest 3100 Second Largest 8.039
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First Quartile 1375 First Quartile 7.226

Median 1750 Median 7.467

Third Quartile 2600 Third Quartile 7.863

Mean 2256 Mean 7.512

SD 2051 SD 0.594

Coefficient of Variation 0.909

Skewness 3.272

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.585 Shapiro Wilk Test Statistic 0.905

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 6425 95% UTL with 90% Coverage 6128

95% UPL (t) 5961 95% UPL (t) 5358

90% Percentile (z) 4884 90% Percentile (z) 3920

95% Percentile (z) 5629 95% Percentile (z) 4865

99% Percentile (z) 7027 99% Percentile (z) 7295

Gamma Distribution Test Data Distribution Test

k star 2.111 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1069

MLE of Mean 2256

MLE of Standard Deviation 1552

nu star 67.55

A-D Test Statistic 0.938 Nonparametric Statistics

5% A-D Critical Value 0.747 90% Percentile 2950

K-S Test Statistic 0.209 95% Percentile 4700

5% K-S Critical Value 0.217 99% Percentile 8540

Data follow Appx. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 9500

90% Percentile 4332 95% Percentile Bootstrap UTL with 90% Coverage 9500

95% Percentile 5260 95% BCA Bootstrap UTL with 90% Coverage 9500

99% Percentile 7313 95% UPL 9500

95% Chebyshev UPL 11470

95% WH Approx. Gamma UPL 5399 Upper Threshold Limit Based upon IQR 4438

95% HW Approx. Gamma UPL 5366

95% WH Approx. Gamma UTL with 90% Coverage 6006

95% HW Approx. Gamma UTL with 90% Coverage 6003

CHRYSENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Tolerance Factor 2.033
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Raw Statistics Log-Transformed Statistics

Minimum 980 Minimum 6.888

Maximum 10000 Maximum 9.21

Second Largest 3800 Second Largest 8.243

First Quartile 2275 First Quartile 7.73

Median 2900 Median 7.972

Third Quartile 3625 Third Quartile 8.196

Mean 3186 Mean 7.931

SD 2016 SD 0.523

Coefficient of Variation 0.633

Skewness 2.729

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.695 Shapiro Wilk Test Statistic 0.921

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 7286 95% UTL with 90% Coverage 8052

95% UPL (t) 6830 95% UPL (t) 7155

90% Percentile (z) 5770 90% Percentile (z) 5436

95% Percentile (z) 6503 95% Percentile (z) 6573

99% Percentile (z) 7877 99% Percentile (z) 9387

Gamma Distribution Test Data Distribution Test

k star 3.16 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1008

MLE of Mean 3186

MLE of Standard Deviation 1792

nu star 101.1

A-D Test Statistic 0.719 Nonparametric Statistics

5% A-D Critical Value 0.742 90% Percentile 3800

K-S Test Statistic 0.238 95% Percentile 5350

5% K-S Critical Value 0.216 99% Percentile 9070

Data follow Appx. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 10000

90% Percentile 5590 95% Percentile Bootstrap UTL with 90% Coverage 10000

95% Percentile 6588 95% BCA Bootstrap UTL with 90% Coverage 6900

99% Percentile 8747 95% UPL 10000

95% Chebyshev UPL 12246

95% WH Approx. Gamma UPL 6771 Upper Threshold Limit Based upon IQR 5650

95% HW Approx. Gamma UPL 6828

95% WH Approx. Gamma UTL with 90% Coverage 7415

95% HW Approx. Gamma UTL with 90% Coverage 7517

DIBENZO(A,H)ANTHRACENE
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General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 120 Minimum 4.787

Maximum 1400 Maximum 7.244

Second Largest 1100 Second Largest 7.003

First Quartile 353.8 First Quartile 5.869

Median 570 Median 6.345

Third Quartile 662.5 Third Quartile 6.496

Mean 600 Mean 6.248

SD 327 SD 0.596

Coefficient of Variation 0.545

Skewness 1.038

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.953

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 1265 95% UTL with 90% Coverage 1736

95% UPL (t) 1191 95% UPL (t) 1517

90% Percentile (z) 1019 90% Percentile (z) 1109

95% Percentile (z) 1138 95% Percentile (z) 1378

99% Percentile (z) 1361 99% Percentile (z) 2068

Gamma Distribution Test Data Distribution Test

k star 2.899 Data appear Normal at 5% Significance Level

Theta Star 207

MLE of Mean 600

MLE of Standard Deviation 352.4

nu star 92.78

A-D Test Statistic 0.269 Nonparametric Statistics

5% A-D Critical Value 0.743 90% Percentile 1028

K-S Test Statistic 0.162 95% Percentile 1175

5% K-S Critical Value 0.216 99% Percentile 1355

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 1400

90% Percentile 1072 95% Percentile Bootstrap UTL with 90% Coverage 1400

95% Percentile 1272 95% BCA Bootstrap UTL with 90% Coverage 1400

99% Percentile 1704 95% UPL 1400

95% Chebyshev UPL 2069

95% WH Approx. Gamma UPL 1317 Upper Threshold Limit Based upon IQR 1126

95% HW Approx. Gamma UPL 1352

95% WH Approx. Gamma UTL with 90% Coverage 1447

95% HW Approx. Gamma UTL with 90% Coverage 1496
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FLUORANTHENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1700 Minimum 7.438

Maximum 15000 Maximum 9.616

Second Largest 7600 Second Largest 8.936

First Quartile 3175 First Quartile 8.063

Median 3850 Median 8.254

Third Quartile 5050 Third Quartile 8.527

Mean 4734 Mean 8.326

SD 3108 SD 0.504

Coefficient of Variation 0.657

Skewness 2.652

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.711 Shapiro Wilk Test Statistic 0.945

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 11053 95% UTL with 90% Coverage 11507

95% UPL (t) 10351 95% UPL (t) 10268

90% Percentile (z) 8718 90% Percentile (z) 7880

95% Percentile (z) 9847 95% Percentile (z) 9463

99% Percentile (z) 11965 99% Percentile (z) 13339

Gamma Distribution Test Data Distribution Test

k star 3.154 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1501

MLE of Mean 4734

MLE of Standard Deviation 2666

nu star 100.9

A-D Test Statistic 0.654 Nonparametric Statistics

5% A-D Critical Value 0.742 90% Percentile 6875

K-S Test Statistic 0.173 95% Percentile 9450

5% K-S Critical Value 0.216 99% Percentile 13890

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 15000

90% Percentile 8309 95% Percentile Bootstrap UTL with 90% Coverage 15000

95% Percentile 9795 95% BCA Bootstrap UTL with 90% Coverage 11300

99% Percentile 13007 95% UPL 15000

95% Chebyshev UPL 18700

95% WH Approx. Gamma UPL 10058 Upper Threshold Limit Based upon IQR 7863
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95% HW Approx. Gamma UPL 10078

95% WH Approx. Gamma UTL with 90% Coverage 11016

95% HW Approx. Gamma UTL with 90% Coverage 11090

FLUORENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 35 Minimum 3.555

Maximum 360 Maximum 5.886

Second Largest 230 Second Largest 5.438

First Quartile 76.75 First Quartile 4.341

Median 94 Median 4.543

Third Quartile 127.5 Third Quartile 4.843

Mean 119.1 Mean 4.626

SD 79.17 SD 0.548

Coefficient of Variation 0.665

Skewness 2.184

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.766 Shapiro Wilk Test Statistic 0.96

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 280 95% UTL with 90% Coverage 311.1

95% UPL (t) 262.1 95% UPL (t) 274.9

90% Percentile (z) 220.5 90% Percentile (z) 206.1

95% Percentile (z) 249.3 95% Percentile (z) 251.5

99% Percentile (z) 303.2 99% Percentile (z) 365.4

Gamma Distribution Test Data Distribution Test

k star 2.811 Data appear Gamma Distributed at 5% Significance Level

Theta Star 42.36

MLE of Mean 119.1

MLE of Standard Deviation 71.02

nu star 89.94

A-D Test Statistic 0.606 Nonparametric Statistics

5% A-D Critical Value 0.743 90% Percentile 195

K-S Test Statistic 0.19 95% Percentile 262.5

5% K-S Critical Value 0.216 99% Percentile 340.5

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 360

90% Percentile 214.3 95% Percentile Bootstrap UTL with 90% Coverage 360
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95% Percentile 254.6 95% BCA Bootstrap UTL with 90% Coverage 360

99% Percentile 342.4 95% UPL 360

95% Chebyshev UPL 474.8

95% WH Approx. Gamma UPL 262.5 Upper Threshold Limit Based upon IQR 203.6

95% HW Approx. Gamma UPL 264.4

95% WH Approx. Gamma UTL with 90% Coverage 288.8

95% HW Approx. Gamma UTL with 90% Coverage 292.5

INDENO(1,2,3-CD)PYRENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1000 Minimum 6.908

Maximum 5300 Maximum 8.575

Second Largest 3400 Second Largest 8.132

First Quartile 1825 First Quartile 7.507

Median 2500 Median 7.823

Third Quartile 2913 Third Quartile 7.977

Mean 2478 Mean 7.734

SD 1041 SD 0.424

Coefficient of Variation 0.42

Skewness 1.101

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.912 Shapiro Wilk Test Statistic 0.962

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 4594 95% UTL with 90% Coverage 5405

95% UPL (t) 4359 95% UPL (t) 4911

90% Percentile (z) 3812 90% Percentile (z) 3931

95% Percentile (z) 4190 95% Percentile (z) 4585

99% Percentile (z) 4900 99% Percentile (z) 6120

Gamma Distribution Test Data Distribution Test

k star 5.155 Data appear Normal at 5% Significance Level

Theta Star 480.8

MLE of Mean 2478

MLE of Standard Deviation 1092

nu star 164.9

A-D Test Statistic 0.314 Nonparametric Statistics

5% A-D Critical Value 0.741 90% Percentile 3250

K-S Test Statistic 0.113 95% Percentile 3875

5% K-S Critical Value 0.216 99% Percentile 5015
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Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 5300

90% Percentile 3939 95% Percentile Bootstrap UTL with 90% Coverage 5300

95% Percentile 4503 95% BCA Bootstrap UTL with 90% Coverage 5300

99% Percentile 5692 95% UPL 5300

95% Chebyshev UPL 7155

95% WH Approx. Gamma UPL 4613 Upper Threshold Limit Based upon IQR 4544

95% HW Approx. Gamma UPL 4672

95% WH Approx. Gamma UTL with 90% Coverage 4971

95% HW Approx. Gamma UTL with 90% Coverage 5056

NAPHTHALENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 15 Minimum 2.708

Maximum 100 Maximum 4.605

Second Largest 50 Second Largest 3.912

First Quartile 24 First Quartile 3.175

Median 31.75 Median 3.458

Third Quartile 42.38 Third Quartile 3.746

Mean 36.13 Mean 3.475

SD 20.18 SD 0.47

Coefficient of Variation 0.559

Skewness 2.22

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.782 Shapiro Wilk Test Statistic 0.959

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 77.15 95% UTL with 90% Coverage 83.89

95% UPL (t) 72.59 95% UPL (t) 75.44

90% Percentile (z) 61.99 90% Percentile (z) 58.95

95% Percentile (z) 69.32 95% Percentile (z) 69.91

99% Percentile (z) 83.07 99% Percentile (z) 96.28

Gamma Distribution Test Data Distribution Test

k star 3.793 Data appear Gamma Distributed at 5% Significance Level

Theta Star 9.523

MLE of Mean 36.13

MLE of Standard Deviation 18.55

nu star 121.4
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A-D Test Statistic 0.402 Nonparametric Statistics

5% A-D Critical Value 0.742 90% Percentile 48.5

K-S Test Statistic 0.124 95% Percentile 62.5

5% K-S Critical Value 0.216 99% Percentile 92.5

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 100

90% Percentile 60.99 95% Percentile Bootstrap UTL with 90% Coverage 100

95% Percentile 71.02 95% BCA Bootstrap UTL with 90% Coverage 100

99% Percentile 92.51 95% UPL 100

95% Chebyshev UPL 126.8

95% WH Approx. Gamma UPL 72.91 Upper Threshold Limit Based upon IQR 69.94

95% HW Approx. Gamma UPL 73.33

95% WH Approx. Gamma UTL with 90% Coverage 79.34

95% HW Approx. Gamma UTL with 90% Coverage 80.16

PHENANTHRENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 520 Minimum 6.254

Maximum 7000 Maximum 8.854

Second Largest 2900 Second Largest 7.972

First Quartile 1375 First Quartile 7.226

Median 1600 Median 7.378

Third Quartile 2450 Third Quartile 7.803

Mean 2061 Mean 7.464

SD 1472 SD 0.575

Coefficient of Variation 0.715

Skewness 2.723

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.705 Shapiro Wilk Test Statistic 0.951

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 5054 95% UTL with 90% Coverage 5617

95% UPL (t) 4721 95% UPL (t) 4932

90% Percentile (z) 3948 90% Percentile (z) 3645

95% Percentile (z) 4482 95% Percentile (z) 4492

99% Percentile (z) 5486 99% Percentile (z) 6650

Gamma Distribution Test Data Distribution Test

k star 2.599 Data appear Gamma Distributed at 5% Significance Level

Theta Star 793
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MLE of Mean 2061

MLE of Standard Deviation 1278

nu star 83.15

A-D Test Statistic 0.571 Nonparametric Statistics

5% A-D Critical Value 0.744 90% Percentile 2750

K-S Test Statistic 0.157 95% Percentile 3925

5% K-S Critical Value 0.217 99% Percentile 6385

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 7000

90% Percentile 3774 95% Percentile Bootstrap UTL with 90% Coverage 7000

95% Percentile 4510 95% BCA Bootstrap UTL with 90% Coverage 4950

99% Percentile 6119 95% UPL 7000

95% Chebyshev UPL 8676

95% WH Approx. Gamma UPL 4647 Upper Threshold Limit Based upon IQR 4063

95% HW Approx. Gamma UPL 4686

95% WH Approx. Gamma UTL with 90% Coverage 5127

95% HW Approx. Gamma UTL with 90% Coverage 5202

PYRENE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1500 Minimum 7.313

Maximum 15000 Maximum 9.616

Second Largest 8000 Second Largest 8.987

First Quartile 3700 First Quartile 8.211

Median 5550 Median 8.622

Third Quartile 6425 Third Quartile 8.762

Mean 5656 Mean 8.506

SD 3152 SD 0.545

Coefficient of Variation 0.557

Skewness 1.703

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.858 Shapiro Wilk Test Statistic 0.969

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 12064 95% UTL with 90% Coverage 14988

95% UPL (t) 11351 95% UPL (t) 13250

90% Percentile (z) 9695 90% Percentile (z) 9949

95% Percentile (z) 10840 95% Percentile (z) 12129

99% Percentile (z) 12988 99% Percentile (z) 17588
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Gamma Distribution Test Data Distribution Test

k star 3.198 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1769

MLE of Mean 5656

MLE of Standard Deviation 3163

nu star 102.3

A-D Test Statistic 0.29 Nonparametric Statistics

5% A-D Critical Value 0.742 90% Percentile 7950

K-S Test Statistic 0.137 95% Percentile 9750

5% K-S Critical Value 0.216 99% Percentile 13950

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 15000

90% Percentile 9898 95% Percentile Bootstrap UTL with 90% Coverage 15000

95% Percentile 11657 95% BCA Bootstrap UTL with 90% Coverage 15000

99% Percentile 15457 95% UPL 15000

95% Chebyshev UPL 19817

95% WH Approx. Gamma UPL 12028 Upper Threshold Limit Based upon IQR 10513

95% HW Approx. Gamma UPL 12245

95% WH Approx. Gamma UTL with 90% Coverage 13168

95% HW Approx. Gamma UTL with 90% Coverage 13489

4,4'-DDD

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 34 Minimum 3.526

Maximum 190 Maximum 5.247

Second Largest 130 Second Largest 4.868

First Quartile 55.25 First Quartile 4.012

Median 80.5 Median 4.388

Third Quartile 93.5 Third Quartile 4.533

Mean 83.25 Mean 4.327

SD 39.47 SD 0.446

Coefficient of Variation 0.474

Skewness 1.361

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.892 Shapiro Wilk Test Statistic 0.98

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 163.5 95% UTL with 90% Coverage 187.3
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95% UPL (t) 154.6 95% UPL (t) 169.4

90% Percentile (z) 133.8 90% Percentile (z) 134

95% Percentile (z) 148.2 95% Percentile (z) 157.6

99% Percentile (z) 175.1 99% Percentile (z) 213.5

Gamma Distribution Test Data Distribution Test

k star 4.451 Data appear Normal at 5% Significance Level

Theta Star 18.71

MLE of Mean 83.25

MLE of Standard Deviation 39.46

nu star 142.4

A-D Test Statistic 0.273 Nonparametric Statistics

5% A-D Critical Value 0.741 90% Percentile 125

K-S Test Statistic 0.142 95% Percentile 145

5% K-S Critical Value 0.216 99% Percentile 181

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 190

90% Percentile 136.1 95% Percentile Bootstrap UTL with 90% Coverage 190

95% Percentile 156.9 95% BCA Bootstrap UTL with 90% Coverage 190

99% Percentile 201.2 95% UPL 190

95% Chebyshev UPL 260.6

95% WH Approx. Gamma UPL 161.1 Upper Threshold Limit Based upon IQR 150.9

95% HW Approx. Gamma UPL 162.7

95% WH Approx. Gamma UTL with 90% Coverage 174.4

95% HW Approx. Gamma UTL with 90% Coverage 176.9

4,4'-DDE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 15 Minimum 2.708

Maximum 53 Maximum 3.97

Second Largest 45 Second Largest 3.807

First Quartile 20 First Quartile 2.996

Median 27.5 Median 3.314

Third Quartile 33.75 Third Quartile 3.518

Mean 28.97 Mean 3.306

SD 10.49 SD 0.357

Coefficient of Variation 0.362

Skewness 0.793

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Test Statistic 0.981

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 50.29 95% UTL with 90% Coverage 56.43

95% UPL (t) 47.92 95% UPL (t) 52.05

90% Percentile (z) 42.41 90% Percentile (z) 43.14

95% Percentile (z) 46.22 95% Percentile (z) 49.12

99% Percentile (z) 53.37 99% Percentile (z) 62.66

Gamma Distribution Test Data Distribution Test

k star 6.968 Data appear Normal at 5% Significance Level

Theta Star 4.158

MLE of Mean 28.97

MLE of Standard Deviation 10.97

nu star 223

A-D Test Statistic 0.169 Nonparametric Statistics

5% A-D Critical Value 0.74 90% Percentile 41.75

K-S Test Statistic 0.129 95% Percentile 47

5% K-S Critical Value 0.215 99% Percentile 51.8

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 53

90% Percentile 43.62 95% Percentile Bootstrap UTL with 90% Coverage 53

95% Percentile 49.06 95% BCA Bootstrap UTL with 90% Coverage 49

99% Percentile 60.38 95% UPL 53

95% Chebyshev UPL 76.1

95% WH Approx. Gamma UPL 50.06 Upper Threshold Limit Based upon IQR 54.38

95% HW Approx. Gamma UPL 50.48

95% WH Approx. Gamma UTL with 90% Coverage 53.47

95% HW Approx. Gamma UTL with 90% Coverage 54.09

ALUMINUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 10600 Minimum 9.269

Maximum 22800 Maximum 10.03

Second Largest 21300 Second Largest 9.966

First Quartile 17000 First Quartile 9.739

Median 18275 Median 9.813

Third Quartile 19950 Third Quartile 9.901

Mean 18084 Mean 9.788

SD 3015 SD 0.186

Coefficient of Variation 0.167

Skewness -0.907
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Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.876

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 24213 95% UTL with 90% Coverage 26007

95% UPL (t) 23532 95% UPL (t) 24936

90% Percentile (z) 21948 90% Percentile (z) 22613

95% Percentile (z) 23043 95% Percentile (z) 24195

99% Percentile (z) 25097 99% Percentile (z) 27466

Gamma Distribution Test Data Distribution Test

k star 27.26 Data appear Normal at 5% Significance Level

Theta Star 663.5

MLE of Mean 18084

MLE of Standard Deviation 3464

nu star 872.2

A-D Test Statistic 0.613 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 21200

K-S Test Statistic 0.212 95% Percentile 21675

5% K-S Critical Value 0.215 99% Percentile 22575

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 22800

90% Percentile 22641 95% Percentile Bootstrap UTL with 90% Coverage 22800

95% Percentile 24134 95% BCA Bootstrap UTL with 90% Coverage 22800

99% Percentile 27102 95% UPL 22800

95% Chebyshev UPL 31629

95% WH Approx. Gamma UPL 24346 Upper Threshold Limit Based upon IQR 24375

95% HW Approx. Gamma UPL 24479

95% WH Approx. Gamma UTL with 90% Coverage 25246

95% HW Approx. Gamma UTL with 90% Coverage 25417

ARSENIC

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 8.3 Minimum 2.116

Maximum 23.5 Maximum 3.157

Second Largest 22.6 Second Largest 3.118

First Quartile 12.65 First Quartile 2.538

Median 16.4 Median 2.796

Third Quartile 18.1 Third Quartile 2.896

Mean 16.13 Mean 2.742
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SD 4.415 SD 0.293

Coefficient of Variation 0.274

Skewness 0.0229

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.951

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 25.1 95% UTL with 90% Coverage 28.14

95% UPL (t) 24.1 95% UPL (t) 26.34

90% Percentile (z) 21.78 90% Percentile (z) 22.59

95% Percentile (z) 23.39 95% Percentile (z) 25.12

99% Percentile (z) 26.4 99% Percentile (z) 30.66

Gamma Distribution Test Data Distribution Test

k star 10.83 Data appear Normal at 5% Significance Level

Theta Star 1.489

MLE of Mean 16.13

MLE of Standard Deviation 4.9

nu star 346.5

A-D Test Statistic 0.299 Nonparametric Statistics

5% A-D Critical Value 0.738 90% Percentile 22.35

K-S Test Statistic 0.139 95% Percentile 22.83

5% K-S Critical Value 0.215 99% Percentile 23.37

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 23.5

90% Percentile 22.64 95% Percentile Bootstrap UTL with 90% Coverage 23.5

95% Percentile 24.94 95% BCA Bootstrap UTL with 90% Coverage 23.5

99% Percentile 29.65 95% UPL 23.5

95% Chebyshev UPL 35.96

95% WH Approx. Gamma UPL 25.33 Upper Threshold Limit Based upon IQR 26.28

95% HW Approx. Gamma UPL 25.55

95% WH Approx. Gamma UTL with 90% Coverage 26.75

95% HW Approx. Gamma UTL with 90% Coverage 27.05

BARIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 58.1 Minimum 4.062

Maximum 290 Maximum 5.67

Second Largest 251 Second Largest 5.525
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First Quartile 113.5 First Quartile 4.731

Median 178 Median 5.182

Third Quartile 220.8 Third Quartile 5.397

Mean 171.7 Mean 5.068

SD 64.36 SD 0.428

Coefficient of Variation 0.375

Skewness 0.0102

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Test Statistic 0.93

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 302.5 95% UTL with 90% Coverage 379.3

95% UPL (t) 288 95% UPL (t) 344.3

90% Percentile (z) 254.1 90% Percentile (z) 275

95% Percentile (z) 277.5 95% Percentile (z) 321.2

99% Percentile (z) 321.4 99% Percentile (z) 430

Gamma Distribution Test Data Distribution Test

k star 5.416 Data appear Normal at 5% Significance Level

Theta Star 31.7

MLE of Mean 171.7

MLE of Standard Deviation 73.76

nu star 173.3

A-D Test Statistic 0.4 Nonparametric Statistics

5% A-D Critical Value 0.741 90% Percentile 239.5

K-S Test Statistic 0.138 95% Percentile 260.8

5% K-S Critical Value 0.216 99% Percentile 284.2

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 290

90% Percentile 270.4 95% Percentile Bootstrap UTL with 90% Coverage 290

95% Percentile 308.2 95% BCA Bootstrap UTL with 90% Coverage 290

99% Percentile 387.8 95% UPL 290

95% Chebyshev UPL 460.8

95% WH Approx. Gamma UPL 315.9 Upper Threshold Limit Based upon IQR 381.6

95% HW Approx. Gamma UPL 321.6

95% WH Approx. Gamma UTL with 90% Coverage 339.8

95% HW Approx. Gamma UTL with 90% Coverage 347.6

BERYLLIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 8

Tolerance Factor 2.033



1249

1250

1251

1252

1253

1254

1255

1256

1257

1258

1259

1260

1261

1262

1263

1264

1265

1266

1267

1268

1269

1270

1271

1272

1273

1274

1275

1276

1277

1278

1279

1280

1281

1282

1283

1284

1285

1286

1287

1288

1289

1290

1291

1292

1293

1294

1295

1296

1297

1298

1299

1300

A B C D E F G H I J K L

Raw Statistics Log-Transformed Statistics

Minimum 0.92 Minimum -0.0834

Maximum 2.3 Maximum 0.833

Second Largest 2 Second Largest 0.693

First Quartile 1.5 First Quartile 0.405

Median 1.6 Median 0.47

Third Quartile 1.9 Third Quartile 0.642

Mean 1.673 Mean 0.496

SD 0.317 SD 0.208

Coefficient of Variation 0.19

Skewness -0.361

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Test Statistic 0.893

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 2.318 95% UTL with 90% Coverage 2.505

95% UPL (t) 2.246 95% UPL (t) 2.39

90% Percentile (z) 2.08 90% Percentile (z) 2.143

95% Percentile (z) 2.195 95% Percentile (z) 2.311

99% Percentile (z) 2.411 99% Percentile (z) 2.662

Gamma Distribution Test Data Distribution Test

k star 21.74 Data appear Normal at 5% Significance Level

Theta Star 0.077

MLE of Mean 1.673

MLE of Standard Deviation 0.359

nu star 695.5

A-D Test Statistic 0.524 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 1.95

K-S Test Statistic 0.144 95% Percentile 2.075

5% K-S Critical Value 0.215 99% Percentile 2.255

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 2.3

90% Percentile 2.146 95% Percentile Bootstrap UTL with 90% Coverage 2.3

95% Percentile 2.304 95% BCA Bootstrap UTL with 90% Coverage 2.15

99% Percentile 2.619 95% UPL 2.3

95% Chebyshev UPL 3.098

95% WH Approx. Gamma UPL 2.327 Upper Threshold Limit Based upon IQR 2.5

95% HW Approx. Gamma UPL 2.341

95% WH Approx. Gamma UTL with 90% Coverage 2.422

95% HW Approx. Gamma UTL with 90% Coverage 2.44

CADMIUM



1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

1311

1312

1313

1314

1315

1316

1317

1318

1319

1320

1321

1322

1323

1324

1325

1326

1327

1328

1329

1330

1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

A B C D E F G H I J K L

General Statistics

Total Number of Observations 16 Number of Distinct Observations 11

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1.4 Minimum 0.336

Maximum 3.9 Maximum 1.361

Second Largest 3.2 Second Largest 1.163

First Quartile 2.4 First Quartile 0.875

Median 2.525 Median 0.926

Third Quartile 2.65 Third Quartile 0.974

Mean 2.559 Mean 0.917

SD 0.552 SD 0.227

Coefficient of Variation 0.216

Skewness 0.326

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.918 Shapiro Wilk Test Statistic 0.898

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 3.682 95% UTL with 90% Coverage 3.969

95% UPL (t) 3.557 95% UPL (t) 3.77

90% Percentile (z) 3.267 90% Percentile (z) 3.346

95% Percentile (z) 3.468 95% Percentile (z) 3.634

99% Percentile (z) 3.844 99% Percentile (z) 4.242

Gamma Distribution Test Data Distribution Test

k star 17.81 Data appear Normal at 5% Significance Level

Theta Star 0.144

MLE of Mean 2.559

MLE of Standard Deviation 0.607

nu star 569.8

A-D Test Statistic 0.763 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 3.1

K-S Test Statistic 0.223 95% Percentile 3.375

5% K-S Critical Value 0.215 99% Percentile 3.795

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 3.9

90% Percentile 3.361 95% Percentile Bootstrap UTL with 90% Coverage 3.9

95% Percentile 3.632 95% BCA Bootstrap UTL with 90% Coverage 3.55

99% Percentile 4.177 95% UPL 3.9

95% Chebyshev UPL 5.041

95% WH Approx. Gamma UPL 3.673 Upper Threshold Limit Based upon IQR 3.025

95% HW Approx. Gamma UPL 3.694

95% WH Approx. Gamma UTL with 90% Coverage 3.837

95% HW Approx. Gamma UTL with 90% Coverage 3.866



1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375

1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

A B C D E F G H I J K L

CALCIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 3540 Minimum 8.172

Maximum 8000 Maximum 8.987

Second Largest 7510 Second Largest 8.924

First Quartile 5313 First Quartile 8.577

Median 5930 Median 8.688

Third Quartile 6690 Third Quartile 8.808

Mean 5857 Mean 8.651

SD 1279 SD 0.237

Coefficient of Variation 0.218

Skewness -0.359

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Test Statistic 0.927

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 8456 95% UTL with 90% Coverage 9246

95% UPL (t) 8167 95% UPL (t) 8765

90% Percentile (z) 7495 90% Percentile (z) 7739

95% Percentile (z) 7960 95% Percentile (z) 8434

99% Percentile (z) 8831 99% Percentile (z) 9912

Gamma Distribution Test Data Distribution Test

k star 16.56 Data appear Normal at 5% Significance Level

Theta Star 353.7

MLE of Mean 5857

MLE of Standard Deviation 1439

nu star 529.8

A-D Test Statistic 0.396 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 7245

K-S Test Statistic 0.153 95% Percentile 7633

5% K-S Critical Value 0.215 99% Percentile 7927

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 8000

90% Percentile 7760 95% Percentile Bootstrap UTL with 90% Coverage 8000

95% Percentile 8407 95% BCA Bootstrap UTL with 90% Coverage 8000

99% Percentile 9714 95% UPL 8000

95% Chebyshev UPL 11602



1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

A B C D E F G H I J K L

95% WH Approx. Gamma UPL 8509 Upper Threshold Limit Based upon IQR 8756

95% HW Approx. Gamma UPL 8566

95% WH Approx. Gamma UTL with 90% Coverage 8904

95% HW Approx. Gamma UTL with 90% Coverage 8980

CHROMIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 30.4 Minimum 3.414

Maximum 76.7 Maximum 4.34

Second Largest 65.9 Second Largest 4.188

First Quartile 45.93 First Quartile 3.819

Median 54.85 Median 4.004

Third Quartile 59.01 Third Quartile 4.078

Mean 52.28 Mean 3.924

SD 13.13 SD 0.272

Coefficient of Variation 0.251

Skewness -0.225

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.908

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 78.97 95% UTL with 90% Coverage 88.03

95% UPL (t) 76 95% UPL (t) 82.77

90% Percentile (z) 69.11 90% Percentile (z) 71.74

95% Percentile (z) 73.87 95% Percentile (z) 79.2

99% Percentile (z) 82.82 99% Percentile (z) 95.35

Gamma Distribution Test Data Distribution Test

k star 12.56 Data appear Normal at 5% Significance Level

Theta Star 4.163

MLE of Mean 52.28

MLE of Standard Deviation 14.75

nu star 401.9

A-D Test Statistic 0.622 Nonparametric Statistics

5% A-D Critical Value 0.738 90% Percentile 65.85

K-S Test Statistic 0.187 95% Percentile 68.6

5% K-S Critical Value 0.215 99% Percentile 75.08

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 76.7



1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484

1485

1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

A B C D E F G H I J K L

90% Percentile 71.86 95% Percentile Bootstrap UTL with 90% Coverage 76.7

95% Percentile 78.68 95% BCA Bootstrap UTL with 90% Coverage 76.7

99% Percentile 92.57 95% UPL 76.7

95% Chebyshev UPL 111.3

95% WH Approx. Gamma UPL 79.81 Upper Threshold Limit Based upon IQR 78.64

95% HW Approx. Gamma UPL 80.47

95% WH Approx. Gamma UTL with 90% Coverage 84.01

95% HW Approx. Gamma UTL with 90% Coverage 84.89

COBALT

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 5.5 Minimum 1.705

Maximum 24.2 Maximum 3.186

Second Largest 18.2 Second Largest 2.901

First Quartile 8.475 First Quartile 2.137

Median 11.65 Median 2.454

Third Quartile 16.33 Third Quartile 2.792

Mean 12.47 Mean 2.443

SD 5.167 SD 0.415

Coefficient of Variation 0.414

Skewness 0.716

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.938 Shapiro Wilk Test Statistic 0.974

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 22.97 95% UTL with 90% Coverage 26.77

95% UPL (t) 21.81 95% UPL (t) 24.37

90% Percentile (z) 19.09 90% Percentile (z) 19.59

95% Percentile (z) 20.97 95% Percentile (z) 22.78

99% Percentile (z) 24.49 99% Percentile (z) 30.23

Gamma Distribution Test Data Distribution Test

k star 5.256 Data appear Normal at 5% Significance Level

Theta Star 2.372

MLE of Mean 12.47

MLE of Standard Deviation 5.438

nu star 168.2

A-D Test Statistic 0.266 Nonparametric Statistics

5% A-D Critical Value 0.741 90% Percentile 17.95

K-S Test Statistic 0.137 95% Percentile 19.7



1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

A B C D E F G H I J K L

5% K-S Critical Value 0.216 99% Percentile 23.3

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 24.2

90% Percentile 19.75 95% Percentile Bootstrap UTL with 90% Coverage 24.2

95% Percentile 22.55 95% BCA Bootstrap UTL with 90% Coverage 21.2

99% Percentile 28.45 95% UPL 24.2

95% Chebyshev UPL 35.69

95% WH Approx. Gamma UPL 23.1 Upper Threshold Limit Based upon IQR 28.1

95% HW Approx. Gamma UPL 23.37

95% WH Approx. Gamma UTL with 90% Coverage 24.88

95% HW Approx. Gamma UTL with 90% Coverage 25.27

COPPER

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 29.1 Minimum 3.371

Maximum 66.5 Maximum 4.197

Second Largest 61.6 Second Largest 4.121

First Quartile 47.01 First Quartile 3.85

Median 48.6 Median 3.884

Third Quartile 54.1 Third Quartile 3.991

Mean 49.67 Mean 3.89

SD 8.698 SD 0.189

Coefficient of Variation 0.175

Skewness -0.3

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.962 Shapiro Wilk Test Statistic 0.915

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 67.35 95% UTL with 90% Coverage 71.77

95% UPL (t) 65.38 95% UPL (t) 68.77

90% Percentile (z) 60.81 90% Percentile (z) 62.27

95% Percentile (z) 63.97 95% Percentile (z) 66.7

99% Percentile (z) 69.9 99% Percentile (z) 75.85

Gamma Distribution Test Data Distribution Test

k star 25.95 Data appear Normal at 5% Significance Level

Theta Star 1.914

MLE of Mean 49.67

MLE of Standard Deviation 9.749

nu star 830.5



1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

A B C D E F G H I J K L

A-D Test Statistic 0.413 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 59.75

K-S Test Statistic 0.177 95% Percentile 62.83

5% K-S Critical Value 0.215 99% Percentile 65.77

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 66.5

90% Percentile 62.5 95% Percentile Bootstrap UTL with 90% Coverage 66.5

95% Percentile 66.71 95% BCA Bootstrap UTL with 90% Coverage 64.05

99% Percentile 75.11 95% UPL 66.5

95% Chebyshev UPL 88.75

95% WH Approx. Gamma UPL 67.31 Upper Threshold Limit Based upon IQR 64.73

95% HW Approx. Gamma UPL 67.64

95% WH Approx. Gamma UTL with 90% Coverage 69.86

95% HW Approx. Gamma UTL with 90% Coverage 70.28

IRON

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 11100 Minimum 9.315

Maximum 31400 Maximum 10.35

Second Largest 28400 Second Largest 10.25

First Quartile 15413 First Quartile 9.643

Median 19150 Median 9.86

Third Quartile 23725 Third Quartile 10.07

Mean 19716 Mean 9.848

SD 5801 SD 0.299

Coefficient of Variation 0.294

Skewness 0.43

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Test Statistic 0.98

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 31509 95% UTL with 90% Coverage 34771

95% UPL (t) 30198 95% UPL (t) 32496

90% Percentile (z) 27150 90% Percentile (z) 27766

95% Percentile (z) 29258 95% Percentile (z) 30957

99% Percentile (z) 33211 99% Percentile (z) 37963

Gamma Distribution Test Data Distribution Test

k star 10.02 Data appear Normal at 5% Significance Level



1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

1644

1645

1646

1647

1648

1649

1650

1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664
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Theta Star 1967

MLE of Mean 19716

MLE of Standard Deviation 6228

nu star 320.7

A-D Test Statistic 0.134 Nonparametric Statistics

5% A-D Critical Value 0.738 90% Percentile 27050

K-S Test Statistic 0.0822 95% Percentile 29150

5% K-S Critical Value 0.215 99% Percentile 30950

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 31400

90% Percentile 27998 95% Percentile Bootstrap UTL with 90% Coverage 31400

95% Percentile 30950 95% BCA Bootstrap UTL with 90% Coverage 31400

99% Percentile 37009 95% UPL 31400

95% Chebyshev UPL 45781

95% WH Approx. Gamma UPL 31456 Upper Threshold Limit Based upon IQR 36194

95% HW Approx. Gamma UPL 31682

95% WH Approx. Gamma UTL with 90% Coverage 33284

95% HW Approx. Gamma UTL with 90% Coverage 33604

LEAD

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 62.7 Minimum 4.138

Maximum 232 Maximum 5.447

Second Largest 208 Second Largest 5.338

First Quartile 132.5 First Quartile 4.887

Median 144.5 Median 4.973

Third Quartile 166 Third Quartile 5.112

Mean 146.3 Mean 4.942

SD 41.73 SD 0.319

Coefficient of Variation 0.285

Skewness 0.0429

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.97 Shapiro Wilk Test Statistic 0.922

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 231.1 95% UTL with 90% Coverage 267.8

95% UPL (t) 221.7 95% UPL (t) 249.2

90% Percentile (z) 199.8 90% Percentile (z) 210.7

95% Percentile (z) 214.9 95% Percentile (z) 236.6



1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

1705

1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716
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99% Percentile (z) 243.4 99% Percentile (z) 294

Gamma Distribution Test Data Distribution Test

k star 9.52 Data appear Normal at 5% Significance Level

Theta Star 15.37

MLE of Mean 146.3

MLE of Standard Deviation 47.41

nu star 304.6

A-D Test Statistic 0.425 Nonparametric Statistics

5% A-D Critical Value 0.739 90% Percentile 191.5

K-S Test Statistic 0.205 95% Percentile 214

5% K-S Critical Value 0.215 99% Percentile 228.4

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 232

90% Percentile 209.4 95% Percentile Bootstrap UTL with 90% Coverage 232

95% Percentile 232 95% BCA Bootstrap UTL with 90% Coverage 220

99% Percentile 278.5 95% UPL 232

95% Chebyshev UPL 333.8

95% WH Approx. Gamma UPL 235.9 Upper Threshold Limit Based upon IQR 216.3

95% HW Approx. Gamma UPL 238.7

95% WH Approx. Gamma UTL with 90% Coverage 249.9

95% HW Approx. Gamma UTL with 90% Coverage 253.6

MAGNESIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 3710 Minimum 8.219

Maximum 8490 Maximum 9.047

Second Largest 7620 Second Largest 8.939

First Quartile 5158 First Quartile 8.544

Median 6203 Median 8.733

Third Quartile 6753 Third Quartile 8.818

Mean 5915 Mean 8.656

SD 1398 SD 0.255

Coefficient of Variation 0.236

Skewness -0.247

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk Test Statistic 0.896

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution



1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

1761

1762

1763

1764

1765

1766

1767

1768
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95% UTL with 90% Coverage 8756 95% UTL with 90% Coverage 9647

95% UPL (t) 8440 95% UPL (t) 9107

90% Percentile (z) 7706 90% Percentile (z) 7966

95% Percentile (z) 8214 95% Percentile (z) 8739

99% Percentile (z) 9166 99% Percentile (z) 10396

Gamma Distribution Test Data Distribution Test

k star 14.26 Data appear Normal at 5% Significance Level

Theta Star 414.8

MLE of Mean 5915

MLE of Standard Deviation 1566

nu star 456.3

A-D Test Statistic 0.68 Nonparametric Statistics

5% A-D Critical Value 0.737 90% Percentile 7255

K-S Test Statistic 0.2 95% Percentile 7838

5% K-S Critical Value 0.215 99% Percentile 8360

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 8490

90% Percentile 7990 95% Percentile Bootstrap UTL with 90% Coverage 8490

95% Percentile 8704 95% BCA Bootstrap UTL with 90% Coverage 8490

99% Percentile 10154 95% UPL 8490

95% Chebyshev UPL 12194

95% WH Approx. Gamma UPL 8820 Upper Threshold Limit Based upon IQR 9145

95% HW Approx. Gamma UPL 8884

95% WH Approx. Gamma UTL with 90% Coverage 9258

95% HW Approx. Gamma UTL with 90% Coverage 9344

MANGANESE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 156 Minimum 5.05

Maximum 792 Maximum 6.675

Second Largest 625 Second Largest 6.438

First Quartile 229.5 First Quartile 5.436

Median 321 Median 5.768

Third Quartile 510.8 Third Quartile 6.235

Mean 373.9 Mean 5.815

SD 183.4 SD 0.48

Coefficient of Variation 0.49

Skewness 0.871

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.913 Shapiro Wilk Test Statistic 0.964



1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

1816

1817

1818

1819

1820
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Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 746.7 95% UTL with 90% Coverage 889.5

95% UPL (t) 705.2 95% UPL (t) 798.1

90% Percentile (z) 608.9 90% Percentile (z) 620.3

95% Percentile (z) 675.5 95% Percentile (z) 738.4

99% Percentile (z) 800.5 99% Percentile (z) 1024

Gamma Distribution Test Data Distribution Test

k star 3.914 Data appear Normal at 5% Significance Level

Theta Star 95.53

MLE of Mean 373.9

MLE of Standard Deviation 189

nu star 125.3

A-D Test Statistic 0.343 Nonparametric Statistics

5% A-D Critical Value 0.741 90% Percentile 588.5

K-S Test Statistic 0.136 95% Percentile 666.8

5% K-S Critical Value 0.216 99% Percentile 767

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 792

90% Percentile 627.3 95% Percentile Bootstrap UTL with 90% Coverage 792

95% Percentile 729 95% BCA Bootstrap UTL with 90% Coverage 708.5

99% Percentile 946.5 95% UPL 792

95% Chebyshev UPL 1198

95% WH Approx. Gamma UPL 750.7 Upper Threshold Limit Based upon IQR 932.6

95% HW Approx. Gamma UPL 760.2

95% WH Approx. Gamma UTL with 90% Coverage 816.2

95% HW Approx. Gamma UTL with 90% Coverage 830.8

MERCURY

General Statistics

Total Number of Observations 16 Number of Distinct Observations 9

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 0.13 Minimum -2.04

Maximum 0.25 Maximum -1.386

Second Largest 0.23 Second Largest -1.47

First Quartile 0.17 First Quartile -1.772

Median 0.18 Median -1.715

Third Quartile 0.2 Third Quartile -1.609

Mean 0.185 Mean -1.696

SD 0.0279 SD 0.149

Coefficient of Variation 0.151

Skewness 0.591



1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

1871

1872
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Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.942

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 0.242 95% UTL with 90% Coverage 0.249

95% UPL (t) 0.236 95% UPL (t) 0.24

90% Percentile (z) 0.221 90% Percentile (z) 0.222

95% Percentile (z) 0.231 95% Percentile (z) 0.235

99% Percentile (z) 0.25 99% Percentile (z) 0.26

Gamma Distribution Test Data Distribution Test

k star 38.97 Data appear Normal at 5% Significance Level

Theta Star 0.00476

MLE of Mean 0.185

MLE of Standard Deviation 0.0297

nu star 1247

A-D Test Statistic 0.484 Nonparametric Statistics

5% A-D Critical Value 0.735 90% Percentile 0.215

K-S Test Statistic 0.17 95% Percentile 0.235

5% K-S Critical Value 0.214 99% Percentile 0.247

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 0.25

90% Percentile 0.224 95% Percentile Bootstrap UTL with 90% Coverage 0.25

95% Percentile 0.237 95% BCA Bootstrap UTL with 90% Coverage 0.24

99% Percentile 0.261 95% UPL 0.25

95% Chebyshev UPL 0.311

95% WH Approx. Gamma UPL 0.238 Upper Threshold Limit Based upon IQR 0.245

95% HW Approx. Gamma UPL 0.239

95% WH Approx. Gamma UTL with 90% Coverage 0.246

95% HW Approx. Gamma UTL with 90% Coverage 0.246

NICKEL

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 25 Minimum 3.219

Maximum 55.5 Maximum 4.016

Second Largest 52.8 Second Largest 3.967

First Quartile 33.26 First Quartile 3.504

Median 37.25 Median 3.617



1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924
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Third Quartile 43.15 Third Quartile 3.765

Mean 38.25 Mean 3.616

SD 9.325 SD 0.246

Coefficient of Variation 0.244

Skewness 0.36

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.95 Shapiro Wilk Test Statistic 0.954

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 57.2 95% UTL with 90% Coverage 61.34

95% UPL (t) 55.1 95% UPL (t) 58.02

90% Percentile (z) 50.2 90% Percentile (z) 50.98

95% Percentile (z) 53.58 95% Percentile (z) 55.75

99% Percentile (z) 59.94 99% Percentile (z) 65.93

Gamma Distribution Test Data Distribution Test

k star 14.63 Data appear Normal at 5% Significance Level

Theta Star 2.614

MLE of Mean 38.25

MLE of Standard Deviation 10

nu star 468.1

A-D Test Statistic 0.265 Nonparametric Statistics

5% A-D Critical Value 0.737 90% Percentile 51.6

K-S Test Statistic 0.111 95% Percentile 53.48

5% K-S Critical Value 0.215 99% Percentile 55.1

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 55.5

90% Percentile 51.49 95% Percentile Bootstrap UTL with 90% Coverage 55.5

95% Percentile 56.04 95% BCA Bootstrap UTL with 90% Coverage 55.5

99% Percentile 65.26 95% UPL 55.5

95% Chebyshev UPL 80.14

95% WH Approx. Gamma UPL 56.76 Upper Threshold Limit Based upon IQR 57.98

95% HW Approx. Gamma UPL 57.04

95% WH Approx. Gamma UTL with 90% Coverage 59.55

95% HW Approx. Gamma UTL with 90% Coverage 59.95

POTASSIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1750 Minimum 7.467



1925

1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976
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Maximum 3950 Maximum 8.281

Second Largest 3860 Second Largest 8.258

First Quartile 2643 First Quartile 7.876

Median 2985 Median 8.001

Third Quartile 3365 Third Quartile 8.121

Mean 2968 Mean 7.97

SD 655.6 SD 0.24

Coefficient of Variation 0.221

Skewness -0.386

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.96 Shapiro Wilk Test Statistic 0.927

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 4301 95% UTL with 90% Coverage 4713

95% UPL (t) 4153 95% UPL (t) 4464

90% Percentile (z) 3808 90% Percentile (z) 3935

95% Percentile (z) 4046 95% Percentile (z) 4294

99% Percentile (z) 4493 99% Percentile (z) 5057

Gamma Distribution Test Data Distribution Test

k star 16.14 Data appear Normal at 5% Significance Level

Theta Star 183.9

MLE of Mean 2968

MLE of Standard Deviation 738.8

nu star 516.5

A-D Test Statistic 0.389 Nonparametric Statistics

5% A-D Critical Value 0.737 90% Percentile 3750

K-S Test Statistic 0.153 95% Percentile 3883

5% K-S Critical Value 0.215 99% Percentile 3937

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 3950

90% Percentile 3945 95% Percentile Bootstrap UTL with 90% Coverage 3950

95% Percentile 4279 95% BCA Bootstrap UTL with 90% Coverage 3950

99% Percentile 4951 95% UPL 3950

95% Chebyshev UPL 5914

95% WH Approx. Gamma UPL 4331 Upper Threshold Limit Based upon IQR 4449

95% HW Approx. Gamma UPL 4361

95% WH Approx. Gamma UTL with 90% Coverage 4534

95% HW Approx. Gamma UTL with 90% Coverage 4574

SELENIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 10



1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

A B C D E F G H I J K L

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1.3 Minimum 0.262

Maximum 3.5 Maximum 1.253

Second Largest 3.1 Second Largest 1.131

First Quartile 2.2 First Quartile 0.788

Median 2.4 Median 0.875

Third Quartile 2.55 Third Quartile 0.936

Mean 2.403 Mean 0.854

SD 0.503 SD 0.225

Coefficient of Variation 0.209

Skewness -0.0046

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.929 Shapiro Wilk Test Statistic 0.892

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 3.425 95% UTL with 90% Coverage 3.716

95% UPL (t) 3.312 95% UPL (t) 3.532

90% Percentile (z) 3.048 90% Percentile (z) 3.137

95% Percentile (z) 3.23 95% Percentile (z) 3.405

99% Percentile (z) 3.573 99% Percentile (z) 3.971

Gamma Distribution Test Data Distribution Test

k star 18.31 Data appear Normal at 5% Significance Level

Theta Star 0.131

MLE of Mean 2.403

MLE of Standard Deviation 0.562

nu star 586.1

A-D Test Statistic 0.757 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 2.925

K-S Test Statistic 0.213 95% Percentile 3.2

5% K-S Critical Value 0.215 99% Percentile 3.44

Data follow Appx. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 3.5

90% Percentile 3.145 95% Percentile Bootstrap UTL with 90% Coverage 3.5

95% Percentile 3.395 95% BCA Bootstrap UTL with 90% Coverage 3.5

99% Percentile 3.898 95% UPL 3.5

95% Chebyshev UPL 4.662

95% WH Approx. Gamma UPL 3.433 Upper Threshold Limit Based upon IQR 3.075

95% HW Approx. Gamma UPL 3.454

95% WH Approx. Gamma UTL with 90% Coverage 3.585

95% HW Approx. Gamma UTL with 90% Coverage 3.614



2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080
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SILVER

General Statistics

Total Number of Observations 16 Number of Distinct Observations 13

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 0.1 Minimum -2.303

Maximum 0.54 Maximum -0.616

Second Largest 0.3 Second Largest -1.204

First Quartile 0.18 First Quartile -1.715

Median 0.19 Median -1.661

Third Quartile 0.219 Third Quartile -1.52

Mean 0.219 Mean -1.583

SD 0.0971 SD 0.354

Coefficient of Variation 0.442

Skewness 2.615

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.702 Shapiro Wilk Test Statistic 0.869

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 0.417 95% UTL with 90% Coverage 0.422

95% UPL (t) 0.395 95% UPL (t) 0.389

90% Percentile (z) 0.344 90% Percentile (z) 0.323

95% Percentile (z) 0.379 95% Percentile (z) 0.368

99% Percentile (z) 0.445 99% Percentile (z) 0.468

Gamma Distribution Test Data Distribution Test

k star 6.313 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0348

MLE of Mean 0.219

MLE of Standard Deviation 0.0873

nu star 202

A-D Test Statistic 1.166 Nonparametric Statistics

5% A-D Critical Value 0.74 90% Percentile 0.29

K-S Test Statistic 0.224 95% Percentile 0.36

5% K-S Critical Value 0.215 99% Percentile 0.504

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 0.54

90% Percentile 0.336 95% Percentile Bootstrap UTL with 90% Coverage 0.54

95% Percentile 0.38 95% BCA Bootstrap UTL with 90% Coverage 0.42

99% Percentile 0.472 95% UPL 0.54

95% Chebyshev UPL 0.656

95% WH Approx. Gamma UPL 0.387 Upper Threshold Limit Based upon IQR 0.277

95% HW Approx. Gamma UPL 0.387

95% WH Approx. Gamma UTL with 90% Coverage 0.414



2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132
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95% HW Approx. Gamma UTL with 90% Coverage 0.415

SODIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 260 Minimum 5.561

Maximum 949 Maximum 6.855

Second Largest 652 Second Largest 6.48

First Quartile 355.8 First Quartile 5.874

Median 396 Median 5.981

Third Quartile 534.5 Third Quartile 6.281

Mean 461.2 Mean 6.077

SD 174.3 SD 0.337

Coefficient of Variation 0.378

Skewness 1.568

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Test Statistic 0.955

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 815.4 95% UTL with 90% Coverage 864.6

95% UPL (t) 776.1 95% UPL (t) 801.2

90% Percentile (z) 684.5 90% Percentile (z) 671.2

95% Percentile (z) 747.8 95% Percentile (z) 758.6

99% Percentile (z) 866.6 99% Percentile (z) 954.5

Gamma Distribution Test Data Distribution Test

k star 7.329 Data appear Gamma Distributed at 5% Significance Level

Theta Star 62.93

MLE of Mean 461.2

MLE of Standard Deviation 170.4

nu star 234.5

A-D Test Statistic 0.447 Nonparametric Statistics

5% A-D Critical Value 0.739 90% Percentile 642.5

K-S Test Statistic 0.165 95% Percentile 726.3

5% K-S Critical Value 0.215 99% Percentile 904.5

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 949

90% Percentile 688.5 95% Percentile Bootstrap UTL with 90% Coverage 949

95% Percentile 772.4 95% BCA Bootstrap UTL with 90% Coverage 800.5

99% Percentile 946.7 95% UPL 949



2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184
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95% Chebyshev UPL 1244

95% WH Approx. Gamma UPL 786.8 Upper Threshold Limit Based upon IQR 802.6

95% HW Approx. Gamma UPL 789.7

95% WH Approx. Gamma UTL with 90% Coverage 839.2

95% HW Approx. Gamma UTL with 90% Coverage 844.4

VANADIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 34.6 Minimum 3.544

Maximum 78.8 Maximum 4.367

Second Largest 69.4 Second Largest 4.24

First Quartile 50.65 First Quartile 3.924

Median 57.35 Median 4.049

Third Quartile 63.45 Third Quartile 4.15

Mean 56.58 Mean 4.013

SD 11.93 SD 0.227

Coefficient of Variation 0.211

Skewness -0.284

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.973 Shapiro Wilk Test Statistic 0.935

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 80.83 95% UTL with 90% Coverage 87.74

95% UPL (t) 78.13 95% UPL (t) 83.35

90% Percentile (z) 71.87 90% Percentile (z) 73.98

95% Percentile (z) 76.2 95% Percentile (z) 80.34

99% Percentile (z) 84.33 99% Percentile (z) 93.78

Gamma Distribution Test Data Distribution Test

k star 17.93 Data appear Normal at 5% Significance Level

Theta Star 3.155

MLE of Mean 56.58

MLE of Standard Deviation 13.36

nu star 573.9

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 68.9

K-S Test Statistic 0.165 95% Percentile 71.75

5% K-S Critical Value 0.215 99% Percentile 77.39

Data appear Gamma Distributed at 5% Significance Level



2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236
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Assuming Gamma Distribution 95% UTL with 90% Coverage 78.8

90% Percentile 74.24 95% Percentile Bootstrap UTL with 90% Coverage 78.8

95% Percentile 80.2 95% BCA Bootstrap UTL with 90% Coverage 74.1

99% Percentile 92.21 95% UPL 78.8

95% Chebyshev UPL 110.2

95% WH Approx. Gamma UPL 81.12 Upper Threshold Limit Based upon IQR 82.65

95% HW Approx. Gamma UPL 81.62

95% WH Approx. Gamma UTL with 90% Coverage 84.75

95% HW Approx. Gamma UTL with 90% Coverage 85.41

ZINC

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 188 Minimum 5.236

Maximum 442 Maximum 6.091

Second Largest 366 Second Largest 5.903

First Quartile 259.6 First Quartile 5.559

Median 288 Median 5.663

Third Quartile 313 Third Quartile 5.746

Mean 290.6 Mean 5.651

SD 62.68 SD 0.214

Coefficient of Variation 0.216

Skewness 0.669

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Test Statistic 0.987

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 418 95% UTL with 90% Coverage 439.2

95% UPL (t) 403.9 95% UPL (t) 418.5

90% Percentile (z) 370.9 90% Percentile (z) 374.1

95% Percentile (z) 393.7 95% Percentile (z) 404.2

99% Percentile (z) 436.4 99% Percentile (z) 467.6

Gamma Distribution Test Data Distribution Test

k star 19.18 Data appear Normal at 5% Significance Level

Theta Star 15.16

MLE of Mean 290.6

MLE of Standard Deviation 66.37

nu star 613.7

A-D Test Statistic 0.171 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 358



2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251
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K-S Test Statistic 0.112 95% Percentile 385

5% K-S Critical Value 0.215 99% Percentile 430.6

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 442

90% Percentile 378.3 95% Percentile Bootstrap UTL with 90% Coverage 442

95% Percentile 407.7 95% BCA Bootstrap UTL with 90% Coverage 442

99% Percentile 466.9 95% UPL 442

95% Chebyshev UPL 572.2

95% WH Approx. Gamma UPL 412.1 Upper Threshold Limit Based upon IQR 393.1

95% HW Approx. Gamma UPL 413.5

95% WH Approx. Gamma UTL with 90% Coverage 430

95% HW Approx. Gamma UTL with 90% Coverage 432
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General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File CoffinsIcePond.wst

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

Different or Future K Values 1

Number of Bootstrap Operations 2000

4,4'-DDT

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Number of Distinct Detected Data 13 Number of Non-Detect Data 1

Tolerance Factor 2.033 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 10 Minimum Detected 2.303

Maximum Detected 64 Maximum Detected 4.159

Mean of Detected 25.33 Mean of Detected 3.096

SD of Detected 14.36 SD of Detected 0.537

Minimum Non-Detect 0.36 Minimum Non-Detect -1.022

Maximum Non-Detect 0.36 Maximum Non-Detect -1.022

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.874 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 23.76 Mean (Log Scale) 2.795

SD 15.23 SD (Log Scale) 1.31

95% UTL 90% Coverage 54.72 95% UTL 90% Coverage 234.6

95% UPL (t) 51.28 95% UPL (t) 174.5

90% Percentile (z) 43.28 90% Percentile (z) 87.67

95% Percentile (z) 48.81 95% Percentile (z) 141.1

99% Percentile (z) 59.19 99% Percentile (z) 344.4

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 23.34 Mean in Original Scale 24.12

SD 15.56 SD in Original Scale 14.7

95% UTL with 90% Coverage 54.98 95% UTL with 90% Coverage 71.04

95% BCA UTL with 90% Coverage 64

95% Bootstrap (%) UTL with 90% Coverage 64

95% UPL (t) 51.46 95% UPL (t) 61.82

90% Percentile (z) 43.28 90% Percentile (z) 44.75

95% Percentile (z) 48.94 95% Percentile (z) 55.96

99% Percentile (z) 59.54 99% Percentile (z) 85.08
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.105 Data appear Gamma Distributed at 5% Significance Level

Theta Star 8.159

nu star 93.14

A-D Test Statistic 0.315 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

K-S Test Statistic 0.177 Mean 24.38

5% K-S Critical Value 0.223 SD 13.93

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.606

95% KM UTL with 90% Coverage 52.7

Assuming Gamma Distribution 95% KM Chebyshev UPL 86.98

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 49.55

Mean 23.75 90% Percentile (z) 42.23

Median 20 95% Percentile (z) 47.29

SD 15.25 99% Percentile (z) 56.79

k star 0.492

Theta star 48.3 Gamma ROS Limits with Extrapolated Data

Nu star 15.74 95% Wilson Hilferty (WH) Approx. Gamma UPL 76.29

95% Percentile of Chisquare (2k) 3.801 95% Hawkins Wixley (HW) Approx. Gamma UPL 99.1

95% WH Approx. Gamma UTL with 90% Coverage 87.39

90% Percentile 64.48 95% HW Approx. Gamma UTL with 90% Coverage 117.6

95% Percentile 91.78

99% Percentile 159

Note: DL/2 is not a recommended method.

ALPHA-CHLORDANE

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Number of Distinct Detected Data 13 Number of Non-Detect Data 1

Tolerance Factor 2.033 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 3 Minimum Detected 1.099

Maximum Detected 18 Maximum Detected 2.89

Mean of Detected 10.34 Mean of Detected 2.234

SD of Detected 4.43 SD of Detected 0.495

Minimum Non-Detect 0.24 Minimum Non-Detect -1.427

Maximum Non-Detect 0.24 Maximum Non-Detect -1.427

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.952 Shapiro Wilk Test Statistic 0.922

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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DL/2 Substitution Method DL/2 Substitution Method

Mean 9.701 Mean (Log Scale) 1.962

SD 4.984 SD (Log Scale) 1.189

95% UTL 90% Coverage 19.83 95% UTL 90% Coverage 79.76

95% UPL (t) 18.71 95% UPL (t) 60.96

90% Percentile (z) 16.09 90% Percentile (z) 32.64

95% Percentile (z) 17.9 95% Percentile (z) 50.27

99% Percentile (z) 21.3 99% Percentile (z) 113

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 9.584 Mean in Original Scale 9.874

SD 5.094 SD in Original Scale 4.667

95% UTL with 90% Coverage 19.94 95% UTL with 90% Coverage 27.15

95% BCA UTL with 90% Coverage 17

95% Bootstrap (%) UTL with 90% Coverage 18

95% UPL (t) 18.79 95% UPL (t) 23.91

90% Percentile (z) 16.11 90% Percentile (z) 17.81

95% Percentile (z) 17.96 95% Percentile (z) 21.83

99% Percentile (z) 21.43 99% Percentile (z) 32

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.087 Data appear Normal at 5% Significance Level

Theta Star 2.53

nu star 122.6

A-D Test Statistic 0.435 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.166 Mean 9.881

5% K-S Critical Value 0.222 SD 4.508

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.167

95% KM UTL with 90% Coverage 19.05

Assuming Gamma Distribution 95% KM Chebyshev UPL 30.14

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 18.03

Mean 9.694 90% Percentile (z) 15.66

Median 10.5 95% Percentile (z) 17.3

SD 5 99% Percentile (z) 20.37

k star 0.525

Theta star 18.47 Gamma ROS Limits with Extrapolated Data

Nu star 16.79 95% Wilson Hilferty (WH) Approx. Gamma UPL 30.41

95% Percentile of Chisquare (2k) 3.962 95% Hawkins Wixley (HW) Approx. Gamma UPL 39.98

95% WH Approx. Gamma UTL with 90% Coverage 34.69

90% Percentile 25.96 95% HW Approx. Gamma UTL with 90% Coverage 47.29

95% Percentile 36.6

99% Percentile 62.65

Note: DL/2 is not a recommended method.

DELTA-BHC

General Statistics

Number of Valid Data 16 Number of Detected Data 10
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Number of Distinct Detected Data 9 Number of Non-Detect Data 6

Tolerance Factor 2.033 Percent Non-Detects 37.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.5 Minimum Detected 0.405

Maximum Detected 4.9 Maximum Detected 1.589

Mean of Detected 2.55 Mean of Detected 0.861

SD of Detected 1.098 SD of Detected 0.399

Minimum Non-Detect 0.32 Minimum Non-Detect -1.139

Maximum Non-Detect 2.8 Maximum Non-Detect 1.03

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Test Statistic 0.901

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.735 Mean (Log Scale) 0.00976

SD 1.409 SD (Log Scale) 1.277

95% UTL 90% Coverage 4.601 95% UTL 90% Coverage 13.53

95% UPL (t) 4.282 95% UPL (t) 10.14

90% Percentile (z) 3.542 90% Percentile (z) 5.185

95% Percentile (z) 4.054 95% Percentile (z) 8.244

99% Percentile (z) 5.014 99% Percentile (z) 19.68

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.819 Mean in Original Scale 1.968

SD 1.458 SD in Original Scale 1.157

95% UTL with 90% Coverage 4.783 95% UTL with 90% Coverage 5.183

95% BCA UTL with 90% Coverage 4.1

95% Bootstrap (%) UTL with 90% Coverage 4.9

95% UPL (t) 4.453 95% UPL (t) 4.58

90% Percentile (z) 3.687 90% Percentile (z) 3.434

95% Percentile (z) 4.217 95% Percentile (z) 4.191

99% Percentile (z) 5.211 99% Percentile (z) 6.087

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.834 Data appear Normal at 5% Significance Level

Theta Star 0.527

nu star 96.68

A-D Test Statistic 0.553 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

K-S Test Statistic 0.226 Mean 2.166

5% K-S Critical Value 0.267 SD 0.963
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.254

95% KM UTL with 90% Coverage 4.125

Assuming Gamma Distribution 95% KM Chebyshev UPL 6.495

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 3.907

Mean 1.645 90% Percentile (z) 3.401

Median 1.65 95% Percentile (z) 3.751

SD 1.489 99% Percentile (z) 4.408

k star 0.184

Theta star 8.945 Gamma ROS Limits with Extrapolated Data

Nu star 5.886 95% Wilson Hilferty (WH) Approx. Gamma UPL 8.819

95% Percentile of Chisquare (2k) 1.936 95% Hawkins Wixley (HW) Approx. Gamma UPL 13

95% WH Approx. Gamma UTL with 90% Coverage 10.82

90% Percentile 4.967 95% HW Approx. Gamma UTL with 90% Coverage 16.99

95% Percentile 8.659

99% Percentile 18.97

Note: DL/2 is not a recommended method.

MCPP Fall

General Statistics

Number of Valid Data 8 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful and reliable test statistics and estimates.

No statistics will be produced!

Tolerance Factor 2.582 Percent Non-Detects 62.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 5900 Minimum Detected 8.683

Maximum Detected 32000 Maximum Detected 10.37

Mean of Detected 20300 Mean of Detected 9.7

SD of Detected 13258 SD of Detected 0.896

Minimum Non-Detect 3400 Minimum Non-Detect 8.132

Maximum Non-Detect 4600 Maximum Non-Detect 8.434

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

Warning: There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.



261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

A B C D E F G H I J K L

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.969 Shapiro Wilk Test Statistic 0.89

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8766 Mean (Log Scale) 8.333

SD 11895 SD (Log Scale) 1.233

95% UTL 90% Coverage 39478 95% UTL 90% Coverage 100293

95% UPL (t) 32668 95% UPL (t) 49523

90% Percentile (z) 24009 90% Percentile (z) 20189

95% Percentile (z) 28331 95% Percentile (z) 31594

99% Percentile (z) 36437 99% Percentile (z) 73184

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean -1883 Mean in Original Scale 8100

SD 21574 SD in Original Scale 12343

95% UTL with 90% Coverage 53822 95% UTL with 90% Coverage 197920

95% BCA UTL with 90% Coverage 32000

95% Bootstrap (%) UTL with 90% Coverage 32000

95% UPL (t) 41471 95% UPL (t) 73816

90% Percentile (z) 25765 90% Percentile (z) 21062

95% Percentile (z) 33604 95% Percentile (z) 39384

99% Percentile (z) 48306 99% Percentile (z) 127413

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) N/A Data appear Normal at 5% Significance Level

Theta Star N/A

nu star N/A

A-D Test Statistic N/A Nonparametric Statistics

5% A-D Critical Value N/A Kaplan-Meier (KM) Method

K-S Test Statistic N/A Mean 11300

5% K-S Critical Value N/A SD 9620

Data not Gamma Distributed at 5% Significance Level SE of Mean 4166

95% KM UTL with 90% Coverage 36139

Assuming Gamma Distribution 95% KM Chebyshev UPL 55776

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 30631

Mean N/A 90% Percentile (z) 23628

Median N/A 95% Percentile (z) 27123

SD N/A 99% Percentile (z) 33679

k star N/A

Theta star N/A Gamma ROS Limits with Extrapolated Data

Nu star N/A 95% Wilson Hilferty (WH) Approx. Gamma UPL N/A

95% Percentile of Chisquare (2k) N/A 95% Hawkins Wixley (HW) Approx. Gamma UPL N/A

95% WH Approx. Gamma UTL with 90% Coverage N/A

90% Percentile N/A 95% HW Approx. Gamma UTL with 90% Coverage N/A

95% Percentile N/A

99% Percentile N/A
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Note: DL/2 is not a recommended method.

ANTIMONY Fall

General Statistics

Number of Valid Data 8 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Tolerance Factor 2.582 Percent Non-Detects 37.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.26 Minimum Detected -1.347

Maximum Detected 0.76 Maximum Detected -0.274

Mean of Detected 0.501 Mean of Detected -0.782

SD of Detected 0.223 SD of Detected 0.491

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 0.39 Maximum Non-Detect -0.942

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

Warning: There are only 5 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9 Shapiro Wilk Test Statistic 0.871

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.366 Mean (Log Scale) -1.282

SD 0.255 SD (Log Scale) 0.883

95% UTL 90% Coverage 1.023 95% UTL 90% Coverage 2.716

95% UPL (t) 0.878 95% UPL (t) 1.638

90% Percentile (z) 0.692 90% Percentile (z) 0.861

95% Percentile (z) 0.785 95% Percentile (z) 1.187

99% Percentile (z) 0.958 99% Percentile (z) 2.167

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.315 Mean in Original Scale 0.389

SD 0.312 SD in Original Scale 0.231

95% UTL with 90% Coverage 1.12 95% UTL with 90% Coverage 1.56

95% BCA UTL with 90% Coverage 0.76

95% Bootstrap (%) UTL with 90% Coverage 0.76
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95% UPL (t) 0.941 95% UPL (t) 1.107

90% Percentile (z) 0.714 90% Percentile (z) 0.717

95% Percentile (z) 0.828 95% Percentile (z) 0.89

99% Percentile (z) 1.04 99% Percentile (z) 1.338

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.407 Data appear Normal at 5% Significance Level

Theta Star 0.208

nu star 24.07

A-D Test Statistic 0.419 Nonparametric Statistics

5% A-D Critical Value 0.68 Kaplan-Meier (KM) Method

K-S Test Statistic 0.261 Mean 0.413

5% K-S Critical Value 0.358 SD 0.195

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.077

95% KM UTL with 90% Coverage 0.915

Assuming Gamma Distribution 95% KM Chebyshev UPL 1.312

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 0.804

Mean 0.354 90% Percentile (z) 0.662

Median 0.273 95% Percentile (z) 0.733

SD 0.269 99% Percentile (z) 0.865

k star 0.335

Theta star 1.055 Gamma ROS Limits with Extrapolated Data

Nu star 5.363 95% Wilson Hilferty (WH) Approx. Gamma UPL 1.72

95% Percentile of Chisquare (2k) 2.957 95% Hawkins Wixley (HW) Approx. Gamma UPL 2.478

95% WH Approx. Gamma UTL with 90% Coverage 2.525

90% Percentile 1.028 95% HW Approx. Gamma UTL with 90% Coverage 4.048

95% Percentile 1.56

99% Percentile 2.925

Note: DL/2 is not a recommended method.

THALLIUM

General Statistics

Number of Valid Data 16 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 7

Tolerance Factor 2.033 Percent Non-Detects 43.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.28 Minimum Detected -1.273

Maximum Detected 1.6 Maximum Detected 0.47

Mean of Detected 0.728 Mean of Detected -0.501

SD of Detected 0.493 SD of Detected 0.628

Minimum Non-Detect 0.09 Minimum Non-Detect -2.408

Maximum Non-Detect 0.77 Maximum Non-Detect -0.261

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%



417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

A B C D E F G H I J K L

Warning: There are only 9 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.811 Shapiro Wilk Test Statistic 0.923

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.495 Mean (Log Scale) -1.062

SD 0.456 SD (Log Scale) 0.902

95% UTL 90% Coverage 1.422 95% UTL 90% Coverage 2.166

95% UPL (t) 1.319 95% UPL (t) 1.766

90% Percentile (z) 1.079 90% Percentile (z) 1.099

95% Percentile (z) 1.245 95% Percentile (z) 1.526

99% Percentile (z) 1.556 99% Percentile (z) 2.822

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.509

SD in Original Scale 0.444

Mean in Log Scale -0.947

SD in Log Scale 0.721

95% UTL 90% Coverage 1.682

95% UPL (t) 1.429

90% Percentile (z) 0.978

95% Percentile (z) 1.271

99% Percentile (z) 2.079

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.998 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.364

nu star 35.96

A-D Test Statistic 0.449 Nonparametric Statistics

5% A-D Critical Value 0.727 Kaplan-Meier (KM) Method

K-S Test Statistic 0.18 Mean 0.543

5% K-S Critical Value 0.281 SD 0.409

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.109

95% KM UTL with 90% Coverage 1.376

Assuming Gamma Distribution 95% KM Chebyshev UPL 2.383

Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 1.283

Mean 0.435 90% Percentile (z) 1.068

Median 0.305 95% Percentile (z) 1.217

SD 0.503 99% Percentile (z) 1.496

k star 0.193
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Theta star 2.249 Gamma ROS Limits with Extrapolated Data

Nu star 6.185 95% Wilson Hilferty (WH) Approx. Gamma UPL 2.292

95% Percentile of Chisquare (2k) 2.009 95% Hawkins Wixley (HW) Approx. Gamma UPL 3.238

95% WH Approx. Gamma UTL with 90% Coverage 2.823

90% Percentile 1.314 95% HW Approx. Gamma UTL with 90% Coverage 4.241

Note: DL/2 is not a recommended method.

95% Percentile 2.26

99% Percentile 4.877
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Assuming Gamma Distribution 95% UTL with 90% Coverage 300000

5% K-S Critical Value 0.215 99% Percentile 292500

Data follow Appx. Gamma Distribution at 5% Significance Level

5% A-D Critical Value 0.736 90% Percentile 225000

K-S Test Statistic 0.216 95% Percentile 262500

A-D Test Statistic 0.69 Nonparametric Statistics

MLE of Standard Deviation 39142

nu star 734.3

Theta Star 8171

MLE of Mean 187500

Gamma Distribution Test Data Distribution Test

k star 22.95 Data Follow Appr. Gamma Distribution at 5% Significance Level

95% Percentile (z) 252397 95% Percentile (z) 251145

99% Percentile (z) 279285 99% Percentile (z) 285576

95% UPL (t) 258795 95% UPL (t) 258941

90% Percentile (z) 238063 90% Percentile (z) 234520

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 267711 95% UTL with 90% Coverage 270212

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.83 Shapiro Wilk Test Statistic 0.906

Coefficient of Variation 0.21

Skewness 1.796

Mean 187500 Mean 12.12

SD 39455 SD 0.189

Median 180000 Median 12.1

Third Quartile 196250 Third Quartile 12.19

Second Largest 250000 Second Largest 12.43

First Quartile 163750 First Quartile 12.01

Minimum 140000 Minimum 11.85

Maximum 300000 Maximum 12.61

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

TOTAL ORGANIC CARBON

General Statistics

Total Number of Observations 16 Number of Distinct Observations 11

Different or Future K Values 1

Number of Bootstrap Operations 2000

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

General Background Statistics for Full Data Sets

User Selected Options

From File WorkSheet.wst
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95% WH Approx. Gamma UTL with 90% Coverage 268911

95% HW Approx. Gamma UTL with 90% Coverage 269184

95% WH Approx. Gamma UPL 258568 Upper Threshold Limit Based upon IQR 245000

95% HW Approx. Gamma UPL 258626

99% Percentile 290355 95% UPL 300000

95% Chebyshev UPL 364772

90% Percentile 239085 95% Percentile Bootstrap UTL with 90% Coverage 300000

95% Percentile 256183 95% BCA Bootstrap UTL with 90% Coverage 275000
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General Background Statistics for Full Data Sets

User Selected Options

From File MereBrook.wst

Full Precision OFF

Confidence Coefficient 95%

Coverage 90%

Different or Future K Values 1

Number of Bootstrap Operations 2000

ALUMINUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 2265 Minimum 7.725

Maximum 6400 Maximum 8.764

Second Largest 4990 Second Largest 8.515

First Quartile 3409 First Quartile 8.134

Median 3715 Median 8.22

Third Quartile 4275 Third Quartile 8.36

Mean 3896 Mean 8.242

SD 936.2 SD 0.232

Coefficient of Variation 0.24

Skewness 1.111

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.963

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 5799 95% UTL with 90% Coverage 6088

95% UPL (t) 5587 95% UPL (t) 5777

90% Percentile (z) 5095 90% Percentile (z) 5113

95% Percentile (z) 5435 95% Percentile (z) 5563

99% Percentile (z) 6073 99% Percentile (z) 6517

Gamma Distribution Test Data Distribution Test

k star 16.09 Data appear Normal at 5% Significance Level

Theta Star 242.2

MLE of Mean 3896

MLE of Standard Deviation 971.3

nu star 514.7

A-D Test Statistic 0.356 Nonparametric Statistics

5% A-D Critical Value 0.737 90% Percentile 4795

K-S Test Statistic 0.16 95% Percentile 5343

5% K-S Critical Value 0.215 99% Percentile 6189

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 6400
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90% Percentile 5181 95% Percentile Bootstrap UTL with 90% Coverage 6400

95% Percentile 5619 95% BCA Bootstrap UTL with 90% Coverage 6400

99% Percentile 6503 95% UPL 6400

95% Chebyshev UPL 8102

95% WH Approx. Gamma UPL 5685 Upper Threshold Limit Based upon IQR 5574

95% HW Approx. Gamma UPL 5704

95% WH Approx. Gamma UTL with 90% Coverage 5952

95% HW Approx. Gamma UTL with 90% Coverage 5981

BARIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 10.35 Minimum 2.337

Maximum 27.8 Maximum 3.325

Second Largest 25.4 Second Largest 3.235

First Quartile 12.74 First Quartile 2.544

Median 17.35 Median 2.852

Third Quartile 20.9 Third Quartile 3.04

Mean 17.52 Mean 2.825

SD 5.037 SD 0.288

Coefficient of Variation 0.288

Skewness 0.481

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.951 Shapiro Wilk Test Statistic 0.963

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 27.76 95% UTL with 90% Coverage 30.28

95% UPL (t) 26.62 95% UPL (t) 28.37

90% Percentile (z) 23.97 90% Percentile (z) 24.39

95% Percentile (z) 25.8 95% Percentile (z) 27.08

99% Percentile (z) 29.24 99% Percentile (z) 32.96

Gamma Distribution Test Data Distribution Test

k star 10.67 Data appear Normal at 5% Significance Level

Theta Star 1.642

MLE of Mean 17.52

MLE of Standard Deviation 5.363

nu star 341.4

A-D Test Statistic 0.283 Nonparametric Statistics

5% A-D Critical Value 0.738 90% Percentile 23.55

K-S Test Statistic 0.147 95% Percentile 26

5% K-S Critical Value 0.215 99% Percentile 27.44

Data appear Gamma Distributed at 5% Significance Level
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Assuming Gamma Distribution 95% UTL with 90% Coverage 27.8

90% Percentile 24.65 95% Percentile Bootstrap UTL with 90% Coverage 27.8

95% Percentile 27.17 95% BCA Bootstrap UTL with 90% Coverage 26.6

99% Percentile 32.34 95% UPL 27.8

95% Chebyshev UPL 40.15

95% WH Approx. Gamma UPL 27.6 Upper Threshold Limit Based upon IQR 33.14

95% HW Approx. Gamma UPL 27.77

95% WH Approx. Gamma UTL with 90% Coverage 29.16

95% HW Approx. Gamma UTL with 90% Coverage 29.4

CADMIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 12

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 0.01 Minimum -4.605

Maximum 0.17 Maximum -1.772

Second Largest 0.15 Second Largest -1.897

First Quartile 0.04 First Quartile -3.219

Median 0.075 Median -2.611

Third Quartile 0.113 Third Quartile -2.186

Mean 0.0798 Mean -2.731

SD 0.046 SD 0.731

Coefficient of Variation 0.577

Skewness 0.418

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Test Statistic 0.922

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 0.173 95% UTL with 90% Coverage 0.288

95% UPL (t) 0.163 95% UPL (t) 0.244

90% Percentile (z) 0.139 90% Percentile (z) 0.166

95% Percentile (z) 0.156 95% Percentile (z) 0.217

99% Percentile (z) 0.187 99% Percentile (z) 0.357

Gamma Distribution Test Data Distribution Test

k star 2.169 Data appear Normal at 5% Significance Level

Theta Star 0.0368

MLE of Mean 0.0798

MLE of Standard Deviation 0.0542

nu star 69.4

A-D Test Statistic 0.285 Nonparametric Statistics

5% A-D Critical Value 0.747 90% Percentile 0.135

K-S Test Statistic 0.157 95% Percentile 0.155

5% K-S Critical Value 0.217 99% Percentile 0.167

Data appear Gamma Distributed at 5% Significance Level
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Assuming Gamma Distribution 95% UTL with 90% Coverage 0.17

90% Percentile 0.152 95% Percentile Bootstrap UTL with 90% Coverage 0.17

95% Percentile 0.185 95% BCA Bootstrap UTL with 90% Coverage 0.16

99% Percentile 0.256 95% UPL 0.17

95% Chebyshev UPL 0.287

95% WH Approx. Gamma UPL 0.193 Upper Threshold Limit Based upon IQR 0.221

95% HW Approx. Gamma UPL 0.201

95% WH Approx. Gamma UTL with 90% Coverage 0.214

95% HW Approx. Gamma UTL with 90% Coverage 0.226

CALCIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 622 Minimum 6.433

Maximum 1500 Maximum 7.313

Second Largest 1250 Second Largest 7.131

First Quartile 704.1 First Quartile 6.557

Median 796.5 Median 6.68

Third Quartile 907.5 Third Quartile 6.81

Mean 854.2 Mean 6.721

SD 232.8 SD 0.237

Coefficient of Variation 0.273

Skewness 1.803

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.808 Shapiro Wilk Test Statistic 0.89

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 1328 95% UTL with 90% Coverage 1345

95% UPL (t) 1275 95% UPL (t) 1275

90% Percentile (z) 1153 90% Percentile (z) 1125

95% Percentile (z) 1237 95% Percentile (z) 1226

99% Percentile (z) 1396 99% Percentile (z) 1442

Gamma Distribution Test Data Distribution Test

k star 14.26 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 59.89

MLE of Mean 854.2

MLE of Standard Deviation 226.2

nu star 456.5

A-D Test Statistic 0.799 Nonparametric Statistics

5% A-D Critical Value 0.737 90% Percentile 1120

K-S Test Statistic 0.211 95% Percentile 1313

5% K-S Critical Value 0.215 99% Percentile 1463
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Data follow Appx. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 1500

90% Percentile 1154 95% Percentile Bootstrap UTL with 90% Coverage 1500

95% Percentile 1257 95% BCA Bootstrap UTL with 90% Coverage 1375

99% Percentile 1466 95% UPL 1500

95% Chebyshev UPL 1900

95% WH Approx. Gamma UPL 1272 Upper Threshold Limit Based upon IQR 1213

95% HW Approx. Gamma UPL 1273

95% WH Approx. Gamma UTL with 90% Coverage 1336

95% HW Approx. Gamma UTL with 90% Coverage 1338

CHROMIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 4.1 Minimum 1.411

Maximum 46.7 Maximum 3.844

Second Largest 13.4 Second Largest 2.595

First Quartile 6.35 First Quartile 1.848

Median 6.95 Median 1.937

Third Quartile 8.475 Third Quartile 2.137

Mean 9.8 Mean 2.075

SD 10.06 SD 0.54

Coefficient of Variation 1.026

Skewness 3.723

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.448 Shapiro Wilk Test Statistic 0.733

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 30.25 95% UTL with 90% Coverage 23.9

95% UPL (t) 27.97 95% UPL (t) 21.15

90% Percentile (z) 22.69 90% Percentile (z) 15.92

95% Percentile (z) 26.34 95% Percentile (z) 19.38

99% Percentile (z) 33.2 99% Percentile (z) 28.01

Gamma Distribution Test Data Distribution Test

k star 2.129 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.604

MLE of Mean 9.8

MLE of Standard Deviation 6.717

nu star 68.11

A-D Test Statistic 2.255 Nonparametric Statistics

5% A-D Critical Value 0.747 90% Percentile 11.3

K-S Test Statistic 0.331 95% Percentile 21.73
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5% K-S Critical Value 0.217 99% Percentile 41.71

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 46.7

90% Percentile 18.78 95% Percentile Bootstrap UTL with 90% Coverage 46.7

95% Percentile 22.79 95% BCA Bootstrap UTL with 90% Coverage 30.05

99% Percentile 31.66 95% UPL 46.7

95% Chebyshev UPL 54.99

95% WH Approx. Gamma UPL 23.15 Upper Threshold Limit Based upon IQR 11.66

95% HW Approx. Gamma UPL 22.61

95% WH Approx. Gamma UTL with 90% Coverage 25.74

95% HW Approx. Gamma UTL with 90% Coverage 25.22

COBALT

General Statistics

Total Number of Observations 16 Number of Distinct Observations 10

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1.3 Minimum 0.262

Maximum 3 Maximum 1.099

Second Largest 3 Second Largest 1.099

First Quartile 1.5 First Quartile 0.405

Median 2.15 Median 0.765

Third Quartile 2.6 Third Quartile 0.956

Mean 2.069 Mean 0.685

SD 0.613 SD 0.302

Coefficient of Variation 0.296

Skewness 0.207

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.887 Shapiro Wilk Test Statistic 0.885

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 3.315 95% UTL with 90% Coverage 3.664

95% UPL (t) 3.176 95% UPL (t) 3.422

90% Percentile (z) 2.854 90% Percentile (z) 2.92

95% Percentile (z) 3.077 95% Percentile (z) 3.259

99% Percentile (z) 3.495 99% Percentile (z) 4.003

Gamma Distribution Test Data Distribution Test

k star 9.8 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.211

MLE of Mean 2.069

MLE of Standard Deviation 0.661

nu star 313.6

A-D Test Statistic 0.779 Nonparametric Statistics

5% A-D Critical Value 0.738 90% Percentile 2.9
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K-S Test Statistic 0.213 95% Percentile 3

5% K-S Critical Value 0.215 99% Percentile 3

Data follow Appx. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 3

90% Percentile 2.948 95% Percentile Bootstrap UTL with 90% Coverage 3

95% Percentile 3.262 95% BCA Bootstrap UTL with 90% Coverage 3

99% Percentile 3.907 95% UPL 3

95% Chebyshev UPL 4.822

95% WH Approx. Gamma UPL 3.317 Upper Threshold Limit Based upon IQR 4.25

95% HW Approx. Gamma UPL 3.34

95% WH Approx. Gamma UTL with 90% Coverage 3.512

95% HW Approx. Gamma UTL with 90% Coverage 3.545

IRON

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 2830 Minimum 7.948

Maximum 5310 Maximum 8.577

Second Largest 5250 Second Largest 8.566

First Quartile 3493 First Quartile 8.157

Median 4150 Median 8.33

Third Quartile 4790 Third Quartile 8.474

Mean 4114 Mean 8.302

SD 835.7 SD 0.21

Coefficient of Variation 0.203

Skewness -0.109

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.935 Shapiro Wilk Test Statistic 0.927

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 5813 95% UTL with 90% Coverage 6184

95% UPL (t) 5624 95% UPL (t) 5897

90% Percentile (z) 5185 90% Percentile (z) 5279

95% Percentile (z) 5488 95% Percentile (z) 5699

99% Percentile (z) 6058 99% Percentile (z) 6578

Gamma Distribution Test Data Distribution Test

k star 20.22 Data appear Normal at 5% Significance Level

Theta Star 203.4

MLE of Mean 4114

MLE of Standard Deviation 914.8

nu star 647.1

A-D Test Statistic 0.424 Nonparametric Statistics
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5% A-D Critical Value 0.736 90% Percentile 5125

K-S Test Statistic 0.144 95% Percentile 5265

5% K-S Critical Value 0.215 99% Percentile 5301

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 5310

90% Percentile 5321 95% Percentile Bootstrap UTL with 90% Coverage 5310

95% Percentile 5725 95% BCA Bootstrap UTL with 90% Coverage 5310

99% Percentile 6535 95% UPL 5310

95% Chebyshev UPL 7869

95% WH Approx. Gamma UPL 5786 Upper Threshold Limit Based upon IQR 6736

95% HW Approx. Gamma UPL 5812

95% WH Approx. Gamma UTL with 90% Coverage 6031

95% HW Approx. Gamma UTL with 90% Coverage 6066

LEAD

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 1.7 Minimum 0.531

Maximum 201 Maximum 5.303

Second Largest 14.9 Second Largest 2.701

First Quartile 3.3 First Quartile 1.188

Median 5.85 Median 1.766

Third Quartile 7.575 Third Quartile 2.024

Mean 18.03 Mean 1.807

SD 48.92 SD 1.126

Coefficient of Variation 2.714

Skewness 3.964

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.334 Shapiro Wilk Test Statistic 0.812

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 117.5 95% UTL with 90% Coverage 60.14

95% UPL (t) 106.4 95% UPL (t) 46.62

90% Percentile (z) 80.72 90% Percentile (z) 25.8

95% Percentile (z) 98.5 95% Percentile (z) 38.84

99% Percentile (z) 131.8 99% Percentile (z) 83.68

Gamma Distribution Test Data Distribution Test

k star 0.507 Data do not follow a Discernable Distribution (0.05)

Theta Star 35.53

MLE of Mean 18.03

MLE of Standard Deviation 25.31

nu star 16.24
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485

486

487

488
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493

494

495
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A-D Test Statistic 2.592 Nonparametric Statistics

5% A-D Critical Value 0.79 90% Percentile 13.1

K-S Test Statistic 0.342 95% Percentile 61.43

5% K-S Critical Value 0.226 99% Percentile 173.1

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 201

90% Percentile 48.63 95% Percentile Bootstrap UTL with 90% Coverage 201

95% Percentile 68.89 95% BCA Bootstrap UTL with 90% Coverage 108

99% Percentile 118.7 95% UPL 201

95% Chebyshev UPL 237.8

95% WH Approx. Gamma UPL 62.13 Upper Threshold Limit Based upon IQR 13.99

95% HW Approx. Gamma UPL 57.15

95% WH Approx. Gamma UTL with 90% Coverage 74.5

95% HW Approx. Gamma UTL with 90% Coverage 69.57

MAGNESIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 752.5 Minimum 6.623

Maximum 1460 Maximum 7.286

Second Largest 1430 Second Largest 7.265

First Quartile 1105 First Quartile 7.007

Median 1200 Median 7.09

Third Quartile 1318 Third Quartile 7.183

Mean 1203 Mean 7.081

SD 179.3 SD 0.163

Coefficient of Variation 0.149

Skewness -0.791

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.89

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 1567 95% UTL with 90% Coverage 1655

95% UPL (t) 1527 95% UPL (t) 1595

90% Percentile (z) 1432 90% Percentile (z) 1464

95% Percentile (z) 1498 95% Percentile (z) 1554

99% Percentile (z) 1620 99% Percentile (z) 1736

Gamma Distribution Test Data Distribution Test

k star 35.04 Data appear Normal at 5% Significance Level

Theta Star 34.33

MLE of Mean 1203

MLE of Standard Deviation 203.2

nu star 1121
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498
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530

531
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533
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535
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538
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541

542

543

544

545

546

547

548

549

550
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A-D Test Statistic 0.39 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 1410

K-S Test Statistic 0.144 95% Percentile 1438

5% K-S Critical Value 0.214 99% Percentile 1456

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 1460

90% Percentile 1469 95% Percentile Bootstrap UTL with 90% Coverage 1460

95% Percentile 1555 95% BCA Bootstrap UTL with 90% Coverage 1460

99% Percentile 1725 95% UPL 1460

95% Chebyshev UPL 2008

95% WH Approx. Gamma UPL 1567 Upper Threshold Limit Based upon IQR 1636

95% HW Approx. Gamma UPL 1573

95% WH Approx. Gamma UTL with 90% Coverage 1619

95% HW Approx. Gamma UTL with 90% Coverage 1627

MANGANESE

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 67.5 Minimum 4.212

Maximum 213 Maximum 5.361

Second Largest 211 Second Largest 5.352

First Quartile 86.75 First Quartile 4.463

Median 109.7 Median 4.698

Third Quartile 151.5 Third Quartile 5.021

Mean 122.1 Mean 4.743

SD 45.91 SD 0.362

Coefficient of Variation 0.376

Skewness 0.838

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.904 Shapiro Wilk Test Statistic 0.951

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 215.5 95% UTL with 90% Coverage 239.3

95% UPL (t) 205.1 95% UPL (t) 220.5

90% Percentile (z) 181 90% Percentile (z) 182.4

95% Percentile (z) 197.7 95% Percentile (z) 208

99% Percentile (z) 228.9 99% Percentile (z) 266.1

Gamma Distribution Test Data Distribution Test

k star 6.666 Data appear Normal at 5% Significance Level

Theta Star 18.32

MLE of Mean 122.1

MLE of Standard Deviation 47.3
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nu star 213.3

A-D Test Statistic 0.345 Nonparametric Statistics

5% A-D Critical Value 0.74 90% Percentile 187.5

K-S Test Statistic 0.15 95% Percentile 211.5

5% K-S Critical Value 0.215 99% Percentile 212.7

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 213

90% Percentile 185.3 95% Percentile Bootstrap UTL with 90% Coverage 213

95% Percentile 208.9 95% BCA Bootstrap UTL with 90% Coverage 213

99% Percentile 258.1 95% UPL 213

95% Chebyshev UPL 328.4

95% WH Approx. Gamma UPL 213.3 Upper Threshold Limit Based upon IQR 248.6

95% HW Approx. Gamma UPL 214.8

95% WH Approx. Gamma UTL with 90% Coverage 228.1

95% HW Approx. Gamma UTL with 90% Coverage 230.5

NICKEL

General Statistics

Total Number of Observations 16 Number of Distinct Observations 11

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 3.4 Minimum 1.224

Maximum 6.2 Maximum 1.825

Second Largest 6.2 Second Largest 1.825

First Quartile 4 First Quartile 1.385

Median 4.9 Median 1.589

Third Quartile 5.375 Third Quartile 1.681

Mean 4.797 Mean 1.55

SD 0.923 SD 0.201

Coefficient of Variation 0.192

Skewness -0.174

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk Test Statistic 0.917

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 6.673 95% UTL with 90% Coverage 7.081

95% UPL (t) 6.464 95% UPL (t) 6.767

90% Percentile (z) 5.979 90% Percentile (z) 6.09

95% Percentile (z) 6.315 95% Percentile (z) 6.551

99% Percentile (z) 6.944 99% Percentile (z) 7.51

Gamma Distribution Test Data Distribution Test

k star 22.36 Data appear Normal at 5% Significance Level

Theta Star 0.215

MLE of Mean 4.797
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MLE of Standard Deviation 1.014

nu star 715.5

A-D Test Statistic 0.483 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 5.9

K-S Test Statistic 0.17 95% Percentile 6.2

5% K-S Critical Value 0.215 99% Percentile 6.2

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 6.2

90% Percentile 6.134 95% Percentile Bootstrap UTL with 90% Coverage 6.2

95% Percentile 6.578 95% BCA Bootstrap UTL with 90% Coverage 6.2

99% Percentile 7.466 95% UPL 6.2

95% Chebyshev UPL 8.943

95% WH Approx. Gamma UPL 6.644 Upper Threshold Limit Based upon IQR 7.438

95% HW Approx. Gamma UPL 6.672

95% WH Approx. Gamma UTL with 90% Coverage 6.913

95% HW Approx. Gamma UTL with 90% Coverage 6.952

POTASSIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 270 Minimum 5.598

Maximum 488 Maximum 6.19

Second Largest 481 Second Largest 6.176

First Quartile 321 First Quartile 5.771

Median 377.5 Median 5.933

Third Quartile 437.8 Third Quartile 6.082

Mean 380.7 Mean 5.925

SD 71.87 SD 0.194

Coefficient of Variation 0.189

Skewness -0.0292

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Test Statistic 0.943

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 526.8 95% UTL with 90% Coverage 554.6

95% UPL (t) 510.5 95% UPL (t) 530.9

90% Percentile (z) 472.8 90% Percentile (z) 479.5

95% Percentile (z) 498.9 95% Percentile (z) 514.5

99% Percentile (z) 547.9 99% Percentile (z) 587

Gamma Distribution Test Data Distribution Test

k star 23.7 Data appear Normal at 5% Significance Level

Theta Star 16.06
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MLE of Mean 380.7

MLE of Standard Deviation 78.19

nu star 758.5

A-D Test Statistic 0.326 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 472.5

K-S Test Statistic 0.13 95% Percentile 482.8

5% K-S Critical Value 0.215 99% Percentile 487

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 488

90% Percentile 483.7 95% Percentile Bootstrap UTL with 90% Coverage 488

95% Percentile 517.7 95% BCA Bootstrap UTL with 90% Coverage 488

99% Percentile 585.7 95% UPL 488

95% Chebyshev UPL 703.6

95% WH Approx. Gamma UPL 522.7 Upper Threshold Limit Based upon IQR 612.9

95% HW Approx. Gamma UPL 524.6

95% WH Approx. Gamma UTL with 90% Coverage 543.3

95% HW Approx. Gamma UTL with 90% Coverage 545.9

SODIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 44.1 Minimum 3.786

Maximum 80.8 Maximum 4.392

Second Largest 75.1 Second Largest 4.319

First Quartile 55.5 First Quartile 4.016

Median 62.35 Median 4.133

Third Quartile 67.88 Third Quartile 4.217

Mean 61.7 Mean 4.11

SD 10.02 SD 0.166

Coefficient of Variation 0.162

Skewness 0.00554

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.984 Shapiro Wilk Test Statistic 0.975

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 82.06 95% UTL with 90% Coverage 85.44

95% UPL (t) 79.8 95% UPL (t) 82.29

90% Percentile (z) 74.54 90% Percentile (z) 75.4

95% Percentile (z) 78.18 95% Percentile (z) 80.1

99% Percentile (z) 85 99% Percentile (z) 89.71

Gamma Distribution Test Data Distribution Test

k star 32.08 Data appear Normal at 5% Significance Level
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Theta Star 1.923

MLE of Mean 61.7

MLE of Standard Deviation 10.89

nu star 1027

A-D Test Statistic 0.191 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 72.85

K-S Test Statistic 0.138 95% Percentile 76.53

5% K-S Critical Value 0.215 99% Percentile 79.95

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 80.8

90% Percentile 76.01 95% Percentile Bootstrap UTL with 90% Coverage 80.8

95% Percentile 80.64 95% BCA Bootstrap UTL with 90% Coverage 77.95

99% Percentile 89.83 95% UPL 80.8

95% Chebyshev UPL 106.7

95% WH Approx. Gamma UPL 81.29 Upper Threshold Limit Based upon IQR 86.44

95% HW Approx. Gamma UPL 81.52

95% WH Approx. Gamma UTL with 90% Coverage 84.08

95% HW Approx. Gamma UTL with 90% Coverage 84.39

VANADIUM

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 6.35 Minimum 1.848

Maximum 11.5 Maximum 2.442

Second Largest 10.9 Second Largest 2.389

First Quartile 7.75 First Quartile 2.048

Median 8.65 Median 2.158

Third Quartile 9.425 Third Quartile 2.243

Mean 8.713 Mean 2.153

SD 1.361 SD 0.155

Coefficient of Variation 0.156

Skewness 0.434

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.972 Shapiro Wilk Test Statistic 0.982

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 11.48 95% UTL with 90% Coverage 11.81

95% UPL (t) 11.17 95% UPL (t) 11.4

90% Percentile (z) 10.46 90% Percentile (z) 10.51

95% Percentile (z) 10.95 95% Percentile (z) 11.12

99% Percentile (z) 11.88 99% Percentile (z) 12.36

Gamma Distribution Test Data Distribution Test
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k star 36.08 Data appear Normal at 5% Significance Level

Theta Star 0.241

MLE of Mean 8.713

MLE of Standard Deviation 1.45

nu star 1155

A-D Test Statistic 0.2 Nonparametric Statistics

5% A-D Critical Value 0.736 90% Percentile 10.45

K-S Test Statistic 0.125 95% Percentile 11.05

5% K-S Critical Value 0.214 99% Percentile 11.41

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 11.5

90% Percentile 10.62 95% Percentile Bootstrap UTL with 90% Coverage 11.5

95% Percentile 11.23 95% BCA Bootstrap UTL with 90% Coverage 11.5

99% Percentile 12.44 95% UPL 11.5

95% Chebyshev UPL 14.83

95% WH Approx. Gamma UPL 11.31 Upper Threshold Limit Based upon IQR 11.94

95% HW Approx. Gamma UPL 11.33

95% WH Approx. Gamma UTL with 90% Coverage 11.68

95% HW Approx. Gamma UTL with 90% Coverage 11.71

ZINC

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 8.3 Minimum 2.116

Maximum 34.8 Maximum 3.55

Second Largest 29.5 Second Largest 3.384

First Quartile 12.5 First Quartile 2.523

Median 22.5 Median 3.113

Third Quartile 27.55 Third Quartile 3.316

Mean 20.16 Mean 2.91

SD 8.481 SD 0.463

Coefficient of Variation 0.421

Skewness 0.0668

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.915 Shapiro Wilk Test Statistic 0.905

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 37.41 95% UTL with 90% Coverage 47.03

95% UPL (t) 35.49 95% UPL (t) 42.36

90% Percentile (z) 31.03 90% Percentile (z) 33.21

95% Percentile (z) 34.11 95% Percentile (z) 39.3

99% Percentile (z) 39.89 99% Percentile (z) 53.88



826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

841

842

843

844

845

846

847

848

849

850

851

852

853

854

855

856

857

858

859

860

861

862

863

864

865

866
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Gamma Distribution Test Data Distribution Test

k star 4.49 Data appear Normal at 5% Significance Level

Theta Star 4.491

MLE of Mean 20.16

MLE of Standard Deviation 9.516

nu star 143.7

A-D Test Statistic 0.702 Nonparametric Statistics

5% A-D Critical Value 0.741 90% Percentile 29.15

K-S Test Statistic 0.199 95% Percentile 30.83

5% K-S Critical Value 0.216 99% Percentile 34.01

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 34.8

90% Percentile 32.91 95% Percentile Bootstrap UTL with 90% Coverage 34.8

95% Percentile 37.93 95% BCA Bootstrap UTL with 90% Coverage 32.15

99% Percentile 48.58 95% UPL 34.8

95% Chebyshev UPL 58.27

95% WH Approx. Gamma UPL 39.02 Upper Threshold Limit Based upon IQR 50.13

95% HW Approx. Gamma UPL 39.7

95% WH Approx. Gamma UTL with 90% Coverage 42.23

95% HW Approx. Gamma UTL with 90% Coverage 43.2

Total Organic Carbon

General Statistics

Total Number of Observations 16 Number of Distinct Observations 15

Tolerance Factor 2.033

Raw Statistics Log-Transformed Statistics

Minimum 3100 Minimum 8.039

Maximum 42000 Maximum 10.65

Second Largest 20000 Second Largest 9.903

First Quartile 4200 First Quartile 8.339

Median 10200 Median 9.227

Third Quartile 14000 Third Quartile 9.54

Mean 11509 Mean 9.059

SD 9922 SD 0.783

Coefficient of Variation 0.862

Skewness 2.076

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.781 Shapiro Wilk Test Statistic 0.939

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

95% UTL with 90% Coverage 31681 95% UTL with 90% Coverage 42265

95% UPL (t) 29438 95% UPL (t) 35409

90% Percentile (z) 24225 90% Percentile (z) 23463

95% Percentile (z) 27830 95% Percentile (z) 31186

99% Percentile (z) 34591 99% Percentile (z) 53181
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Gamma Distribution Test Data Distribution Test

k star 1.557 Data appear Gamma Distributed at 5% Significance Level

Theta Star 7393

MLE of Mean 11509

MLE of Standard Deviation 9224

nu star 49.82

A-D Test Statistic 0.412 Nonparametric Statistics

5% A-D Critical Value 0.751 90% Percentile 19500

K-S Test Statistic 0.133 95% Percentile 25500

5% K-S Critical Value 0.218 99% Percentile 38700

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 90% Coverage 42000

90% Percentile 23767 95% Percentile Bootstrap UTL with 90% Coverage 42000

95% Percentile 29611 95% BCA Bootstrap UTL with 90% Coverage 42000

99% Percentile 42776 95% UPL 42000

95% Chebyshev UPL 56089

95% WH Approx. Gamma UPL 31019 Upper Threshold Limit Based upon IQR 28700

95% HW Approx. Gamma UPL 31733

95% WH Approx. Gamma UTL with 90% Coverage 34976

95% HW Approx. Gamma UTL with 90% Coverage 36159
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APPENDIX B.2 

DATA QUALITY REVIEW GROUNDWATER, SURFACE WATER AND SEDIMENT 
BACKGROUND STUDY  

NAS BRUNSWICK, BRUNSWICK, MAINE 
 

A description of the data review processes used to determine whether analytical laboratory data were of 

acceptable technical quality for use in decision making is presented in this DQR.  The review began with 

data verification and validation.  Verification is a process used to ensure that contractual requirements 

were satisfied.  Validation is a comparison of data quality indicators (DQIs) against prescribed acceptance 

criteria to assess analytical method performance. The DQIs used are measures to assess the bias and 

precision of the analytical calibrations and sample analyses.  Together, verification and validation are the 

first steps in evaluating data completeness, accuracy, sensitivity, comparability, and representativeness.  

The data review process culminates with a data usability assessment which will be presented in the 

Background Study Report during which the final usability of the data is established relative to the intended 

data use. 

 

1.0 DATA VALIDATION PROCESS 

All of the results from analytical laboratory samples were validated according to several specifications.  

Assignment of data qualification flags conformed to rules established in USEPA Region 1 Laboratory 

Data Validation Functional Guidelines for Evaluating Organic Analyses – Part II (December 1996) and 

Part III (February 2004), and USEPA Region I Laboratory Data Validation Functional Guidelines for 

Evaluating Inorganic Analyses – Part VI (November 2008) to the greatest extent practicable for non-

contract laboratory program data.  Numerical criteria used in conjunction with these rules were specified 

in the Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance Project Plan) Background 

Study Naval Air Station Brunswick Maine (Tetra Tech, July 2009) referred to as the Background Study 

SAP from this point forward. 

 

If no qualifier is assigned to a result that has been validated, the data user is assured that no analytical 

performance deficiencies were identified during validation.  The qualification flags used are defined 

below: 

 

U – Indicates that the chemical was not detected at the numerical detection limit noted.  Non-detected 

results are reported with a “U” qualifier when received from the laboratory.  Additionally, a “U” qualifier is 

added to a result (reported by the laboratory) if the detected concentration is determined to be attributable 

to contamination introduced during field sampling or laboratory analysis. 
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UJ – Indicates that the chemical was not detected.  However, the detection limit (sample-specific 

quantitation limit) is considered to be estimated based on problems encountered during laboratory 

analysis.  The associated numerical detection limit is regarded as inaccurate. 

 

J – Indicates that the chemical was detected.  However, the associated numerical result is not an 

accurate representation of the amount that is actually present in the sample.  The laboratory reported 

concentration is considered to be an estimate of the true concentration. 

 

UR – Indicates that the chemical may or may not be present.  The non-detected analytical result reported 

by the laboratory is considered to be unreliable and unusable.  The “UR” qualifier is applied in cases of 

gross technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit, 

severe calibration noncompliances, and extremely low quality control [QC] recoveries). 

 

R – Indicates that the chemical may or may not be present.  The analytical result reported by the 

laboratory is considered to be unreliable and unusable.  The “R” qualifier is applied in cases of gross 

technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit, severe 

calibration noncompliances, and extremely low QC recoveries).  

 

The preceding data qualifiers may be categorized as indicative of major or minor problems.  Major 

problems are defined as issues that result in the rejection of data and qualification with “UR” or “R” data 

validation qualifiers.  Rejected data are considered invalid and are not used for decision making purposes 

unless used in a qualitative way and the use is justified and documented.  Less severe deficiencies, 

associated with “U”, “J”, and “UJ” data validation qualifiers, are defined as issues resulting in the 

estimation of data.  Estimated analytical results are considered to be suitable for decision-making 

purposes unless the data use requirements are very stringent and the qualifier indicates a deficiency that 

is incompatible with the intended data use.  Also, a “U” qualifier does not necessarily indicate that a data 

deficiency exists because all non-detect values are flagged with the “U” qualifier regardless of whether a 

quality deficiency has been detected.   

 

No groundwater, sediment, or surface water data were rejected during validation for the Background 

Study. Qualified data and the reason for corresponding qualification are presented in Tables B.2.1-B.2.8.  

Any impacts to the project based on the results of the data evaluation are discussed in the remainder of 

this review. Please note, that data users should be aware that any qualified data, even if it is considered 

usable, may be less accurate or less precise than nonqualified data.  
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2.0 DATA VALIDATION OUTPUTS 

After laboratory data were validated, a list was developed of non-conformities requiring data qualifier flags 

that were used to alert the data user to inaccurate or imprecise data.  For situations in which several QC 

criteria were out of specification, the data validator made professional judgments and or comments on the 

validity of the overall data package.  The reviewer then prepared a technical memorandum presenting 

qualification of the data, if necessary, and the rationale for making such qualifications.  The net result was 

a data package that had been carefully reviewed for its adherence to prescribed technical requirements. 

Data validators incorporated data qualifiers into the electronic database and submitted the information to 

the TtNUS data management group.  Pertinent quality estimates are summarized in a more quantitative 

format in the following sections. 

 

3.0 GENERAL DATA QUALITY REVIEW 

The DQR provided herein is designed to provide an overall quantitative measure of analytical 

performance not provided by data validation. The analytical performance quantitative evaluations are 

frequently analyte-specific and reflect deficiencies such as biases associated with the quantification of 

particular analytes in a particular sample matrix. The data user must be aware that different chemicals in 

the same analytical fraction (e.g. antimony and lead in the metals fraction) may exhibit different degrees 

of quality.   

 

3.1 Completeness 

Completeness is a measure of the number of valid samples or measurements that are available relative 

to the number of samples or measurements that were intended to be generated.  For this project, 

completeness was measured on two different bases: samples collected and laboratory measurements. 

 

 Sample completeness was a measure of the usable samples collected as compared to those 

intended to be collected. 

 

 Laboratory measurement completeness was a measure of the amount of usable, valid laboratory 

measurements per matrix obtained for each target analyte. 

 

Usable, valid samples (or results) were those judged, after data assessment, to represent the sampling 

populations and to have not been disqualified for use through data validation or additional data review.  

Completeness was determined using the following equation: 
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100 x 
T

V
  %C   

 

where %C = percent completeness 

 V = number of samples (or results) determined to be valid 

 T = total number of planned samples (or results) 

 

Completeness evaluations are tabulated in Table B.2.9.  Completeness evaluations meet the 

completeness goal of 95 percent listed in the Background Study SAP (Tetra Tech, July 2009)for all 

parameters analyzed except for groundwater field parameters collected in the Lower Sand and the 

Transition Unit areas during April 2010.  One of 16 samples was not analyzed for field parameters in the 

Lower Sand Area and one of 15 samples was not analyzed for field parameters in the Transition Unit 

Area so the corresponding percent completeness values were 94 and 93 percent, respectively.     

 

3.2 Sensitivity 

The detection limits (DLs) reported by the laboratory were generally less than the project action limits 

(PALs).  Tables B.2.10 through B.2.16 list parameters per site and per matrix for which the detection limit 

exceeded the corresponding minimum PAL for one or more sample results.  Those tables also display 

two different percentages which are the percentage of non-detected results that exceeded PALs when 

comparing the non-detected exceedances to the total number of non-detected results and the percentage 

of non-detected results that exceeded PALs when comparing the non-detected exceedances to the total 

number of results analyzed (positive and non-detected results).  The percentage of non-detected results 

that exceeded PALs when comparing the non-detected exceedances to the total number of non-detected 

results is used to evaluate the overall success of the laboratory achieving detection limits equal to or less 

than PALs and the percentage of non-detected results that exceeded PALs when comparing the non-

detected exceedances to the total number of results analyzed (positive and non-detected results) is used 

to evaluate the effect of sensitivity exceedances on the complete corresponding data set.  Lists of 

parameters per site and matrix for which sensitivity issues were identified and corresponding effects on 

data usability are described below.   

 

Upper Sand, Lower Sand, Transition Zone, and Bedrock Groundwater  

Groundwater – total arsenic, total vanadium, dissolved arsenic, dissolved vanadium 

 

While many total and dissolved arsenic and vanadium groundwater results were qualified due to 

laboratory blank contamination (which raises the value of DLs), the DLs reported by the laboratory were 

insufficient to meet the corresponding PALs; therefore, it is not known whether or not non-detected total 

and dissolved arsenic and vanadium results actually contain concentrations of those chemicals at levels 
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greater than corresponding PALs.  The usability of arsenic and vanadium ground water results are further 

discussed in Section 4.     

 

Mere Brook and Coffins Ice Pond Surface Water 

Surface water – total arsenic, total vanadium, dissolved arsenic, dissolved vanadium, 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene, indeno(1,2,3-CD)pyrene 

 

While some total and dissolved arsenic and vanadium, and carcinogenic PAH (cPAH) surface water 

results were qualified due to laboratory blank contamination (which raises the value of DLs), the DLs 

reported by the laboratory were insufficient to meet the corresponding PALs; therefore, it is not known 

whether or not non-detected total and dissolved arsenic and vanadium results, or results for the cPAHs 

listed above actually contain concentrations of those chemicals at levels greater than corresponding 

PALs.  The usability of total arsenic, total vanadium, dissolved arsenic, dissolved vanadium, 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-CD)pyrene  surface water results are further discussed in 

Section 4.     

 

Coffins Ice Pond Sediment 

Sediment – endosulfan I, endosulfan II, endrin, gamma-chlordane 

 

DLs for some of the endosulfan I, endosulfan II, endrin, and gamma-chlrodane results reported by the 

laboratory were insufficient to meet the corresponding PALs; therefore, it is not known whether or not 

some non-detected results reported for those compounds are present at levels greater than 

corresponding PALs.  The usability of endosulfan I, endosulfan II, endrin, and gamma-chlordane 

sediment results are further discussed in Section 4.     

 

3.3 Laboratory Accuracy 

Accuracy in the laboratory was measured through the comparison of a spiked sample or Laboratory 

control sample/laboratory control sample duplicate (LCS/LCSD) result to a known or calculated value and 

is expressed as a percent recovery (%R).  Accuracy was also assessed by monitoring the analytical 

recovery of select surrogate compounds added to samples that are analyzed by organic chromatographic 

methods and the analytical recovery of calibration standards for all analyses.  LCSs were used to assess 

the accuracy of laboratory operations with minimal sample matrix effects.  Matrix spike/matrix spike 

duplicate (MS/MSD) and surrogate compound analyses measure the combined accuracy effects of the 

sample matrix, sample preparation, and sample measurement.  LCS and MS analyses were performed at 

a frequency of one per 20 associated samples of like matrix.  Laboratory accuracy was assessed by 
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comparing calculated percent recovery (%R) values to accuracy control limits specified by the laboratory 

using the appropriate SW-846 Method. 

 

Percent recovery is calculated using the following equation: 

 

100 x 
S

So - Ss
  %R   

 

 where %R = percent recovery 

  Ss = result of spiked sample 

  So = result of non-spiked sample 

  S = concentration of spiked amount. 

 

Groundwater results reported for aluminum, chloride, and iron; sediment results reported for pesticides, 

PAHs, metals, and TOC; and surface water results reported for 2-methylnapthalene, anthracene, 

fluoranthene, sodium, and pyrene were qualified due to MS percent recovery noncompliance (Specific 

samples and corresponding analytes qualified due to MS noncompliance can be found in Tables B.2.1 – 

B.2.8).  None of the data qualify due to MS/MSD noncompliance were qualified as rejected; therefore, all 

data qualified due to MS/MSD noncompliance is considered usable.  Results qualified due to MS 

noncompliance may be biased high or low dependent upon whether or not those results were qualified 

due to other reasons contributing conflicting bias.  Please consult data validation memorandum for this 

project if interested in determining bias due to MS noncompliance.    

 

Calibration noncompliances were noted for calcium, magnesium, and manganese in groundwater; 

pesticides and PAHs in sediment; and selenium, dibenzo(a,h)anthracene, and pyrene in sediment. 

(Specific samples and corresponding analytes qualified due to calibration noncompliance can be found in 

Tables B.2.1 – B.2.8) The calibration non-compliances were outside of QC limits; however, those non-

compliances were not egregious enough to qualify the affected data as rejected according to the data 

validation guidelines used for this project; therefore, the data are considered usable.    

 

Several PAHs and endosulfan I sediment results as well as PAH surface water results were qualified due 

to noncompliant LCS/LCSD %Rs.  None of the data qualify due to LCS/LCSD noncompliance were 

qualified as rejected therefore all data qualified due to LCS/LSCD noncompliance is considered usable. 

Results qualified due to LCS noncompliance may be biased high or low dependent upon whether or not 

those results were qualified due to other reasons contributing conflicting bias.  Please consult data 

validation memorandum for this project if interested in determining bias due to LCS noncompliance.    
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All sediment pesticide results reported for sample NASB-BG-SD-08-006 were qualified due to a holding 

time noncompliance.  None of the data qualified due to the holding time noncompliance were qualified as 

rejected therefore all data qualified due to holding time noncompliance is considered usable. 

 

The ICP Interference Check Sample (ICS) is evaluated to verify the laboratory’s interelement and 

background correction factors, and to account for potential spectral overlaps and stray light interferences 

caused by the interfering analytes aluminum, calcium, iron, and magnesium when analyzing samples 

using ICP-AES instrumentation.  Antimony and thallium sediment results were qualified due to ICP ICS 

non-compliances, indicating that matrix effects may have biased associated qualified sample results. No 

data was qualified as rejected due to ICP ICS non-compliances therefore the qualified data are 

considered usable.  Results qualified due to ICP ICS noncompliance may be biased high or low 

dependent upon whether or not those results were qualified due to other reasons contributing conflicting 

bias.  Please consult data validation memorandum for this project if interested in determining bias due to 

ICP ICS noncompliance.    

  

The ICP serial dilution analysis is a quality control measure used to determine whether or not physical or 

chemical interferences exist due to the sample matrix.  Total aluminum and manganese groundwater and 

zinc sediment results were qualified as estimated due to serial dilution noncompliance. The associated 

qualified data are considered acceptable as those data were not rejected.  

 

Several sediment PAH results were qualified due to internal standard noncompliance.  The associated 

qualified data are considered acceptable as those data were not rejected.   

 

Sediment pesticide results were qualified due to surrogate recovery noncompliance.  None of the data 

qualified due to surrogate noncompliance were qualified as rejected therefore all data qualified due to 

surrogate noncompliance is considered usable. Results qualified due to surrogate noncompliance may be 

biased high or low dependent upon whether or not those results were qualified due to other reasons 

contributing conflicting bias.  Please consult data validation memorandum for this project if interested in 

determining bias due to surrogate noncompliance.    

 

   

3.4 Laboratory Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions.    
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Precision for chemical parameters is expressed as a Relative Percent Difference (RPD), which is defined 

as the ratio of the difference to the mean for the two values being evaluated.  RPDs, typically expressed 

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as 

follows: 

 

 
100 x 

2/V2  V1

V2 - V1
  RPD


  

 

 where  RPD = relative percent difference 

  V1, V2 = two results obtained by analyzing duplicate samples 

 

The precision estimates obtained from duplicate field samples encompass the combined uncertainty 

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as 

applicable), preparation for analysis, and analysis.  In contrast, precision estimates obtained from 

analyzing duplicate laboratory samples incorporate only homogenization, sub sampling, preparation for 

analysis, laboratory storage (if applicable), and analysis uncertainties. 

 

Field duplicate imprecision was noted for total silver groundwater results and antimony, chromium, and 

lead sediment results.   Data that were qualified due to field duplicate imprecision are not rejected and 

therefore are considered usable but the data user should be aware of potentially exaggerated imprecision 

compared to expectations.  

 

Laboratory duplicate imprecision was noted for total iron and nickel groundwater results; pesticide, PAH, 

TOC and lead sediment results; and lead surface water results.  Data that were qualified due to 

laboraotry duplicate imprecision are not rejected and therefore are considered usable but the data user 

should be aware of potentially exaggerated imprecision compared to expectations. 

 

As analyte results approach detection limits precision decreases and to account for this situation results 

may be qualified due to uncertainty near the detection limits.  Metal, chloride, and bromide groundwater 

results; PAH, pesticide, and metal sediment results; and metal and PAH surface water results were 

qualified as estimated due to uncertainty near the detection limit.  Data that were qualified due to 

uncertainty near the detection limit are not rejected and therefore are considered usable but the data user 

should be aware of potentially exaggerated imprecision compared to expectations. 

 

Pesticide sediment results were qualified due to noncompliance associated with %D between gas 

chromatography (GC) detectors.  Those data were not qualified as rejected but the data user should be 

aware of potentially exaggerated imprecision compared to expectations. 
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3.5 Comparability 

Comparability is defined as the confidence with which one data set can be compared with another (e.g., 

among sampling points and among sampling events). Comparability was achieved by using standardized 

sampling and analysis methods, as well as standardized data reporting formats.  Comparability of laboratory 

measurements was achieved primarily through the use and documentation of standard sampling and 

analytical methods.  Results were reported in units that ensured comparability with previous data and with 

current state and federal standards and guidelines. Comparability of laboratory measurements was 

assessed primarily through the use of quality control samples and through adherence to the quality 

assurance plan.     

 

3.6 Representativeness 

Representativeness is an expression of the degree to which data accurately and precisely depict the 

actual characteristics of a population or environmental condition existing at the site.  The Background 

Study SAP and the use of standardized sampling, sample handling, sample analysis, and data reporting 

procedures were designed so that the final data would be accurate representations of actual site 

conditions.  The DQR found the data collected for the Background Study to be representative of targeted 

soil, groundwater, surface water, and sediment populations.  The following are the main data quality items 

requiring further evaluation prior to data use. 

 

4.0  DATA DEFICIENCIES 

   

As detailed in Section 2 some non-detected results exceeded corresponding PALs.  Data usability issues 

for compounds with detection limits greater than minimum screening criteria will be evaluated on a site-

specific basis in corresponding reports and additional background may be collected and analyzed using 

more sensitive analytical instrumentation, methodology, or both.  Background UPLs were not calculated 

unless the compound was detected in at least two samples.   

 





































































































































































APPENDIX C 
 

FIELD LOGS 



C.1 ROUND 1 SAMPLING FORMS 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































C.2 ROUND 2 SAMPLING FORMS 





















































































































































































































































































































































































APPENDIX D 
 

DATABASE  
 



SOIL DATASET
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 16

LOCATION NASB-BG-SB-01 NASB-BG-SB-01 NASB-BG-SB-02 NASB-BG-SB-02 NASB-BG-SB-03 NASB-BG-SB-03 NASB-BG-SB-04 NASB-BG-SB-04
SAMPLE ID NASB-BG-SB-SB01-0110 NASB-BG-SB-SB01-0001 NASB-BG-SB-SB02-0110 NASB-BG-SB-SB02-0001 NASB-BG-SB-SB03-0110 NASB-BG-SB-SB03-0001 NASB-BG-SB-SB04-0001 NASB-BG-SB-SB04-0110-D
SAMPLE DATE 8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/20/2009
Geplogic Unit Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand
HERBICIDES (UG/KG)

2,4,5-T -- 11  U -- 10  U -- 11  U 11  U --

2,4,5-TP (SILVEX) -- 6.6  U -- 6.5  U -- 6.8  U 6.8  U --

2,4-D -- 6.4  U -- 6.3  U -- 6.6  U 6.6  U --

2,4-DB -- 12  U -- 12  U -- 12  U 12  U --

DALAPON -- 7.2  U -- 7.0  U -- 7.4  U 7.3  U --

DICAMBA -- 3.6  U -- 3.5  U -- 3.7  U 3.6  U --

DICHLOROPROP -- 8.9  U -- 8.8  U -- 9.2  U 9.1  U --

DINOSEB -- 1.2  U -- 1.2  U -- 1.2  U 1.2  U --

MCPA -- 1400  U -- 1400  U -- 1400  U 1400  U --

MCPP -- 300  U -- 290  U -- 310  U 300  U --

METALS (MG/KG)

ALUMINUM 4300 8190 5300 5790 4200 7910 8670 4070ALUMINUM 4300  8190  5300  5790  4200  7910  8670  4070  

ANTIMONY 0.02  UJ 0.03  UJ 0.02  UJ 0.02  UJ 0.02  UJ 0.05  UJ 0.02  UJ 0.02  UJ

ARSENIC 1.2  1.7  1.6  1.2  1.0  4.5  1.6  1.3  

BARIUM 13.6  9.5  15.9  10.4  10.4  11.9  8.6  12.1  

BERYLLIUM 0.20  J 0.32  J 0.69  0.24  J 0.21  J 0.30  J 0.31  J 0.20  J

CADMIUM 0.03  J 0.03  J 0.03  J 0.03  J 0.03  J 0.05  J 0.03  J 0.03  J

CALCIUM 769  J 258  J 694  J 330  J 541  J 330  J 323  J 655  J

CHROMIUM 6.9  7.9  7.6  6.3  5.9  6.3  7.5  5.8  

COBALT 3.8  3.8  4.1  3.4  3.7  2.3  3.8  3.7  

COPPER 5.7  5.5  6.8  5.1  5.5  5.0  4.8  6.0  

IRON 6900  7630  7450  6510  6010  6800  7940  6800  

LEAD 2.7  J 5.2  J 3.0  J 4.2  J 2.8  J 17.5  J 5.3  J 2.9  J

MAGNESIUM 1770  J 1200  J 1910  J 1240  J 1440  J 703  J 1020  J 1600  J

MANGANESE 182  J 145  J 166  J 192  J 194  J 202  J 174  J 206  J

MERCURY 0.01  U 0.03  J 0.01  U 0.01  J 0.01  U 0.09  0.02  J 0.01  U

NICKEL 7.6  7.8  7.9  6.6  8.0  3.8  5.6  8.0  

POTASSIUM 815  329  851  519  588  200  232  698  

SELENIUM 0.19  UJ 0.40  UJ 0.16  UJ 0.26  UJ 0.11  UJ 0.46  U 0.50  U 0.14  UJ

SILVER 0.06  U 0.07  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.07  U

SODIUM 48.8  J 29.7  J 47.5  J 30.4  J 34.2  J 26.3  J 29.4  J 41.4  J

THALLIUM 0.11  UJ 0.08  UJ 0.09  UJ 0.07  UJ 0.09  UJ 0.1  UJ 0.08  UJ 0.09  UJ

VANADIUM 11.4  12.9  12.7  10.8  9.5  11.3  13.7  11.2  

ZINC 14.2  15.2  14.7  12.2  12.5  16.1  14.9  14.3  

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG) 540  13000  530  J 7500  570  23000  17000  330  J

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 2  U 2  U 2  UJ 2  U 2  U 2  U 2  U 2  U

ACENAPHTHENE 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U

ACENAPHTHYLENE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

ANTHRACENE 1  U 5  J 1  U 4  J 1  U 7  J 2  J 1  U

BENZO(A)ANTHRACENE 2  U 3  J 2  U 2  J 2  U 5  J 2  J 2  U

BENZO(A)PYRENE 3  U 4  J 4  U 3  U 3  U 6  J 4  U 3  UBENZO(A)PYRENE 3  U 4  J 4  U 3  U 3  U 6  J 4  U 3  U

BENZO(B)FLUORANTHENE 2  U 2  U 2  U 2  U 2  U 3  U 3  U 2  U

BENZO(G,H,I)PERYLENE 2  U 4  J 2  U 2  U 2  U 8  J 2  J 2  U

BENZO(K)FLUORANTHENE 3  U 3  U 3  U 3  U 3  U 3  U 3  U 3  U

CHRYSENE 2  U 4  J 2  U 2  J 2  U 7  J 2  J 2  U

DIBENZO(A,H)ANTHRACENE 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U

FLUORANTHENE 2  U 9  J 2  U 4  J 2  U 12  J 4  J 2  U

FLUORENE 3  U 3  U 3  U 3  U 3  U 4  U 3  U 3  U

INDENO(1,2,3-CD)PYRENE 2  U 5  J 2  U 2  J 2  U 7  J 2  J 2  U

NAPHTHALENE 3  U 3  U 3  U 3  U 3  U 3  U 3  U 3  U

PHENANTHRENE 2  U 5  J 2  U 4  J 2  U 8  J 2  J 2  U
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THALLIUM 0.11  UJ 0.08  UJ 0.09  UJ 0.07  UJ 0.09  UJ 0.1  UJ 0.08  UJ 0.09  UJ

VANADIUM 11.4  12.9  12.7  10.8  9.5  11.3  13.7  11.2  

ZINC 14.2  15.2  14.7  12.2  12.5  16.1  14.9  14.3  

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG) 540  13000  530  J 7500  570  23000  17000  330  J

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 2  U 2  U 2  UJ 2  U 2  U 2  U 2  U 2  U

ACENAPHTHENE 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U

ACENAPHTHYLENE 1  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

ANTHRACENE 1  U 5  J 1  U 4  J 1  U 7  J 2  J 1  U

BENZO(A)ANTHRACENE 2  U 3  J 2  U 2  J 2  U 5  J 2  J 2  U

BENZO(A)PYRENE 3  U 4  J 4  U 3  U 3  U 6  J 4  U 3  UBENZO(A)PYRENE 3  U 4  J 4  U 3  U 3  U 6  J 4  U 3  U

BENZO(B)FLUORANTHENE 2  U 2  U 2  U 2  U 2  U 3  U 3  U 2  U

BENZO(G,H,I)PERYLENE 2  U 4  J 2  U 2  U 2  U 8  J 2  J 2  U

BENZO(K)FLUORANTHENE 3  U 3  U 3  U 3  U 3  U 3  U 3  U 3  U

CHRYSENE 2  U 4  J 2  U 2  J 2  U 7  J 2  J 2  U

DIBENZO(A,H)ANTHRACENE 2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U

FLUORANTHENE 2  U 9  J 2  U 4  J 2  U 12  J 4  J 2  U

FLUORENE 3  U 3  U 3  U 3  U 3  U 4  U 3  U 3  U

INDENO(1,2,3-CD)PYRENE 2  U 5  J 2  U 2  J 2  U 7  J 2  J 2  U

NAPHTHALENE 3  U 3  U 3  U 3  U 3  U 3  U 3  U 3  U

PHENANTHRENE 2  U 5  J 2  U 4  J 2  U 8  J 2  J 2  U
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LOCATION NASB-BG-SB-01 NASB-BG-SB-01 NASB-BG-SB-02 NASB-BG-SB-02 NASB-BG-SB-03 NASB-BG-SB-03 NASB-BG-SB-04 NASB-BG-SB-04
SAMPLE ID NASB-BG-SB-SB01-0110 NASB-BG-SB-SB01-0001 NASB-BG-SB-SB02-0110 NASB-BG-SB-SB02-0001 NASB-BG-SB-SB03-0110 NASB-BG-SB-SB03-0001 NASB-BG-SB-SB04-0001 NASB-BG-SB-SB04-0110-D
SAMPLE DATE 8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/20/2009
Geplogic Unit Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand
PYRENE 2  U 7  J 2  U 3  J 2  U 17  J 4  J 2  U

PESTICIDES/PCBS (UG/KG)

4,4'-DDD -- 0.45  U -- 0.44  U -- 0.46  U 0.46  U --

4,4'-DDE -- 0.77  J -- 1.0  J -- 0.41  U 0.57  J --

4,4'-DDT -- 0.80  J -- 1.3  J -- 0.46  UJ 0.46  UJ --

ALDRIN -- 0.44  U -- 0.43  U -- 0.45  U 0.45  U --

ALPHA-BHC -- 0.49  U -- 0.48  U -- 0.51  U 0.50  U --

ALPHA-CHLORDANE -- 0.48  U -- 0.47  U -- 0.50  U 0.49  U --

BETA-BHC -- 0.41  U -- 0.40  U -- 0.42  U 0.42  U --

DELTA-BHC -- 0.35  U -- 0.35  U -- 0.36  U 0.36  U --

DIELDRIN -- 0.41  U -- 0.40  U -- 0.42  U 0.42  U --

ENDOSULFAN I -- 0.43  U -- 0.42  U -- 0.44  U 0.44  U --

ENDOSULFAN II 0 47 U 0 46 U 0 48 U 0 48 UENDOSULFAN II -- 0.47  U -- 0.46  U -- 0.48  U 0.48  U --

ENDOSULFAN SULFATE -- 0.48  U -- 0.47  U -- 0.50  U 0.49  U --

ENDRIN -- 0.41  U -- 0.40  U -- 0.42  U 0.42  U --

ENDRIN ALDEHYDE -- 0.38  U -- 0.37  U -- 0.39  U 0.38  U --

ENDRIN KETONE -- 0.96  U -- 0.95  U -- 0.99  U 0.98  U --

GAMMA-BHC (LINDANE) -- 0.49  U -- 0.48  U -- 0.51  U 0.50  U --

GAMMA-CHLORDANE -- 0.50  U -- 0.50  U -- 0.52  U 0.51  U --

HEPTACHLOR -- 0.50  U -- 0.50  U -- 0.52  U 0.51  U --

HEPTACHLOR EPOXIDE -- 0.47  U -- 0.46  U -- 0.48  U 0.48  U --

METHOXYCHLOR -- 0.54  U -- 0.53  U -- 0.55  U 0.55  U --

TOXAPHENE -- 15  U -- 15  U -- 15  U 15  U --

SOIL Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

NASB-BG-SB-04 NASB-BG-SB-04 NASB-BG-SB-05 NASB-BG-SB-05 NASB-BG-SB-06 NASB-BG-SB-06 NASB-BG-SB-07 NASB-BG-SB-07
NASB-BG-SB-SB04-0110 NASB-BG-SB-SB04-0110-AVG NASB-BG-SB-SB05-0110 NASB-BG-SB-SB05-0001 NASB-BG-SB-SB06-0110 NASB-BG-SB-SB06-0001 NASB-BG-SB-SB07-0109 NASB-BG-SB-SB07-0001

8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/18/2009
Upper Sand Upper Sand Upper Sand Upper Sand Transition Transition Transition Transition

-- -- -- 11  U -- 13  U -- 12  U

-- -- -- 6.9  U -- 8.1  U -- 7.5  U

-- -- -- 6.7  U -- 7.9  U -- 7.3  U

-- -- -- 12  U -- 14  U -- 13  U

-- -- -- 7.4  U -- 8.7  U -- 8.1  U

-- -- -- 3.7  U -- 4.4  U -- 4.0  U

-- -- -- 9.3  U -- 11  U -- 10  U

-- -- -- 1.2  U -- 1.4  U -- 1.3  U

-- -- -- 1400  U -- 1700  U -- 1600  U

-- -- -- 310  U -- 370  U -- 340  U

4270 4170 4380 9140 21600 21700 15000 14800ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

4270  4170  4380  9140  21600  21700  15000  14800  

0.02  UJ 0.02  UJ 0.02  UJ 0.04  UJ 0.04  J 0.03  J 0.02  J 0.02  UJ

1.2  1.25  1.0  2.1  10.7  6.0  5.0  3.9  

14.8  13.45  9.8  11.0  70.5  61.6  50.0  50.3  

0.20  J 0.20  J 0.21  J 0.32  J 0.81  0.77  0.90  0.69  

0.03  J 0.03  J 0.03  J 0.04  J 0.04  J 0.04  J 0.03  J 0.02  UJ

731  J 693  J 605  J 292  J 2670  J 856  J 2300  J 752  J

6.4  6.1  6.4  6.9  44.4  33.4  28.0  20.1  

3.6  3.65  3.7  2.8  16.4  9.4  11.6  8.7  

5.5  5.75  5.7  5.0  28.1  15.4  21.2  18.2  

6680  6740  5870  7280  33000  26600  22200  17600  

2.6  J 2.75  J 2.8  J 11.0  J 12.4  11.3  J 7.8  J 5.9  J

1660  J 1630  J 1570  J 834  J 9070  5550  5720  3950  

210  J 208  J 178  J 217  J 681  J 294  J 429  J 288  J

0.01  U 0.01  U 0.01  U 0.04  0.01  UJ 0.02  J 0.01  UJ 0.01  UJ

8.0  8  7.4  5.4  38.1  23.5  24.8  18.1  

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

730  714  600  233  5400  2950  3020  2120  

0.18  UJ 0.16  UJ 0.19  UJ 0.53  U 0.30  UJ 0.59  0.21  UJ 0.30  UJ

0.06  U 0.065  U 0.07  U 0.07  U 0.13  UJ 0.08  UJ 0.06  UJ 0.08  UJ

45.2  J 43.3  J 40.8  J 30.8  J 236  U 125  U 162  U 93.7  UJ

0.08  UJ 0.085  UJ 0.08  UJ 0.09  UJ 0.29  U 0.22  UJ 0.19  U 0.16  UJ

11.7  11.45  10.0  13.1  55.1  47.0  33.2  30.1  

13.2  13.75  12.7  14.5  72.0  58.4  46.6  33.2  

260  J 295  J 420  21000  1500  14000  900  1900  

2  U 2  U 2  U 2  U 3  U 3  U 3  U 3  U

2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U

1  U 1  U 1  U 2  J 1  U 2  U 1  U 1  U

1  U 1  U 1  U 8  J 1  U 2  U 1  U 1  U

2  U 2  U 2  U 7  J 2  U 2  U 2  U 2  U

3  U 3  U 3  U 9  J 4  U 4  U 4  U 4  UBENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

3  U 3  U 3  U 9  J 4  U 4  U 4  U 4  U

2  U 2  U 2  U 14  J 3  U 3  U 3  U 3  U

2  U 2  U 2  U 8  J 2  UJ 3  U 2  UJ 2  UJ

3  U 3  U 3  U 12  J 4  U 4  U 4  U 4  U

2  U 2  U 2  U 10  J 2  U 2  U 2  U 2  U

2  U 2  U 2  U 2  U 2  UJ 2  UJ 2  UJ 2  UJ

2  U 2  U 2  U 18  J 2  U 2  U 2  U 2  U

3  U 3  U 3  U 4  U 4  U 4  U 4  U 4  U

2  U 2  U 2  U 10  J 2  UJ 2  U 2  UJ 2  UJ

3  U 3  U 3  U 3  U 3  U 3  U 3  U 3  U

2  U 2  U 2  U 8  J 2  U 2  U 2  U 2  U



SOIL DATASET
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 4 OF 16

LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

NASB-BG-SB-04 NASB-BG-SB-04 NASB-BG-SB-05 NASB-BG-SB-05 NASB-BG-SB-06 NASB-BG-SB-06 NASB-BG-SB-07 NASB-BG-SB-07
NASB-BG-SB-SB04-0110 NASB-BG-SB-SB04-0110-AVG NASB-BG-SB-SB05-0110 NASB-BG-SB-SB05-0001 NASB-BG-SB-SB06-0110 NASB-BG-SB-SB06-0001 NASB-BG-SB-SB07-0109 NASB-BG-SB-SB07-0001

8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/18/2009
Upper Sand Upper Sand Upper Sand Upper Sand Transition Transition Transition Transition

2  U 2  U 2  U 18  J 2  U 3  U 2  U 2  U

-- -- -- 0.47  U -- 0.55  U -- 0.51  U

-- -- -- 0.65  J -- 0.48  U -- 0.45  U

-- -- -- 0.47  UJ -- 0.55  U -- 0.51  U

-- -- -- 0.46  U -- 0.54  U -- 0.50  U

-- -- -- 0.51  U -- 0.60  U -- 0.56  U

-- -- -- 0.50  U -- 0.59  U -- 0.55  U

-- -- -- 0.42  U -- 0.50  U -- 0.46  U

-- -- -- 0.37  U -- 0.43  U -- 0.40  U

-- -- -- 0.42  U -- 0.50  U -- 0.46  U

-- -- -- 0.45  U -- 0.52  U -- 0.48  U

0 49 U 0 58 U 0 53 UENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

SOIL Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

-- -- -- 0.49  U -- 0.58  U -- 0.53  U

-- -- -- 0.50  U -- 0.59  U -- 0.55  U

-- -- -- 0.42  U -- 0.50  U -- 0.46  U

-- -- -- 0.39  U -- 0.46  U -- 0.42  U

-- -- -- 1.0  U -- 1.2  U -- 1.1  U

-- -- -- 0.51  U -- 0.60  U -- 0.56  U

-- -- -- 0.52  U -- 0.62  U -- 0.57  U

-- -- -- 0.52  U -- 0.62  U -- 0.57  U

-- -- -- 0.49  U -- 0.58  U -- 0.53  U

-- -- -- 0.56  U -- 0.66  U -- 0.61  U

-- -- -- 16  U -- 18  U -- 17  U

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

NASB-BG-SB-08 NASB-BG-SB-08 NASB-BG-SB-09 NASB-BG-SB-09 NASB-BG-SB-09 NASB-BG-SB-09 NASB-BG-SB-10 NASB-BG-SB-10
NASB-BG-SB-SB08-0001 NASB-BG-SB-SB08-0110 NASB-BG-SB-SB09-0001 NASB-BG-SB-SB09-0001-D NASB-BG-SB-SB09-0001-AVG NASB-BG-SB-SB09-0110 NASB-BG-SB-SB10-0110 NASB-BG-SB-SB10-0001

8/18/2009 8/18/2009 8/17/2009 8/17/2009 8/17/2009 8/17/2009 8/17/2009 8/17/2009
Transition Transition Transition Transition Transition Transition Transition Transition

15  U -- 14  U 14  U 14  U -- -- 11  UJ

9.3  U -- 8.5  U 8.5  U 8.5  U -- -- 6.9  UJ

9.0  U -- 8.2  U 8.2  U 8.2  U -- -- 6.6  UJ

16  U -- 15  U 15  U 15  U -- -- 12  UJ

10  U -- 9.1  U 9.2  U 9.15  U -- -- 7.4  U

5.0  U -- 4.6  U 4.6  U 4.6  U -- -- 3.7  U

12  U -- 11  U 11  U 11  U -- -- 9.2  U

1.6  U -- 1.5  U 1.5  U 1.5  U -- -- 1.2  UJ

1900  U -- 1800  U 1800  U 1800  U -- -- 1400  U

420  U -- 380  U 380  U 380  U -- -- 310  U

30800 17100 30800 27100 28950 15200 21300 9200ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

30800  17100  30800  27100  28950  15200  21300  9200  

0.04  J 0.03  J 0.03  J 0.04  J 0.035  J 0.03  J 0.04  J 0.02  UJ

7.2  6.7  6.3  6.4  6.35  5.3  7.8  3.9  

85.0  59.8  80.1  69.6  74.85  49.4  70.2  24.0  

1.1  0.65  0.89  0.81  0.85  0.54  0.75  0.30  J

0.05  J 0.03  J 0.04  J 0.04  J 0.04  J 0.04  J 0.05  J 0.03  J

1000  J 2260  J 706  J 840  J 773  J 2630  J 2640  J 826  J

45.9  32.6  41.0  40.9  40.95  31.1  42.0  14.1  

15.2  12.7  9.2  11.5  10.35  10.5  13.5  3.7  

20.5  23.0  16.6  16.0  16.3  21.7  25.0  8.6  

33800  25600  32000  32400  32200  23600  33000  10500  

15.0  J 8.7  J 16.2  15.2  15.7  8.1  11.4  7.1  

7410  6270  6040  5810  5925  6440  8240  J 2080  J

449  J 418  J 301  J 433  J 367  J 394  J 474  J 122  J

0.05  J 0.01  UJ 0.04  J 0.03  J 0.035  J 0.01  UJ 0.01  UJ 0.01  J

32.0  27.8  23.9  22.0  22.95  26.6  33.0  10.0  

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

3630  3700  3050  2790  2920  3310  4900  1050  

1.0  0.26  UJ 0.78  0.80  0.79  0.29  UJ 0.37  UJ 0.26  UJ

1.6  J 0.07  UJ 0.15  UJ 0.14  UJ 0.145  UJ 0.11  UJ 0.44  J 0.16  J

155  U 177  U 128  U 132  U 130  U 195  U 248  U 95.9  UJ

0.31  U 0.22  UJ 0.25  U 0.26  U 0.255  U 0.18  U 0.27  U 0.13  UJ

57.6  41.5  52.8  56.9  54.85  37.1  52.3  19.1  

83.4  54.5  64.2  58.6  61.4  51.1  65.6  21.7  

18000  750  16000  17000  16500  700  3200  12000  

3  UJ 3  UJ 3  UJ 3  UJ 3  UJ 3  UJ 3  UJ 2  UJ

2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ

2  U 1  UJ 2  U 2  U 2  U 1  U 2  U 2  J

2  U 1  UJ 2  U 2  U 2  U 1  U 2  U 2  J

3  U 2  UJ 2  U 3  U 2.5  U 2  U 2  U 12  J

5  U 4  UJ 4  U 4  U 4  U 4  U 4  U 14  JBENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

5  U 4  UJ 4  U 4  U 4  U 4  U 4  U 14  J

4  U 3  UJ 3  U 3  U 3  U 3  U 3  U 17  J

3  UJ 2  UJ 3  UJ 3  UJ 3  UJ 2  UJ 2  U 10  J

5  U 4  UJ 4  U 4  U 4  U 4  U 4  U 14  J

2  U 2  UJ 2  J 2  U 1.5  J 2  U 2  U 17  J

3  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ

3  J 2  UJ 5  J 3  J 4  J 2  U 2  U 28  

5  UJ 4  UJ 4  UJ 4  UJ 4  UJ 4  UJ 4  UJ 4  UJ

3  UJ 2  UJ 2  UJ 3  UJ 2.5  UJ 2  UJ 2  U 10  J

4  U 3  UJ 4  U 4  U 4  U 3  U 3  U 3  U

3  U 2  UJ 2  U 2  U 2  U 2  U 2  U 15  J
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

NASB-BG-SB-08 NASB-BG-SB-08 NASB-BG-SB-09 NASB-BG-SB-09 NASB-BG-SB-09 NASB-BG-SB-09 NASB-BG-SB-10 NASB-BG-SB-10
NASB-BG-SB-SB08-0001 NASB-BG-SB-SB08-0110 NASB-BG-SB-SB09-0001 NASB-BG-SB-SB09-0001-D NASB-BG-SB-SB09-0001-AVG NASB-BG-SB-SB09-0110 NASB-BG-SB-SB10-0110 NASB-BG-SB-SB10-0001

8/18/2009 8/18/2009 8/17/2009 8/17/2009 8/17/2009 8/17/2009 8/17/2009 8/17/2009
Transition Transition Transition Transition Transition Transition Transition Transition

3  U 2  UJ 4  J 3  J 3.5  J 2  U 3  U 26  

0.63  U -- 0.57  U 0.58  U 0.575  U -- -- 2.3  U

0.65  J -- 0.50  U 0.51  U 0.505  U -- -- 2.0  U

0.63  U -- 0.57  U 0.58  U 0.575  U -- -- 3.1  J

0.61  U -- 0.56  U 0.56  U 0.56  U -- -- 2.3  U

0.69  U -- 0.63  U 0.63  U 0.63  U -- -- 2.6  U

0.67  U -- 0.62  U 0.62  U 0.62  U -- -- 2.5  U

0.57  U -- 0.52  U 0.52  U 0.52  U -- -- 2.1  U

0.49  U -- 0.45  U 0.45  U 0.45  U -- -- 1.8  U

0.57  U -- 0.52  U 0.52  U 0.52  U -- -- 2.1  U

0.60  U -- 0.55  U 0.55  U 0.55  U -- -- 2.2  U

0 66 U 0 60 U 0 60 U 0 60 U 2 4 UENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

SOIL Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

0.66  U -- 0.60  U 0.60  U 0.60  U -- -- 2.4  U

0.67  U -- 0.62  U 0.62  U 0.62  U -- -- 2.5  U

0.57  U -- 0.52  U 0.52  U 0.52  U -- -- 2.1  U

0.52  U -- 0.48  U 0.48  U 0.48  U -- -- 1.9  U

1.3  U -- 1.2  U 1.2  U 1.2  U -- -- 5.0  U

0.69  U -- 0.63  U 0.63  U 0.63  U -- -- 2.6  U

0.70  U -- 0.64  U 0.64  U 0.64  U -- -- 2.6  U

0.70  U -- 0.64  U 0.64  U 0.64  U -- -- 2.6  U

0.66  U -- 0.60  U 0.60  U 0.60  U -- -- 2.4  U

0.75  U -- 0.68  U 0.69  U 0.685  U -- -- 2.8  U

21  U -- 19  U 19  U 19  U -- -- 78  U

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.



SOIL DATASET
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 7 OF 16

LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

NASB-BG-SB-11 NASB-BG-SB-11 NASB-BG-SB-12 NASB-BG-SB-12 NASB-BG-SB-13 NASB-BG-SB-13 NASB-BG-SB-13 NASB-BG-SB-13
NASB-BG-SB-SB11-0110 NASB-BG-SB-SB11-0001 NASB-BG-SB-SB12-0110 NASB-BG-SB-SB12-0001 NASB-BG-SB-SB13-0110 NASB-BG-SB-SB13-0001-AVG NASB-BG-SB-SB13-0001 NASB-BG-SB-SB13-0001-D

8/17/2009 8/17/2009 8/18/2009 8/18/2009 8/18/2009 8/18/2009 8/18/2009 8/18/2009
Transition Transition Transition Transition Transition Transition Transition Transition

-- 13  UJ -- 13  U -- 14  U 14  U 14  U

-- 7.9  UJ -- 7.9  U -- 8.6  U 8.6  U 8.6  U

-- 7.7  UJ -- 7.6  U -- 8.35  U 8.3  U 8.4  U

-- 14  UJ -- 14  U -- 15  U 15  U 15  U

-- 8.5  U -- 8.5  U -- 9.25  U 9.2  U 9.3  U

-- 4.3  U -- 4.2  U -- 4.6  U 4.6  U 4.6  U

-- 11  U -- 10  U -- 12  U 12  U 12  U

-- 1.4  UJ -- 1.4  U -- 1.5  U 1.5  U 1.5  U

-- 1700  U -- 1600  U -- 1800  U 1800  U 1800  U

-- 360  U -- 350  U -- 390  U 390  U 390  U

15900 27800 22900 17700 20700 22250 22100 22400ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

15900  27800  22900  17700  20700  22250  22100  22400  

0.03  J 0.05  J 0.05  J 0.02  J 0.03  J 0.03  UJ 0.03  UJ 0.03  UJ

8.1  8.9  17.9  6.7  11.6  5.5  5.3  5.7  

55.9  88.6  72.9  47.9  66.8  55.55  54.8  56.3  

0.63  1.0  0.82  0.70  0.75  0.87  0.86  0.88  

0.04  J 0.03  J 0.06  J 0.03  J 0.04  J 0.065  J 0.06  J 0.07  J

2700  J 874  J 2920  J 728  J 2650  J 656.5  J 641  J 672  J

30.9  46.0  48.5  30.2  42.8  31.9  31.4  32.4  

10.5  11.5  17.9  10.7  14.9  9.25  8.6  9.9  

24.3  18.5  33.9  14.1  29.2  13.35  12.1  14.6  

25900  46800  38400  28400  33400  25400  24800  26000  

8.1  J 18.7  13.4  12.8  12.4  11.75  J 11.9  11.6  J

6580  7340  J 9850  5030  8340  4365  4090  4640  

355  J 652  J 742  J 394  J 599  J 289.5  J 266  J 313  J

0.01  UJ 0.01  J 0.01  UJ 0.01  J 0.01  UJ 0.045  J 0.04  J 0.05  

26.4  31.2  44.7  23.0  39.5  23.1  22.0  24.2  

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

4010  4110  5260  1760  4390  1830  1730  1930  

0.33  UJ 0.59  UJ 0.31  UJ 0.58  0.30  UJ 0.4925  J 0.71  0.55  UJ

0.07  UJ 0.58  J 0.13  UJ 0.11  UJ 0.15  UJ 0.08  UJ 0.08  UJ 0.08  UJ

212  U 162  U 237  U 90.2  U 208  UJ 91.1  UJ 91.9  UJ 90.3  UJ

0.22  U 0.28  U 0.25  U 0.18  U 0.22  UJ 0.20  UJ 0.20  UJ 0.20  UJ

39.4  62.8  57.8  46.9  51.8  44.9  44.6  45.2  

54.3  61.4  80.6  41.1  67.4  61.1  60.8  61.4  

680  27000  1600  14000  780  21500  21000  22000  

3  UJ 3  UJ 3  UJ 3  UJ 3  UJ 3  UJ 3  UJ 3  UJ

2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ

1  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U

1  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U

2  U 2  U 2  U 2  U 2  U 2.25  J 3  U 3  J

4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  UBENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U

3  U 3  U 3  U 3  U 3  U 3  U 3  U 3  U

2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 3  UJ 3  UJ 3  UJ

4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U

2  U 2  U 2  U 2  U 2  U 3  J 2  J 4  J

2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ

2  U 4  J 2  U 2  U 2  U 6  J 5  J 7  J

4  UJ 4  UJ 4  UJ 4  UJ 4  UJ 4  UJ 4  UJ 4  UJ

2  UJ 2  UJ 2  UJ 2  UJ 2  UJ 3  UJ 3  UJ 3  UJ

3  U 3  U 3  U 3  U 3  U 4  U 4  U 4  U

2  U 2  U 2  U 2  U 2  U 2  J 2  U 3  J
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

NASB-BG-SB-11 NASB-BG-SB-11 NASB-BG-SB-12 NASB-BG-SB-12 NASB-BG-SB-13 NASB-BG-SB-13 NASB-BG-SB-13 NASB-BG-SB-13
NASB-BG-SB-SB11-0110 NASB-BG-SB-SB11-0001 NASB-BG-SB-SB12-0110 NASB-BG-SB-SB12-0001 NASB-BG-SB-SB13-0110 NASB-BG-SB-SB13-0001-AVG NASB-BG-SB-SB13-0001 NASB-BG-SB-SB13-0001-D

8/17/2009 8/17/2009 8/18/2009 8/18/2009 8/18/2009 8/18/2009 8/18/2009 8/18/2009
Transition Transition Transition Transition Transition Transition Transition Transition

2  U 3  J 3  U 3  U 3  U 5  J 4  J 6  J

-- 0.54  U -- 0.53  U -- 0.58  U 0.58  U 0.58  U

-- 0.57  J -- 0.55  J -- 0.69  J 0.64  J 0.74  J

-- 0.54  U -- 0.53  U -- 0.58  U 0.58  U 0.58  U

-- 0.52  U -- 0.52  U -- 0.57  U 0.57  U 0.57  U

-- 0.59  U -- 0.58  U -- 0.64  U 0.64  U 0.64  U

-- 0.58  U -- 0.57  U -- 0.625  U 0.62  U 0.63  U

-- 0.49  U -- 0.48  U -- 0.53  U 0.53  U 0.53  U

-- 0.42  U -- 0.42  U -- 0.46  U 0.46  U 0.46  U

-- 0.49  U -- 0.48  U -- 0.53  U 0.53  U 0.53  U

-- 0.51  U -- 0.51  U -- 0.56  U 0.56  U 0.56  U

0 56 U 0 56 U 0 61 U 0 61 U 0 61 UENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

SOIL Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

-- 0.56  U -- 0.56  U -- 0.61  U 0.61  U 0.61  U

-- 0.58  U -- 0.57  U -- 0.625  U 0.62  U 0.63  U

-- 0.49  U -- 0.48  U -- 0.53  U 0.53  U 0.53  U

-- 0.45  U -- 0.44  U -- 0.485  U 0.48  U 0.49  U

-- 1.2  U -- 1.1  U -- 1.2  U 1.2  U 1.2  U

-- 0.59  U -- 0.58  U -- 0.64  U 0.64  U 0.64  U

-- 0.60  U -- 0.60  U -- 0.65  U 0.65  U 0.65  U

-- 0.60  U -- 0.60  U -- 0.65  U 0.65  U 0.65  U

-- 0.56  U -- 0.56  U -- 0.61  U 0.61  U 0.61  U

-- 0.64  U -- 0.63  U -- 0.695  U 0.69  U 0.70  U

-- 18  U -- 18  U -- 19  U 19  U 19  U

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

NASB-BG-SB-14 NASB-BG-SB-14 NASB-BG-SB-15 NASB-BG-SB-15 NASB-BG-SB-16 NASB-BG-SB-16 NASB-BG-SB-16 NASB-BG-SB-16
NASB-BG-SB-SB14-0001 NASB-BG-SB-SB14-0110 NASB-BG-SB-SB15-0110 NASB-BG-SB-SB15-0001 NASB-BG-SB-SB16-0110-D NASB-BG-SB-SB16-0110 NASB-BG-SB-SB16-0001 NASB-BG-SB-SB16-0110-AVG

8/18/2009 8/18/2009 8/25/2009 8/25/2009 8/25/2009 8/25/2009 8/25/2009 8/25/2009
Transition Transition Transition Transition Transition Transition Transition Transition

14  U -- -- 13  U -- -- 13  U --

8.7  U -- -- 8.2  U -- -- 7.8  U --

8.4  U -- -- 8.0  U -- -- 8.0  J --

15  U -- -- 14  U -- -- 14  U --

9.3  U -- -- 8.8  U -- -- 8.4  U --

4.6  U -- -- 4.4  U -- -- 4.2  U --

12  U -- -- 11  U -- -- 10  U --

1.5  U -- -- 1.4  U -- -- 1.4  U --

1800  U -- -- 1700  U -- -- 1600  U --

390  U -- -- 370  U -- -- 350  U --

27300 26200 28400 19700 26400 27200 25000 26800ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

27300  26200  28400  19700  26400  27200  25000  26800  

0.03  UJ 0.05  J 0.07  UJ 0.06  UJ 0.06  UJ 0.06  UJ 0.06  UJ 0.06  UJ

8.1  9.8  12.2  6.9  13.4  15.9  9.1  14.65  

66.1  85.8  93.3  57.2  89.0  89.0  78.2  89  

1.1  1.0  1.5  1.1  1.5  1.5  1.3  1.5  

0.04  J 0.04  J 0.05  J 0.04  J 0.06  J 0.06  J 0.06  J 0.06  J

684  J 2750  J 3260  J 750  J 2900  J 2930  J 1600  J 2915  J

39.2  49.5  57.3  32.6  50.3  53.9  45.9  52.1  

11.1  17.9  20.8  15.4  17.9  19.9  16.4  18.9  

14.8  32.5  38.5  J 19.3  J 33.5  J 38.3  J 30.1  J 35.9  J

32300  37200  43100  26200  39000  43100  35200  41050  

15.1  13.7  J 16.1  12.6  13.8  14.6  12.8  14.2  

5550  9940  11600  5790  9930  10900  8940  10415  

359  J 669  J 918  462  722  882  598  802  

0.06  0.01  UJ 0.01  U 0.02  J 0.01  U 0.01  U 0.02  J 0.01  U

26.9  41.4  50.4  24.3  46.4  48.9  41.5  47.65  

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

2610  6110  6370  J 2590  J 5570  J 5980  J 3970  J 5775  J

1.3  0.39  UJ 0.44  UJ 0.64  U 0.40  UJ 0.39  UJ 0.54  U 0.395  UJ

0.08  UJ 0.16  UJ 0.16  UJ 0.08  UJ 0.14  UJ 0.14  UJ 0.14  UJ 0.14  UJ

109  UJ 263  U 289  UJ 116  UJ 273  UJ 270  UJ 176  UJ 271.5  UJ

0.22  UJ 0.33  U 0.33  U 0.19  UJ 0.29  U 0.31  U 0.25  U 0.30  U

55.9  60.9  68.7  40.0  58.3  62.8  52.6  60.55  

68.7  82.3  90.4  49.4  79.1  85.5  71.4  82.3  

30000  1400  1700  J 11000  J 1100  J 1500  J 10000  J 1300  J

3  UJ 3  UJ 3  UJ 3  UJ 3  UJ 3  UJ 3  UJ 3  UJ

2  UJ 2  UJ 2  U 2  U 2  U 2  U 2  U 2  U

2  U 2  U 2  U 2  U 1  U 1  U 2  U 1  U

2  U 2  U 2  U 2  U 1  U 1  U 2  U 1  U

4  J 2  U 2  U 2  U 3  J 2  U 2  U 2  J

5  U 4  U 4  U 4  U 4  U 4  U 4  U 4  UBENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

5  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U

3  U 3  U 3  U 3  U 3  U 3  U 3  U 3  U

8  J 2  UJ 2  U 3  U 2  U 2  U 2  U 2  U

4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U

3  J 2  U 2  U 3  J 2  U 2  U 2  U 2  U

13  J 2  UJ 2  U 2  U 2  U 2  U 2  U 2  U

3  J 2  U 2  U 6  J 2  U 2  U 2  U 2  U

4  UJ 4  UJ 4  U 4  U 4  U 4  U 4  U 4  U

8  J 2  UJ 2  U 3  J 2  U 2  U 2  U 2  U

4  U 3  U 3  UJ 3  UJ 3  UJ 3  UJ 3  UJ 3  UJ

2  U 2  U 2  U 3  J 2  U 2  U 2  U 2  U
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

NASB-BG-SB-14 NASB-BG-SB-14 NASB-BG-SB-15 NASB-BG-SB-15 NASB-BG-SB-16 NASB-BG-SB-16 NASB-BG-SB-16 NASB-BG-SB-16
NASB-BG-SB-SB14-0001 NASB-BG-SB-SB14-0110 NASB-BG-SB-SB15-0110 NASB-BG-SB-SB15-0001 NASB-BG-SB-SB16-0110-D NASB-BG-SB-SB16-0110 NASB-BG-SB-SB16-0001 NASB-BG-SB-SB16-0110-AVG

8/18/2009 8/18/2009 8/25/2009 8/25/2009 8/25/2009 8/25/2009 8/25/2009 8/25/2009
Transition Transition Transition Transition Transition Transition Transition Transition

3  U 3  U 3  U 6  J 2  U 2  U 3  U 2  U

0.59  U -- -- 0.56  U -- -- 0.53  U --

0.84  J -- -- 0.77  J -- -- 0.47  U --

0.59  U -- -- 0.56  U -- -- 0.53  U --

0.57  U -- -- 0.54  U -- -- 0.52  U --

0.64  U -- -- 0.61  U -- -- 0.58  U --

0.63  U -- -- 0.60  U -- -- 0.57  U --

0.53  U -- -- 0.50  U -- -- 0.48  U --

0.46  U -- -- 0.44  UJ -- -- 0.42  U --

0.53  U -- -- 0.50  U -- -- 0.48  U --

0.56  U -- -- 0.53  U -- -- 0.51  U --

0 61 U 0 58 U 0 56 UENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

SOIL Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

0.61  U -- -- 0.58  U -- -- 0.56  U --

0.63  U -- -- 0.60  U -- -- 0.57  U --

0.53  U -- -- 0.50  U -- -- 0.48  U --

0.49  U -- -- 0.46  U -- -- 0.44  U --

1.2  U -- -- 1.2  U -- -- 1.1  U --

0.64  U -- -- 0.61  U -- -- 0.58  U --

0.66  U -- -- 0.62  U -- -- 0.60  U --

0.66  U -- -- 0.62  U -- -- 0.60  U --

0.61  U -- -- 0.58  U -- -- 0.56  U --

0.70  U -- -- 0.66  U -- -- 0.63  U --

20  U -- -- 18  U -- -- 18  U --

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

NASB-BG-SB-17 NASB-BG-SB-17 NASB-BG-SB-18 NASB-BG-SB-18 NASB-BG-SB-19 NASB-BG-SB-19 NASB-BG-SB-21 NASB-BG-SB-21
NASB-BG-SB-SB17-0110 NASB-BG-SB-SB17-0001 NASB-BG-SB-SB18-0001 NASB-BG-SB-SB18-0107 NASB-BG-SB-SB19-0001 NASB-BG-SB-SB19-0105 NASB-BG-SB-SB21-0105 NASB-BG-SB-SB21-0001

8/25/2009 8/25/2009 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 8/14/2009
Transition Transition Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand

-- 14  U 14  UJ -- 13  UJ -- -- 13  UJ

-- 9.0  U 8.6  UJ -- 7.9  UJ -- -- 8.2  UJ

-- 8.7  U 8.4  UJ -- 7.6  UJ -- -- 8.0  UJ

-- 16  U 15  UJ -- 14  UJ -- -- 14  UJ

-- 9.6  U 9.3  U -- 8.4  U -- -- 8.8  U

-- 4.8  U 4.6  U -- 4.2  U -- -- 4.4  U

-- 12  U 12  U -- 10  U -- -- 11  U

-- 1.6  U 1.5  UJ -- 1.4  UJ -- -- 1.4  UJ

-- 1900  U 1800  U -- 1600  U -- -- 1700  U

-- 400  U 390  U -- 350  U -- -- 370  U

29000 33600 19800 5310 3810 6420 9040 19400ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

29000  33600  19800  5310  3810  6420  9040  19400  

0.08  UJ 0.08  UJ 0.08  J 0.02  UJ 0.02  UJ 0.02  UJ 0.02  UJ 0.04  J

12.9  10.6  2.7  2.1  0.77  0.56  0.97  2.8  

90.0  102  14.5  11.4  5.7  15.3  9.2  10.9  

1.5  1.7  0.46  J 0.31  J 0.24  J 0.36  J 0.50  0.84  

0.04  J 0.05  J 0.07  J 0.01  UJ 0.01  U 0.01  U 0.01  UJ 0.04  J

2910  J 871  J 187  J 640  J 156  J 1080  J 1110  J 339  J

57.5  55.0  15.3  8.0  3.6  8.5  9.6  18.7  

20.8  27.1  1.3  3.1  0.55  2.1  2.2  1.9  

36.1  J 26.3  J 3.2  U 5.4  1.5  UJ 3.4  3.5  4.1  

44300  44100  14400  8740  2230  6480  7800  16900  

15.6  17.4  11.1  2.6  4.3  2.1  2.6  5.8  

11400  9590  808  J 1620  J 404  J 1900  J 1600  J 1160  J

778  1210  40.5  J 160  J 24.2  J 87.2  J 79.0  J 74.7  J

0.01  U 0.05  0.08  0.01  UJ 0.01  UJ 0.01  UJ 0.01  UJ 0.06  

50.0  43.6  3.5  J 6.8  1.3  J 6.8  6.0  4.6  J

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

5620  J 4010  J 359  843  313  1230  666  426  

0.42  UJ 0.70  U 1.0  U 0.28  UJ 0.27  UJ 0.28  UJ 0.30  UJ 0.92  U

0.15  UJ 0.17  UJ 0.21  J 0.14  J 0.13  J 0.15  J 0.13  J 0.29  J

254  UJ 163  UJ 63.3  UJ 60.2  UJ 40.4  UJ 80.1  UJ 60.5  UJ 58.9  UJ

0.29  U 0.28  U 0.1  UJ 0.09  UJ 0.05  UJ 0.09  UJ 0.06  UJ 0.08  UJ

67.0  62.9  26.3  12.8  7.5  12.9  17.7  32.6  

86.5  96.6  9.5  14.0  3.5  15.3  12.3  14.2  

1800  J 17000  J 20000  2700  28000  6700  5400  14000  

3  UJ 3  UJ 3  U 3  U 3  U 3  U 3  U 3  U

2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U

1  U 2  U 2  U 1  U 2  U 1  U 2  U 2  U

1  U 2  U 2  U 1  U 2  U 1  U 2  U 2  U

2  U 5  J 6  J 2  U 2  U 2  U 2  U 2  U

4  U 10  J 7  J 4  U 4  U 4  U 4  U 4  UBENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

4  U 10  J 7  J 4  U 4  U 4  U 4  U 4  U

3  U 10  J 12  J 3  U 3  U 3  U 3  U 3  U

2  U 26  J 5  J 2  U 2  U 2  U 2  U 3  U

4  U 13  J 5  J 4  U 4  U 4  U 4  U 4  U

2  U 9  J 9  J 2  U 2  U 2  U 2  U 2  U

2  U 14  J 2  U 2  U 2  U 2  U 2  U 2  U

2  U 5  J 17  J 2  U 4  J 2  U 2  U 2  U

4  U 5  U 4  U 4  U 4  U 4  U 4  U 4  U

2  U 26  J 7  J 2  U 2  U 2  U 2  U 2  U

3  UJ 4  UJ 4  U 3  U 3  U 3  U 3  U 3  U

2  U 3  J 11  J 2  U 3  J 2  U 2  U 2  U
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

NASB-BG-SB-17 NASB-BG-SB-17 NASB-BG-SB-18 NASB-BG-SB-18 NASB-BG-SB-19 NASB-BG-SB-19 NASB-BG-SB-21 NASB-BG-SB-21
NASB-BG-SB-SB17-0110 NASB-BG-SB-SB17-0001 NASB-BG-SB-SB18-0001 NASB-BG-SB-SB18-0107 NASB-BG-SB-SB19-0001 NASB-BG-SB-SB19-0105 NASB-BG-SB-SB21-0105 NASB-BG-SB-SB21-0001

8/25/2009 8/25/2009 8/13/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 8/14/2009
Transition Transition Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand

3  U 4  J 17  J 3  U 3  J 2  U 3  U 3  U

-- 0.61  U 0.58  U -- 0.53  U -- -- 0.56  U

-- 0.68  J 1.00  J -- 0.47  U -- -- 0.49  U

-- 0.61  U 1.1  J -- 0.53  U -- -- 0.56  U

-- 0.59  U 0.57  U -- 0.52  U -- -- 0.54  U

-- 0.67  U 0.64  U -- 0.58  U -- -- 0.61  U

-- 0.65  U 0.63  U -- 0.57  U -- -- 0.60  U

-- 0.55  U 0.53  U -- 0.48  U -- -- 0.50  U

-- 0.48  U 0.46  U -- 0.42  U -- -- 0.44  U

-- 0.55  U 0.53  U -- 0.48  U -- -- 0.50  U

-- 0.58  U 0.56  U -- 0.51  U -- -- 0.53  U

0 64 U 0 61 U 0 56 U 0 58 UENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

SOIL Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

-- 0.64  U 0.61  U -- 0.56  U -- -- 0.58  U

-- 0.65  U 0.63  U -- 0.57  U -- -- 0.60  U

-- 0.55  U 0.53  U -- 0.48  U -- -- 0.50  U

-- 0.51  U 0.49  U -- 0.44  U -- -- 0.46  U

-- 1.3  U 1.2  U -- 1.1  U -- -- 1.2  U

-- 0.67  U 0.64  U -- 0.58  U -- -- 0.61  U

-- 0.68  U 0.65  U -- 0.60  U -- -- 0.62  U

-- 0.68  U 0.65  U -- 0.60  U -- -- 0.62  U

-- 0.64  U 0.61  U -- 0.56  U -- -- 0.58  U

-- 0.72  U 0.70  U -- 0.63  U -- -- 0.66  U

-- 20  U 19  U -- 18  U -- -- 18  U

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

NASB-BG-SB-22 NASB-BG-SB-22 NASB-BG-SB-23 NASB-BG-SB-23 NASB-BG-SB-24 NASB-BG-SB-24 NASB-BG-SB-24 NASB-BG-SB-24
NASB-BG-SB-SB22-0103 NASB-BG-SB-SB22-0001 NASB-BG-SB-SB23-0110 NASB-BG-SB-SB23-0001 NASB-BG-SB-SB24-0001 NASB-BG-SB-SB24-0001-AVG NASB-BG-SB-SB24-0001-D NASB-BG-SB-SB24-0110

8/14/2009 8/14/2009 8/17/2009 8/17/2009 8/14/2009 8/14/2009 8/14/2009 8/14/2009
Upper Sand Upper Sand Transition Transition Transition Transition Transition Transition

-- 13  UJ -- 13  UJ 12  UJ 12.5  UJ 13  UJ --

-- 7.8  UJ -- 8.1  UJ 7.7  UJ 8  UJ 8.3  UJ --

-- 7.6  UJ -- 7.8  UJ 7.5  UJ 7.75  UJ 8.0  UJ --

-- 14  UJ -- 14  UJ 14  UJ 14.5  UJ 15  UJ --

-- 8.4  U -- 8.7  U 8.3  U 8.6  U 8.9  U --

-- 4.2  U -- 4.4  U 4.2  U 4.35  U 4.5  U --

-- 10  U -- 11  U 10  U 10.5  U 11  U --

-- 1.4  UJ -- 1.4  UJ 1.4  UJ 1.45  UJ 1.5  UJ --

-- 1600  U -- 1700  U 1600  U 1650  U 1700  U --

-- 350  U -- 360  U 350  U 360  U 370  U --

4940 12700 26900 17600 20600 21550 22500 25000ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

4940  12700  26900  17600  20600  21550  22500  25000  

0.02  UJ 0.03  J 0.05  J 0.03  UJ 0.04  J 0.055  J 0.07  J 0.04  J

1.3  1.8  8.0  3.8  4.9  5.3  5.7  15.1  

10.9  10.1  86.9  38.7  59.7  61.85  64.0  84.9  

0.34  J 0.51  J 1.0  0.64  1.0  1.05  1.1  1.3  

0.01  U 0.03  J 0.05  J 0.03  J 0.04  J 0.04  J 0.04  J 0.04  J

618  J 251  J 2460  J 466  J 763  J 733.5  J 704  J 3040  J

7.6  9.8  53.6  23.4  32.6  33.25  33.9  50.4  

2.9  1.8  24.4  5.7  8.9  9.95  11.0  15.6  

5.7  4.6  35.6  11.5  15.2  16.7  18.2  30.9  

7610  10600  41200  19500  25100  26700  28300  36500  

2.3  5.6  15.5  6.7  9.8  10.5  11.2  11.1  

1620  J 1070  J 10200  J 3480  J 5640  J 5965  J 6290  J 9780  J

91.0  J 59.1  J 805  J 172  J 317  J 344  J 371  J 655  J

0.01  UJ 0.07  0.01  UJ 0.04  J 0.02  J 0.02  J 0.02  J 0.01  UJ

6.2  4.6  J 47.1  16.9  23.7  25.4  27.1  43.1  

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

822  489  5780  1490  2800  2940  3080  5960  

0.25  UJ 0.68  U 0.31  UJ 0.59  UJ 0.47  U 0.515  UJ 0.56  UJ 0.37  UJ

0.19  J 0.20  J 0.74  J 0.41  J 0.12  UJ 0.345  J 0.63  J 0.16  UJ

64.2  UJ 50.6  UJ 224  U 72.4  UJ 118  U 121  UJ 124  UJ 281  

0.07  UJ 0.06  UJ 0.31  U 0.12  UJ 0.20  U 0.22  UJ 0.24  UJ 0.29  U

13.4  19.4  63.0  31.6  43.1  44.85  46.6  61.0  

13.9  14.4  80.6  47.6  58.4  61.75  65.1  79.6  

1000  9200  1900  27000  19000  J 15000  J 11000  J 1000  

3  U 3  U 3  UJ 3  UJ 3  U 3  U 3  U 3  U

2  U 2  U 2  UJ 2  UJ 2  U 2  U 2  U 2  U

1  U 2  U 2  U 2  U 1  U 1.5  U 2  U 2  U

1  U 2  U 2  U 2  U 1  U 1.5  U 2  U 2  U

2  U 2  U 2  U 2  U 3  J 2  J 2  U 2  U

4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  UBENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U

3  U 3  U 3  U 3  U 5  J 3.25  J 3  U 3  U

2  U 2  U 2  U 3  J 3  J 2.25  J 3  U 2  U

4  U 4  U 4  U 4  U 4  U 4  U 4  U 4  U

2  U 2  U 2  U 2  U 4  J 2.5  J 2  U 2  U

2  U 2  U 2  UJ 2  UJ 2  U 2  U 2  U 2  U

2  U 2  U 2  U 2  U 7  J 4  J 2  U 2  U

4  U 4  U 4  UJ 4  UJ 4  U 4  U 4  U 4  U

2  U 2  U 2  U 2  U 4  J 2.5  J 2  U 2  U

3  U 3  U 3  U 3  U 3  UJ 3  UJ 3  UJ 3  UJ

2  U 2  U 2  U 2  U 4  J 2.5  J 2  U 2  U
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

NASB-BG-SB-22 NASB-BG-SB-22 NASB-BG-SB-23 NASB-BG-SB-23 NASB-BG-SB-24 NASB-BG-SB-24 NASB-BG-SB-24 NASB-BG-SB-24
NASB-BG-SB-SB22-0103 NASB-BG-SB-SB22-0001 NASB-BG-SB-SB23-0110 NASB-BG-SB-SB23-0001 NASB-BG-SB-SB24-0001 NASB-BG-SB-SB24-0001-AVG NASB-BG-SB-SB24-0001-D NASB-BG-SB-SB24-0110

8/14/2009 8/14/2009 8/17/2009 8/17/2009 8/14/2009 8/14/2009 8/14/2009 8/14/2009
Upper Sand Upper Sand Transition Transition Transition Transition Transition Transition

2  U 3  U 3  U 3  U 7  J 4.25  J 3  U 3  U

-- 0.53  U -- 0.55  U 0.52  U 0.54  U 0.56  U --

-- 0.47  U -- 0.48  U 0.56  J 0.61  J 0.66  J --

-- 0.53  U -- 0.55  U 0.52  U 0.54  U 0.56  U --

-- 0.52  U -- 0.54  U 0.51  U 0.53  U 0.55  U --

-- 0.58  U -- 0.60  U 0.57  U 0.595  U 0.62  U --

-- 0.57  U -- 0.59  U 0.56  U 0.58  U 0.60  U --

-- 0.48  U -- 0.50  U 0.47  U 0.49  U 0.51  U --

-- 0.42  U -- 0.43  U 0.41  U 0.425  U 0.44  U --

-- 0.48  U -- 0.50  U 0.47  U 0.49  U 0.51  U --

-- 0.50  U -- 0.52  U 0.50  U 0.52  U 0.54  U --

0 55 U 0 57 U 0 55 U 0 57 U 0 59 UENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

SOIL Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

-- 0.55  U -- 0.57  U 0.55  U 0.57  U 0.59  U --

-- 0.57  U -- 0.59  U 0.56  U 0.58  U 0.60  U --

-- 0.48  U -- 0.50  U 0.47  U 0.49  U 0.51  U --

-- 0.44  U -- 0.46  U 0.44  U 0.455  U 0.47  U --

-- 1.1  U -- 1.2  U 1.1  U 1.15  U 1.2  U --

-- 0.58  U -- 0.60  U 0.57  U 0.595  U 0.62  U --

-- 0.59  U -- 0.61  U 0.58  U 0.605  U 0.63  U --

-- 0.59  U -- 0.61  U 0.58  U 0.605  U 0.63  U --

-- 0.55  U -- 0.57  U 0.55  U 0.57  U 0.59  U --

-- 0.63  U -- 0.65  U 0.62  U 0.645  U 0.67  U --

-- 18  U -- 18  U 17  U 18  U 19  U --

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

NASB-BG-SB-25 NASB-BG-SB-25 NASB-BG-SB-26 NASB-BG-SB-26 NASB-BG-SB-27 NASB-BG-SB-27 NASB-BG-SB-28 NASB-BG-SB-28
NASB-BG-SB-SB25-0001 NASB-BG-SB-SB25-0110 NASB-BG-SB-SB26-0110 NASB-BG-SB-SB26-0001 NASB-BG-SB-SB27-0110 NASB-BG-SB-SB27-0001 NASB-BG-SB-SB28-0001-AVG NASB-BG-SB-SB28-0001

8/14/2009 8/14/2009 8/19/2009 8/19/2009 8/19/2009 8/19/2009 8/19/2009 8/19/2009
Transition Transition Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand

13  UJ -- -- 11  U -- 11  U 11  U 11  U

8.0  UJ -- -- 6.7  U -- 6.9  U 6.7  U 6.7  U

7.7  UJ -- -- 6.5  U -- 6.6  U 6.45  U 6.4  U

14  UJ -- -- 12  U -- 12  U 12  U 12  U

8.6  U -- -- 7.2  U -- 7.4  U 7.2  U 7.2  U

4.3  U -- -- 3.6  U -- 3.7  U 3.6  U 3.6  U

11  U -- -- 9.0  U -- 9.2  U 8.95  U 8.9  U

1.4  UJ -- -- 1.2  U -- 1.2  U 1.2  U 1.2  U

1700  U -- -- 1400  U -- 1400  U 1400  U 1400  U

360  U -- -- 300  U -- 310  U 300  U 300  U

26600 19400 3350 7050 3850 9580 7435 7120ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

26600  19400  3350  7050  3850  9580  7435  7120  

0.05  J 0.05  J 0.02  UJ 0.01  UJ 0.02  UJ 0.04  UJ 0.02  UJ 0.02  UJ

7.5  6.4  1.2  1.5  1.7  1.6  1.85  1.9  

82.9  61.8  8.6  9.2  10.1  10.8  10.15  10  

1.3  1.1  0.19  J 0.26  J 0.27  J 0.32  J 0.27  J 0.27  J

0.05  J 0.03  J 0.03  J 0.02  UJ 0.03  J 0.03  J 0.03  J 0.03  J

1250  J 1960  J 657  J 370  J 504  J 256  J 389  J 384  J

42.6  34.9  5.0  8.0  5.6  9.7  7.3  7.0  

14.5  12.8  3.2  4.0  3.9  3.2  3.65  3.6  

25.4  24.7  5.6  5.5  6.7  4.1  5.35  5.3  

31400  27600  5060  7480  6960  9430  7085  7020  

12.8  9.5  2.4  4.3  3.7  J 5.2  J 5.95  J 7.6  J

7630  J 7160  J 1230  1470  1480  J 1340  J 1250  J 1160  J

553  J 552  J 212  J 172  J 265  J 140  J 219.5  J 209  J

0.02  J 0.01  UJ 0.01  UJ 0.01  UJ 0.01  U 0.02  J 0.015  J 0.02  J

32.6  30.2  8.4  8.9  9.2  6.4  7.8  7.4  

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

4560  4090  486  464  598  277  396  395  

0.56  U 0.38  UJ 0.13  UJ 0.24  UJ 0.17  UJ 0.53  U 0.40  UJ 0.40  UJ

0.14  UJ 0.13  UJ 0.05  U 0.05  UJ 0.07  U 0.07  U 0.055  U 0.05  U

175  U 161  U 59.0  UJ 44.9  UJ 42.0  J 35.2  J 38.55  J 39.3  J

0.31  U 0.23  U 0.06  UJ 0.08  UJ 0.11  UJ 0.13  UJ 0.09  UJ 0.08  UJ

55.2  48.6  8.0  12.1  9.9  16.7  12.3  12.6  

74.6  57.9  10.6  15.0  15.3  13.0  11.65  11.5  

9400  530  330  J 7500  440  19000  10100  12000  

3  U 3  U 2  U 2  UJ 2  UJ 2  UJ 2  UJ 2  UJ

2  U 2  U 2  U 2  U 2  U 2  U 2  U 2  U

2  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

2  U 1  U 1  U 1  U 1  U 1  U 1  U 1  U

2  U 2  U 2  U 2  U 2  U 2  J 2  U 2  U

4  U 4  U 3  U 4  U 3  U 4  U 4  U 4  UBENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

4  U 4  U 3  U 4  U 3  U 4  U 4  U 4  U

4  J 3  U 2  U 2  U 2  U 3  U 2.5  U 2  U

2  U 2  U 2  UJ 2  UJ 2  U 2  U 2  U 2  U

4  U 4  U 3  U 3  U 3  U 3  U 3  U 3  U

3  J 2  U 2  U 2  U 2  U 3  J 2  U 2  U

2  U 2  U 2  UJ 2  UJ 2  U 2  U 2  U 2  U

6  J 2  U 2  U 2  J 2  U 5  J 2  J 3  J

4  U 4  U 3  U 3  U 3  U 4  U 3  U 3  U

3  J 2  U 2  UJ 2  UJ 2  U 2  J 2  U 2  U

3  U 3  UJ 3  U 3  U 3  U 3  U 3  U 3  U

3  J 2  U 2  U 2  U 2  U 3  J 2  U 2  U
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LOCATION
SAMPLE ID
SAMPLE DATE
Geplogic Unit
PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

NASB-BG-SB-25 NASB-BG-SB-25 NASB-BG-SB-26 NASB-BG-SB-26 NASB-BG-SB-27 NASB-BG-SB-27 NASB-BG-SB-28 NASB-BG-SB-28
NASB-BG-SB-SB25-0001 NASB-BG-SB-SB25-0110 NASB-BG-SB-SB26-0110 NASB-BG-SB-SB26-0001 NASB-BG-SB-SB27-0110 NASB-BG-SB-SB27-0001 NASB-BG-SB-SB28-0001-AVG NASB-BG-SB-SB28-0001

8/14/2009 8/14/2009 8/19/2009 8/19/2009 8/19/2009 8/19/2009 8/19/2009 8/19/2009
Transition Transition Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand Upper Sand

5  J 2  U 2  U 2  U 2  U 5  J 2  J 3  J

0.54  U -- -- 0.45  U -- 0.46  U 0.455  U 0.45  U

0.58  J -- -- 0.40  U -- 0.41  U 0.355  J 0.51  J

0.54  U -- -- 0.45  U -- 0.46  UJ 0.455  UJ 0.45  UJ

0.53  U -- -- 0.44  U -- 0.45  U 0.44  U 0.44  U

0.59  U -- -- 0.50  U -- 0.51  U 0.495  U 0.49  U

0.58  U -- -- 0.49  U -- 0.50  U 0.485  U 0.48  U

0.49  U -- -- 0.41  U -- 0.42  U 0.41  U 0.41  U

0.42  U -- -- 0.36  U -- 0.36  U 0.355  U 0.35  U

0.49  U -- -- 0.41  U -- 0.42  U 0.41  U 0.41  U

0.52  U -- -- 0.43  U -- 0.44  U 0.435  U 0.43  U

0 57 U 0 48 U 0 49 U 0 475 U 0 47 UENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

SOIL Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

0.57  U -- -- 0.48  U -- 0.49  U 0.475  U 0.47  U

0.58  U -- -- 0.49  U -- 0.50  U 0.485  U 0.48  U

0.49  U -- -- 0.41  U -- 0.42  U 0.41  U 0.41  U

0.45  U -- -- 0.38  U -- 0.39  U 0.38  U 0.38  U

1.2  U -- -- 0.97  U -- 1.00  U 0.975  U 0.97  U

0.59  U -- -- 0.50  U -- 0.51  U 0.495  U 0.49  U

0.61  U -- -- 0.51  U -- 0.52  U 0.505  U 0.50  U

0.61  U -- -- 0.51  U -- 0.52  U 0.505  U 0.50  U

0.57  U -- -- 0.48  U -- 0.49  U 0.475  U 0.47  U

0.64  U -- -- 0.54  U -- 0.55  U 0.54  U 0.54  U

18  U -- -- 15  U -- 16  U 15  U 15  U

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.
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LOCATION NASB-BG-MW-01 NASB-BG-MW-01 NASB-BG-MW-02 NASB-BG-MW-02 NASB-BG-MW-03 NASB-BG-MW-03 NASB-BG-MW-04 NASB-BG-MW-04 NASB-BG-MW-05

SAMPLE ID NASB-BG-GW-MW-01-0909 NASB-BG-GW-MW-01-0410 NASB-BG-GW-MW-02-0909 NASB-BG-GW-MW-02-0410 NASB-BG-GW-MW-03-0909 NASB-BG-GW-MW-03-0410 NASB-BG-GW-MW-04-0909 NASB-BG-GW-MW-04-0410 NASB-BG-GW-MW-05-0909

SAMPLE DATE 9/24/2009 4/13/2010 9/24/2009 4/13/2010 9/24/2009 4/13/2010 9/24/2009 4/13/2010 9/23/2009

METALS (UG/L)

ALUMINUM 916  J 333  92.7  UJ 118  J 194  UJ 450  380  J 304  278  UJ

ANTIMONY 0.15  U 0.10  U 0.15  U 0.10  U 0.15  U 0.13  UJ 0.15  U 0.10  U 0.15  U

ARSENIC 2.1  UJ 0.80  U 2.3  UJ 0.80  U 4.2  J 1.6  UJ 2.9  UJ 2.1  UJ 2.0  UJ

BARIUM 14.1  11.3  6.2  6.6  8.8  6.5  6.1  5.1  3.3  J

BERYLLIUM 0.06  UJ 0.06  J 0.05  U 0.05  U 0.05  U 0.06  J 0.05  U 0.05  U 0.05  U

CADMIUM 0.05  U 0.05  U 0.05  U 0.05  UJ 0.05  U 0.09  UJ 0.05  U 0.05  U 0.05  U

CALCIUM 2130  1620  1220  1190  1120  993  931  1040  2530  

CHROMIUM 3.8  U 4.2  U 2.3  UJ 2.7  UJ 3.2  U 4.1  U 3.4  U 4.3  U 4.9  U

COBALT 0.71  J 0.26  J 0.10  U 0.05  U 0.21  J 0.31  J 0.19  J 0.22  J 0.24  J

COPPER 2.1  J 1  J 0.70  U 0.48  U 0.70  U 1  J 0.76  J 1.8  J 0.70  U

IRON 652  J 192  25.8  J 17.2  UJ 130  J 310  312  J 230  571  J

LEAD 0.96  J 0.29  J 0.09  UJ 0.10  U 0.15  UJ 0.31  J 0.24  UJ 0.29  J 0.19  UJ

MAGNESIUM 540  460  352  306  383  355  410  407  898  

MANGANESE 66.8  25.8  19.1  13.6  39.3  21.6  31.0  25.3  23.2  

MERCURY 0.02  U 0.02  U 0.02  U 0.03  UJ 0.02  U 0.02  U 0.02  U 0.03  UJ 0.02  U

NICKEL 1.5  0.63  UJ 0.26  UJ 0.26  UJ 0.67  UJ 0.74  UJ 0.77  J 0.56  UJ 0.94  J

POTASSIUM 1070  818  J 445  UJ 576  J 618  J 480  J 282  UJ 306  J 942  J

SELENIUM 0.80  U 0.50  U 0.80  U 0.50  U 0.83  UJ 0.50  U 0.80  U 0.53  J 0.80  U

SILVER 0.05  UJ 0.05  U 0.05  UJ 0.05  U 0.05  UJ 0.05  U 0.05  UJ 0.05  U 0.05  UJ

SODIUM 3000  2800  2270  2340  1550  1320  1460  1470  3180  

THALLIUM 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U

VANADIUM 2.5  UJ 1.5  UJ 1.3  UJ 2.1  UJ 1.5  UJ 1.7  UJ 2.2  UJ 3.3  UJ 1.6  UJ

ZINC 3.7  J 1.9  UJ 3.55  U 1.6  U 3.9  J 2.3  UJ 3.55  U 2.3  UJ 4.7  J

DISSOLVED METALS (UG/L)

ALUMINUM 56.8  UJ 67  UJ 32.3  UJ 32.1  UJ 32.5  UJ 24.5  UJ 31.2  UJ 18.7  UJ 27.0  UJ

ANTIMONY 0.15  U 0.10  U 0.15  U 0.13  UJ 0.15  U 0.11  UJ 0.15  U 0.10  U 0.15  U

ARSENIC 2.7  UJ 1.1  UJ 3.3  UJ 0.93  UJ 1.6  UJ 0.80  U 2.0  UJ 2.3  UJ 3.0  UJ

BARIUM 12.0  10.1  6.6  6.5  8.0  4.9  J 4.7  J 3.7  J 1.5  UJ

BERYLLIUM 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

CADMIUM 0.05  U 0.06  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.08  UJ 0.05  U 0.05  U

CALCIUM 2130  1630  1250  1290  1150  980  913  1120  2510  

CHROMIUM 2.6  UJ 3.8  U 2.6  UJ 2.6  UJ 2.8  UJ 3.5  U 1.9  UJ 1.6  UJ 2.9  UJ

COBALT 0.15  J 0.10  J 0.10  U 0.05  U 0.10  U 0.05  U 0.11  J 0.05  U 0.10  U

COPPER 1.4  J 2.5  J 0.70  U 0.48  U 0.74  J 0.49  J 0.70  U 0.95  J 0.70  U

IRON 39.1  J 20.5  UJ 5.17  U 6.27  U 8.8  J 6.27  U 6.0  J 6.27  U 17.3  J

LEAD 0.20  UJ 0.24  J 0.09  UJ 0.14  J 0.05  U 0.10  U 0.10  UJ 0.10  U 0.05  U

MAGNESIUM 437  431  352  321  366  300  344  358  798  

MANGANESE 34.3  16.3  16.7  12.1  30.7  6.6  11.0  7.6  14.5  

MERCURY 0.02  U 0.02  U 0.02  U 0.03  UJ 0.02  U 0.02  U 0.02  U 0.03  UJ 0.02  U

NICKEL 0.60  UJ 0.97  J 0.45  UJ 1.8  0.57  UJ 0.42  UJ 0.69  UJ 0.49  UJ 0.50  UJ

POTASSIUM 958  J 817  J 662  J 639  J 668  J 425  J 339  UJ 260  J 968  J

SELENIUM 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U

SILVER 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

SODIUM 3050  2850  2360  2360  1570  1300  1470  1450  3160  

THALLIUM 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.21  UJ 0.05  U 0.10  U

VANADIUM 1.4  UJ 1.8  UJ 1.7  UJ 1.1  UJ 1.6  UJ 0.60  U 1.1  UJ 1.8  UJ 1.4  UJ

ZINC 3.55  U 5.2  J 3.55  U 2.9  J 3.55  U 1.9  UJ 3.55  U 3.2  J 3.8  J

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L) 0.50  U -- 0.50  U -- 0.50  U -- 0.50  U -- 0.50  U

CHLORIDE (MG/L) 3.9  -- 2.2  -- 1.8  J -- 0.85  J -- 1.9  J

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.



GROUNDWATER DATASET

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 2 OF 14

LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-MW-05 NASB-BG-MW-06 NASB-BG-MW-06 NASB-BG-MW-06 NASB-BG-MW-06 NASB-BG-MW-07 NASB-BG-MW-07 NASB-BG-MW-08 NASB-BG-MW-08

NASB-BG-GW-MW-05-0410 NASB-BG-GW-MW-06-0909-AVG NASB-BG-GW-MW-06-0909 NASB-BG-GW-MW-06-0909-D NASB-BG-GW-MW-06-0410 NASB-BG-GW-MW-07-0909 NASB-BG-GW-MW-07-0410 NASB-BG-GW-MW-08-0909 NASB-BG-GW-MW-08-0410

4/20/2010 9/22/2009 9/22/2009 9/22/2009 4/15/2010 9/22/2009 4/15/2010 9/21/2009 4/15/2010

78.4  UJ 114.55  UJ 84.1  UJ 145  UJ 61.4  UJ 474  J 327  J 1080  J 374  J

0.10  U 0.165  UJ 0.18  UJ 0.15  U 0.10  U 0.27  UJ 0.10  U 0.28  UJ 0.11  UJ

0.80  U 1.95  UJ 2.4  UJ 1.50  U 1.5  J 3.2  UJ 3  J 4.2  J 1.2  J

1.9  J 9.3  9.2  9.4  3.3  J 22.5  10.2  12.2  5.6  

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.08  UJ 0.05  U

2750  4740  4750  4730  4330  6480  6380  5480  5320  

3.6  U 2.6  UJ 2.5  UJ 2.7  UJ 2.6  UJ 2.8  UJ 2.7  UJ 4.1  U 3.5  U

0.07  UJ 1.1  1.0  1.2  0.81  J 1.0  0.84  J 1.6  0.59  J

0.84  J 0.70  U 0.70  U 0.70  U 0.72  J 0.99  J 0.97  J 4.2  J 1.4  J

149  169.5  J 130  J 209  J 97.2  J 594  J 582  1380  J 574  

0.16  UJ 0.16  UJ 0.14  UJ 0.18  UJ 0.14  UJ 0.33  UJ 0.34  UJ 0.99  J 0.28  UJ

826  2785  2790  2780  2370  4860  4750  3600  3460  

3.5  J 91  91.5  90.5  67.8  140  104  171  72.3  

0.04  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U

0.20  U 3.85  3.7  4.0  2.8  U 4.4  2.3  U 4.7  2.4  U

1040  1960  1910  2010  1780  1870  1430  2010  1680  

0.50  U 1.2  UJ 1.4  UJ 1.0  UJ 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U

0.05  U 0.05  UJ 0.05  UJ 0.05  UJ 0.05  U 0.05  UJ 0.05  U 0.05  UJ 0.05  U

3180  7025  7010  7040  6520  9040  8190  8500  7090  

0.05  U 0.10  U 0.10  U 0.10  U 0.05  U 0.16  UJ 0.05  U 0.10  U 0.05  U

1.2  UJ 2  UJ 1.8  UJ 2.2  UJ 1.3  UJ 2.6  UJ 1.6  UJ 4.0  UJ 1.1  UJ

2.4  UJ 4.85  J 4.5  J 5.2  J 3.9  UJ 4.8  J 3.2  UJ 8.0  J 6.6  UJ

21  UJ 27.15  UJ 26.2  UJ 28.1  UJ 14.9  UJ 50.9  UJ 14.4  UJ 96.8  UJ 24.2  UJ

0.10  U 0.15  U 0.15  U 0.15  U 0.10  U 0.18  UJ 0.10  U 0.15  U 0.10  U

0.80  U 3.2  UJ 3.0  UJ 3.4  UJ 0.80  U 4.2  J 2  J 4.0  J 2.1  J

1.7  J 7.45  7.4  7.5  3.4  J 18.8  8.3  5.6  3.3  J

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.055  UJ 0.06  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

2800  4640  4760  4520  4480  6580  6440  5100  5180  

2.6  UJ 2.3  UJ 2.2  UJ 2.4  UJ 2.8  UJ 2.4  UJ 1.9  UJ 2.4  UJ 2.8  UJ

0.05  U 0.985  J 0.99  J 0.98  J 0.90  J 0.78  J 0.65  J 0.97  J 0.38  J

0.48  U 0.70  U 0.70  U 0.70  U 0.53  J 0.70  U 0.76  J 0.70  U 1.5  J

6.27  U 56.3  J 56.3  J 56.3  J 25.1  UJ 62.2  J 94.5  J 88.7  J 57.2  J

0.10  UJ 0.08  UJ 0.11  UJ 0.05  U 0.10  U 0.05  U 0.10  U 0.12  UJ 0.10  U

828  2680  2740  2620  2370  4840  4590  3170  3200  

1.9  J 85.6  87.8  83.4  65.4  129  95.8  127  60.8  

0.04  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U

0.20  U 3.4  3.6  3.2  2.5  U 3.3  2  U 3.1  1.9  U

946  J 1910  1890  1930  1740  1770  1400  1740  1490  

0.50  U 1.05  UJ 1.3  UJ 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.12  UJ

3150  6875  6980  6770  6470  9140  8210  8010  6980  

0.05  U 0.10  U 0.10  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U

1  UJ 1.6  UJ 1.8  UJ 1.4  UJ 0.74  UJ 1.7  UJ 0.75  UJ 2.2  UJ 0.95  UJ

2.7  UJ 2.9375  J 4.1  J 3.55  U 3.6  UJ 3.55  U 2.4  UJ 3.55  U 2.8  UJ

-- 0.50  U 0.50  U 0.50  U -- 0.50  U -- 0.50  U --

-- 3.5  3.5  3.5  -- 6.0  -- 3.8  --
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-MW-09 NASB-BG-MW-09 NASB-BG-MW-10 NASB-BG-MW-10 NASB-BG-MW-11 NASB-BG-MW-11 NASB-BG-MW-12 NASB-BG-MW-12 NASB-BG-MW-13

NASB-BG-GW-MW-09-0909 NASB-BG-GW-MW-09-0410 NASB-BG-GW-MW-10-0909 NASB-BG-GW-MW-10-0410 NASB-BG-GW-MW-11-0909 NASB-BG-GW-MW-11-0410 NASB-BG-GW-MW-12-0909 NASB-BG-GW-MW-12-0410 NASB-BG-GW-MW-13-0909

9/21/2009 4/16/2010 9/21/2009 4/16/2010 9/21/2009 4/16/2010 9/22/2009 4/15/2010 9/22/2009

1100  J 1170  2550  J 2230  2890  J 1190  83.7  UJ 242  J 391  J

0.48  UJ 0.10  U 0.18  UJ 0.10  UJ 0.24  UJ 0.10  UJ 0.45  UJ 0.10  UJ 1.3  U

1.6  UJ 2.1  J 3.6  UJ 3.3  J 6.2  2.8  J 1.6  UJ 1.6  J 3.2  UJ

9.3  7.6  17.7  12.3  26.7  10.5  20.0  7.9  38.4  

0.05  U 0.05  U 0.10  UJ 0.10  J 0.12  UJ 0.05  U 0.05  U 0.05  U 0.05  U

0.05  UJ 0.05  U 0.05  U 0.05  U 0.06  UJ 0.06  J 0.12  UJ 0.05  J 0.09  UJ

5380  5490  11200  12300  12200  13100  7820  8580  4510  

4.3  U 3.7  U 6.3  U 6.4  U 6.8  U 4.1  U 3.2  U 2.6  UJ 3.6  U

1.3  0.98  J 2.4  1.5  3.0  1.5  0.37  J 0.29  J 0.61  J

1.1  J 2.6  UJ 4.2  J 3.4  UJ 4.7  J 2.7  UJ 4.8  J 2  J 5.1  J

1580  J 1760  3790  J 2900  4430  J 1540  66.0  J 344  616  J

0.69  J 0.83  UJ 1.4  1.2  U 2.2  1.1  U 0.44  UJ 0.35  UJ 1.1  

5010  5210  14000  15200  13500  13700  8150  9780  3460  

104  60.5  268  150  285  204  49.7  39.6  89.9  

0.02  U 0.04  U 0.02  U 0.04  U 0.02  U 0.04  U 0.02  U 0.02  U 0.02  U

4.4  3.1  5.8  4.4  9.7  3.3  1.9  2.6  U 3.0  

1340  1070  2610  2270  3000  2460  2000  1640  1330  

0.91  UJ 0.50  U 0.80  U 0.50  U 1.0  UJ 0.50  U 1.5  UJ 0.50  U 1.6  UJ

0.05  UJ 0.05  U 0.05  UJ 0.05  U 0.05  UJ 0.05  U 0.05  UJ 0.06  UJ 0.05  UJ

7820  7020  13500  13500  13100  13000  11400  11000  7940  

0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.18  UJ 0.05  U 0.10  U

3.3  UJ 3.7  UJ 6.5  U 6.5  7.8  4  UJ 1.5  UJ 1.6  UJ 2.7  UJ

7.5  J 4.4  UJ 9.5  J 6.7  UJ 11.5  5.4  UJ 14.7  5.4  UJ 13.8  

64.2  UJ 24.6  UJ 63.2  UJ 553  83.4  UJ 25.7  UJ 27.5  UJ 12.5  UJ 72.8  UJ

0.21  UJ 0.10  U 0.15  U 0.10  U 0.15  U 0.10  U 0.22  UJ 0.10  U 0.65  UJ

2.2  UJ 1.5  J 3.8  UJ 1.1  J 1.6  UJ 2.8  J 3.0  UJ 0.80  U 3.1  UJ

3.0  UJ 2.4  J 4.6  J 5.3  8.8  5.2  22.8  5.6  26.5  

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.07  UJ 0.05  U 0.15  UJ

5450  5430  11700  12500  12100  12700  8560  8760  4560  

2.2  UJ 2.4  UJ 2.1  UJ 3.2  U 2.0  UJ 2.4  UJ 2.2  UJ 1.9  UJ 2.5  UJ

0.84  J 0.42  J 1.2  0.96  J 1.2  0.81  J 0.26  J 0.28  J 0.49  J

0.70  U 0.58  UJ 0.70  U 1.2  UJ 0.70  U 0.48  U 0.70  U 0.51  J 4.7  J

177  132  217  806  136  129  16.0  J 43.7  UJ 146  

0.09  UJ 0.10  UJ 0.05  U 0.44  UJ 0.1  UJ 0.17  UJ 0.16  UJ 0.10  U 0.60  J

4810  4780  14100  15000  12800  12800  9240  9690  3580  

83.6  39.3  230  134  216  172  49.3  42.2  94.0  

0.02  U 0.04  U 0.02  U 0.04  U 0.02  U 0.04  U 0.02  U 0.02  U 0.02  U

3.0  1.7  2.4  2.2  4.9  1.6  1.3  1.8  U 2.8  

1020  757  J 2000  1990  2180  2060  2200  1730  1560  

0.80  U 0.50  U 0.81  UJ 0.50  U 0.88  UJ 0.50  U 1.4  UJ 0.50  U 0.87  UJ

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

7940  6850  14200  13800  12900  12400  11500  10600  7820  

0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U

2.0  UJ 2.2  UJ 1.1  UJ 2.3  UJ 1.4  UJ 1.7  UJ 1.0  UJ 0.60  U 2.0  UJ

3.55  U 1.6  U 3.55  U 3.1  UJ 3.55  U 2  UJ 6.1  J 4.5  UJ 29.6  

0.50  U -- 0.50  U -- 0.50  U -- 0.50  U -- 0.50  U

4.6  -- 6.3  -- 8.4  -- 7.6  -- 4.2  
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-MW-13 NASB-BG-MW-15 NASB-BG-MW-15 NASB-BG-MW-16 NASB-BG-MW-16 NASB-BG-MW-17 NASB-BG-MW-17 NASB-BG-MW-17 NASB-BG-MW-17

NASB-BG-GW-MW-13-0410 NASB-BG-GW-MW-15-0909 NASB-BG-GW-MW-15-0410 NASB-BG-GW-MW-16-0909 NASB-BG-GW-MW-16-0410 NASB-BG-GW-MW-17-0909 NASB-BG-GW-MW-17-0909-D NASB-BG-GW-MW-17-0909-AVG NASB-BG-GW-MW-17-0410

4/16/2010 9/15/2009 4/21/2010 9/15/2009 4/20/2010 9/15/2009 9/15/2009 9/15/2009 4/20/2010

128  J 1950  341  U 399  U 1070  116  UJ 83.3  UJ 99.65  UJ 415  

0.12  UJ 0.40  UJ 0.10  U 0.15  U 0.10  U 0.15  U 0.15  U 0.15  U 0.10  U

1.4  J 6.7  U 3.8  J 3.3  UJ 1.8  J 5.0  U 3.9  UJ 4.45  UJ 3.6  J

17.1  19.4  4.7  J 7.0  8.2  4.8  J 5.2  5  J 4.2  J

0.05  U 0.07  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.08  UJ 0.05  U 0.05  U 0.05  U 0.06  UJ 0.05  U 0.055  UJ 0.05  U

5440  17600  J 17200  10700  J 8430  17800  J 17900  J 17850  J 14300  

2.5  UJ 6.9  U 2.8  UJ 2.8  UJ 2.8  UJ 2.5  UJ 2.3  UJ 2.4  UJ 3  U

0.39  J 1.8  0.38  UJ 1.1  1  1.2  1.1  1.15  0.67  J

1.8  J 13.4  UJ 1.7  J 0.70  U 4.2  J 0.70  U 0.70  U 0.70  U 2  UJ

374  2690  J 457  462  J 1060  174  UJ 111  UJ 142.5  UJ 791  

0.48  UJ 1.7  0.32  UJ 0.28  UJ 0.57  UJ 0.20  UJ 0.11  UJ 0.155  UJ 0.31  J

4560  10200  10400  5690  4740  9190  9150  9170  9880  

52.9  178  J 47.3  147  J 117  185  J 200  J 192.5  J 139  

0.03  J 0.02  U 0.04  U 0.02  U 0.04  U 0.02  U 0.02  U 0.02  U 0.04  U

1.7  U 5.5  1.2  2.1  U 1.8  2.4  U 2.5  1.85  3.1  UJ

1150  2990  2820  1710  1750  2610  2610  2610  2090  

0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.87  UJ 0.80  U 0.835  UJ 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

7800  11000  12300  5840  5810  8760  8920  8840  9330  

0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.35  UJ 0.17  UJ 0.26  UJ 0.05  U

1  UJ 7.1  U 2.5  UJ 3.8  UJ 2.8  UJ 3.3  UJ 2.6  UJ 2.95  UJ 1.8  UJ

5.4  UJ 15.2  2  UJ 3.55  U 5  UJ 3.55  U 3.55  U 3.55  U 2.5  J

17  UJ 62.4  UJ 79.8  UJ 115  UJ 36.3  UJ 26.4  UJ 29.3  UJ 27.85  UJ 16  UJ

0.10  U 0.17  UJ 0.10  U 0.15  U 0.10  U 0.15  U 0.15  U 0.15  U 0.10  U

1.4  J 3.8  UJ 3.8  J 4.7  UJ 1.8  J 3.7  UJ 2.3  UJ 3  UJ 2.3  J

12.4  2.6  J 3.4  J 5.4  2.5  J 4.3  J 4.4  J 4.35  J 2  J

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.07  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

4680  17500  J 17000  10200  J 8580  18500  J 18000  J 18250  J 14400  

2.2  UJ 2.6  UJ 2.4  UJ 2.2  UJ 1.6  UJ 2.1  UJ 1.9  UJ 2  UJ 2  UJ

0.26  J 0.68  J 0.24  UJ 1.0  0.65  UJ 0.96  J 0.90  J 0.93  J 0.29  J

0.91  J 3.1  UJ 0.48  U 0.70  U 0.60  J 0.70  U 0.70  U 0.70  U 0.48  U

8.9  UJ 66.6  UJ 84.9  J 134  U 63  UJ 15.8  UJ 30.2  UJ 23  UJ 95.7  J

0.10  U 0.14  UJ 0.74  UJ 0.21  UJ 0.11  UJ 0.07  UJ 0.05  U 0.06  UJ 0.10  U

4170  9650  10100  5370  4480  9410  9100  9255  9800  

38.7  142  43.1  146  102  194  191  192.5  135  

0.02  U 0.02  U 0.04  U 0.02  U 0.04  U 0.02  U 0.02  U 0.02  U 0.04  U

1.6  U 2.0  U 0.36  J 1.7  U 0.49  J 2.2  U 2.2  U 2.2  U 1.8  U

1120  2610  2770  1640  1550  2700  2600  2650  2060  

0.50  U 1.0  UJ 0.50  U 0.80  U 0.50  U 0.80  U 0.80  U 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

7680  10800  12100  5840  5840  9080  8870  8975  9350  

0.05  U 0.10  U 0.05  U 0.12  UJ 0.05  U 0.20  UJ 0.10  U 0.15  UJ 0.05  U

0.84  UJ 2.7  UJ 1.9  UJ 2.2  UJ 0.62  UJ 3.1  UJ 3.0  UJ 3.05  UJ 0.78  UJ

4.2  UJ 4.6  J 3.7  UJ 6.8  J 2.3  UJ 3.55  U 3.55  U 3.55  U 1.6  U

-- 0.50  U -- 0.50  U -- 0.50  U 0.50  U 0.50  U --

-- 5.4  -- 3.3  -- 4.8  4.6  4.7  --
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-MW-18 NASB-BG-MW-18 NASB-BG-MW-19 NASB-BG-MW-19 NASB-BG-MW-21 NASB-BG-MW-21 NASB-BG-MW-23 NASB-BG-MW-23 NASB-BG-MW-23

NASB-BG-GW-MW-18-0909 NASB-BG-GW-MW-18-0410 NASB-BG-GW-MW-19-0909 NASB-BG-GW-MW-19-0410 NASB-BG-GW-MW-21-0909 NASB-BG-GW-MW-21-0410 NASB-BG-GW-MW-23-0909 NASB-BG-GW-MW-23-0410-AVG NASB-BG-GW-MW-23-0410

9/16/2009 4/14/2010 9/14/2009 4/14/2010 9/14/2009 4/14/2010 9/14/2009 4/14/2010 4/14/2010

357  U 832  512  316  192  UJ 7930  427  U 250.5  J 267  J

0.15  U 0.10  U 0.15  U 0.10  U 0.15  U 0.10  U 0.16  UJ 0.145  UJ 0.19  UJ

1.50  U 2.6  UJ 1.50  U 2.9  UJ 2.3  UJ 3.3  UJ 2.6  UJ 3.65  UJ 4.3  UJ

13.1  7.1  6.4  4.8  J 4.7  J 7.7  9.6  3  J 3  J

0.14  UJ 0.15  J 0.06  UJ 0.05  U 0.12  UJ 0.58  J 0.05  U 0.05  U 0.05  U

0.15  UJ 0.06  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

581  494  2430  2980  995  885  7090  6125  6190  

3.5  U 5.2  U 3.7  U 5.2  U 2.0  UJ 10.2  U 2.8  UJ 4.9  U 5  U

1.2  0.49  J 0.24  J 0.59  J 0.46  J 0.72  J 1.3  0.43  J 0.41  J

1.3  UJ 0.59  J 0.75  UJ 0.48  U 0.70  U 0.61  J 1.6  UJ 0.44  J 0.48  U

415  J 1660  2520  J 2800  483  J 4380  721  J 412  446  

0.12  UJ 0.23  J 0.24  UJ 0.18  J 0.07  UJ 1.3  0.69  UJ 0.26  J 0.26  J

355  338  1210  1470  644  713  5940  5385  5430  

101  J 14.2  53.4  J 72  26.0  J 22.4  112  J 34  34.3  

0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U

3.2  1  2.2  U 1  1.5  U 1.9  6.4  2.1  2.2  

487  UJ 247  J 896  UJ 714  J 239  UJ 207  J 2300  1275  1330  

0.80  U 0.50  U 0.80  U 0.72  J 0.80  U 0.63  J 0.80  U 0.50  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

2010  1800  4060  4060  2980  2870  14900  11400  11400  

0.10  UJ 0.05  U 0.11  UJ 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.05  U

2.2  UJ 2.4  UJ 2.4  UJ 2.1  UJ 1.7  UJ 10  4.0  UJ 2.5  UJ 2  UJ

3.55  U 2.8  J 3.55  U 2.4  UJ 3.55  U 5.3  J 3.8  J 1.9  UJ 2.2  UJ

206  UJ 378  127  UJ 115  J 152  UJ 263  J 53.4  UJ 20  UJ 20.2  UJ

0.15  U 0.11  UJ 0.15  U 0.13  UJ 0.15  U 0.10  U 0.15  U 0.10  U 0.10  U

3.3  UJ 1.3  UJ 2.0  UJ 1.9  UJ 1.7  UJ 3  UJ 2.5  UJ 2.85  UJ 4.1  UJ

13.2  6.5  5.8  4.6  J 5.1  4.6  J 7.1  2.1  J 2  J

0.11  UJ 0.09  J 0.05  U 0.05  U 0.12  UJ 0.21  J 0.05  U 0.05  U 0.05  U

0.19  UJ 0.05  U 0.05  U 0.05  U 0.05  UJ 0.05  U 0.05  U 0.05  U 0.05  U

626  699  2420  3070  1050  957  6660  6285  6230  

3.4  U 4.1  U 2.9  UJ 5  U 2.3  UJ 4  U 2.0  UJ 4.35  U 4.3  U

1.2  0.45  J 0.19  J 0.56  J 0.41  J 0.35  J 1.1  0.305  J 0.31  J

1.3  UJ 0.95  J 0.70  U 0.48  U 0.86  UJ 0.48  U 0.70  U 0.48  U 0.48  U

172  U 160  2320  2590  428  15.3  UJ 53.1  UJ 39.45  UJ 38.7  UJ

0.05  U 0.10  U 0.05  U 0.10  U 0.19  UJ 0.32  J 0.22  UJ 0.10  U 0.10  U

360  339  1180  1430  636  572  5500  5445  5360  

101  12.2  49.8  69.9  24.1  10  98.7  31  30.2  

0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U

3.2  1.6  1.3  U 1.6  1.4  U 1.1  5.2  1.85  1.9  

470  UJ 258  J 846  UJ 696  J 236  UJ 126  J 2180  1290  1240  

0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.405  J 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

2050  1830  4120  4040  2820  2880  14200  12000  11800  

0.10  U 0.05  U 0.10  U 0.05  U 0.22  UJ 0.05  U 0.10  U 0.05  U 0.05  U

2.7  UJ 2.2  UJ 2.6  UJ 2.6  UJ 1.1  UJ 2.5  UJ 2.0  UJ 2.2  UJ 2.6  UJ

3.55  U 4.7  J 3.55  U 2.4  UJ 3.55  U 3  J 3.55  U 1.8  UJ 2  UJ

0.50  U -- 0.50  U -- 0.50  U -- 0.50  U -- --

2.3  -- 3.1  -- 2.8  -- 3.7  -- --
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-MW-23 NASB-BG-MW-24 NASB-BG-MW-24 NASB-BG-MW-25 NASB-BG-MW-25 NASB-BG-MW-27 NASB-BG-MW-27 NASB-BG-MW-28 NASB-BG-MW-28

NASB-BG-GW-MW-23-0410-D NASB-BG-GW-MW-24-0909 NASB-BG-GW-MW-24-0410 NASB-BG-GW-MW-25-0909 NASB-BG-GW-MW-25-0410 NASB-BG-GW-MW-27-0909 NASB-BG-GW-MW-27-0410 NASB-BG-GW-MW-28-0909 NASB-BG-GW-MW-28-0909-D

4/14/2010 9/15/2009 4/14/2010 9/14/2009 4/14/2010 9/18/2009 4/13/2010 9/18/2009 9/18/2009

234  J 265  UJ 2400  361  U 105  J 18.2  UJ 18.8  UJ 21.0  UJ 23.6  UJ

0.10  U 1.8  0.14  UJ 0.21  UJ 0.10  UJ 0.15  U 0.15  UJ 0.15  U 0.15  U

3  UJ 1.50  U 4.4  UJ 1.6  UJ 1.8  UJ 1.7  J 1.7  UJ 1.50  U 1.50  U

3  J 24.1  16.6  8.0  1.2  J 9.7  7.4  33.2  33.4  

0.05  U 0.05  U 0.07  J 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.07  UJ 0.05  U 0.11  UJ 0.05  U 0.05  U 0.05  U 0.10  UJ 0.1  UJ

6060  6320  6870  4060  3650  6750  8880  5150  5150  

4.8  U 3.0  UJ 9.7  U 2.3  UJ 4.4  U 1.3  UJ 3.8  U 1.8  UJ 1.9  UJ

0.45  J 0.22  J 0.65  J 0.74  J 0.16  J 0.10  U 0.14  J 0.10  U 0.25  J

0.64  J 3.4  UJ 28  1.0  UJ 0.48  U 0.70  U 0.48  U 0.70  U 0.70  U

378  436  J 3450  438  J 118  10.4  J 6.27  U 11.6  J 15.6  J

0.26  J 0.97  UJ 3.1  0.31  UJ 0.10  U 0.05  U 0.10  U 0.29  J 0.05  U

5340  5280  7350  2810  2280  1050  1050  818  822  

33.7  30.6  J 36.3  69.3  J 12.6  6.4  0.86  UJ 38.0  37.9  

0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U

2  2.1  U 2.9  3.3  1  0.28  UJ 0.42  UJ 0.27  UJ 0.24  UJ

1220  2060  2440  1830  836  J 878  J 882  J 1320  1400  

0.50  U 0.80  U 0.68  J 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.80  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

11400  12600  16700  8170  6540  19200  19800  79900  79700  

0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.07  J 0.10  U 0.10  U

3  UJ 2.4  UJ 6.4  U 1.3  UJ 3  UJ 1.6  J 2  UJ 0.70  U 0.74  J

1.6  U 14.3  18.5  6.5  J 2.2  UJ 3.55  U 4  J 3.55  U 3.55  U

19.8  UJ 19.4  UJ 38.6  UJ 49.1  UJ 27.6  UJ 14.8  UJ 15.1  UJ 15.0  UJ 14.1  UJ

0.10  U 0.24  UJ 0.12  UJ 0.15  U 0.10  U 0.15  U 0.10  U 0.15  U 0.15  U

1.6  UJ 1.50  U 1.7  UJ 1.50  U 0.80  U 1.6  J 2.1  UJ 1.50  U 2.1  J

2.2  J 20.4  3.4  J 6.1  1.4  J 9.8  7.2  33.3  33.3  

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.07  UJ 0.05  U 0.06  UJ 0.05  U 0.05  U 0.05  UJ 0.10  UJ 0.09  UJ

6340  7740  J 6280  4230  3780  6760  8390  5300  5220  

4.4  U 2.5  UJ 3.6  U 1.5  UJ 3.9  U 1.3  UJ 3.3  U 2.0  UJ 1.3  UJ

0.30  J 0.18  J 0.12  J 0.49  J 0.11  J 0.10  U 0.05  J 0.10  U 0.10  U

0.48  U 0.92  UJ 0.63  J 0.79  UJ 0.48  U 0.70  U 0.48  U 0.70  U 0.70  U

40.2  UJ 17.7  UJ 63.8  J 16.0  UJ 6.4  UJ 5.17  U 6.27  U 5.17  U 5.17  U

0.10  U 0.15  UJ 0.10  U 0.05  UJ 0.10  J 0.05  U 0.10  U 0.07  J 0.05  U

5530  6550  6440  2810  2250  1050  1010  840  829  

31.8  23.6  18.9  64.6  10.6  6.0  0.79  UJ 38.3  37.7  

0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  UJ 0.02  U 0.02  U

1.8  1.3  U 0.73  UJ 2.0  U 1.1  0.35  UJ 0.52  UJ 0.50  UJ 0.30  UJ

1340  2310  1900  1790  848  J 975  J 826  J 1340  1390  

0.56  J 1.3  UJ 0.68  J 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.80  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

12200  15500  14300  8540  6570  19600  19100  82000  80300  

0.05  U 0.57  UJ 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.10  U

1.8  UJ 1.4  UJ 2.4  UJ 1.6  UJ 2.6  UJ 1.4  J 2.5  UJ 1.3  J 1.7  J

1.6  U 6.3  J 1.7  UJ 4.2  J 3.2  J 3.55  U 2.1  UJ 3.55  U 3.55  U

-- 0.50  U -- 0.50  U -- 0.50  U -- 0.50  U 0.50  U

-- 3.7  -- 4.0  -- 20.  -- 130  130  
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-MW-28 NASB-BG-MW-28 NASB-BG-MW-29 NASB-BG-MW-29 NASB-BG-MW-30 NASB-BG-MW-30 NASB-BG-MW-31 NASB-BG-MW-31 NASB-BG-MW-31

NASB-BG-GW-MW-28-0909-AVG NASB-BG-GW-MW-28-0410 NASB-BG-GW-MW-29-0909 NASB-BG-GW-MW-29-0410 NASB-BG-GW-MW30-1109 NASB-BG-GW-MW-30-0410 NASB-BG-GW-MW31-1109 NASB-BG-GW-MW-31-0410-AVG NASB-BG-GW-MW-31-0410

9/18/2009 4/13/2010 9/18/2009 4/12/2010 11/30/2009 4/12/2010 11/30/2009 4/12/2010 4/12/2010

22.3  UJ 39.5  UJ 16.4  UJ 18.8  UJ 734  501  615  591  592  

0.15  U 0.10  U 0.15  U 0.10  U 0.15  U 0.12  UJ 0.15  U 0.10  U 0.10  U

1.5  U 1.2  UJ 1.50  U 1.8  UJ 3.5  UJ 1.3  UJ 3.4  UJ 1.15  UJ 0.80  U

33.3  12.5  5.0  J 3.9  J 215  56.6  9.2  7.3  7  

0.05  U 0.05  U 0.05  U 0.05  U 0.28  J 0.21  J 0.08  J 0.09  J 0.10  J

0.10  UJ 0.08  UJ 0.05  U 0.05  U 0.21  UJ 0.14  UJ 0.05  U 0.05  U 0.05  U

5150  1900  3040  1650  10400  3370  509  335  337  

1.85  UJ 2.8  UJ 1.6  UJ 3.2  U 1.7  UJ 1.6  UJ 1.8  UJ 2.5  UJ 2.2  UJ

0.15  J 0.05  U 0.10  U 0.05  U 0.69  UJ 0.36  J 0.30  UJ 0.32  J 0.30  J

0.70  U 0.48  U 0.70  U 0.48  U 0.93  UJ 0.48  U 0.70  U 0.48  U 0.48  U

13.6  J 30.1  UJ 14.2  J 6.27  U 63.7  UJ 45.6  UJ 30.3  UJ 6.27  U 6.27  U

0.1575  J 0.10  U 0.09  J 0.10  U 0.54  UJ 0.16  J 0.14  UJ 0.095  J 0.10  U

820  306  576  669  2580  928  314  268  264  

37.95  14.2  1.3  J 0.83  UJ 180  67.6  14.2  6.6  6.6  

0.02  U 0.03  UJ 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.025  UJ 0.02  U

0.255  UJ 0.47  UJ 0.35  UJ 0.20  U 3.6  2.6  1.7  1.3  1.2  

1360  614  J 404  UJ 284  J 1980  963  J 303  UJ 175.5  J 176  J

0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.60  J 0.80  U 0.465  J 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

79800  36100  1770  1750  58000  19500  3220  2330  2340  

0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  J 0.10  U 0.05  U 0.05  U

0.545  J 1.3  UJ 0.84  J 1.8  UJ 1.2  J 1.5  UJ 1.1  J 1.31  UJ 0.72  UJ

3.55  U 1.6  U 3.55  U 1.6  U 3.55  U 2.4  UJ 3.55  U 2.5  J 2  UJ

14.55  UJ 18.2  UJ 11.9  UJ 15.8  UJ 649  383  586  552  577  

0.15  U 0.18  UJ 0.15  U 0.10  U 0.15  U 0.16  UJ 0.15  U 0.105  UJ 0.10  U

1.425  J 1  UJ 1.50  U 1.6  UJ 2.7  UJ 2.2  UJ 2.0  UJ 1.45  UJ 1.3  UJ

33.3  12.1  4.5  UJ 4.4  J 214  57.1  9.7  7.15  7.2  

0.05  U 0.05  U 0.05  U 0.05  U 0.28  J 0.22  J 0.09  J 0.09  J 0.09  J

0.095  UJ 0.11  UJ 0.05  U 0.05  U 0.23  UJ 0.08  UJ 0.05  U 0.05  U 0.05  U

5260  1830  3080  1800  10400  3650  600  405.5  345  

1.65  UJ 4.1  U 1.8  UJ 3.5  U 1.5  UJ 1.7  UJ 1.8  UJ 2.65  UJ 2.4  UJ

0.10  U 0.06  J 0.10  U 0.05  U 0.69  UJ 0.28  J 0.32  UJ 0.28  J 0.29  J

0.70  U 0.48  U 0.70  U 0.48  U 0.70  U 0.55  J 0.98  UJ 0.48  U 0.48  U

5.17  U 6.27  U 5.17  U 6.27  U 9.4  UJ 6.27  U 11.1  UJ 6.27  U 6.27  U

0.0475  J 0.12  J 0.05  U 0.10  U 0.31  UJ 0.14  J 0.05  U 0.105  J 0.10  U

834.5  300  593  691  2580  974  337  279  270  

38  13.9  1.4  J 1  UJ 183  69.1  13.9  6.9  6.4  

0.02  U 0.02  U 0.02  U 0.02  UJ 0.02  U 0.02  U 0.02  U 0.02  UJ 0.02  UJ

0.40  UJ 0.24  UJ 0.25  UJ 0.36  UJ 3.5  2.7  1.5  1.45  1.4  

1365  587  J 384  UJ 284  J 1990  1000  330  UJ 172.5  J 164  J

0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.52  J 0.80  U 0.435  J 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

81150  35600  1830  1810  57600  20000  3380  2325  2320  

0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  UJ 0.05  U 0.05  U

1.5  J 1.3  UJ 0.86  J 1.9  UJ 0.70  U 1.5  UJ 1.3  J 2.15  UJ 1.8  UJ

3.55  U 1.7  UJ 3.55  U 3.2  J 7.8  J 2.7  J 3.55  U 3.3  J 2.9  J

0.50  U -- 0.50  U -- 0.50  U -- 0.50  U -- --

130  -- 1.4  J -- 120  -- 5.1  -- --
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-MW-31 NASB-BG-MW-32 NASB-BG-MW-32 NASB-BG-MW-32 NASB-BG-MW-32 NASB-BG-MW-36 NASB-BG-MW-36 NASB-BG-MW-37 NASB-BG-MW-37

NASB-BG-GW-MW-31-0410-D NASB-BG-GW-MW32-1109 NASB-BG-GW-MW32-1109-AVG NASB-BG-GW-MW32-1109-D NASB-BG-GW-MW-32-0410 NASB-BG-GW-MW-36-0909 NASB-BG-GW-MW-36-0410 NASB-BG-GW-MW-37-0909 NASB-BG-GW-MW-37-0410

4/12/2010 11/30/2009 11/30/2009 11/30/2009 4/12/2010 9/17/2009 4/14/2010 9/17/2009 4/15/2010

590  49.9  UJ 48.05  UJ 46.2  UJ 644  106  UJ 176  J 956  214  J

0.10  U 0.15  U 0.15  U 0.15  U 0.10  U 0.15  U 0.11  UJ 0.15  U 0.10  U

1.5  UJ 1.8  UJ 2.35  UJ 2.9  UJ 0.80  U 1.50  U 0.80  U 18.7  27.5  

7.6  19.1  19.15  19.2  17.3  14.9  8.3  10.1  3.5  J

0.08  J 0.05  U 0.05  U 0.05  U 0.32  J 0.05  U 0.06  J 0.07  J 0.05  U

0.05  U 0.05  U 0.055  UJ 0.06  UJ 0.05  U 0.10  UJ 0.10  J 0.05  U 0.05  U

333  2320  2355  2390  1070  14600  13500  11800  11000  

2.8  UJ 1.2  UJ 1.55  UJ 1.9  UJ 2.1  UJ 2.9  UJ 2.2  UJ 4.6  2  UJ

0.34  J 0.46  UJ 0.505  UJ 0.55  UJ 1.6  4.8  1.1  0.57  J 0.16  J

0.48  U 0.70  U 0.70  U 0.70  U 0.54  J 1.2  J 1.4  J 2.9  J 1.1  J

6.27  U 8.3  UJ 6.735  UJ 5.17  U 10.1  UJ 5810  707  2480  982  

0.14  J 0.05  U 0.155  UJ 0.26  UJ 0.13  J 0.09  J 0.26  UJ 0.73  J 0.14  UJ

272  542  541  540  458  4040  3560  5650  4960  

6.6  78.8  79.5  80.2  60.6  723  141  599  443  

0.03  UJ 0.02  U 0.02  U 0.02  U 0.02  UJ 0.02  U 0.02  U 0.02  U 0.02  U

1.4  2.3  2.4  2.5  2.9  11.4  2.5  U 2.0  U 0.56  UJ

175  J 1180  U 1140  U 1100  U 494  J 3080  1980  2920  2910  

0.68  J 0.80  U 0.80  U 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

2320  19900  19850  19800  4190  23200  21700  23600  26600  

0.05  U 0.10  U 0.10  U 0.10  U 0.05  U 0.10  U 0.05  U 0.16  UJ 0.05  U

1.9  UJ 0.91  J 0.63  J 0.70  U 0.78  UJ 1.2  J 0.97  UJ 2.7  J 1.7  UJ

4  J 3.55  U 5.3875  J 9.0  J 8.3  J 62.2  13.7  U 9.5  J 2.1  UJ

527  40.8  UJ 41.85  UJ 42.9  UJ 535  27.1  UJ 29.1  UJ 186  UJ 23.7  UJ

0.11  UJ 0.15  U 0.15  U 0.15  U 0.10  UJ 0.15  U 0.10  UJ 0.15  U 0.10  U

1.6  UJ 1.50  U 1.55  UJ 1.6  UJ 0.80  U 1.50  U 1.1  J 19.2  27.5  

7.1  19.4  19.65  19.9  16.9  14.7  8.2  6.2  2.6  J

0.09  J 0.05  U 0.05  U 0.05  U 0.27  J 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  UJ 0.06  UJ 0.07  UJ 0.07  UJ 0.12  UJ 0.11  J 0.05  U 0.09  J

466  2400  2440  2480  1240  14900  14100  12100  11100  

2.9  UJ 1.5  UJ 1.7  UJ 1.9  UJ 2.4  UJ 1.7  UJ 1.2  UJ 2.5  UJ 2.3  UJ

0.27  J 0.50  UJ 0.51  UJ 0.52  UJ 1.5  4.7  0.93  J 0.16  J 0.24  J

0.48  U 0.70  U 0.70  U 0.70  U 0.48  U 0.94  J 0.99  J 0.70  U 0.48  U

6.27  U 15.9  UJ 10.535  UJ 5.17  U 6.27  U 5800  430  1130  574  

0.16  J 0.05  U 0.095  UJ 0.14  UJ 0.14  J 0.07  J 0.12  UJ 0.17  J 0.20  UJ

288  560  555.5  551  479  4110  3720  5630  4860  

7.4  78.1  79.3  80.5  57.6  761  142  593  431  

0.02  UJ 0.02  U 0.02  U 0.02  U 0.02  UJ 0.02  U 0.02  U 0.02  U 0.02  U

1.5  2.2  2.25  2.3  3.2  11.2  2.5  U 0.76  UJ 0.42  UJ

181  J 1210  U 1180  U 1150  U 478  J 3170  2030  2840  2850  

0.62  J 1.6  UJ 1.2  UJ 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

2330  20000  20250  20500  4200  23500  22800  24300  26100  

0.05  U 0.10  U 0.10  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U

2.5  UJ 1.2  J 1.35  J 1.5  J 0.92  UJ 0.70  U 0.60  U 0.99  J 0.60  U

3.7  J 3.55  U 4.4375  J 7.1  J 9.5  J 59.8  14.7  U 3.55  U 1.6  U

-- 0.50  U 0.50  U 0.50  U -- 0.50  U -- 0.50  U --

-- 32.  32  32.  -- 48.  -- 3.9  --
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-MW-38 NASB-BG-MW-38 NASB-BG-MW-38 NASB-BG-MW-38 NASB-BG-MW-39 NASB-BG-MW-39 NASB-BG-MW-40 NASB-BG-MW-40 NASB-BG-MW-41

NASB-BG-GW-MW-38-0909 NASB-BG-GW-MW-38-0410 NASB-BG-GW-MW-38-0410-D NASB-BG-GW-MW-38-0410-AVG NASB-BG-GW-MW-39-0909 NASB-BG-GW-MW-39-0410 NASB-BG-GW-MW-40-0909 NASB-BG-GW-MW-40-0410 NASB-BG-GW-MW-41-0909

9/17/2009 4/15/2010 4/15/2010 4/15/2010 9/17/2009 4/14/2010 9/18/2009 4/13/2010 9/23/2009

158  UJ 54.4  UJ 59.2  UJ 56.8  UJ 71.3  UJ 127  J 1030  986  4720  J

0.15  U 0.10  UJ 0.10  U 0.10  UJ 0.15  U 0.10  U 0.66  UJ 0.10  U 0.15  U

12.2  16.7  17.6  17.15  1.50  U 2.1  UJ 2.2  J 1.9  UJ 16.0  

3.7  UJ 1.9  J 2.2  J 2.05  J 3.4  UJ 2.7  J 43.4  65.5  23.4  

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.39  J 0.56  J 0.20  UJ

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.20  UJ 0.24  J 0.05  U

12400  11700  11700  11700  11800  11500  5170  5500  7180  

2.6  UJ 1.8  UJ 2  UJ 1.9  UJ 3.8  U 4.1  U 2.6  UJ 1.4  UJ 11.2  

0.10  J 0.07  J 0.05  U 0.0475  J 0.17  J 0.17  J 0.33  J 0.11  J 2.9  

0.70  U 0.48  U 0.48  U 0.48  U 0.70  U 0.48  U 0.77  J 0.48  U 7.3  J

382  143  154  148.5  60.4  J 150  282  15.8  UJ 6470  J

0.28  J 0.16  UJ 0.10  U 0.13  UJ 0.05  U 0.13  J 0.63  J 0.14  J 3.0  

6160  5570  5650  5610  3710  3660  1100  850  5270  

137  181  183  182  8.0  4.5  J 170  238  262  

0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.03  UJ 0.02  U

0.44  UJ 0.48  UJ 0.40  UJ 0.44  UJ 0.71  UJ 0.85  UJ 3.3  3.9  7.9  

2590  2440  2450  2445  1540  1460  1050  1840  3750  

0.80  U 0.50  U 0.50  U 0.50  U 0.80  U 0.56  J 0.80  U 0.73  J 0.80  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  UJ

8130  7740  7820  7780  27800  29800  4770  5710  7500  

0.10  U 0.05  U 0.05  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U

0.70  U 0.60  U 0.70  UJ 0.65  UJ 0.70  U 1.5  UJ 1.9  J 2.1  UJ 10.8  

3.55  U 4.6  UJ 1.7  UJ 3.15  UJ 3.55  U 2.9  J 3.55  U 1.6  U 17.3  

28.5  UJ 22.5  UJ 18.6  UJ 20.55  UJ 21.1  UJ 24.2  UJ 797  944  164  UJ

0.15  U 0.10  U 0.10  U 0.10  U 0.15  U 0.10  U 0.15  U 0.10  U 0.15  U

11.9  17.3  17.8  17.55  1.50  U 0.80  U 1.50  U 2.4  UJ 13.0  

2.9  UJ 1.9  J 2.2  J 2.05  J 3.3  UJ 2.8  J 42.8  68.5  2.2  UJ

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.34  J 0.54  J 0.05  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.17  UJ 0.22  J 0.05  U

12300  12000  12000  12000  12200  11300  5210  5790  6460  

1.8  UJ 1.5  UJ 1.7  UJ 1.6  UJ 1.6  UJ 2.4  UJ 1.5  UJ 2.2  UJ 1.8  UJ

0.10  U 0.05  U 0.05  U 0.05  U 0.11  J 0.10  J 0.13  J 0.08  J 0.10  U

0.70  U 0.63  J 0.48  U 0.435  J 0.70  U 1.2  J 0.70  U 0.48  U 0.70  U

110  60.4  J 64.7  J 62.55  J 17.1  J 6.27  U 10.1  J 6.27  U 212  

0.05  U 0.10  U 0.10  U 0.10  U 0.05  U 0.10  U 0.38  J 0.13  J 0.15  UJ

6050  5700  5840  5770  3780  3540  1040  902  3340  

129  181  187  184  6.3  1.4  UJ 163  242  136  

0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.03  UJ 0.02  U

0.26  UJ 0.40  UJ 0.21  UJ 0.305  UJ 0.83  UJ 0.89  UJ 2.9  4.1  0.50  UJ

2500  2480  2540  2510  1510  1450  1080  1870  2270  

0.80  U 0.50  U 0.50  U 0.50  U 0.86  UJ 0.50  U 0.80  U 0.64  J 0.80  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

7950  8120  8210  8165  29000  28800  4750  6050  7000  

0.10  U 0.05  U 0.05  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U

0.70  U 0.79  UJ 0.60  UJ 0.695  UJ 0.70  U 1.6  UJ 0.70  U 1.7  UJ 0.80  UJ

3.55  U 3  UJ 1.6  U 2.3  UJ 3.55  U 2.5  J 3.55  U 1.7  UJ 3.55  U

0.50  U -- -- -- 0.50  U -- 0.50  U -- 0.50  U

4.0  J -- -- -- 38.  -- 4.7  -- 3.4  
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-MW-41 NASB-BG-MW-42 NASB-BG-MW-42 NASB-BG-MW-43 NASB-BG-MW-43 NASB-BG-MW-43 NASB-BG-MW-43 NASB-BG-MW-44 NASB-BG-MW-44

NASB-BG-GW-MW-41-0410 NASB-BG-GW-MW-42-0909 NASB-BG-GW-MW-42-0410 NASB-BG-GW-MW43-1209 NASB-BG-GW-MW-43-0410 NASB-BG-GW-MW-43-0410-AVG NASB-BG-GW-MW-43-0410-D NASB-BG-GW-MW44-1209 NASB-BG-GW-MW-44-0410

4/20/2010 9/23/2009 4/20/2010 12/1/2009 4/20/2010 4/20/2010 4/20/2010 12/1/2009 4/20/2010

441  U 8700  J 1220  76.2  UJ 35.3  UJ 32.65  UJ 30  UJ 726  171  J

0.10  U 0.15  U 0.10  U 0.24  UJ 0.10  U 0.10  U 0.10  U 0.15  U 0.10  U

15.6  11.2  10.8  3.5  UJ 1.6  J 1.75  J 1.9  J 7.2  2.9  J

3.2  J 46.6  7.9  1.4  J 0.59  J 0.405  J 0.44  U 6.2  2.4  J

0.05  U 0.43  J 0.06  J 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.07  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  UJ 0.05  U

6860  9060  8190  5730  5520  5520  5520  5170  5240  

2.7  UJ 16.4  3.8  U 1.7  UJ 1.3  UJ 2.25  UJ 3.2  U 5.3  3.8  U

0.25  UJ 5.3  0.63  UJ 0.10  U 0.05  U 0.05  U 0.05  U 0.42  UJ 0.10  J

1  J 29.8  2.4  J 0.70  U 0.48  U 0.48  U 0.48  U 4.1  UJ 1.7  UJ

537  11200  J 1380  519  382  341.5  301  1530  613  

0.44  UJ 6.5  0.83  UJ 0.13  UJ 0.10  U 0.10  U 0.10  U 0.77  J 6.7  

3620  6800  4210  4320  4110  4135  4160  3880  3700  

126  488  353  707  629  631  633  236  251  

0.04  U 0.02  U 0.04  U 0.02  U 0.04  U 0.04  U 0.04  U 0.02  U 0.04  U

0.47  J 13.8  1.5  0.33  UJ 1.2  UJ 2.7  J 4.8  J 1.6  2.1  UJ

2400  5230  2770  1970  1940  1925  1910  3270  2830  

0.50  U 0.84  UJ 0.50  U 0.80  U 0.50  U 0.50  U 0.50  U 0.83  UJ 0.50  U

0.05  U 0.05  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

7430  7500  6800  6690  6720  6730  6740  25800  28000  

0.05  U 0.14  UJ 0.05  U 0.19  UJ 0.05  U 0.05  U 0.05  U 0.10  U 0.05  U

1.6  UJ 18.0  3  UJ 1.3  J 0.60  U 0.90  UJ 1.2  UJ 3.3  J 1.2  UJ

2.4  UJ 33.8  4.2  UJ 3.55  U 1.6  U 1.6  U 1.6  U 5.6  J 70.6  

26.6  UJ 940  40.4  UJ 20.9  UJ 14.9  UJ 15.75  UJ 16.6  UJ 19.8  UJ 40.2  UJ

0.10  U 0.15  U 0.10  U 0.17  UJ 0.10  U 0.10  U 0.10  U 0.15  U 0.10  U

16  9.2  9.3  3.2  UJ 1.3  J 1.4  J 1.5  J 5.8  3.9  J

1.3  J 7.7  1.7  J 1.1  J 0.50  J 0.705  J 0.91  J 2.4  J 1.8  J

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

6880  8230  7650  5640  5540  5630  5720  5360  5160  

1.9  UJ 3.6  U 2.1  UJ 1.5  UJ 1.6  UJ 1.9  UJ 2.2  UJ 1.6  UJ 2.4  UJ

0.05  U 0.51  J 0.05  U 0.10  U 0.05  U 0.05  U 0.05  U 0.10  U 0.05  U

0.48  U 2.0  J 0.48  U 0.70  U 0.54  UJ 0.615  UJ 0.69  UJ 0.70  U 0.58  UJ

27  UJ 1130  89.9  J 371  229  231.5  234  242  271  

0.24  UJ 0.78  J 0.22  UJ 0.08  UJ 0.10  U 0.10  U 0.10  U 0.31  UJ 0.10  U

3540  3970  3780  4200  4150  4220  4290  3780  3610  

114  260  315  682  629  635.5  642  220  239  

0.04  U 0.02  U 0.04  U 0.02  U 0.04  U 0.04  U 0.04  U 0.02  U 0.04  U

0.20  U 1.8  0.20  U 0.28  UJ 1.6  U 1.45  U 1.3  U 0.38  UJ 1.9  U

2270  2840  2210  1930  1930  1945  1960  3190  2810  

0.50  U 0.80  U 0.50  U 0.80  U 0.57  J 0.41  J 0.50  U 0.80  U 0.50  U

0.06  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

7620  6920  6410  6580  6790  6875  6960  26800  28300  

0.05  U 0.10  U 0.05  U 0.16  UJ 0.05  U 0.05  U 0.05  U 0.10  U 0.05  U

1.4  UJ 2.9  UJ 1.2  UJ 1.1  J 0.75  UJ 1.375  UJ 2  UJ 1.2  J 1.6  UJ

2.8  UJ 4.8  J 1.6  U 3.55  U 1.6  U 1.6  U 1.6  U 3.55  U 1.6  U

-- 0.50  U -- 0.14  J -- -- -- 0.22  J --

-- 3.7  -- 5.5  -- -- -- 17.  --
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

MW-231A MW-231A MW-303 MW-303 MW-310 MW-310 MW-314A MW-314A

NASB-BG-GW-MW-231A-0909 NASB-BG-GW-MW-231A-0410 NASB-BG-GW-MW-303-0909 NASB-BG-GW-MW-303-0410 NASB-BG-GW-MW-310-0909 NASB-BG-GW-MW-310-0410 NASB-BG-GW-MW-314A-0909 NASB-BG-GW-MW-314A-0410

9/16/2009 4/21/2010 9/17/2009 4/15/2010 9/15/2009 4/19/2010 9/16/2009 4/20/2010

32.3  UJ 69.4  UJ 29.4  UJ 37.8  UJ 24.2  UJ 32  UJ 308  U 41  UJ

0.15  U 0.10  U 0.15  U 0.10  U 0.15  U 0.11  J 0.15  U 0.10  U

1.50  U 1.4  J 32.9  35.6  1.50  U 0.80  U 3.1  UJ 0.80  U

2.1  J 3.1  J 2.4  UJ 1.8  J 3.0  J 4.1  J 1.8  J 1.1  J

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  UJ 0.54  J 0.05  UJ 0.05  U

4300  4910  7560  8160  15200  J 14200  3440  J 4760  

4.9  U 3.8  U 1.8  UJ 1.8  UJ 2.8  UJ 2.9  UJ 4.4  U 2.1  UJ

0.10  U 0.06  UJ 0.10  U 0.06  J 0.10  U 0.28  J 0.24  J 0.05  U

0.70  U 0.48  U 0.70  U 0.48  U 0.70  U 0.91  UJ 0.70  U 0.48  U

8.7  UJ 74.5  J 602  655  15.6  UJ 38.3  J 493  J 47  UJ

0.05  U 0.46  UJ 0.05  U 0.10  U 0.05  U 0.22  UJ 0.22  UJ 0.17  UJ

1780  2460  4790  4920  4800  4650  1810  J 2080  

0.67  UJ 2.2  J 143  155  0.67  UJ 2.1  UJ 125  J 2.6  J

0.02  U 0.04  U 0.02  U 0.02  U 0.02  U 0.04  U 0.02  U 0.04  U

0.37  UJ 0.21  J 0.17  UJ 0.62  UJ 0.35  UJ 2.3  UJ 0.92  UJ 0.20  U

860  UJ 1120  3590  3550  1470  1490  1430  948  J

0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 1.0  UJ 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.15  UJ 0.46  J 0.05  U 0.05  U

4880  5280  33200  31700  10000  10600  15500  6180  

0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  J 0.33  UJ 0.05  U

3.7  UJ 1.9  UJ 0.74  J 0.60  U 3.3  UJ 1.3  UJ 2.5  UJ 0.94  UJ

3.55  U 6  UJ 3.55  U 1.9  UJ 3.55  U 3.4  J 3.55  U 2.6  UJ

20.3  UJ 23.1  UJ 14.3  UJ 13.8  UJ 15.8  UJ 17  UJ 39.9  UJ 24.5  UJ

0.15  U 0.10  U 0.15  U 0.10  U 0.15  U 0.10  J 0.15  U 0.10  U

3.3  UJ 0.80  U 31.6  34.2  1.50  U 0.89  J 4.4  UJ 0.80  U

1.9  J 3.4  J 2.1  UJ 1.7  J 3.0  J 3  J 0.35  U 1.6  J

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.50  J 0.05  U 0.05  U

4260  5030  7500  8200  16200  J 14000  3350  J 4870  

3.8  U 3.1  U 1.8  UJ 1.8  UJ 2.2  UJ 2.6  UJ 3.5  U 1.6  UJ

0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.13  J 0.10  U 0.05  U

1.1  UJ 0.48  U 0.70  U 0.59  J 0.70  U 1.4  UJ 0.70  U 0.61  J

5.17  U 6.27  U 554  565  5.17  U 6.27  U 21.2  UJ 6.27  U

0.05  U 0.11  UJ 0.05  U 0.10  U 0.05  UJ 0.10  U 0.05  U 0.15  UJ

1730  2450  4700  4880  5090  J 4610  1720  J 2100  

0.67  U 0.37  U 140  154  0.67  U 2  UJ 4.5  UJ 0.37  U

0.02  U 0.04  U 0.02  U 0.02  U 0.02  U 0.04  U 0.02  U 0.04  U

0.34  UJ 0.21  J 0.30  UJ 0.34  UJ 0.49  UJ 3.4  U 0.46  UJ 0.20  U

833  UJ 1090  3440  3560  1570  1460  1150  940  J

0.80  U 0.50  U 0.80  U 0.50  U 1.1  UJ 0.50  U 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

4800  5260  33100  31600  10300  10500  14900  6130  

0.10  U 0.05  U 0.10  U 0.05  U 0.19  UJ 0.05  U 0.10  U 0.05  U

2.8  UJ 1.5  UJ 1.3  J 0.60  U 0.88  UJ 0.94  UJ 2.7  UJ 1.4  UJ

3.55  U 33.2  U 3.55  U 2  UJ 4.2  J 3.6  J 3.55  U 2.1  UJ

0.50  U -- 0.50  U -- 0.5  U -- 0.50  U --

5.7  J -- 4.8  -- 36  -- 9.0  --



GROUNDWATER DATASET

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 12 OF 14

LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

MW-314B MW-314B MW-315A MW-315A MW-315A MW-316A MW-316A MW-316B

NASB-BG-GW-MW-314B-0909 NASB-BG-GW-MW-314B-0410 NASB-BG-GW-MW-315A-0909 NASB-BG-GW-MW-315A-0909-D NASB-BG-GW-MW-315A-0410 NASB-BG-GW-MW-316A-0909 NASB-BG-GW-MW-316A-0410 NASB-BG-GW-MW-316B-0909

9/16/2009 4/20/2010 9/16/2009 9/16/2009 4/20/2010 9/22/2009 4/19/2010 9/22/2009

1060  1660  7400  5940  241  UJ 174  UJ 141  J 73.0  UJ

0.15  U 0.10  U 0.35  UJ 0.15  U 0.10  U 0.15  U 0.10  U 0.15  U

2.0  UJ 0.80  U 5.4  U 7.4  U 1.6  J 2.7  UJ 1.4  J 12.7  

5.5  9.4  36.3  33.7  2.9  J 1.7  UJ 2.4  J 3.6  J

0.05  U 0.06  J 0.32  J 0.26  J 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.11  UJ 0.08  UJ 0.41  UJ 0.05  U 0.13  J 0.09  UJ

3230  3120  7380  J 6520  6480  7980  16300  18500  

5.4  U 5.6  U 15.3  15.4  1.5  UJ 2.5  UJ 2.1  UJ 2.1  UJ

0.78  J 1  J 4.5  3.3  0.16  UJ 0.12  J 0.12  UJ 0.11  J

2.4  UJ 2.6  UJ 15.4  UJ 13.7  UJ 0.48  U 0.70  U 0.49  UJ 0.77  J

1260  J 2050  11700  J 8370  J 514  360  J 302  218  J

0.56  UJ 1.1  4.5  3.5  0.43  UJ 0.37  UJ 0.58  UJ 0.17  UJ

2710  2970  6530  J 5430  3830  863  2290  5440  

39.6  J 57.4  588  J 494  J 384  40.4  35.5  50.3  

0.02  U 0.04  U 0.02  U 0.02  U 0.04  U 0.02  U 0.04  U 0.05  J

1.9  U 4.4  UJ 11.8  9.1  0.20  U 0.61  UJ 1.8  0.42  UJ

1340  1420  4140  3770  2380  270  UJ 558  J 3880  

0.80  U 0.62  J 0.80  U 0.80  U 0.50  U 0.80  U 0.50  U 0.93  UJ

0.05  U 0.06  UJ 0.05  U 0.05  U 0.05  U 0.05  UJ 0.05  U 0.05  UJ

5120  4800  15200  16400  15800  44300  25900  13100  

0.10  U 0.05  U 1.4  UJ 0.24  UJ 0.06  UJ 0.10  U 0.05  U 0.10  U

6.5  U 6  17.2  15.2  0.87  UJ 1.5  UJ 1.2  UJ 1.4  UJ

4.5  J 7.3  J 45.9  37.2  4.2  UJ 6.3  J 4.9  UJ 3.55  U

72.1  UJ 284  J 1420  J 1630  J 29  UJ 42.1  UJ 20.7  UJ 12.9  UJ

0.15  U 0.10  U 0.15  U 0.15  U 0.10  U 0.15  U 0.10  U 0.15  U

2.0  UJ 1.3  J 4.5  UJ 4.5  UJ 1.3  J 1.6  UJ 1.5  J 13.4  

0.61  J 1.9  J 8.1  9.0  1.8  J 1.4  UJ 1.9  J 2.5  UJ

0.05  U 0.05  U 0.06  UJ 0.08  UJ 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.06  UJ 0.05  U 0.05  U 0.05  UJ 0.05  U 0.05  U

3130  3210  5900  5970  6540  8700  16500  17600  

3.7  U 3.3  U 4.9  U 6.3  U 1.1  UJ 1.3  UJ 1.4  UJ 2.1  UJ

0.10  U 0.19  J 0.84  J 0.99  J 0.06  UJ 0.10  U 0.05  U 0.10  U

0.83  UJ 1.1  UJ 4.9  UJ 2.3  UJ 0.50  J 0.70  U 0.56  UJ 0.70  U

66.7  UJ 318  2040  2320  175  45.4  J 37.2  J 5.17  U

0.06  UJ 0.82  J 0.97  UJ 0.90  UJ 0.23  UJ 0.1  UJ 0.19  UJ 0.05  U

2360  2590  3700  3780  3720  966  2250  5490  

2.9  UJ 10.6  382  389  371  26.5  30.4  3.4  UJ

0.02  U 0.04  U 0.02  U 0.02  U 0.04  U 0.02  U 0.04  U 0.02  U

0.33  UJ 2.3  U 2.3  U 2.4  U 0.20  U 0.36  UJ 0.42  J 0.27  UJ

1040  1060  2530  2570  2360  412  UJ 518  J 4110  

0.80  U 0.50  U 0.98  UJ 0.80  U 0.50  U 0.82  UJ 0.50  U 1.1  UJ

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

4910  4820  16200  16400  15900  41700  25900  13100  

0.10  U 0.05  U 0.50  UJ 0.19  UJ 0.05  U 0.31  UJ 0.05  U 0.10  U

3.6  UJ 2.5  UJ 5.8  U 6.3  U 0.60  U 0.70  U 0.97  UJ 2.0  UJ

3.55  U 9.8  J 10.1  9.8  J 3  UJ 3.55  U 1.9  UJ 3.55  U

0.50  U -- 0.50  U 0.50  U -- 0.50  U -- 0.50  U

2.1  -- 13  13  -- 4.1  -- 3.2  
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

MW-316B MW-317A MW-317A MW-317B MW-317B MW-335 MW-335 MW-335

NASB-BG-GW-MW-316B-0410 NASB-BG-GW-MW-317A-0909 NASB-BG-GW-MW-317A-0410 NASB-BG-GW-MW-317B-0909 NASB-BG-GW-MW-317B-0410 NASB-BG-GW-MW-335-0909 NASB-BG-GW-MW-335-0410 NASB-BG-GW-MW-335-0410-D

4/19/2010 9/23/2009 4/19/2010 9/22/2009 4/19/2010 9/15/2009 4/19/2010 4/19/2010

37  UJ 1320  J 68  UJ 3640  J 1840  296  UJ 33.9  UJ 26.3  UJ

0.10  U 0.15  U 0.10  U 0.23  UJ 0.10  U 0.15  U 0.10  U 0.10  U

8.6  1.50  U 0.80  U 3.1  UJ 0.80  U 4.9  UJ 2.1  J 2.2  J

2  J 9.4  1.1  J 23.2  14  6.1  7.1  6.8  

0.05  U 0.07  UJ 0.05  U 0.44  J 0.15  J 0.05  U 0.05  U 0.05  U

0.11  J 0.32  J 0.13  J 0.14  UJ 0.11  J 0.16  UJ 0.34  J 0.38  J

12900  27100  26400  24400  25000  14600  J 15200  14900  

1.7  UJ 5.0  U 2  UJ 4.7  U 3.4  U 2.7  UJ 1.9  UJ 1.4  UJ

0.22  UJ 11.2  0.40  J 41.5  30.1  0.21  J 0.09  UJ 0.09  UJ

0.78  UJ 32.0  2  UJ 18.3  J 33.8  0.70  U 0.48  U 0.48  U

104  1860  J 86.4  J 2370  J 1400  1160  J 462  448  

0.14  UJ 5.3  0.32  J 5.3  2.8  0.29  UJ 0.27  UJ 0.16  UJ

4090  5240  4580  4750  4490  8790  J 8420  8470  

168  104  6.1  U 208  133  416  J 189  185  

0.04  U 0.02  U 0.04  U 0.02  U 0.04  U 0.02  U 0.04  U 0.04  U

0.74  J 6.6  2.5  UJ 3.8  4.6  UJ 0.68  UJ 0.32  J 0.42  J

2800  2670  2250  2600  2260  2630  2030  2100  

0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.50  U

0.05  U 0.05  UJ 0.05  U 0.05  UJ 0.05  U 0.05  U 0.05  U 0.05  U

9450  30300  29500  28700  25000  29800  24300  24300  

0.05  U 0.10  U 0.05  U 0.13  UJ 0.05  U 0.10  U 0.05  U 0.05  U

1.3  UJ 2.5  UJ 0.99  UJ 2.5  UJ 1.6  UJ 4.3  UJ 1.2  UJ 1.5  UJ

1.6  U 13.8  1.9  J 15.3  9.4  J 5.5  J 1.6  U 1.6  U

15.4  UJ 24.0  UJ 21.2  UJ 34.6  UJ 717  20.7  UJ 16.9  UJ 16.7  UJ

0.10  U 0.15  U 0.10  U 0.15  U 0.12  J 0.15  U 0.11  UJ 0.10  U

8.1  2.5  UJ 0.80  U 1.9  UJ 0.88  J 5.8  U 2.6  J 2.1  J

1.9  J 1.7  UJ 1.1  J 6.0  9.4  4.7  J 7.6  6.5  

0.05  U 0.05  U 0.05  U 0.05  U 0.08  J 0.05  U 0.05  U 0.05  U

0.10  J 0.05  U 0.08  J 0.05  U 0.07  J 0.05  U 0.05  U 0.05  U

12000  26800  26400  22300  24800  15100  J 15600  14600  

1.2  UJ 1.6  UJ 1.4  UJ 1.8  UJ 2  UJ 2.0  UJ 1.8  UJ 2.1  UJ

0.21  UJ 0.10  U 0.06  J 2.0  15.5  0.10  U 0.08  UJ 0.12  UJ

1.6  UJ 0.70  U 1.1  UJ 0.70  U 21.9  J 1.7  UJ 0.48  UJ 0.48  U

6.27  U 5.17  U 6.27  U 5.17  U 573  806  386  401  

0.15  UJ 0.05  U 0.10  U 0.05  U 1.2  0.05  U 0.16  UJ 0.10  U

3840  4820  4590  3980  4330  8920  8590  8280  

152  8.4  1  UJ 6.4  73.4  425  J 191  177  

0.04  U 0.02  U 0.04  U 0.02  U 0.04  U 0.02  U 0.04  U 0.04  U

0.76  J 0.62  UJ 1.8  U 0.41  UJ 4  U 0.40  UJ 0.35  J 0.23  J

2740  2340  2300  2060  2150  2660  2070  2130  

0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  UJ 0.05  U 0.05  U 0.05  U

8980  30700  29400  26800  25200  30400  24600  24200  

0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.05  U

0.90  UJ 1.4  UJ 0.90  UJ 1.2  UJ 1.2  UJ 2.2  UJ 1  UJ 1.6  UJ

3.3  UJ 3.55  U 1.9  J 3.55  U 5.6  J 3.55  U 1.7  UJ 1.6  U

-- 0.50  U -- 0.50  U -- 0.50  U -- --

-- 26.  -- 9.4  J -- 40  -- --
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LOCATION

SAMPLE ID

SAMPLE DATE

METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

BROMIDE (MG/L)

CHLORIDE (MG/L)

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

R = The chemical was rejected.

GROUNDWATER Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

MW-339 MW-339 MW-219 MW-219

NASB-BG-GW-MW339-1209 NASB-BG-GW-MW-339-0410 NASB-BG-GW-MW-219-0909 NASB-BG-GW-MW-219-0410

12/1/2009 4/20/2010 9/15/2009 4/19/2010

25.5  UJ 50  UJ 45.0  UJ 135  J

0.15  U 0.10  U 0.15  U 0.20  UJ

5.4  1.1  J 1.50  U 0.80  U

1.2  J 1  J 2.4  J 3.9  J

0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 1.1  

6720  6720  9980  J 8260  

1.7  UJ 2.5  UJ 4.0  U 3.4  U

0.10  U 0.05  J 0.10  U 0.23  J

0.70  U 0.64  UJ 0.70  U 1.3  UJ

165  201  45.6  UJ 236  

0.50  UJ 0.10  U 0.05  U 0.32  UJ

4260  4220  3430  J 2920  

385  394  0.67  UJ 5.1  

0.02  U 0.04  U 0.02  U 0.04  U

0.15  U 1.2  UJ 0.87  UJ 1.6  

2250  2250  1110  1060  

0.80  U 0.50  U 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U

8970  9880  6090  5700  

0.10  U 0.05  U 0.10  U 0.05  U

1.0  J 1.4  UJ 2.0  UJ 1  UJ

3.55  U 1.9  J 3.55  U 5.7  UJ

13.6  UJ 16  UJ 16.7  UJ 18.1  UJ

0.15  U 0.10  U 0.15  U 0.15  UJ

4.6  J 0.83  J 4.0  UJ 0.80  U

1.3  J 0.70  J 2.4  J 3.7  J

0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 1  

6730  7070  10000  J 8330  

1.7  UJ 2  UJ 3.4  U 3.4  U

0.10  U 0.05  U 0.10  U 0.17  UJ

0.70  U 0.48  U 0.70  U 1.1  UJ

114  134  5.17  U 6.27  U

0.29  UJ 0.10  U 0.05  U 0.10  UJ

4230  4430  3420  J 2920  

378  416  0.67  U 0.41  J

0.02  U 0.04  U 0.02  U 0.04  U

0.21  UJ 1.3  U 0.39  UJ 0.88  J

2190  2380  1130  1110  

0.80  U 0.61  J 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U

8840  10400  6110  5860  

0.10  U 0.05  U 0.10  U 0.05  U

0.91  J 1.5  UJ 3.6  UJ 1.8  UJ

3.55  U 1.6  U 3.55  U 5.6  UJ

0.33  J -- 0.50  U --

11.  -- 11  --
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NAVAL AIR STATION, BRUNSWICK, MAINE
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LOCATION NASB-BG-SW-01 NASB-BG-SW-01 NASB-BG-SW-02 NASB-BG-SW-02 NASB-BG-SW-03 NASB-BG-SW-03 NASB-BG-SW-04 NASB-BG-SW-04 NASB-BG-SW-04
SAMPLE ID NASB-BG-SW01-090809 NASB-BG-SW-01-040610 NASB-BG-SW02-090809 NASB-BG-SW-02-040610 NASB-BG-SW03-090809 NASB-BG-SW-03-040610 NASB-BG-SW04-090809 NASB-BG-SW-04-040610-D NASB-BG-SW-04-040610-AVG
SAMPLE DATE 9/8/2009 4/6/2010 9/8/2009 4/6/2010 9/8/2009 4/6/2010 9/8/2009 4/6/2010 4/6/2010
METALS (UG/L)
ALUMINUM 36.2  J 141  J 19.5  J 149  J 118  J 228  J 2070  76.4  J 82.7  J

ANTIMONY 0.15  U 0.24  UJ 0.15  U 0.16  UJ 0.17  UJ 0.17  UJ 0.19  UJ 0.12  UJ 0.13  UJ

ARSENIC 1.50  U 2.6  UJ 2.0  J 5.1  U 2.9  J 4.1  UJ 3.4  J 2.9  UJ 3.65  UJ

BARIUM 46.9  26.2  37.4  28.7  37.3  42.9  72.4  16.8  17.65  

BERYLLIUM 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.19  UJ 0.05  U 0.05  U

CADMIUM 0.06  UJ 0.07  UJ 0.05  U 0.05  U 0.05  UJ 0.08  UJ 0.22  UJ 0.05  U 0.05  U

CALCIUM 9520  8850  11100  9910  11000  10100  11700  10300  10450  

CHROMIUM 0.98  J 4.9  UJ 1.3  J 7  U 2.3  J 5.6  U 7.8  4.3  UJ 3.15  UJ

COBALT 0.40  J 0.44  UJ 0.40  J 0.39  UJ 0.44  J 0.56  UJ 1.7  0.23  UJ 0.245  UJ

COPPER 2.5  U 1.1  U 0.62  UJ 1.1  U 1.2  U 2.6  8.9  0.63  UJ 0.57  UJ

IRON 571  334  457  211  677  362  3060  166  174  

LEAD 0.98  UJ 0.57  J 0.66  UJ 0.40  J 1.3  J 5.5  11.4  J 0.18  J 0.205  J

MAGNESIUM 2180  1700  2280  1820  2390  1850  3080  2670  2670  

MANGANESE 109  82.6  157  95.3  156  105  209  62.1  64.25  

MERCURY 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U

NICKEL 1.4  2.5  1.8  2.6  2.6  3.6  6.1  1.7  1.75  

POTASSIUM 2310  2070  2850  2380  2700  2450  3150  1980  2025  

SELENIUM 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.66  J 0.455  J

SILVER 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

SODIUM 34600  J 27100  41500  J 33300  38700  J 32200  40200  J 23500  24200  

THALLIUM 0.29  UJ 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.05  U

VANADIUM 1.1  UJ 3.6  UJ 2.9  UJ 5.3  U 2.9  UJ 4.9  UJ 9.4  2.8  UJ 4.05  UJ

ZINC 9.6  J 7.7  J 3.55  U 9.2  J 6.2  J 16.7  34.9  4.7  J 4.95  J

DISSOLVED METALS (UG/L)
ALUMINUM 11.35  UJ 58.2  UJ 11.35  UJ 79.2  J 11.35  UJ 71.4  J 11.35  UJ 56.8  UJ 52.3  UJ

ANTIMONY 0.15  U 0.20  UJ 0.18  UJ 0.14  UJ 0.15  U 0.16  UJ 0.26  UJ 0.17  UJ 0.15  UJ

ARSENIC 1.50  U 3.3  UJ 1.50  U 3.1  UJ 1.50  U 4.1  UJ 1.5  J 2  UJ 2.2  UJ

BARIUM 36.2  24  33.0  28.5  33.2  27.3  45.2  19.6  17.6  

BERYLLIUM 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

CADMIUM 0.05  UJ 0.07  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.12  UJ 0.085  UJ

CALCIUM 9510  9120  10400  9950  10100  9700  11000  10400  10135  

CHROMIUM 0.98  J 4.5  UJ 1.2  J 4.6  UJ 1.2  J 4.6  UJ 0.76  J 3.9  UJ 3.45  UJ

COBALT 0.25  J 0.33  UJ 0.25  J 0.34  UJ 0.34  J 0.30  UJ 0.34  J 0.40  UJ 0.31  UJ

COPPER 0.62  UJ 1.6  U 0.76  UJ 0.99  UJ 0.63  UJ 2  0.57  UJ 0.99  UJ 0.835  UJ

IRON 166  U 112  41.3  UJ 97.2  J 35.6  UJ 75.2  J 92.4  UJ 76.7  J 70.85  J

LEAD 0.54  UJ 0.33  J 0.09  UJ 0.22  J 0.07  UJ 0.15  J 0.26  UJ 0.17  J 0.135  J

MAGNESIUM 2160  1740  2260  1810  2270  1770  2420  2440  2505  

MANGANESE 75.8  81.5  139  92.3  128  89.6  157  70.4  61.8  

MERCURY 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U

NICKEL 1.2  U 2.1  1.4  2.5  1.4  2.5  1.8  2.2  2.25  

POTASSIUM 2280  2200  2560  2380  2480  2320  2830  2140  1995  

SELENIUM 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.80  U 0.50  U 0.405  J

SILVER 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  J 0.0375  J

SODIUM 33800  27900  37400  33300  34000  31200  39900  27000  24300  

THALLIUM 0.19  UJ 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.05  U

VANADIUM 1.5  UJ 5.7  U 2.8  UJ 4.7  UJ 3.4  UJ 6.5  U 1.8  UJ 2.1  UJ 3.25  UJ

ZINC 4.7  J 9.1  J 3.9  J 8  J 3.55  U 9.5  J 3.55  U 6.3  J 7.7  J

POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE 0.08  U 0.07  UJ 0.08  U 0.08  UJ 0.07  U 0.07  UJ 0.07  U 0.07  UJ 0.07  UJ

ACENAPHTHENE 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

ACENAPHTHYLENE 0.05  U 0.05  U 0.05  U 0.06  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

ANTHRACENE 0.04  U 0.04  U 0.04  U 0.05  J 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U

BENZO(A)ANTHRACENE 0.04 U 0.04 U 0.05 U 0.30 0.04 U 0.04 U 0.05 J 0.04 U 0.04 UBENZO(A)ANTHRACENE 0.04  U 0.04  U 0.05  U 0.30  0.04  U 0.04  U 0.05  J 0.04  U 0.04  U

BENZO(A)PYRENE 0.06  U 0.06  U 0.07  U 0.50  J 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

BENZO(B)FLUORANTHENE 0.09  U 0.08  U 0.09  U 0.70  0.08  U 0.08  U 0.08  U 0.08  U 0.085  U

BENZO(G,H,I)PERYLENE 0.06  U 0.06  U 0.06  U 0.30  0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

BENZO(K)FLUORANTHENE 0.05  U 0.05  U 0.05  U 0.30  0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

CHRYSENE 0.04  U 0.03  U 0.05  U 0.40  J 0.04  U 0.03  U 0.08  U 0.03  U 0.03  U

DIBENZO(A,H)ANTHRACENE 0.07  UJ 0.07  UJ 0.07  UJ 0.20  J 0.07  UJ 0.07  UJ 0.07  UJ 0.07  UJ 0.07  UJ

FLUORANTHENE 0.07  U 0.07  U 0.07  U 0.80  0.07  U 0.07  U 0.1  J 0.07  U 0.07  U

FLUORENE 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

INDENO(1,2,3-CD)PYRENE 0.05  U 0.05  UJ 0.05  U 0.60  J 0.05  U 0.05  UJ 0.05  U 0.05  UJ 0.05  UJ

NAPHTHALENE 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

PHENANTHRENE 0.05  U 0.05  U 0.05  U 0.40  0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

PYRENE 0.06  U 0.06  U 0.06  U 0.90  0.06  U 0.06  U 0.07  J 0.06  U 0.06  U
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LOCATION NASB-BG-SW-01 NASB-BG-SW-01 NASB-BG-SW-02 NASB-BG-SW-02 NASB-BG-SW-03 NASB-BG-SW-03 NASB-BG-SW-04 NASB-BG-SW-04 NASB-BG-SW-04
SAMPLE ID NASB-BG-SW01-090809 NASB-BG-SW-01-040610 NASB-BG-SW02-090809 NASB-BG-SW-02-040610 NASB-BG-SW03-090809 NASB-BG-SW-03-040610 NASB-BG-SW04-090809 NASB-BG-SW-04-040610-D NASB-BG-SW-04-040610-AVG
SAMPLE DATE 9/8/2009 4/6/2010 9/8/2009 4/6/2010 9/8/2009 4/6/2010 9/8/2009 4/6/2010 4/6/2010

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SURFACE WATER Footnotes:

-- = The chemical was not analyzed or no value was available.

D t Q lifiBlank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.
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LOCATION
SAMPLE ID
SAMPLE DATE
METALS (UG/L)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NASB-BG-SW-04 NASB-BG-SW-05 NASB-BG-SW-05 NASB-BG-SW-06 NASB-BG-SW-06 NASB-BG-SW-06 NASB-BG-SW-06 NASB-BG-SW-07 NASB-BG-SW-07
NASB-BG-SW-04-040610 NASB-BG-SW05-090809 NASB-BG-SW-05-040610 NASB-BG-SW06-090809 NASB-BG-SW06-090809-D NASB-BG-SW06-090809-AVG NASB-BG-SW-06-040610 NASB-BG-SW07-090809 NASB-BG-SW-07-040610

4/6/2010 9/8/2009 4/6/2010 9/8/2009 9/8/2009 9/8/2009 4/6/2010 9/8/2009 4/6/2010

89  J 159  J 116  J 17.5  J 17.1  J 17.3  J 135  J 15.8  J 116  J

0.14  UJ 0.15  U 0.18  UJ 0.18  UJ 0.15  U 0.165  UJ 0.18  UJ 0.15  U 0.17  UJ

4.4  UJ 1.7  J 5.5  U 2.6  J 1.50  U 1.675  J 2.7  UJ 1.50  U 2.4  UJ

18.5  35.1  26.4  33.5  36.4  34.95  27.1  34.2  24.4  

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.06  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

10600  10900  9660  10600  11000  10800  9640  11000  9570  

2  UJ 1.9  J 4  UJ 1.6  J 1.8  J 1.7  J 4  UJ 0.70  J 4.3  UJ

0.26  UJ 0.47  J 0.34  UJ 0.38  J 0.38  J 0.38  J 0.38  UJ 0.38  J 0.29  UJ

0.51  UJ 1.3  U 0.75  UJ 0.84  UJ 0.96  UJ 0.90  UJ 0.87  UJ 0.76  UJ 0.88  UJ

182  767  207  594  632  613  230  619  222  

0.23  J 1.8  J 0.30  J 0.71  UJ 0.78  UJ 0.745  UJ 0.39  J 0.76  UJ 0.42  J

2670  2510  1780  2410  2500  2455  1790  2460  1810  

66.4  154  94.7  144  154  149  96  135  79.5  

0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

1.8  3.0  2.6  1.7  1.8  1.75  2.5  1.9  2  

2070  2680  2240  2520  2620  2570  2310  2560  2300  

0.50  U 0.80  U 0.67  J 0.80  U 0.80  U 0.80  U 0.50  U 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

24900  37500  J 30200  35600  J 36900  J 36250  J 30300  35100  J 27900  

0.05  U 0.10  U 0.05  U 0.10  U 0.10  U 0.10  U 0.05  U 0.12  UJ 0.05  U

5.3  U 4.2  UJ 5  UJ 2.9  UJ 3.0  UJ 2.95  UJ 5.7  U 0.70  U 4  UJ

5.2  J 6.2  J 10  4.9  J 5.4  J 5.15  J 8.9  J 6.4  J 8.2  J

47.8  UJ 11.35  UJ 68.1  J 11.35  UJ 11.35  UJ 11.35  UJ 69.5  J 11.35  UJ 60.2  UJ

0.13  UJ 0.15  U 0.18  UJ 0.20  UJ 0.15  U 0.175  UJ 0.18  UJ 0.15  U 0.14  UJ

2.4  UJ 1.50  U 3.1  UJ 1.50  U 1.9  J 1.325  J 4.5  UJ 1.50  U 2.4  UJ

15.6  34.9  25.3  33.7  33.4  33.55  26.4  33.7  25.6  

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  UJ

9870  10900  9640  10900  11100  11000  9660  10800  9730  

3  UJ 1.4  J 3.7  UJ 1  J 1.3  J 1.15  J 3.7  UJ 0.80  J 4.3  UJ

0.22  UJ 0.32  J 0.36  UJ 0.33  J 0.33  J 0.33  J 0.35  UJ 0.27  J 0.34  UJ

0.68  UJ 0.85  UJ 1.2  U 0.83  UJ 0.58  UJ 0.705  UJ 1.2  U 0.74  UJ 1.1  U

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

65  J 61.3  UJ 86  J 50.3  UJ 39.5  UJ 44.9  UJ 89.8  J 62.9  UJ 78.3  J

0.10  J 0.12  UJ 0.15  J 0.1  UJ 0.10  UJ 0.10  UJ 0.11  J 0.13  UJ 0.21  J

2570  2430  1760  2470  2560  2515  1770  2420  1840  

53.2  148  92.1  140  128  134  94.7  123  79.2  

0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U

2.3  1.4  2.6  1.8  1.6  1.7  2.5  1.5  2.3  

1850  2610  2250  2600  2680  2640  2300  2630  2290  

0.56  J 0.80  U 0.57  J 0.80  U 0.80  U 0.80  U 0.50  U 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

21600  37400  29700  36900  36700  36800  30000  35300  28800  

0.05  U 0.10  U 0.05  U 0.10  U 0.10  U 0.10  U 0.05  U 0.10  U 0.05  U

4.4  UJ 2.8  UJ 4.3  UJ 2.2  UJ 4.6  UJ 3.4  UJ 4.1  UJ 0.99  UJ 1.4  UJ

9.1  J 3.8  J 12.7  3.55  U 4.4  J 3.0875  J 9.3  J 4.9  J 9.6  J

0.07  UJ 0.07  U 0.07  UJ 0.07  U 0.07  U 0.07  U 0.07  UJ 0.07  U 0.07  UJ

0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U

0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 UBENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U

0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

0.09  U 0.08  U 0.08  U 0.08  U 0.08  U 0.08  U 0.08  U 0.08  U 0.08  U

0.06  U 0.06  U 0.06  U 0.06  U 0.1  U 0.08  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.03  U 0.05  U 0.03  U 0.03  U 0.07  U 0.05  U 0.03  U 0.03  U 0.03  U

0.07  UJ 0.07  UJ 0.07  UJ 0.07  UJ 0.07  UJ 0.07  UJ 0.07  UJ 0.07  UJ 0.07  UJ

0.07  U 0.09  J 0.07  U 0.07  U 0.1  J 0.0675  J 0.07  U 0.07  U 0.07  U

0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

0.05  UJ 0.05  U 0.05  UJ 0.05  U 0.09  U 0.07  U 0.05  UJ 0.05  U 0.05  UJ

0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.06  U 0.06  J 0.06  U 0.06  U 0.06  J 0.045  J 0.06  U 0.06  U 0.06  U
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LOCATION
SAMPLE ID
SAMPLE DATE

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SURFACE WATER Footnotes:

-- = The chemical was not analyzed or no value was available.

D t Q lifiBlank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

NASB-BG-SW-04 NASB-BG-SW-05 NASB-BG-SW-05 NASB-BG-SW-06 NASB-BG-SW-06 NASB-BG-SW-06 NASB-BG-SW-06 NASB-BG-SW-07 NASB-BG-SW-07
NASB-BG-SW-04-040610 NASB-BG-SW05-090809 NASB-BG-SW-05-040610 NASB-BG-SW06-090809 NASB-BG-SW06-090809-D NASB-BG-SW06-090809-AVG NASB-BG-SW-06-040610 NASB-BG-SW07-090809 NASB-BG-SW-07-040610

4/6/2010 9/8/2009 4/6/2010 9/8/2009 9/8/2009 9/8/2009 4/6/2010 9/8/2009 4/6/2010
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LOCATION
SAMPLE ID
SAMPLE DATE
METALS (UG/L)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NASB-BG-SW-08 NASB-BG-SW-08 NASB-BG-SW-09 NASB-BG-SW-09 NASB-BG-SW-09 NASB-BG-SW-09 NASB-BG-SW-10 NASB-BG-SW-10 NASB-BG-SW-11
NASB-BG-SW08-090809 NASB-BG-SW-08-040610 NASB-BG-SW09-090309 NASB-BG-SW-09-040810-D NASB-BG-SW-09-040810 NASB-BG-SW-09-040810-AVG NASB-BG-SW10-090309 NASB-BG-SW-10-040810 NASB-BG-SW11-090309

9/8/2009 4/6/2010 9/3/2009 4/8/2010 4/8/2010 4/8/2010 9/3/2009 4/8/2010 9/3/2009

308  J 56.2  UJ 138  J 104  J 99.6  J 101.8  J 60.3  J 95.7  J 59.5  J

0.26  UJ 0.15  UJ 0.15  U 0.15  UJ 0.17  UJ 0.16  UJ 0.15  U 0.15  UJ 0.15  U

1.8  J 1.4  UJ 2.4  J 2.8  UJ 0.80  U 1.8  UJ 1.50  U 2.4  UJ 2.0  J

41.7  25.3  27.6  23.1  23.8  23.45  25.0  23.3  25.2  

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.07  UJ 0.05  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

11300  8790  9570  8770  8910  8840  9330  8910  9310  

1.6  J 3.8  UJ 1.7  J 2.2  UJ 2.9  UJ 2.55  UJ 1.5  J 3.5  U 1.2  J

0.96  J 0.23  UJ 0.19  J 0.20  UJ 0.21  UJ 0.205  UJ 0.14  J 0.18  UJ 0.11  J

1.3  U 0.92  UJ 0.69  UJ 0.84  UJ 0.78  UJ 0.81  UJ 0.64  UJ 0.92  UJ 1.2  U

880  141  655  204  202  203  478  192  472  

3.0  J 0.24  J 0.94  UJ 0.40  J 0.46  J 0.43  J 0.50  UJ 0.34  J 0.62  UJ

2350  1450  2090  1730  1760  1745  2020  1750  2000  

110  47.3  109  45.9  44.2  45.05  83.3  45.4  83.9  

0.02  U 0.02  U 0.02  U 0.02  UJ 0.02  U 0.02  UJ 0.02  U 0.04  UJ 0.02  U

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

2.3  1.1  1.4  1.7  1.7  1.7  1.0  U 1.6  1.2  U

2870  2540  2280  2140  2180  2160  2290  2130  2230  

0.80  U 0.50  U 0.80  U 0.50  U 0.50  U 0.50  U 0.80  U 0.50  U 0.80  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

34000  J 26200  27500  J 25800  26200  26000  27100  J 26000  26600  J

0.10  U 0.05  U 0.10  U 0.05  U 0.05  U 0.05  U 0.10  U 0.05  U 0.10  U

2.0  UJ 1.8  UJ 1.6  UJ 1.9  UJ 1.3  UJ 1.6  UJ 1.4  UJ 2.5  UJ 1.3  UJ

11.8  4.9  J 3.55  U 6  UJ 5.6  UJ 5.8  UJ 3.55  U 5.4  UJ 3.55  U

11.35  UJ 35.5  UJ 11.35  UJ 56.7  UJ 50.5  UJ 53.6  UJ 11.35  UJ 53.5  UJ 11.35  UJ

0.15  UJ 0.11  UJ 0.15  U 0.17  UJ 0.13  UJ 0.15  UJ 0.15  U 0.14  UJ 0.15  U

1.50  U 2.3  UJ 2.7  J 1.9  UJ 1.8  UJ 1.85  UJ 1.5  J 0.83  UJ 1.50  U

37.7  25.3  24.0  23.2  23.5  23.35  24.9  23.2  26.5  

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

11000  8970  9320  9110  8980  9045  9140  8990  9300  

0.65  J 4.4  UJ 1.5  J 2.5  UJ 2.6  UJ 2.55  UJ 1.4  J 1.4  UJ 1.2  J

0.21  J 0.20  UJ 0.10  U 0.14  UJ 0.15  UJ 0.145  UJ 0.10  U 0.15  UJ 0.10  U

1.4  U 1.1  U 0.69  UJ 0.95  UJ 0.86  UJ 0.905  UJ 0.68  UJ 1.1  U 0.76  U

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

63.1  UJ 43.9  J 72.2  UJ 68.3  J 68.9  J 68.6  J 75.9  UJ 62.5  J 68.9  UJ

0.18  UJ 0.14  J 0.05  U 0.16  UJ 0.10  U 0.13  UJ 0.05  U 0.13  UJ 0.05  U

2200  1480  2020  1780  1750  1765  1990  1760  2010  

80.8  47.4  73.2  40.1  38.4  39.25  72.1  39  73.8  

0.02  U 0.02  U 0.02  U 0.02  UJ 0.02  U 0.02  UJ 0.02  U 0.02  UJ 0.02  U

2.6  1.4  0.97  UJ 1.8  1.7  1.75  0.75  UJ 1.8  1.0  U

2910  2550  2290  2210  2170  2190  2280  2130  2280  

0.80  U 0.50  U 0.80  U 0.50  U 0.50  U 0.50  U 0.80  U 0.50  U 1.5  UJ

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

33600  26400  27100  26500  26100  26300  26800  26200  27100  

0.10  U 0.05  U 0.10  U 0.05  U 0.05  U 0.05  U 0.10  U 0.05  U 0.10  U

1.0  UJ 2  UJ 1.0  UJ 1.4  UJ 1.1  UJ 1.25  UJ 0.97  UJ 1.1  UJ 0.97  UJ

6.3  J 6.6  J 3.55  U 7.2  UJ 5.8  UJ 6.5  UJ 3.55  U 6.3  UJ 3.55  U

0.07  U 0.07  UJ 0.07  U 0.07  U 0.07  U 0.07  U 0.07  U 0.08  U 0.08  U

0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U

0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 UBENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U

0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

0.08  U 0.09  U 0.08  U 0.08  U 0.08  U 0.08  U 0.08  U 0.09  U 0.09  U

0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.03  U 0.03  U 0.05  U 0.03  U 0.03  U 0.03  U 0.03  U 0.04  U 0.04  U

0.07  UJ 0.07  UJ 0.07  UJ 0.07  U 0.07  U 0.07  U 0.07  UJ 0.07  U 0.07  UJ

0.07  U 0.07  U 0.08  J 0.07  UJ 0.07  UJ 0.07  UJ 0.07  U 0.07  UJ 0.07  U

0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  UJ 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.06  U 0.06  U 0.06  UJ 0.06  U 0.06  U 0.06  U 0.06  UJ 0.06  U 0.06  UJ
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LOCATION
SAMPLE ID
SAMPLE DATE

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SURFACE WATER Footnotes:

-- = The chemical was not analyzed or no value was available.

D t Q lifiBlank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

NASB-BG-SW-08 NASB-BG-SW-08 NASB-BG-SW-09 NASB-BG-SW-09 NASB-BG-SW-09 NASB-BG-SW-09 NASB-BG-SW-10 NASB-BG-SW-10 NASB-BG-SW-11
NASB-BG-SW08-090809 NASB-BG-SW-08-040610 NASB-BG-SW09-090309 NASB-BG-SW-09-040810-D NASB-BG-SW-09-040810 NASB-BG-SW-09-040810-AVG NASB-BG-SW10-090309 NASB-BG-SW-10-040810 NASB-BG-SW11-090309

9/8/2009 4/6/2010 9/3/2009 4/8/2010 4/8/2010 4/8/2010 9/3/2009 4/8/2010 9/3/2009



SURFACE WATER DATASET
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LOCATION
SAMPLE ID
SAMPLE DATE
METALS (UG/L)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NASB-BG-SW-11 NASB-BG-SW-12 NASB-BG-SW-12 NASB-BG-SW-13 NASB-BG-SW-13 NASB-BG-SW-14 NASB-BG-SW-14 NASB-BG-SW-15 NASB-BG-SW-15
NASB-BG-SW-11-040810 NASB-BG-SW12-090309 NASB-BG-SW-12-040810 NASB-BG-SW13-090309 NASB-BG-SW-13-040810 NASB-BG-SW14-090309 NASB-BG-SW-14-040810 NASB-BG-SW15-090309 NASB-BG-SW15-090309-D

4/8/2010 9/3/2009 4/8/2010 9/3/2009 4/8/2010 9/3/2009 4/8/2010 9/3/2009 9/3/2009

97.8  J 68.6  J 120  J 70.3  J 106  J 51.3  J 107  J 151  J 81.8  J

0.16  UJ 0.15  U 0.10  U 0.15  U 0.13  UJ 0.15  U 0.12  UJ 0.28  UJ 0.15  U

2.8  UJ 3.2  J 1.8  UJ 1.9  J 1.8  UJ 2.2  J 1.1  UJ 1.50  U 3.3  J

22.8  25.3  24.1  26.7  23.2  16.2  23.3  27.4  25.7  

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  UJ 0.05  U

8600  9080  8800  9260  8480  9510  8600  9060  9380  

3.8  U 1.7  J 3.2  U 1.6  J 3.1  U 1.0  J 2.8  UJ 1.4  J 1.6  J

0.20  UJ 0.14  J 0.24  UJ 0.16  J 0.16  UJ 0.11  J 0.18  UJ 0.21  J 0.12  J

1  U 0.90  UJ 0.85  UJ 0.96  UJ 1.5  U 0.93  UJ 1  U 0.78  UJ 1.0  U

200  477  227  479  213  536  218  567  485  

0.35  J 1.6  J 0.50  J 0.80  UJ 0.40  J 0.38  UJ 0.40  J 4.0  J 0.53  UJ

1700  1980  1750  2010  1680  2080  1700  1990  2050  

43  82.0  47  82.8  42.3  91.8  42.8  94.0  83.4  

0.03  UJ 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  UJ 0.02  U 0.02  U

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

1.6  0.91  UJ 1.7  1.0  U 1.7  0.60  UJ 2.1  1.3  1.0  U

2080  2260  2070  2300  2000  1410  2070  2260  2300  

0.50  U 1.3  UJ 0.50  U 1.1  UJ 0.50  U 0.80  U 0.50  U 0.80  U 0.80  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

25200  26400  J 25700  27000  J 24800  27500  J 25000  26200  J 27300  J

0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.21  UJ 0.05  U 0.37  UJ 0.10  U

2.3  UJ 1.4  UJ 2.1  UJ 0.96  UJ 2.1  UJ 0.82  UJ 1.6  UJ 1.0  UJ 0.94  UJ

6.9  UJ 16.0  6.2  UJ 3.55  U 6.3  UJ 3.55  U 6.8  UJ 67.4  3.55  U

53  UJ 12.1  J 58.2  UJ 12.2  J 60.2  UJ 12.5  J 59.7  UJ 16.5  J 11.35  UJ

0.18  UJ 0.15  U 0.15  UJ 0.15  U 0.11  UJ 0.15  U 0.12  UJ 0.16  UJ 0.18  UJ

1.8  UJ 1.50  U 1.6  UJ 1.7  J 1.2  UJ 1.50  U 0.90  UJ 1.5  J 2.1  J

23.4  24.3  22.7  25.2  22.4  24.0  23.2  24.6  25.4  

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.07  J 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

9020  9260  8670  9820  8670  9320  8670  9370  9570  

3.6  U 1.4  J 2.8  UJ 1.4  J 3.3  U 1.3  J 3.1  U 1.2  J 1.3  J

0.16  UJ 0.11  J 0.22  UJ 0.10  J 0.16  UJ 0.10  U 0.14  UJ 0.12  J 0.12  J

0.89  UJ 0.95  UJ 1.3  U 1.6  UJ 1.1  U 1.3  U 1.2  U 1.0  U 1.2  U

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

69.2  J 66.3  UJ 85.7  J 93.6  UJ 84  J 75.9  UJ 81.8  J 79.7  UJ 82.8  UJ

0.22  UJ 0.07  UJ 0.21  UJ 0.39  UJ 0.14  UJ 0.11  UJ 0.14  UJ 0.11  UJ 0.1  UJ

1760  2010  1690  2120  1710  2020  1710  2030  2080  

38.5  71.7  37.6  77.2  37.6  74.8  37.3  75.5  75.5  

0.03  UJ 0.02  U 0.03  UJ 0.02  U 0.02  UJ 0.02  U 0.02  UJ 0.02  U 0.02  U

1.7  0.92  UJ 1.9  0.96  UJ 1.7  0.94  UJ 1.6  0.82  UJ 0.90  UJ

2150  2260  2070  2320  2090  2250  2080  2200  2360  

0.50  U 2.1  UJ 0.50  U 0.80  U 0.50  U 1.4  UJ 0.50  U 1.5  UJ 0.80  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

26100  26800  25000  28200  25300  27200  25300  27200  27600  

0.05  U 0.10  U 0.05  U 0.10  U 0.05  U 0.16  UJ 0.05  U 0.26  UJ 0.10  U

1.8  UJ 0.91  UJ 1.7  UJ 0.70  U 2  UJ 0.86  UJ 1.6  UJ 0.70  U 0.95  UJ

6.3  UJ 3.55  U 6.6  UJ 3.55  U 5.9  UJ 3.55  U 6.8  UJ 3.55  U 3.55  U

0.08  U 0.07  U 0.07  UJ 0.07  U 0.08  U 0.08  U 0.08  U 0.07  U 0.07  U

0.06  U 0.06  U 0.06  U 0.06  U 0.07  U 0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U 0.06  U 0.05  U 0.05  U 0.05  U 0.05  U

0.04  U 0.04  U 0.04  UJ 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U 0.04  U

0.04 U 0.04 U 0.04 U 0.04 U 0.05 U 0.05 J 0.04 U 0.04 U 0.04 UBENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

0.04  U 0.04  U 0.04  U 0.04  U 0.05  U 0.05  J 0.04  U 0.04  U 0.04  U

0.06  U 0.06  U 0.06  U 0.06  U 0.07  U 0.07  U 0.06  U 0.06  U 0.06  U

0.09  U 0.09  U 0.09  U 0.08  U 0.09  U 0.09  U 0.09  U 0.08  U 0.08  U

0.06  U 0.10  U 0.06  U 0.06  U 0.07  U 0.10  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.04  U 0.04  U 0.03  U 0.03  U 0.04  U 0.08  U 0.04  U 0.03  U 0.03  U

0.07  U 0.07  UJ 0.07  U 0.07  UJ 0.07  U 0.2  J 0.07  U 0.07  UJ 0.07  UJ

0.07  UJ 0.07  U 0.07  UJ 0.07  U 0.08  UJ 0.07  U 0.07  UJ 0.07  U 0.07  U

0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.09  U 0.05  U 0.05  U 0.05  U 0.08  U 0.05  U 0.05  U 0.05  U

0.06  U 0.06  U 0.06  U 0.06  U 0.07  U 0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U 0.05  U

0.06  U 0.06  UJ 0.06  U 0.06  UJ 0.06  U 0.06  UJ 0.06  U 0.06  UJ 0.06  UJ
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LOCATION
SAMPLE ID
SAMPLE DATE

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SURFACE WATER Footnotes:

-- = The chemical was not analyzed or no value was available.

D t Q lifiBlank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

NASB-BG-SW-11 NASB-BG-SW-12 NASB-BG-SW-12 NASB-BG-SW-13 NASB-BG-SW-13 NASB-BG-SW-14 NASB-BG-SW-14 NASB-BG-SW-15 NASB-BG-SW-15
NASB-BG-SW-11-040810 NASB-BG-SW12-090309 NASB-BG-SW-12-040810 NASB-BG-SW13-090309 NASB-BG-SW-13-040810 NASB-BG-SW14-090309 NASB-BG-SW-14-040810 NASB-BG-SW15-090309 NASB-BG-SW15-090309-D

4/8/2010 9/3/2009 4/8/2010 9/3/2009 4/8/2010 9/3/2009 4/8/2010 9/3/2009 9/3/2009



SURFACE WATER DATASET
NAVAL AIR STATION, BRUNSWICK, MAINE
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LOCATION
SAMPLE ID
SAMPLE DATE
METALS (UG/L)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NASB-BG-SW-15 NASB-BG-SW-15 NASB-BG-SW-16 NASB-BG-SW-16
NASB-BG-SW15-090309-AVG NASB-BG-SW-15-040810 NASB-BG-SW16-090309 NASB-BG-SW-16-040810

9/3/2009 4/8/2010 9/3/2009 4/8/2010

116.4  J 101  J 97.1  J 100  J

0.215  UJ 0.10  UJ 0.15  U 0.15  UJ

2.025  J 1.3  UJ 1.50  U 2.9  UJ

26.55  22.3  26.8  23.4  

0.05  U 0.05  U 0.05  U 0.05  U

0.05  UJ 0.05  U 0.05  U 0.05  J

9220  8260  9670  8850  

1.5  J 2.5  UJ 2.3  J 4.2  U

0.165  J 0.18  UJ 0.12  J 0.22  UJ

0.89  UJ 0.89  UJ 0.79  UJ 1.1  U

526  201  501  214  

2.1325  J 0.36  J 0.60  UJ 0.49  J

2020  1630  2110  1740  

88.7  40.7  85.8  42.3  

0.02  U 0.02  U 0.02  U 0.03  UJ

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

DISSOLVED METALS (UG/L)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

0.90  1.7  1.0  UJ 1.8  

2280  2010  2490  2080  

0.80  U 0.50  U 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U

26750  J 24000  28200  J 25600  

0.235  UJ 0.05  U 0.10  U 0.05  U

0.97  UJ 1.6  UJ 1.8  UJ 1.7  UJ

34.5875  6.7  UJ 3.55  U 7.5  UJ

11.0875  J 56.6  UJ 27.5  J 57.3  UJ

0.17  UJ 0.11  UJ 0.15  U 0.10  UJ

1.8  J 1.5  UJ 2.0  J 1.2  UJ

25  22.4  26.2  21.9  

0.05  U 0.05  U 0.05  U 0.05  U

0.05  U 0.05  U 0.05  U 0.05  U

9470  8620  9620  8400  

1.25  J 2.8  UJ 1.4  J 1.5  UJ

0.12  J 0.13  UJ 0.12  J 0.14  UJ

1.1  U 1.5  U 1.1  U 0.98  UJ

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

81.25  UJ 74.2  J 78.4  UJ 82.1  J

0.105  UJ 0.16  UJ 0.06  UJ 0.17  UJ

2055  1700  2080  1650  

75.5  38.4  75.7  35.9  

0.02  U 0.03  UJ 0.02  U 0.03  UJ

0.86  UJ 1.7  1.0  U 1.7  

2280  2100  2350  1990  

1.15  UJ 0.50  U 0.80  U 0.50  U

0.05  U 0.05  U 0.05  U 0.05  U

27400  25000  27800  24300  

0.18  UJ 0.05  U 0.10  U 0.05  U

0.825  UJ 1.7  UJ 0.98  UJ 0.61  UJ

3.55  U 6.4  UJ 3.55  U 6.7  UJ

0.07  U 0.07  U 0.07  U 0.07  U

0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  UJ 0.05  U 0.05  U

0.04  U 0.04  UJ 0.04  U 0.04  U

0.04 U 0.04 UJ 0.04 U 0.04 UBENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

0.04  U 0.04  UJ 0.04  U 0.04  U

0.06  U 0.06  U 0.06  U 0.06  U

0.08  U 0.09  U 0.09  U 0.08  U

0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U

0.03  U 0.03  U 0.03  U 0.03  U

0.07  UJ 0.07  U 0.07  UJ 0.07  U

0.07  U 0.07  UJ 0.07  U 0.07  UJ

0.06  U 0.06  UJ 0.06  U 0.06  U

0.05  U 0.05  U 0.05  U 0.05  U

0.06  U 0.06  U 0.06  U 0.06  U

0.05  U 0.05  UJ 0.05  U 0.05  U

0.06  UJ 0.06  UJ 0.06  UJ 0.06  U



SURFACE WATER DATASET
NAVAL AIR STATION, BRUNSWICK, MAINE
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LOCATION
SAMPLE ID
SAMPLE DATE

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SURFACE WATER Footnotes:

-- = The chemical was not analyzed or no value was available.

D t Q lifiBlank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

J = The chemical was detected but the concentration reported is an estimated value.

NASB-BG-SW-15 NASB-BG-SW-15 NASB-BG-SW-16 NASB-BG-SW-16
NASB-BG-SW15-090309-AVG NASB-BG-SW-15-040810 NASB-BG-SW16-090309 NASB-BG-SW-16-040810

9/3/2009 4/8/2010 9/3/2009 4/8/2010



SEDIMENT DATASET

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 14

LOCATION NASB-BG-SD-01 NASB-BG-SD-01 NASB-BG-SD-02 NASB-BG-SD-02 NASB-BG-SD-03 NASB-BG-SD-03

SAMPLE ID NASB-BG-SD01-0006 NASB-BG-SD-01-0006 NASB-BG-SD02-0006 NASB-BG-SD-02-0006 NASB-BG-SD03-0006 NASB-BG-SD-03-0006-D

SAMPLE DATE 9/8/2009 4/7/2010 9/8/2009 4/7/2010 9/8/2009 4/7/2010

HERBICIDES (UG/KG)

2,4,5-T 25  UJ 16  U 25  U 16  U 33  U 24  U

2,4,5-TP (SILVEX) 20  UJ 13  U 62  J 13  U 26  U 19  U

2,4-D 51  UJ 33  U 50  U 33  U 66  U 49  U

2,4-DB 150  UJ 24  U 150  U 24  U 200  U 36  U

DALAPON 13  UJ 8.5  U 13  U 8.5  U 17  U 13  U

DICAMBA 17  UJ 11  U 17  U 11  U 23  U 17  U

DICHLOROPROP 30  UJ 19  U 30  U 19  U 39  U 29  U

DINOSEB 4.1  UJ 2.6  U 4.0  U 2.6  U 5.3  U 3.9  U

MCPA 3700  UJ 2400  U 29000  UJ 2400  U 4800  U 3600  U

MCPP 23000  J 2300  U 3500  U 2300  U 4600  U 3400  U

METALS (MG/KG)

ALUMINUM 18100  18300  17600  19500  14700  18200  

ANTIMONY 0.10  UJ 0.10  UJ 0.54  J 0.25  UJ 0.26  J 0.11  UJ

ARSENIC 17.3  12.5  10.8  22.1  8.3  13.8  

BARIUM 182  106  220  223  58.1  116  

BERYLLIUM 2.0  1.6  1.9  1.9  1.5  1.6  

CADMIUM 2.6  2.6  2.5  2.4  2.2  2.6  

CALCIUM 5490  5780  J 6750  5950  J 5910  5770  J

CHROMIUM 51.8  56  J 34.2  65.9  J 49.4  55.4  J

COBALT 11.1  7.4  7.1  14.6  5.5  8  

COPPER 49.1  48.1  50.6  57.9  40.7  47.3  

IRON 18800  14700  18300  28400  11100  16900  

LEAD 134  J 139  J 62.7  J 131  J 133  J 139  J

MAGNESIUM 6320  6070  3840  7620  5420  5890  

MANGANESE 233  219  J 278  543  J 156  271  J

MERCURY 0.18  0.17  0.20  0.20  0.17  0.17  

NICKEL 38.0  33.4  25.5  52.8  26.2  34  

POTASSIUM 2880  J 2760  3860  J 3310  2270  J 2810  

SELENIUM 2.2  2.7  2.4  2.4  2.4  3  

SILVER 0.19  0.19  0.28  0.20  0.16  0.19  

SODIUM 343  430  551  366  282  488  

THALLIUM 0.09  U 0.40  J 0.75  J 0.32  U 0.38  UJ 0.32  J

VANADIUM 59.5  58.6  36.0  69.4  44.5  57.2  

ZINC 291  J 245  285  J 276  214  J 203  

MISCELLANEOUS PARAMETERS

PERCENT SOLIDS (%) 95.4 98.1 96.6 98.1 97.8 99

PERCENT COARSE SAND (%) 3  0.50  0.3  0.30  1.3  2.4  

PERCENT FINE SAND (%) 7.4  6.3  5.8  13  8.9  10.2  

PERCENT FINES (%) 87.3  92.3  90.1  79.5  85.5  85.1  

PERCENT GRAVEL (%) 0  U 0.10  0  U 0.10  0  U 1.3  

PERCENT MEDIUM SAND (%) 2.3  0.90  3.8  7.1  4.3  0.90  

PERCENT SAND (%) -- 7.7  -- 20.5  -- 13.6  

SIEVE 1" (%) 100  100  100  100  100  100  

SIEVE 1-1/2" (%) 100  100  100  100  100  100  

SIEVE 2" (%) 100  100  100  100  100  100  

SIEVE 3" (%) 100  100  100  100  100  100  

SIEVE 3/4" (%) 100  100  100  100  100  100  

SIEVE 3/8" (%) 100  100  100  99.9  100  99.4  

SIEVE NO. 004 (%) 100  99.9  100  99.9  100  98.7  

SIEVE NO. 010 (%) 97  99.5  99.7  99.6  98.7  96.3  

SIEVE NO. 020 (%) 96.1  99.5  98.1  98.6  97.5  96.3  



SEDIMENT DATASET

NAVAL AIR STATION, BRUNSWICK, MAINE
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LOCATION NASB-BG-SD-01 NASB-BG-SD-01 NASB-BG-SD-02 NASB-BG-SD-02 NASB-BG-SD-03 NASB-BG-SD-03

SAMPLE ID NASB-BG-SD01-0006 NASB-BG-SD-01-0006 NASB-BG-SD02-0006 NASB-BG-SD-02-0006 NASB-BG-SD03-0006 NASB-BG-SD-03-0006-D

SAMPLE DATE 9/8/2009 4/7/2010 9/8/2009 4/7/2010 9/8/2009 4/7/2010

SIEVE NO. 040 (%) 94.7  98.6  95.9  92.5  94.4  95.4  

SIEVE NO. 060 (%) 93.1  97.3  94.2  88.1  91.9  93.8  

SIEVE NO. 080 (%) 92.1  96.3  93.5  85.6  90.6  92.3  

SIEVE NO. 100 (%) 91.5  96  93  84.6  89.7  91.9  

SIEVE NO. 200 (%) 87.3  92.3  90.1  79.5  85.5  85.1  

TOTAL ORGANIC CARBON (MG/KG) 190000  180000  J 200000  200000  J 160000  220000  J

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 44  J 40  J 18  J 25  J 26  J 29  J

ACENAPHTHENE 170  64  43  45  32  42  

ACENAPHTHYLENE 470  190  J 180  170  230  150  J

ANTHRACENE 450  260  170  J 140  150  180  

BENZO(A)ANTHRACENE 5100  1900  1600  1500  1500  1400  J

BENZO(A)PYRENE 7400  3100  J 2500  2500  J 2300  2400  J

BENZO(B)FLUORANTHENE 8900  4900  J 3000  4100  J 2500  3800  J

BENZO(G,H,I)PERYLENE 5700  2800  J 2200  2400  J 2000  2400  J

BENZO(K)FLUORANTHENE 9500  1800  J 2800  1500  J 2600  1400  J

CHRYSENE 10000  3600  3200  2900  2800  2700  J

DIBENZO(A,H)ANTHRACENE 1400  J 660  J 560  580  J 530  240  J

FLUORANTHENE 15000  J 4700  4500  3600  4100  3200  

FLUORENE 360  160  86  83  76  110  

INDENO(1,2,3-CD)PYRENE 5300  J 3100  J 2100  2800  J 1900  2600  J

NAPHTHALENE 100  J 42  21  25  27  31  

PHENANTHRENE 7000  2400  1800  1600  1600  1600  

PYRENE 15000  7700  4400  5900  3900  5700  J

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 71  J 88  J 79  J 47  J 110  J 71  J

4,4'-DDE 26  28  32  15  J 36  23  J

4,4'-DDT 27  J 23  J 34  J 10  J 64  J 17  J

ALDRIN 0.29  UJ 0.28  UJ 0.35  UJ 0.28  UJ 0.43  UJ 0.28  UJ

ALPHA-BHC 0.36  UJ 0.35  UJ 0.42  UJ 0.34  UJ 0.52  UJ 0.34  UJ

ALPHA-CHLORDANE 11  J 11  J 18  J 6.8  J 14  J 8.4  J

BETA-BHC 0.34  UJ 0.34  UJ 0.41  UJ 0.33  UJ 0.51  UJ 0.33  UJ

DELTA-BHC 1.8  J 0.33  UJ 1.9  J 0.32  UJ 2.8  UJ 0.32  UJ

DIELDRIN 0.23  U 0.22  U 0.27  U 0.22  UJ 0.34  U 0.22  U

ENDOSULFAN I 0.25  U 40  UJ 0.30  U 19  UJ 0.37  U 34  UJ

ENDOSULFAN II 9.8  J 0.35  U 10  UJ 0.34  UJ 16  UJ 0.34  U

ENDOSULFAN SULFATE 0.61  UJ 0.59  UJ 0.72  UJ 0.59  UJ 0.89  UJ 0.58  UJ

ENDRIN 0.89  U 0.87  U 1.0  U 0.86  UJ 1.3  U 0.86  U

ENDRIN ALDEHYDE 0.51  U 0.50  U 0.61  U 0.50  UJ 0.75  U 0.49  U

ENDRIN KETONE 0.42  U 0.41  UJ 0.50  U 0.40  UJ 0.61  U 0.40  UJ

GAMMA-BHC (LINDANE) 0.28  UJ 0.28  UJ 0.34  UJ 0.27  UJ 0.41  UJ 0.27  UJ

GAMMA-CHLORDANE 63  J 0.23  UJ 70  UJ 0.23  UJ 110  UJ 0.23  UJ

HEPTACHLOR 0.30  UJ 0.30  UJ 0.36  UJ 0.29  UJ 0.44  UJ 0.29  UJ

HEPTACHLOR EPOXIDE 0.23  UJ 0.22  UJ 0.27  UJ 0.22  UJ 0.34  UJ 0.22  UJ

METHOXYCHLOR 0.52  UJ 0.51  UJ 0.62  UJ 0.51  UJ 0.77  UJ 0.50  UJ

TOXAPHENE 7.3  U 7.1  U 8.7  U 7.1  UJ 11  U 7.1  U

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SEDIMENT  Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.
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LOCATION

SAMPLE ID

SAMPLE DATE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

PERCENT SOLIDS (%)

PERCENT COARSE SAND (%)

PERCENT FINE SAND (%)

PERCENT FINES (%)

PERCENT GRAVEL (%)

PERCENT MEDIUM SAND (%)

PERCENT SAND (%)

SIEVE 1" (%)

SIEVE 1-1/2" (%)

SIEVE 2" (%)

SIEVE 3" (%)

SIEVE 3/4" (%)

SIEVE 3/8" (%)

SIEVE NO. 004 (%)

SIEVE NO. 010 (%)

SIEVE NO. 020 (%)

NASB-BG-SD-03 NASB-BG-SD-03 NASB-BG-SD-04 NASB-BG-SD-04 NASB-BG-SD-05 NASB-BG-SD-05

NASB-BG-SD-03-0006-AVG NASB-BG-SD-03-0006 NASB-BG-SD04-0006 NASB-BG-SD-04-0006 NASB-BG-SD05-0006 NASB-BG-SD05-0006-D

4/7/2010 4/7/2010 9/8/2009 4/7/2010 9/8/2009 9/8/2009

20  U 16  U 25  UJ 16  U 25  U 25  U

16  U 13  U 20  UJ 13  U 20  U 20  U

41  U 33  U 50  UJ 33  U 50  U 51  U

30  U 24  U 150  UJ 24  U 150  U 150  U

10.7  U 8.4  U 13  UJ 8.4  U 13  U 13  U

14  U 11  U 17  UJ 11  U 17  U 17  U

24  U 19  U 30  UJ 19  U 29  U 30  U

3.25  U 2.6  U 4.0  UJ 2.6  U 4.0  U 36  J

3000  U 2400  U 3600  UJ 2400  U 3600  U 3700  U

2850  U 2300  U 3500  UJ 2200  U 3400  U 3500  U

18250  18300  22800  10600  19400  17800  

0.19  UJ 0.27  UJ 0.76  J 0.09  UJ 0.24  UJ 0.45  J

15.6  17.4  22.6  10.6  16.0  15.2  

104  92  290  116  110  99.1  

1.6  1.6  2.3  0.92  1.8  1.7  

2.55  2.5  2.8  1.4  2.6  2.4  

6665  J 7560  J 7510  3690  J 5660  5240  

56.4  J 57.4  J 76.7  30.4  J 60.2  56.7  

8.1  8.2  17.7  8.6  9.4  9.6  

47.55  47.8  66.5  29.1  49.6  45.6  

15650  14400  31400  11700  17300  16100  

154  J 169  J 147  J 87  J 169  J 157  J

6115  6340  8490  3760  6500  6080  

244.5  J 218  J 500  188  J 849  735  

0.175  0.18  0.20  0.19  0.17  0.17  

34  34  55.5  25  33.6  32.1  

2850  2890  3950  J 1750  3290  J 3170  J

2.75  2.5  2.4  1.3  2.5  2.3  

0.185  0.18  0.54  0.10  0.23  0.20  

409  330  529  260  352  330  

0.30  J 0.28  J 1.6  J 0.46  J 0.47  UJ 0.32  UJ

55.65  54.1  78.8  34.6  56.7  53.4  

220.5  238  366  J 188  273  J 256  J

98.9 98.7 96.4 97.3 96.8 95.5

1.45  0.50  1.8  0.20  1.7  1.1  

12.05  13.9  8.4  12.1  56  55.1  

82.5  79.9  85.5  81.9  25.8  28.2  

0.90  0.50  0  U 0.60  0  U 0  U

3.05  5.2  4.3  5.2  16.5  15.6  

16.6  19.6  -- 17.5  -- --

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

99.85  99.7  100  99.7  100  100  

99.5  99.6  100  99.6  100  100  

99.1  99.5  100  99.4  100  100  

97.65  99  98.2  99.2  98.3  98.9  

97.35  98.4  97.7  98.6  96.6  97.7  
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LOCATION

SAMPLE ID

SAMPLE DATE

SIEVE NO. 040 (%)

SIEVE NO. 060 (%)

SIEVE NO. 080 (%)

SIEVE NO. 100 (%)

SIEVE NO. 200 (%)

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SEDIMENT  Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-SD-03 NASB-BG-SD-03 NASB-BG-SD-04 NASB-BG-SD-04 NASB-BG-SD-05 NASB-BG-SD-05

NASB-BG-SD-03-0006-AVG NASB-BG-SD-03-0006 NASB-BG-SD04-0006 NASB-BG-SD-04-0006 NASB-BG-SD05-0006 NASB-BG-SD05-0006-D

4/7/2010 4/7/2010 9/8/2009 4/7/2010 9/8/2009 9/8/2009

94.6  93.8  93.9  94  81.7  83.3  

91.6  89.4  90.8  90.3  51.9  54.1  

89.5  86.7  89.4  88.2  39.7  42.1  

88.8  85.7  88.7  87.5  34.1  36.5  

82.5  79.9  85.5  81.9  25.8  28.2  

195000  J 170000  J 190000  J 180000  J 180000  150000  

30.5  J 32  J 16  J 30  J 48  J 48  J

40  38  31  J 44  42  47  

185  J 220  120  J 240  410  J 270  J

175  170  99  J 170  230  220  

1350  J 1300  1100  J 1500  2700  2100  

2300  J 2200  J 1600  J 2400  J 3800  2800  

3600  J 3400  J 1800  J 3800  J 4600  3500  

2200  J 2000  J 1400  J 2400  J 3400  2300  

1300  J 1200  J 1900  J 1400  J 3000  2200  

2600  J 2500  2200  J 2900  3700  2900  

355  J 470  J 350  J 620  J 1100  810  

3200  3200  3300  J 3300  6800  J 5500  J

97  84  68  J 91  110  120  

2400  J 2200  J 1300  J 2600  J 3500  2400  

31.5  32  20  J 32  44  43  

1550  1500  1400  J 1300  2300  2000  

5500  J 5300  3100  J 5800  6200  5000  

56  J 41  J 82  J 56  J 110  J 130  J

18  J 13  J 30  20  J 35  42  

13.5  J 10  J 17  J 11  J 30  J 31  J

0.28  UJ 0.28  UJ 0.44  UJ 0.29  UJ 0.43  UJ 0.44  UJ

0.34  UJ 0.34  UJ 0.53  UJ 0.35  UJ 0.53  UJ 0.53  UJ

6.2  J 4  J 12  J 5.9  J 13  J 14  J

0.33  UJ 0.33  UJ 0.51  UJ 0.34  UJ 0.51  UJ 0.52  UJ

0.32  UJ 0.32  UJ 2.3  J 1.6  J 3.2  J 3.4  J

0.22  UJ 0.22  UJ 0.34  U 0.22  UJ 0.34  U 0.34  U

25.5  UJ 17  UJ 0.37  U 18  UJ 0.37  U 0.38  U

0.34  UJ 0.34  UJ 11  UJ 0.35  UJ 16  UJ 19  UJ

0.58  UJ 0.58  UJ 0.90  UJ 0.59  UJ 0.90  UJ 0.91  UJ

0.855  UJ 0.85  UJ 1.3  U 0.87  UJ 1.3  U 1.3  U

0.49  UJ 0.49  UJ 0.76  U 0.50  UJ 0.76  U 0.77  U

0.40  UJ 0.40  UJ 0.62  UJ 0.41  UJ 0.62  UJ 0.63  UJ

0.27  UJ 0.27  UJ 0.42  UJ 0.28  UJ 0.42  UJ 0.42  UJ

1.7075  J 3.3  J 69  UJ 0.24  UJ 89  UJ 93  UJ

0.29  UJ 0.29  UJ 0.45  UJ 0.30  UJ 0.45  UJ 0.46  UJ

0.22  UJ 0.22  UJ 0.34  UJ 0.22  UJ 0.34  UJ 0.34  UJ

0.50  UJ 0.50  UJ 0.78  UJ 0.51  UJ 0.78  UJ 0.78  UJ

7.05  UJ 7  UJ 11  U 7.2  UJ 11  U 11  U
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LOCATION

SAMPLE ID

SAMPLE DATE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

PERCENT SOLIDS (%)

PERCENT COARSE SAND (%)

PERCENT FINE SAND (%)

PERCENT FINES (%)

PERCENT GRAVEL (%)

PERCENT MEDIUM SAND (%)

PERCENT SAND (%)

SIEVE 1" (%)

SIEVE 1-1/2" (%)

SIEVE 2" (%)

SIEVE 3" (%)

SIEVE 3/4" (%)

SIEVE 3/8" (%)

SIEVE NO. 004 (%)

SIEVE NO. 010 (%)

SIEVE NO. 020 (%)

NASB-BG-SD-05 NASB-BG-SD-05 NASB-BG-SD-06 NASB-BG-SD-06 NASB-BG-SD-07 NASB-BG-SD-07

NASB-BG-SD05-0006-AVG NASB-BG-SD-05-0006 NASB-BG-SD06-0006 NASB-BG-SD-06-0006 NASB-BG-SD07-0006 NASB-BG-SD-07-0006

9/8/2009 4/7/2010 9/8/2009 4/7/2010 9/8/2009 4/7/2010

25  U 20  U 20  U 18  U 24  U 22  U

20  U 16  U 16  U 14  U 70  J 17  U

50.5  U 40  U 40  U 37  U 50  U 44  U

150  U 29  U 120  U 27  U 150  U 32  U

13  U 10  U 10  U 9.6  U 13  U 11  U

17  U 14  U 14  U 13  U 17  U 15  U

29.5  U 23  U 23  U 22  U 29  U 26  U

19  J 3.2  U 3.2  U 3  U 4.0  U 3.6  U

3650  U 2900  U 2900  U 2700  U 3600  U 3200  U

3450  U 2700  U 32000  J 2600  U 3400  U 3100  U

18600  21100  20100  19900  18200  21300  

0.285  J 0.12  UJ 0.39  UJ 0.13  UJ 0.66  J 0.14  UJ

15.6  12.7  18.7  17.2  17.9  23.5  

104.55  126  228  214  187  251  

1.75  1.6  1.9  1.6  1.4  1.9  

2.5  3  2.6  2.4  1.8  3.9  

5450  6130  J 3540  4290  J 4900  8000  J

58.45  65.8  J 60.7  58.4  J 53.7  49.1  J

9.5  9  12.8  12.2  18.2  24.2  

47.6  53.6  55.6  51  45.4  61.6  

16700  14500  24400  20400  23500  25700  

163  J 208  J 175  J 154  J 104  J 232  J

6290  6760  6890  6750  6620  5610  

792  210  J 359  296  J 552  625  J

0.17  0.17  0.19  0.18  0.13  0.25  

32.85  38.5  42.7  42  44.5  50.4  

3230  J 3290  3640  J 3530  3070  J 2900  

2.4  2.5  2.2  2.1  1.7  3.5  

0.215  0.17  0.23  0.18  0.30  0.21  

341  383  360  381  510  949  

0.395  UJ 0.28  J 0.77  UJ 0.31  UJ 1.5  J 0.66  J

55.05  61.7  65.7  62.7  56.1  68.4  

264.5  J 308  328  J 303  268  J 442  

96.2 81.1 97.1 78.9 98 72.3

1.4  0.10  0.6  0.40  6.7  3.4  

55.55  9.6  12  17.7  23.3  18.4  

27  84.3  86.5  79.3  62.2  67.2  

0.00  U 0.00  0  U 0.30  0  U 1.9  

16.05  6  0.9  2.3  7.8  9.1  

-- 15.7  -- 20.4  -- 30.9  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  99.9  100  100  

100  100  100  99.7  100  99.1  

100  100  100  99.7  100  98.1  

98.6  99.9  99.4  99.3  93.3  94.7  

97.15  99.2  99.4  99.1  92.3  93.5  
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LOCATION

SAMPLE ID

SAMPLE DATE

SIEVE NO. 040 (%)

SIEVE NO. 060 (%)

SIEVE NO. 080 (%)

SIEVE NO. 100 (%)

SIEVE NO. 200 (%)

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SEDIMENT  Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-SD-05 NASB-BG-SD-05 NASB-BG-SD-06 NASB-BG-SD-06 NASB-BG-SD-07 NASB-BG-SD-07

NASB-BG-SD05-0006-AVG NASB-BG-SD-05-0006 NASB-BG-SD06-0006 NASB-BG-SD-06-0006 NASB-BG-SD07-0006 NASB-BG-SD-07-0006

9/8/2009 4/7/2010 9/8/2009 4/7/2010 9/8/2009 4/7/2010

82.5  94  98.5  97  85.5  85.7  

53  90.5  97.3  95  78.3  78.9  

40.9  88.6  96  93  74  75.1  

35.3  87.9  94.7  91.4  71.3  74  

27  84.3  86.5  79.3  62.2  67.2  

165000  160000  J 170000  140000  J 150000  300000  J

48  J 40  J 56  J 53  J 16  J 36  J

44.5  52  57  79  26  42  

340  J 220  J 470  J 320  220  240  

225  180  240  270  120  160  

2400  1900  2700  1800  1100  1100  

3300  3000  J 3900  2800  J 1600  2000  

4050  4800  J 4500  4600  J 1900  3300  

2850  2500  J 3300  2700  J 1600  1800  

2600  1800  J 3100  1700  J 1400  1000  

3300  3800  3700  3800  1600  2300  

955  670  J 1100  660  J 470  280  

6150  J 5000  7600  J 5200  3000  J 3100  

115  120  150  230  59  98  

2950  2900  J 3400  2900  J 1600  2100  

43.5  41  50  47  19  J 39  

2150  2600  2600  2900  990  1600  

5600  7900  6000  8000  2500  4800  

120  J 85  J 130  J 190  J 46  J 85  J

38.5  25  J 45  53  20  33  

30.5  J 17  J 36  J 39  J 17  J 29  J

0.435  UJ 0.34  UJ 0.35  UJ 0.35  UJ 0.43  UJ 0.39  UJ

0.53  UJ 0.83  J 0.42  UJ 0.43  UJ 0.52  UJ 0.47  UJ

13.5  J 6.2  J 16  J 15  J 10  J 6.5  J

0.515  UJ 0.40  UJ 0.41  UJ 0.42  UJ 0.50  UJ 0.46  UJ

3.3  J 0.39  UJ 3.2  J 4.9  J 1.7  J 3.3  J

0.34  U 0.27  UJ 0.27  U 0.28  U 0.34  U 0.30  U

0.375  U 31  UJ 0.30  U 57  UJ 0.37  U 33  UJ

17.5  UJ 0.42  UJ 19  UJ 0.43  U 7.1  UJ 0.47  U

0.905  UJ 0.71  UJ 0.72  UJ 0.73  UJ 0.89  UJ 0.80  UJ

1.3  U 1  UJ 1.0  U 1.1  U 1.3  U 8.3  UJ

0.765  U 0.60  UJ 0.60  U 0.62  U 0.75  U 0.68  U

0.625  UJ 0.49  UJ 0.49  UJ 0.50  UJ 0.61  UJ 0.55  UJ

0.42  UJ 0.33  UJ 0.33  UJ 0.34  UJ 0.41  UJ 0.37  UJ

91  UJ 0.28  UJ 86  UJ 0.29  UJ 53  UJ 0.32  UJ

0.455  UJ 0.36  UJ 0.36  UJ 0.36  UJ 0.44  UJ 0.40  UJ

0.34  UJ 0.27  UJ 0.27  UJ 0.28  UJ 0.34  UJ 0.30  UJ

0.78  UJ 0.61  UJ 0.62  UJ 0.63  UJ 0.76  UJ 0.69  UJ

11  U 8.6  UJ 8.6  U 8.8  U 11  U 9.7  U
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LOCATION

SAMPLE ID

SAMPLE DATE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

PERCENT SOLIDS (%)

PERCENT COARSE SAND (%)

PERCENT FINE SAND (%)

PERCENT FINES (%)

PERCENT GRAVEL (%)

PERCENT MEDIUM SAND (%)

PERCENT SAND (%)

SIEVE 1" (%)

SIEVE 1-1/2" (%)

SIEVE 2" (%)

SIEVE 3" (%)

SIEVE 3/4" (%)

SIEVE 3/8" (%)

SIEVE NO. 004 (%)

SIEVE NO. 010 (%)

SIEVE NO. 020 (%)

NASB-BG-SD-08 NASB-BG-SD-08 NASB-BG-SD-09 NASB-BG-SD-09 NASB-BG-SD-09 NASB-BG-SD-09

NASB-BG-SD08-0006 NASB-BG-SD-08-0006 NASB-BG-SD09-0006 NASB-BG-SD-09-0006 NASB-BG-SD-09-0006-AVG NASB-BG-SD-09-0006-D

9/8/2009 4/7/2010 9/3/2009 4/8/2010 4/8/2010 4/8/2010

25  U 31  UJ 14  U 20  U 20  U 20  U

20  U 24  UJ 8.4  U 16  U 16  U 16  U

50  U 62  UJ 8.2  U 42  U 41.5  U 41  U

150  U 46  UJ 15  U 30  U 30  U 30  U

13  U 16  UJ 9.1  U 11  U 10.5  U 10  U

17  U 21  UJ 4.5  U 14  U 14  U 14  U

29  U 37  UJ 11  U 24  U 24  U 24  U

4.0  U 5  UJ 1.5  U 3.3  U 3.3  U 3.3  U

3600  U 4500  UJ 1800  UJ 3000  U 3000  U 3000  U

5900  4300  UJ 380  U 2900  U 2850  U 2800  U

15200  15100  3890  2380  2265  2150  

0.36  UJ 0.11  UJ 0.11  J 0.10  UJ 0.115  UJ 0.13  UJ

15.2  17.4  2.1  1.6  1.4  1.2  

174  163  20.9  10.8  10.35  9.9  

1.5  1.4  0.26  J 0.16  J 0.10  J 0.08  UJ

2.5  3.2  0.09  J 0.04  J 0.04  J 0.04  J

6980  6670  J 798  753  J 701.5  J 650  J

36.4  33.2  J 7.3  4.4  J 4.1  J 3.8  J

15.9  17.6  2.6  J 1.6  J 1.5  J 1.4  J

42.5  47.8  3.6  1.9  UJ 2  UJ 2.1  UJ

19500  20700  4910  3440  3105  2770  

142  J 175  J 7.4  J 4.2  J 4.25  J 4.3  J

4370  3710  1390  804  752.5  701  

441  346  J 129  122  J 107.4  J 92.8  J

0.16  0.23  0.01  U 0.01  U 0.01  U 0.01  U

34.1  36.5  5.6  3.6  J 3.4  J 3.2  J

2290  J 1910  464  J 300  270  240  

2.4  3.1  0.16  UJ 0.19  J 0.1275  J 0.13  U

0.18  0.18  0.01  U 0.01  U 0.01  U 0.01  U

633  652  64.2  J 45  J 44.1  J 43.2  J

0.47  UJ 0.60  J 0.14  UJ 0.15  U 0.17  U 0.19  U

46.6  52  9.5  7.1  6.35  5.6  

301  J 350  28.6  J 13.9  13.6  13.3  

97.4 86.2 73.3 73.6 74.4 75.1

1.6  5.2  0.3  0.10  0.15  0.20  

23.8  17.6  75.4  86.7  86.5  86.3  

63.3  66.4  3.5  4.6  4.35  4.1  

0  U 3.5  0  U 0.10  0.15  0.20  

11.3  7.4  20.9  8.6  8.95  9.3  

-- 30.2  -- 95.4  95.6  95.8  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  98.3  100  100  100  100  

100  96.5  100  99.9  99.85  99.8  

98.4  91.3  99.7  99.9  99.8  99.7  

96.3  90.7  97.6  98.8  98.65  98.5  
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LOCATION

SAMPLE ID

SAMPLE DATE

SIEVE NO. 040 (%)

SIEVE NO. 060 (%)

SIEVE NO. 080 (%)

SIEVE NO. 100 (%)

SIEVE NO. 200 (%)

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SEDIMENT  Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-SD-08 NASB-BG-SD-08 NASB-BG-SD-09 NASB-BG-SD-09 NASB-BG-SD-09 NASB-BG-SD-09

NASB-BG-SD08-0006 NASB-BG-SD-08-0006 NASB-BG-SD09-0006 NASB-BG-SD-09-0006 NASB-BG-SD-09-0006-AVG NASB-BG-SD-09-0006-D

9/8/2009 4/7/2010 9/3/2009 4/8/2010 4/8/2010 4/8/2010

87.1  83.9  78.9  91.2  90.8  90.4  

77.9  77.6  40.3  60.3  58.95  57.6  

72.6  73.8  22.9  26.3  25.75  25.2  

69.9  72.6  14.4  18.9  18.35  17.8  

63.3  66.4  3.5  4.6  4.35  4.1  

170000  250000  J 11000  3700  J 3150  J 2600  J

11  J 24  J 77  J 19  J 17  J 15  J

12  J 28  520  J 150  145  140  

160  200  2  UJ 9  J 4.75  J 1  U

79  110  220  J 27  24.5  J 22  J

620  690  350  110  101  92  

1000  1200  290  120  J 110  J 100  J

1100  1900  280  180  J 165  J 150  J

1000  1100  170  91  J 84  J 77  J

900  790  220  80  J 73.5  J 67  J

980  1300  350  150  140  130  

290  120  62  24  J 22.5  J 21  J

1700  J 2300  1400  J 250  225  200  

35  77  590  J 130  125  120  

1000  1300  190  110  J 101.5  J 93  J

15  J 25  130  J 58  56  54  

520  960  2200  240  250  260  

1500  2900  1000  370  J 325  J 280  

34  J 53  J 3.2  J 2.2  J 2.2  J 2.2  J

17  27  J 1.8  J 0.13  U 0.5175  J 0.97  J

12  J 0.36  UJ 1.3  U 1.6  J 1.4  J 1.2  J

0.43  UJ 0.32  UJ 0.38  U 0.19  U 0.185  U 0.18  U

0.52  UJ 0.39  UJ 0.46  U 0.23  U 0.225  U 0.22  U

3.0  J 0.24  UJ 0.29  U 0.14  U 0.14  U 0.14  U

0.51  UJ 0.38  UJ 0.45  U 0.22  U 0.215  U 0.21  U

1.5  J 0.37  UJ 0.44  U 0.21  U 0.21  U 0.21  U

0.34  U 0.25  U 0.30  U 0.15  U 0.145  U 0.14  U

0.37  U 0.28  U 0.33  U 2  UJ 1.08  UJ 0.16  UJ

5.5  UJ 6.8  UJ 0.46  U 0.23  U 0.225  U 0.22  U

0.89  UJ 8.1  J 0.79  U 0.92  J 1.11  J 1.3  J

1.3  U 0.98  U 1.2  U 0.57  U 0.56  U 0.55  U

0.75  U 0.57  U 0.67  U 0.33  U 0.325  U 0.32  U

0.62  UJ 0.46  UJ 0.54  U 0.27  U 0.265  U 0.26  U

0.42  UJ 0.31  UJ 0.37  U 0.18  U 0.18  U 0.18  U

34  UJ 0.26  UJ 0.31  U 0.77  J 0.77  J 0.92  UJ

0.45  UJ 0.34  UJ 0.40  U 0.19  U 0.19  U 0.19  U

0.34  UJ 0.25  UJ 0.30  U 0.15  U 0.145  U 0.14  U

0.77  UJ 0.58  UJ 0.68  U 0.34  UJ 0.33  UJ 0.32  UJ

11  U 8.1  U 9.5  U 4.7  U 4.65  U 4.6  U
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LOCATION

SAMPLE ID

SAMPLE DATE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

PERCENT SOLIDS (%)

PERCENT COARSE SAND (%)

PERCENT FINE SAND (%)

PERCENT FINES (%)

PERCENT GRAVEL (%)

PERCENT MEDIUM SAND (%)

PERCENT SAND (%)

SIEVE 1" (%)

SIEVE 1-1/2" (%)

SIEVE 2" (%)

SIEVE 3" (%)

SIEVE 3/4" (%)

SIEVE 3/8" (%)

SIEVE NO. 004 (%)

SIEVE NO. 010 (%)

SIEVE NO. 020 (%)

NASB-BG-SD-10 NASB-BG-SD-10 NASB-BG-SD-11 NASB-BG-SD-11 NASB-BG-SD-12 NASB-BG-SD-12

NASB-BG-SD10-0006 NASB-BG-SD-10-0006 NASB-BG-SD11-0006 NASB-BG-SD-11-0006 NASB-BG-SD12-0006 NASB-BG-SD-12-0006

9/3/2009 4/8/2010 9/3/2009 4/8/2010 9/3/2009 4/8/2010

15  U 28  U 13  U 22  U 13  U 23  U

9.2  U 23  U 8.1  U 18  U 8.0  U 18  U

8.9  U 58  U 7.8  U 46  U 7.8  U 47  U

16  U 42  U 14  U 33  U 14  U 34  U

9.9  U 15  U 8.7  U 12  U 8.6  U 12  U

5.0  U 20  U 4.4  U 16  U 4.3  U 16  U

12  U 34  U 11  U 27  U 11  U 28  U

1.6  U 4.6  U 1.4  U 3.7  U 1.4  U 3.8  U

1900  UJ 4200  U 1700  UJ 3300  U 1700  UJ 3400  U

420  U 4000  U 360  U 3100  U 360  U 3200  U

4600  6400  3670  3060  3640  3170  

0.12  UJ 0.16  UJ 0.09  UJ 0.14  UJ 0.10  UJ 0.12  UJ

1.2  U 3  2.2  1.8  2.5  2  

12.2  15.1  18.3  16.4  21.7  18.9  

0.27  J 0.30  J 0.24  J 0.14  UJ 0.27  J 0.14  UJ

0.06  J 0.12  J 0.05  J 0.06  J 0.12  0.10  J

969  1500  J 681  622  J 806  795  J

8.7  13.4  J 6.6  5.2  J 6.6  5.9  J

1.3  J 1.5  J 2.2  J 2.1  J 2.6  J 2.3  J

2.7  J 3.9  3.8  3.2  4.1  3.2  

3610  3000  5000  3780  4660  4020  

1.7  J 2.7  J 5.7  J 6  J 8.1  J 7.2  J

1430  1290  1300  1060  1210  1060  

74.2  88.4  J 105  76.6  J 164  131  J

0.01  U 0.01  U 0.01  U 0.01  U 0.01  U 0.01  U

4.1  J 4.7  J 5.2  4.8  J 5.6  5  

343  J 328  481  J 369  446  J 365  

0.29  UJ 0.94  0.11  U 0.15  J 0.12  UJ 0.17  J

0.01  U 0.01  J 0.01  U 0.01  U 0.01  U 0.01  U

46.6  J 61.6  J 52.0  J 52.2  J 67.0  J 63.6  J

0.21  UJ 0.23  U 0.25  UJ 0.20  U 0.14  UJ 0.17  U

8.5  11.5  8.7  7.3  9.3  7.8  

11.0  J 10.1  23.0  J 22  27.2  J 23.6  

67.1 54 76.6 69.9 77.2 67.8

1.6  0.40  0.2  0.10  0.3  0.20  

65.8  71.9  87.2  89.3  85.4  94.3  

18.7  19.4  7.8  5  7.6  3.4  

0  U 0.70  0  U 0.10  0  U 0.10  

13.9  7.6  4.8  5.4  6.7  2  

-- 79.9  -- 94.9  -- 96.5  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  99.3  100  99.9  100  99.9  

98.4  98.8  99.8  99.7  99.7  99.7  

93  96.2  99.5  99.4  98.7  99.5  
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LOCATION

SAMPLE ID

SAMPLE DATE

SIEVE NO. 040 (%)

SIEVE NO. 060 (%)

SIEVE NO. 080 (%)

SIEVE NO. 100 (%)

SIEVE NO. 200 (%)

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SEDIMENT  Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-SD-10 NASB-BG-SD-10 NASB-BG-SD-11 NASB-BG-SD-11 NASB-BG-SD-12 NASB-BG-SD-12

NASB-BG-SD10-0006 NASB-BG-SD-10-0006 NASB-BG-SD11-0006 NASB-BG-SD-11-0006 NASB-BG-SD12-0006 NASB-BG-SD-12-0006

9/3/2009 4/8/2010 9/3/2009 4/8/2010 9/3/2009 4/8/2010

84.5  91.3  95  94.3  93  97.7  

67.8  81.3  60.7  67  58.4  74  

53  61.2  33.5  34.5  29.7  34.6  

42.6  53.9  22.3  25.9  19.1  24.7  

18.7  19.4  7.8  5  7.6  3.4  

13000  42000  J 3300  9400  J 3100  12000  J

3  UJ 4  U 3  UJ 5  J 3  UJ 5  J

2  UJ 3  U 4  J 16  J 3  J 12  J

2  UJ 2  U 22  J 11  J 18  J 12  J

2  UJ 2  U 25  J 29  17  J 22  J

4  U 3  U 210  150  140  160  J

5  U 6  UJ 180  170  J 150  200  J

4  J 4  UJ 210  250  J 170  300  J

4  U 4  UJ 120  130  J 100  170  J

5  U 6  UJ 140  110  J 120  130  J

4  J 3  U 200  220  170  250  J

3  U 3  UJ 44  35  J 38  43  J

9  J 3  U 580  J 280  420  J 310  

5  UJ 6  U 16  J 21  J 12  J 16  J

3  U 3  UJ 130  150  J 110  200  J

4  UJ 5  U 3  J 6  J 3  UJ 7  J

5  J 3  U 230  250  180  240  

6  U 4  J 330  510  250  490  

0.30  U 0.18  UJ 2.5  J 3  J 2.5  J 3.7  J

0.28  U 0.17  U 1.3  J 1.5  J 1.2  J 1.7  J

0.46  U 0.28  UJ 1.5  U 1.9  J 1.3  U 1.6  J

0.42  U 0.26  U 0.36  U 0.19  U 0.36  U 0.20  U

0.51  U 0.31  U 0.44  U 0.23  U 0.44  U 0.24  U

0.31  U 0.19  U 0.27  U 0.14  U 0.27  U 0.15  U

0.49  U 0.30  U 0.43  U 0.23  U 0.43  U 0.24  U

0.48  U 0.29  U 0.42  U 0.22  UJ 0.41  U 0.23  UJ

0.33  U 0.20  U 0.29  U 0.15  U 0.28  U 0.16  U

0.36  U 0.22  UJ 0.31  U 0.16  UJ 0.31  U 0.17  UJ

0.51  U 0.31  U 0.44  U 0.23  U 0.44  U 0.24  U

0.86  U 0.53  U 0.76  U 0.40  UJ 0.75  U 0.42  UJ

1.3  U 0.78  U 1.1  U 0.58  U 1.1  U 0.61  U

0.73  U 0.45  U 0.64  U 0.34  U 0.63  U 0.35  U

0.60  U 0.36  U 0.52  U 0.27  UJ 0.52  U 0.29  UJ

0.40  U 0.25  U 0.35  U 0.18  U 0.35  U 0.19  U

0.34  U 0.21  U 0.30  U 0.70  J 0.30  U 0.77  J

0.43  U 0.26  U 0.38  U 0.20  U 0.38  U 0.21  U

0.33  U 0.20  U 0.29  U 0.15  U 0.28  U 0.16  U

0.74  U 0.46  UJ 0.65  U 0.34  UJ 0.65  U 0.36  UJ

10  U 6.4  U 9.1  U 4.8  U 9.1  U 5  U
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LOCATION

SAMPLE ID

SAMPLE DATE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

PERCENT SOLIDS (%)

PERCENT COARSE SAND (%)

PERCENT FINE SAND (%)

PERCENT FINES (%)

PERCENT GRAVEL (%)

PERCENT MEDIUM SAND (%)

PERCENT SAND (%)

SIEVE 1" (%)

SIEVE 1-1/2" (%)

SIEVE 2" (%)

SIEVE 3" (%)

SIEVE 3/4" (%)

SIEVE 3/8" (%)

SIEVE NO. 004 (%)

SIEVE NO. 010 (%)

SIEVE NO. 020 (%)

NASB-BG-SD-13 NASB-BG-SD-13 NASB-BG-SD-14 NASB-BG-SD-14 NASB-BG-SD-15 NASB-BG-SD-15

NASB-BG-SD13-0006 NASB-BG-SD-13-0006 NASB-BG-SD14-0006 NASB-BG-SD-14-0006 NASB-BG-SD15-0006-AVG NASB-BG-SD15-0006-D

9/3/2009 4/8/2010 9/3/2009 4/8/2010 9/3/2009 9/3/2009

14  U 22  U 13  U 23  U 13  U 13  U

8.4  U 17  U 8.0  U 18  U 8.05  U 7.9  U

8.1  U 44  U 7.7  U 46  U 7.75  U 7.6  U

15  U 32  U 14  U 34  U 14  U 14  U

9.0  U 11  U 8.6  U 12  U 8.65  U 8.5  U

4.5  U 15  U 4.3  U 16  U 4.3  U 4.2  U

11  U 26  U 11  U 27  U 10.5  U 10  U

1.5  U 3.6  U 1.4  U 3.7  U 1.4  U 1.4  U

1800  UJ 3200  U 1700  UJ 3400  U 1650  UJ 1600  UJ

380  U 3000  U 360  U 3200  U 365  U 360  U

4990  3760  3450  3580  3285  2980  

0.10  UJ 0.14  UJ 0.10  UJ 2.2  J 0.11  UJ 0.12  UJ

1.2  U 1.1  2.8  2.3  1.325  1.3  U

15.6  12.2  19.3  20.9  12.85  11.0  

0.28  J 0.11  UJ 0.26  J 0.18  J 0.1675  J 0.17  UJ

0.04  J 0.03  J 0.09  J 0.11  0.0375  J 0.03  UJ

887  766  J 826  705  J 649  536  

8.4  6.4  J 6.4  46.7  J 6.2  5.5  

1.6  J 1.4  J 2.3  J 2.8  J 1.5  J 1.3  J

2.7  1.8  UJ 3.6  3.8  1.975  J 2.3  UJ

4280  3140  5310  4750  3655  3350  

3.5  J 2  J 6.6  J 201  J 4.2  J 3.0  J

1460  1120  1180  1190  1050  1000  

112  83  J 213  151  J 88  84.6  

0.01  U 0.01  U 0.01  U 0.01  U 0.01  U 0.01  U

4.7  3.7  J 5.2  5.3  3.65  J 3.3  J

386  J 296  435  J 412  287.5  J 264  J

0.19  UJ 0.20  J 0.12  U 0.19  J 0.205  UJ 0.18  UJ

0.01  U 0.01  U 0.01  UJ 0.01  U 0.01  U 0.01  U

75.1  J 63.1  J 56.6  J 61.5  J 57.7  J 51.6  J

0.29  UJ 0.17  U 0.14  UJ 0.17  J 0.115  UJ 0.11  U

9.4  7.6  8.6  8.7  7.45  6.4  

14.2  J 10.8  24.1  J 29.5  13  J 11.2  J

73.6 72.7 77.8 67.7 77.2 78.5

0.1  0.20  0.4  0.20  0.20  0.2  

79.5  76.1  81.7  87  91.75  88.9  

16.1  12.9  2.5  6.4  2.8  5.5  

0  U 0.00  0  U 0.00  0.00  U 0  U

4.3  10.7  15.4  6.4  5.25  5.4  

-- 87.1  -- 93.6  -- --

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

100  100  100  100  100  100  

99.9  99.8  99.6  99.8  99.8  99.8  

99.2  98.3  97.6  99.4  99.2  99.2  
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LOCATION

SAMPLE ID

SAMPLE DATE

SIEVE NO. 040 (%)

SIEVE NO. 060 (%)

SIEVE NO. 080 (%)

SIEVE NO. 100 (%)

SIEVE NO. 200 (%)

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN I

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

J = The chemical was detected but the concentration reported is an estimated value.

U = The chemical was not detected.

< = The chemical was not detected.

R = The chemical was rejected.

SEDIMENT  Footnotes:

-- = The chemical was not analyzed or no value was available.

Data Qualifiers:

Blank (i.e., no qualifier) = the chemical was detected.

> = The chemical was detected.

NASB-BG-SD-13 NASB-BG-SD-13 NASB-BG-SD-14 NASB-BG-SD-14 NASB-BG-SD-15 NASB-BG-SD-15

NASB-BG-SD13-0006 NASB-BG-SD-13-0006 NASB-BG-SD14-0006 NASB-BG-SD-14-0006 NASB-BG-SD15-0006-AVG NASB-BG-SD15-0006-D

9/3/2009 4/8/2010 9/3/2009 4/8/2010 9/3/2009 9/3/2009

95.6  89  84.2  93.3  94.55  94.4  

80.9  73  38.4  62.3  66.4  66.9  

62.7  52.1  15.8  32.2  38.6  40  

48.9  44.2  8.7  24.6  24.25  25.9  

16.1  12.9  2.5  6.4  2.8  5.5  

17000  11000  J 4400  7000  J 5200  J 3500  J

3  UJ 3  U 3  J 90  J 3  UJ 3  UJ

2  UJ 2  U 30  J 210  J 2  UJ 2  UJ

4  J 3  J 28  J 14  J 6.5  J 4  J

3  J 3  J 30  J 63  J 5.5  J 4  J

25  J 15  J 230  170  J 42  J 30  J

30  19  J 200  180  46.5  J 33  J

35  27  220  280  J 54.5  J 36  J

25  J 16  J 130  130  39  28  

26  J 11  J 150  92  40.5  J 28  J

34  24  J 230  240  J 53.5  J 38  J

11  J 4  J 47  37  17  J 14  J

74  J 38  580  J 390  121.5  J 83  J

4  UJ 4  U 35  J 160  J 4  UJ 4  UJ

25  J 20  J 140  170  40  J 28  J

4  UJ 4  U 75  J 300  J 3  UJ 3  UJ

26  J 29  260  400  45.5  J 31  J

48  60  420  530  74.5  J 53  J

1.1  J 0.71  J 2.8  J 3.7  J 1.5  J 1.3  J

0.87  J 0.39  J 1.3  J 1.6  J 1.15  J 0.90  J

0.89  U 0.21  UJ 1.4  U 1.4  J 1.25  U 1.1  U

0.38  U 0.19  U 0.36  U 0.20  UJ 0.365  U 0.36  U

0.46  U 0.23  U 0.44  U 0.24  U 0.44  U 0.43  U

0.28  U 0.14  U 0.27  U 0.15  U 0.275  U 0.27  U

0.45  U 0.23  U 0.42  U 0.24  UJ 0.43  U 0.42  U

0.43  U 0.22  UJ 0.41  U 0.23  UJ 0.415  U 0.41  U

0.30  U 0.15  U 0.28  U 0.16  U 0.285  U 0.28  U

0.32  U 0.16  UJ 0.31  U 0.17  UJ 0.31  U 0.30  U

0.46  U 0.23  U 1.3  J 0.24  U 0.44  U 0.43  U

0.79  U 0.40  UJ 0.74  U 0.42  UJ 0.75  U 0.74  U

1.2  U 0.58  U 1.1  U 0.61  U 1.1  U 1.1  U

0.66  U 0.34  U 0.63  U 0.35  U 0.635  U 0.62  U

0.54  U 0.28  UJ 0.51  U 0.29  UJ 0.52  U 0.51  U

0.37  U 0.18  U 0.35  U 0.19  UJ 0.35  U 0.34  U

0.31  U 0.16  U 0.30  U 0.91  J 0.295  U 0.29  U

0.39  U 0.20  U 0.37  U 0.21  U 0.375  U 0.37  U

0.30  U 0.15  U 0.28  U 0.16  UJ 0.285  U 0.28  U

0.68  U 0.34  UJ 0.64  U 0.36  UJ 0.65  U 0.64  U

9.5  U 4.8  U 9.0  U 5  U 9.05  U 8.9  U
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LOCATION

SAMPLE ID

SAMPLE DATE

HERBICIDES (UG/KG)

2,4,5-T

2,4,5-TP (SILVEX)

2,4-D

2,4-DB

DALAPON

DICAMBA

DICHLOROPROP

DINOSEB

MCPA

MCPP

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS

PERCENT SOLIDS (%)

PERCENT COARSE SAND (%)

PERCENT FINE SAND (%)

PERCENT FINES (%)

PERCENT GRAVEL (%)

PERCENT MEDIUM SAND (%)

PERCENT SAND (%)

SIEVE 1" (%)

SIEVE 1-1/2" (%)

SIEVE 2" (%)

SIEVE 3" (%)

SIEVE 3/4" (%)

SIEVE 3/8" (%)

SIEVE NO. 004 (%)

SIEVE NO. 010 (%)

SIEVE NO. 020 (%)

NASB-BG-SD-15 NASB-BG-SD-15 NASB-BG-SD-16 NASB-BG-SD-16

NASB-BG-SD15-0006 NASB-BG-SD-15-0006 NASB-BG-SD16-0006 NASB-BG-SD-16-0006

9/3/2009 4/8/2010 9/3/2009 4/8/2010

13  U 21  U 16  U 24  U

8.2  U 17  U 9.6  U 19  U

7.9  U 43  U 9.3  U 48  U

14  U 32  U 17  U 35  U

8.8  U 11  U 10  U 12  U

4.4  U 15  U 5.2  U 16  U

11  U 25  U 13  U 28  U

1.4  U 3.5  U 1.7  U 3.8  U

1700  UJ 3100  U 2000  UJ 3500  U

370  U 3000  U 430  U 3300  U

3590  4190  4530  3850  

0.10  UJ 0.10  UJ 0.15  UJ 0.12  UJ

2.0  1  3.2  3  

14.7  12.4  27.8  25.4  

0.25  J 0.21  J 0.34  J 0.18  J

0.06  J 0.01  J 0.15  J 0.17  

762  722  J 1250  990  J

6.9  9.2  J 8.0  7.7  J

1.7  J 1.4  J 3.0  J 3  J

2.8  1.9  UJ 5.6  4.6  

3960  2830  5250  4520  

5.4  J 1.9  J 14.9  J 11.3  J

1100  1120  1370  1260  

91.4  67.5  J 211  153  J

0.01  U 0.01  U 0.02  UJ 0.01  U

4.0  3.4  J 6.2  6.2  

311  J 300  488  J 420  

0.23  UJ 0.36  J 0.30  UJ 0.28  J

0.01  U 0.01  U 0.01  UJ 0.01  U

63.8  J 70.5  J 70.6  J 80.8  J

0.12  UJ 0.15  U 0.28  UJ 0.18  U

8.5  7.8  10.9  10  

14.8  J 8.3  28.8  J 34.8  

75.8 71.3 64.4 66.3

0.2  0.00  0.4  0.50  

94.6  84.4  70.1  87  

0.1  7.3  18  8.6  

0  U 0.00  0  U 0.40  

5.1  8.3  11.5  3.4  

-- 92.7  -- 91  

100  100  100  100  

100  100  100  100  

100  100  100  100  

100  100  100  100  

100  100  100  100  

100  100  100  100  

100  100  100  99.6  

99.8  100  99.6  99.1  

99.2  99.7  97.3  98.5  
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LOCATION

SAMPLE ID

SAMPLE DATE

SIEVE NO. 040 (%)

SIEVE NO. 060 (%)

SIEVE NO. 080 (%)

SIEVE NO. 100 (%)

SIEVE NO. 200 (%)

TOTAL ORGANIC CARBON (MG/KG)

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PYRENE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-BHC

ALPHA-CHLORDANE

BETA-BHC
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0.42  U 0.21  UJ 0.50  U 0.23  UJ

0.29  U 0.15  U 0.34  U 0.16  U

0.32  U 0.16  UJ 0.37  U 3.2  UJ

0.45  U 0.23  U 0.53  U 0.24  U

0.76  U 0.39  UJ 0.90  U 0.42  UJ

1.1  U 0.57  U 1.3  U 0.61  U

0.65  U 0.33  U 0.76  U 0.35  U

0.53  U 0.27  UJ 0.62  U 0.29  UJ
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RESPONSES TO MEDEP COMMENTS DATED MARCH 17, 2011 
DRAFT BACKGROUND STUDY 
NAVAL AIR STATION BRUNSWICK, BRUNSWICK, MAINE 
 
 

1. Comment:  The sediment data for Coffin Ice Pond and Mere Brook showed for the majority of 
constituents that the two populations are distinct. This is not surprising based on the difference in 
depositional environment in those settings, the pond is much more likely to act a sink (especially 
for any organics), and the data for the brook and pond needs to be considered separately. 
 
Response:  The sediment data for Coffins Ice Pond and Mere Brook will be considered two 
groups Mere Brook and Coffins Ice Pond, with the exception of where there are less than three 
detections in one subgroup (i.e., antimony in Coffins Ice Pond).  The UPLs were recalculated 
using ProUCL version 4.1 based on MEDEP Comment 4 and USEPA General Comment 3 and 
are presented in Attachment 1 of these response to comments.  The UPLs in Appendix A.4 will 
be changed to incorporate these updated UPLs.  

 
2. Comment:  The pond sediments indicate a significant anthropogenic impact despite the lack of 

obvious point source inputs.  Sediment values at the pond for Polycyclic Aromatic Hydrocarbons 
(PAHs) and pesticides generally exceeded the Threshold Effect Concentrations but were less 
likely to exceed Probable Effect Concentrations referenced by MEDEP Bureau of Land & Water 
Quality staff.  USEPA voiced objection to use of these data in the March 10, 2011 Technical 
Meeting, and MEDEP is open to discussing locating an alternate source of sediment/surface 
water data.  Collection of additional co-located surface water samples may also be warranted.  
Based on the long history of development in the area, however, these sediment concentrations 
may not be anomalous for small impoundments with adjacent roads and housing. 
 

Response:  The Navy agrees that concentrations reflect some anthropogenic impact (which is a 

component of background) and may be typical of small impoundments within developed areas.  

As such, the data should be useable to compare against Naval Air Station Brunswick 

impoundments in developed areas.   

3. Comment:  The soil portion of the dataset was submitted previously and MEDEP comments 
appear to have been addressed in this revision. 
 
Response:  No response is required. 

 
4. Comment:  USEPA indicated during discussion at the recent technical meeting that there may be 

issues with the version 4.00.05 of Pro UCL that was used to calculate the statistical parameters in 
the study.  If there are concerns with the program then any impacted values need to be 
recalculated and if needed tables and conclusions must be revised.  MEDEP will defer to USEPA 
and the Navy response when available. 
 
Response:  The UPLs have been recalculated using the current version of ProUCL 4.1.  The 
updated UPLs are presented in Attachment 1 of these response to comments.  UPL values that 
changed based on the re-calculation are presented in red text.   

 
5. Comment:  Section 2.2.1, Soil Boring Advancement: 

a.) Second sentence – Please briefly note why the borings were omitted. 
b.) Final sentence - The final sentence is a repeat and can be deleted. 
 

 Response: 
a) The following text will be added to Section 2.2.1, “Borings 33-38 is an (inadvertent) gap in the 

numbering sequence that resulted when additional borings were added to fulfill the number of 
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soil samples required by the Final SAP.  This gap does not affect the results and conclusions 
of the background investigation.” 

b) The final sentence, “PID screening results were non-detect except for the sample from SB02 
which was 0.8ppm.” will be removed. 

 
6. Comment:  Section 2.6, Sample Location Survey, and Table 2-1: 

a.) Please add the surveyed elevations to the table, to support comparison of the Fall/Spring 
groundwater elevations. 
b.) Also please add a note for the date or event associated with the groundwater depths (at time 
of installation, from the Fall sampling round). 
c.) The well inspection/water level gauging sheets for April 2010 are not in the appendix, please 
add them to the final version. 
 
Response: 
a) The surveyed elevations will be added to the table.  
b) A note will be added for the date of the sampling event associated with the groundwater 

depths. 
c) Well inspection was not completed in April 2010.  Water levels were recorded on the 

groundwater sample logs.   

7. Comment:  Section 3.2, Sensitivity: Most pesticides and some selenium non-detected results 
exceeded detections limits.”  The non-detects exceeded the Project Action Limit (PAL) rather than 
the detection limit, please revise. 
 
Response:  The text will be updated to read, “Most pesticides and some selenium non-detected 
results exceeded detection limits, project action limits (PALs).   

 
8 Comment:  Section 4.1, Chemicals Detected in Soil: For sodium in soils, please add a note in the 

text explaining why the Transition Unit has no values for Sodium, due to high non-detect limits or 
other quality control issues. 
 

 Response:  The following text will be added as the second sentence in Section 4.1.  “There are 
no values for sodium on Tables 4-1 because all Transition Unit sodium results were either 
reported or qualified as non-detected during data validation.  The majority of the sodium detection 

limits were elevated due to laboratory blank contamination; however, none of those elevated 
detection limits due to laboratory blank contamination exceeded corresponding sodium 
screening concentration listed in the Background SAP.” 

 
9. Comment:  Section 5.0, Groundwater Data and Appendix A.2:  The field data for the Fall 2009 

groundwater sampling shows that for 3 Lower Sand wells there was excessive turbidity at the 
time of sampling, despite purging for the 2 hours allotted in the Sampling and Analysis Plan 
(SAP).  MW-41, MW-42 and MW-315A all had turbidities that ranged from 310 to 317 NTU in the 
Fall round, while in the subsequent Spring round turbidities ranged between 0 and 20.5 NTU.  Not 
surprisingly the total inorganics values for multiple elements were flagged as possible outliers and 
MW-42 had the maximum detected values for 9 elements.  It is also notable that MW-41 was only 
developed for 1 hour (turbidity was still > 100 NTU) and that MW-42 went dry during 
development.  The much lower turbidities in the Spring round suggest the wells may not have 
been adequately developed initially, or that due to the fines in the formation there was a longer 
time required to flush the formation around the wells.  Please omit the data for aluminum, 
chromium, copper, vanadium and possibly for other metals for these locations in the Fall 2009 
round.  The turbidities are atypical (historic data for MW- 315A was <25 NTU) and the candidate 
outliers associated with these samples are driving the UPL calculations.  In addition, site data 
with turbidity in that range are often discounted or flagged, and these data should be treated 
similarly. 
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Response:  The metals data from the Fall 2009 round at MW-41, MW-42, and MW-315A will be 
omitted.  Statistical analyses will be rerun and UPLs recalculated.  The updated statistical 
analysis are presented in Attachment 2 of these response to comments and the UPLs presented 
in Attachment 1 of these response to comments reflect the updated statistical analysis.   

 
10. Comment:  Section 5.2.1, Statistical Differences, Page 5-2, Paragraph #2 and Appendix A.2: 

 The fifth sentence should refer to geologic or stratigraphic units, rather than geographic units. 
 The sixth sentence appears to be missing text, please revise for clarity. Is it listing compounds 

that did not have more than 2 detections in every sub-group? 
 In the four groundwater categories for chemicals detected in all sub-groups, based on Table 

A.2.5.1, total zinc has a separate value for the Transition sub-group rather than the Upper Sand 
sub-group as noted.  Total nickel and total barium were determined to be one group rather than 
two as listed. Please check and revise the bullets as needed. 

 
Response:   

 The fifth sentence on page 5-2 will be change to, “For most chemicals, statistical differences were 
not detected by season and the subgroups could be combined by geologic units.”   

 The sixth sentence is missing text and will be changed to, “Total and dissolved arsenic, beryllium, 
cadmium, copper, lead, and vanadium and dissolved aluminum, barium, cobalt, iron, nickel, and 
zinc were detected in less than two samples in at least one of the eight subgroups.” 

 The results of multiple comparisons testing which subgroups are statistically different are 
presented on Table A.2.4.3.  Based on the multiple comparisons, the concentrations of total zinc 
in the Upper Sand are a separate group, total nickel in the Transition Unit are a separate group, 
and the concentrations of total barium in the Lower Sand unit are a separate group.  The bullets 
in Section 5.2 will be updated to reflect these groupings.  UPLs were recalculated for all 
chemicals using ProUCL version 4.1 to ensure that any issues with the previous versions of 
ProUCL do not impact the UPLs.  The updated UPLs are presented in Attachment 1 of these 
response to comments.   

 
11.  Comment:  Section 5.2.1, Statistical Differences, Page 5-3, Paragraph #1 and Appendix A.2: The 

data for the 4 bedrock background wells east of the Base are all screened in the Cape Elizabeth 
Formation, which underlies most of the central and eastern portion of the base.  If comparison 
data are needed in the western portion of the base (underlain by the Cushing Formation) then 
these bedrock wells may not be appropriate as background.  If bedrock wells are being evaluated 
then stakeholders should consider whether the bedrock data only should be used for site to 
background comparisons.  For manganese, for example, the data were grouped with overburden 
data as directed by the statistical evaluation, but the concentration range for bedrock was much 
lower than for the Lower Sand.  

 
 Response:  If comparison data are needed in the western portion of the base (underlain by the 

Cushing Formation) background groundwater samples will be taken from the Cushing Formation.  
The groundwater samples from the Cushing Formation will then be evaluated and compared to 
the existing background data to determine how or if the groundwater concentrations from the 
Cushing Formation can be combined with any of the existing background groundwater data 
groups.   

 
12.   Comment:  Table 5-4 and Appendix A.2.4: The outlier plots and the tables and database do not 

have consistent values for barium in the Upper Sand groundwater (214/215 vs 220), please 
revise. 

 
Response:  Tables 5-4 and A.2.1.5 both list the maximum concentration for total barium in Upper 
Sand groundwater to be 215.  The summary statistics on the graphical displays presented in 
Appendix A.2.3 are rounded to two significant figures.  The following note will be added to the 
graphical displays, “Summary statistics presented using two significant figures.” 
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13. Comment:  Section 7.0, Surface Water: The dissolved oxygen readings that exceeded 10 mg/L 
are unusually high, if there was any evidence of algae growth or other factors that would 
contribute to the elevated readings, please note those factors in the text. 

 
Response:  Notable algae was not observed at specific surface water locations but algae/plants 
are abundant in both Coffins Ice Pond and Mere Brook which likely contribute to high dissolved 
oxygen readings.   

 
14. Comment:  Section 7.2.1, Statistical Differences: The small size of the pond and the short reach 

of brook sampled limit the geographic dispersal of the samples, so that will be less of a factor for 
sediment and surface water than for soils, where the locations were spread across multiple areas. 
(No response required.) 

 
Response:  No response required. 

 
15.   Section 7.2.2, Comparison of Site to Background Data and Table 7-3: 

a.)  Comment:  According to the text, Gamma-Chlordane and 2-(4-Chloro-2-methyl phenoxyl) 
propionic acid (MCPP) had less than 15 values due to low frequency of detections, however an 
Upper Prediction Limit (UPL) is still listed in the table for these compounds. Please provide a 
justification or remove them from the table. 

 
Response:  The minimum sample size of 15 for each data set specified in the SAP is based on 
the hypothesis tests (Wilcoxon Rank Sum test).  The text in Section 7.2.2 will be changed to, “The 
SAP stated that at least 15 samples were needed for each background data set to compute a 
hypothesis test comparing means/medians.”  UPLs were calculated using ProUCL version 4.1 
which can calculate UPLs for datasets with non-detected concentrations based on nonparametric 
statistics.   

 
b.)  Comment:  Chromium and lead were detected in all samples at Mere Brook, but the UPL is 
set to the maximum detection of 46.7 and 201 mg/kg, respectively, well over the respective 
averages of 9.8 and 18 mg/kg, and these values were both noted as candidate outliers. Please 
explain the basis for defaulting to the maximum value rather than a calculated value, or revise the 
data omitting outlier values. 

 
Response:  The 95 percent UPLs were calculated using EPA’s ProUCL software.  The UPLs of 
46.7 and 201 mg/kg for Chromium and lead respectively were the nonparametric UPLs 
recommended by ProUCL.  The ProUCL outputs will be added to the UPL sections of Appendices 
A.1, A.2, A.3, and A.4.   

 
16.   Comment:  Section 8.0, Recommendations and Conclusions: 

MEDEP concurs with the majority of the conclusions presented, and supports the use of this 
dataset to evaluate site conditions relative to conditions in the vicinity of the Base.  Although the 
use of combined values for both soil types and depths is reasonable for some applications, in 
most cases the cut and fill operations would still be within the same soil type (probably the Upper 
Sand), unless the sand unit was very thin, or there was a reason to use lower permeability soils 
over the sandy soils, as might happen at a landfill.  This situation might also have occurred in the 
boundary areas where the two soil units are present in close proximity at the surface, or near 
areas like the Old Fuel Farm where the sand unit was less than 10 feet thick over the Transition 
or clay. It is true the level of activity in the “industrial” portion of the base is higher than at the 
fringes where the background samples were collected, however it is notable that locations in 
Areas 1 and 7 and Bowdoin Pines are in close proximity to heavily trafficked roads, rail lines, and 
lay in the Base’s flight path since the 1957 construction. The fact that these locations had 
relatively low concentrations of PAHs (for example) indicates that the airborne impact of 
anthropogenic activites is low at even relatively small distances from the source.  The difficulty at 
the base will be in defining boundaries between sources that may be regulated such as the Test 
Cell, former Fire Training Area, former incinerators at Sites 2 and 9, and the operational activities 
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such as the power plant and paving that are present in the central portion of the base. The 
importation of fill is an unpredictable factor, although with the multitude of borrow sources in close 
proximity it is unclear whether there would be significant variation from the data from this study. 
Stakeholders will need to consider the planned use for the property before evaluating other areas 
offbase for an “urban” background value.  

 
Response:  The use of combined values for soil will be considered on a case by case basis and 
applied only when/where site conditions and/or site history indicate that it would be appropriate to 
do so.   

 
17. Comment:  Appendix A.1.3: The plots for soil Total Organic Carbon (TOC) are missing; please 

restore them in the final version. 
 

Response:  The soil plots for TOC will be added to the draft final version of the Background 
Report. 

 
18. Comment:  Appendix A.2.3: The labels on the Q-Q plots for the groundwater data are not colored 

to match the box plots, please revise in the final draft. 
 

Response:  The Q-Q plots in Appendix A.2.3 will be updated so that the groundwater data are 
colored to match the box plots. 

 
19. Comment:  Appendix A.2.5, final paragraph: The last sentence refers to surface water rather 

than groundwater, please revise the text. 
 

Response:  The text will be changed to reference groundwater.   
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Response to USEPA Comments Dated March 25, 2011 
DRAFT BACKGROUND STUDY 
NAVAL AIR STATION BRUNSWICK, BRUNSWICK, MAINE 
 

1. Comment:  EPA Region 1 guidance (Risk Update) states that background concentrations are not 
to be used to screen out COCs in site risk assessments. The COC screening should be effects-
based so total site risks are reported in the risk characterization.  That not to say an appropriate 
background dataset cannot be used to “refine” the list of COCs after total site risks are reported.  

 
Response:  Per the Site 17 Risk Assessment Conference Call, June 17, 2010 (EPA: Chau Vu, 
Maine CDC: Diane Silverman, Navy: Dave Barclift, Tetra Tech: Matt Kraus): Consistent with the 
methodology used at other Federal Facility Sites in EPA Region I, all COPCs, including site-
related and background, will be carried through the human health risk assessment process and 
documented in the RAGS Part D tables.  RAGS Part D Table 10 will include a footnote identifying 
those chemicals which are considered background or not site-related.  The footnote will reference 
the specific sections of the RI that discuss the background analysis and site-related and total risk 
characterizations.  Total risk and site-related risk will be discussed in the Risk Characterization 
section of human health risk assessment text in the Final RI. Only site-related risks and COCs will 
be discussed in the Conclusion section of the Final RI. 

 
2. Comment:  Because the concentrations of metals in ground water are particularly sensitive to pH 

and oxidation-reduction potential (ORP), it is extremely important to ensure that the samples in 
the background data sets cover the full ranges of these parameters.  As an independent 
verification that Navy has accomplished this, the water quality parameters that accompanied the 
ground water sampling were examined for the general distribution of values and possible extreme 
outliers.  Attached Figure 1, a histogram of pH values, suggests that the pH data for the Upper 
Sand (US), Lower Sand (LS), and Transition Unit (TR) ground water follow approximately normal 
distributions.  The mean of the US values is the lowest of the three groups, as would be expected 
for ground water “seeing” infiltration of low-pH meteoric water due to relatively fast travel times 
through a sandy matrix.  The LS data have the highest pH, reflecting a longer travel time, and the 
TR pHs are intermediate.  There is some overlap of all three groups. (Bedrock wells are not 
shown.)  The distribution of ORPs (attached Fig. 2) is similar: the highest values are found in the 
US wells, where the most highly oxygenated water is expected.  The lowest ORPs are in LS 
ground water, due to greater time for reactions resulting in oxygen depletion; and the TR ground 
water is intermediate.  Again, there is overlap among the three groups.  GF is satisfied that there 
has been no bias toward a particular set of conditions among the background ground water wells.  

 
Response:  No response required.   

 
3. Comment:  The report and appendices raise concerns (see specific comments below). For 

example, “outliers were investigated and were retained in the analysis” without any further 
discussion (e.g., page 6-1, §6.2.1), the 15 sample minimum requirement in the SAP not achieved 
with some of the data sets used, and discussion of the hypothesis test results is unclear and p-
values not reported in the Report narrative or Appendix.  Overall, it is unclear if the draft 
background study can support all the statistics presented in the report.  

 
It is unclear if EPA guidance is followed or if ½ DL is always assigned to NDs. The ProUCL 
v.4.00.05 software that is used generates datasets with “missing values” represented as “blanks” 
when ProUCL calculates UCLs.  And unless the user knows to delete the blanks before running 
calculations, they will generate spurious results. The problem is corrected in the newly released 
version 4.1.00 ProUCL software online at http://www.epa.gov/osp/hstl/tsc/software.htm.  
 
Response:  Additional text will be added to the outlier discussion in Section 6.2.1 and Section 
7.2.1.  The 15 sample minimum requirement of the SAP was set to meet the data quality 
objectives for a hypothesis test comparing site to background concentrations and the alternative 
would be to compare individual concentrations to a background threshold value.  No minimum 
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sample size was set in the SAP for calculating a background threshold value.  95-percent UPLs 
were calculated using USEPA’s ProUCL software.  The full detection limit was assigned to non-
detected concentrations and the appropriate indicator variable of “0” was used to identify non-
detected concentrations.  The text in Section 4.1, 5.1, 6.1, and 7.1 will be updated to clearly 
indicate that the detection limit was entered into the ProUCL software.  ProUCL version 4.00.05 
was the most current version of ProUCL when the background report was submitted.  To make 
sure that the error with the ProUCL version 4.00.05 software does not impact the background 
threshold values, the UPLs were recalculated using version 4.1.00 and the updated UPL Tables 
are presented in Attachment 1 of these response to comments.  UPLs that changed based on 
change in ProUCL version and other response to comments are presented in red.  Test statistics 
and critical values corresponding to the appropriate significance level or p-values are presented 
for all tests in Appendix A please see the Navy’s response to USEPA comment 24. 

 
4. Comment:  Coffins Ice Pond sediment and surface water concentrations are excessively high 

and suggest an unacceptable ecological risk to aquatic life populations.  In fact, average 
concentrations for some contaminants detected in Coffins Ice Pond exceed average 
concentrations for the same contaminants detected in Picnic Pond by 1½ to 2 times.  EPA 
believes Coffins Ice Pond should not be used to represent background as it is overly 
contaminated by unidentified point or non-point sources. These unknown sources are not 
associated with NAS Brunswick which is downstream of Coffins Ice Pond. If the Navy chooses, it 
could locate another background pond in the area to collect surface water and sediment samples 
to replace data lost from removing Coffins Ice Pond from the background data set. EPA is willing 
to work with the Navy to locate another pond for background sampling.  

 
Response:  The Navy agrees that the concentrations reflect some anthropogenic impact (which 
is a component of background) and may be typical of small impoundments within developed 
areas.  As such, the data should be useable to compare against NASB impoundments in 
developed areas.   

 
5. Comment:  Because the concentrations of metals in ground water are particularly sensitive to pH 

and oxidation-reduction potential (ORP), it is extremely important to ensure that the ground water 
samples in the background data sets cover the full ranges of these parameters. As an 
independent verification that Navy has accomplished this, the water quality parameters that 
accompanied the ground water sampling were examined by EPA. Figure 1, a histogram of pH 
values, suggests that the pH data for the Upper Sand (US), Lower Sand (LS), and Transition Unit 
(TR) ground water follow approximately normal distributions. The mean of the US values is the 
lowest of the three groups, as would be expected for ground water “seeing” infiltration of low-pH 
meteoric water due to relatively fast travel times through a sandy matrix. The LS data have the 
highest pH, reflecting a longer travel time, and the TR pHs are intermediate. There is some 
overlap of all three groups. (Bedrock wells are not shown.) The distribution of ORPs (Fig. 2) is 
similar: the highest values are found in the US wells, where the most highly oxygenated water is 
expected. The lowest ORPs are in LS ground water, due to greater time for reactions resulting in 
oxygen depletion; and the TR ground water is intermediate.  Again, there is overlap among the 
three groups.  EPA is satisfied that there has been no bias toward a particular set of conditions 
among the background ground water wells.  
 
Response: No response required. 

 
6. Comment:  Background soils also appear to cover the range of un-impacted conditions present 

across NASB.  Attached Figure 3 shows an example of the distribution of chromium and iron in 
the background soil data sets.  It can be seen that the data from both the US and TR units and 
surface and subsurface samples follow a linear trend, due to sorption and/or co-precipitation of Cr 
with naturally occurring hydrous ferric oxide (HFO).  Many other trace elements in the NASB soil 
background database (e.g., V, As, Al, Ni) exhibit the same linear trend.  Data that deviates 
significantly from this trend, especially those lying above it, signal possible contamination 
because those data have a higher trace metal/reference element ratio than the rest of the 
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background population.  EPA is satisfied that the background soil data do not contain suspect 
samples.  

 
Response:  No response required.   

 
7. Comment:  Page 1-1, §1.1 Objectives and Scope:  Background should not be used upfront in the 

risk assessment to screen out COCs. The COC screening can be effects-based only so total site 
risks are reported in the risk characterization.  Within that section however, after reporting total 
site risk, an appropriate background dataset can be used in a COC refinement step to “refine” the 
list of COCs prior to the conclusions section.  

 
Response:  Please see the Navy’s response to USEPA’s Comment 1.   

 
8. Comment:  Page 2-2, Section 2.2.1, Soil Boring Advancement:  This section describes the 

collection of soil samples and states that one surface soil (0-1 ft bgs) and one subsurface soil (1-
10 ft bgs) sample was taken at each location. Were the subsurface samples discrete or 
composite? If the 1-10 ft depth was homogenized, please state this clearly in the text.  

 
Response:  The sample from 1-10ft was homogenized.  The text will be updated to, “One surface 
soil [(0-1 ft below ground surface (bgs)] and one homogenized subsurface soil (1-10 ft bgs) 
sample was collected at each of the 32 soil sample locations.” 

 
9. Comment:  Page 2-3, §2.2.2 Soil Sampling Procedures: The Report states that “Soil samples 

were homogenized in an aluminum pan and placed into appropriate laboratory-supplied 
containers for Laboratory analysis.”  Why was an aluminum pan used instead of stainless-steel 
that was specified in the approved background study work plan?  The soil aluminum analysis 
most certainly was affected by its use.  If this deviation to the work plan also applied to other 
media samples as well, then those aluminum data results too should not be used.  

 
Response:  Aluminum pans were used to collect soil and sediment samples.  Rinsate blanks 
were collected off of the pans and aluminum results were non-detect.  Therefore the aluminum 
data results are not affected.  To clarify that the aluminum results were not affected the following 
text will be added as the fourth sentence of the first paragraph in Section 2.2.2, “Rinsate blanks 
were collected off of the aluminum pans and aluminum results were non-detect.”  The text 
in 2.5 Sediment Characterization will be updated as follows, “Samples were homogenized in an 
aluminum pan, decanted if necessary, and transferred into appropriate bottle ware.  Rinsate 
blanks were collected off of the aluminum pans and aluminum results were non-detect.”   
 

10. Comment:  Page 2-7, Section 2.3.4, Ground Water Sampling: The last paragraph in this section 
indicates that ground water samples were analyzed for total and dissolved TAL metals.  Please 
verify if these samples, as well as the surface water samples, were filtered in the field 
(presumably with a 0.45-micron filter?).  

 
Response:   Groundwater and surface water samples were filtered in the field using a 0.45-
micron filter.  The following text will be added as the last sentence of Section 2.3.4 Groundwater 
Sampling, “Groundwater samples were filtered in the field using a 0.45-micron filter.  The 
following text will be added as the next to last sentence of Section 2.4 Surface Water 
Characterization, “Surface water samples were filtered in the field using a 0.45-micron filter.   

 
11. Comment:  Page 2-9, Section 2.4, Surface Water Characterization: The first sentence of the last 

paragraph in this section states that ORP of surface water was measured.  These data are not 
included in Table 2-3 nor do they appear to be recorded on the surface water sample log sheets 
in Appendix C.  Please review and edit as necessary.  

 
Response:  ORP was not measured for surface water.  The text in Section 2.4 will be updated as 
follows, “After collection of surface water samples, the pH, temperature, specific conductivity, DO, 
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salinity, ORP, and turbidity of surface water was measure in-situ and recorded on sample log 
sheets (Appendix C).   

 
12. Comment:  Page 2-9, §2.5 Sediment Characterization: Missing from the data in the section and 

appendices are percent solids data for each sediment sample.  That data is needed for data 
validation.  EPA guidance requires a minimum of 30% solids in sediment otherwise all detects are 
flagged “J” (estimated) or all data re “R” (rejected) when <10% solids.  If % solids analyses were 
not performed, then estimate using % moisture data generated by the lab in calculations of mass 
concentration.  

 
When sediment is <30% solids, sample quantitation limits are unacceptably large and the method 
detection limit is not met.  It is suspected that many of the sediment samples had low % solids (or 
other analytical problem) because Appendix B states many are measured “near the detection 
limit” at tens of a ppm.  

 
Response:  Percent solids for each sample will be calculated based on the percent moisture.  
The percent solids data for each sample will be added to the sediment table in Appendix D.  

 
13. Comment:  Figure 2-1: On this map of sample locations, SB05 is shown in Area 1 and in Area 3. 

Please check and revise as appropriate.  
 

Response:  SB05 is in Area 1 while EC01/MW05 is located in Area 3.  Figure 2-1 will be updated 
to remove the SB05 soil location from Area 3.   
 

14. Comment:  Page 3-3, §3.6 Representativeness: The section only discusses soil as useable data 
“representative of targeted soil populations.” Ground water, surface water and sediment data are 
not mentioned. Is this a typo, or is the study not representative of background for these other 
media? Otherwise, include an assessment by DQR of the representativeness of ground water, 
surface water or sediment as well.  
 
Response:  The text in Section 3.6 will be revised to read as follows, “The DQRs (Appendix B.1 
for Soil and Appendix B.2 for groundwater, surface water, and sediment) found the data 
collected for the Background Study to be representative of targeted soil populations.”   

 
Text in the Representativeness portion of Appendix B.2 will be updated as follows, “The DQR 
found the data collected for the Background Study to be representative of targeted soil, 
groundwater, surface water, and sediment populations.” 
 

15. Comment:  Table 4-1: Why is selenium not listed among the inorganics in this table summarizing 
data from the Upper Sand surface soil? It appears from Table 4-5 that selenium was ND (for all 
samples?). Please clarify.  

 
Response:  Table 4-1 lists only chemicals that were detected in at least one sample.  Selenium 
was not detected in any of the Upper Sand surface samples.  A note will be added to all the 
Summary Tables stating that, “Only chemicals that were detected in at least one sample are 
listed.” 

 
16. Comment:  Table 4-2: In this table of surface soil data from the Transition Unit, more than half 

the data for antimony, selenium, and silver are ND.  This is also true for silver and sodium in the 
Transition Unit subsurface soil (Table 4-4).  Please explain (e.g., in Sec. 4.2.2) how the data for 
these low-frequency-of-detection (low-FOD) elements can be used to generate a meaningful UPL 
for future site-to-background comparisons.  

 
Response:  The following text will be added to Section 4.2 to indicate that UPLs with non-
detected concentrations, “UPLs were calculated using USEPA’s ProUCL 4.1.00 software which 
can calculate UPLs for chemicals with non-detected concentrations.”   
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17. Comment:  Table 4-5: In the columns labeled Upper Sand Surface Soil and Subsurface Soil, the 

UPL types given for chromium are “chromium.”  Please replace this with the appropriate UPL 
type, e.g. normal, lognormal, nonparametric, etc.  
 
Response:  UPLs were recalculated using ProUCL version 4.1 in response to USEPAs 
Comment 3.  An updated Table 4-5 is presented as Attachment 1 of these response to 
comments.  The UPL type for chromium was changed to nonparametric. 

 
18. Comment:  Page 6-1, §6.1 Chemicals Detected in Surface Water:  EPA guidance and the 

ProUCL software does not recommend the assignment of ½ DL to all non-detects.  There is a 
protocol for doing so.  ProUCL v.4.00.05 is known to generate datasets with “missing values” that 
are represented as “blanks” when calculating UCLs and unless the user knows to delete such 
blanks before running the software, the blanks will generate spurious results.  This problem is 
corrected in new v.4.1.00 ProUCL software online at http://www.epa.gov/osp/hstl/tsc/software.htm  

 
Response:  One half the method detection limit was only used for non-detects in the graphical 
displays and soil correlation coefficient analysis.  The full detection limit was entered into ProUCL 
and the appropriate indicator variable, “0”, was used for all non-detect samples.  All UPLs were 
re-calculated using the new version 4.1.00 to ensure that UPLs were not affected by potential 
spurious results generated by the software.  Updated UPLs for all media are presented in 
Attachment 1 of these response to comments.  UPLs that were changed are presented in red 
text.  The text in Sections 4.1, 5.1, 6.1, and 7.1  will be updated to read as follows, “One-half the 
method detection limit was used for the graphical displays while the full method detection limit 
was used in ProUCL and denoted as a non-detect for the hypothesis tests and UPLs.”   

 
19. Comment:  Page 6-1, §6.2.1 Statistical Differences: This section should provide further 

discussion as to why “candidate outliers…retained in the analysis”.  This discussion should also 
include how retaining the outliers will skew the results.  

 
Response:  The outlier discussion in Section 6.2.1 will be updated as follows to provide further 
discussion as to why candidate outliers were retained in the analysis and discussion as to how 
retaining the outliers could skew the results.   
 
Candidate outliers were located on a site map to check for any pattern of localized anthropogenic 
contamination not representative of the background area as a whole.  Outliers were identified at 
both Coffins Ice Pond and Mere Brook.  For Coffins Ice Pond, candidate outliers were 
identified at SW01, SW03, SW04, SW05, and SW08.  For Mere Brook, candidate outliers were 
identified at SW09, SW10, SW14, and SW16.  Candidate outliers at both Coffins Ice Pond 
and Mere Brook were not isolated to one location.  For both areas at least 50 percent of the 
samples were identified as containing at least one outlier.  Because candidate outliers 
were identified at more than 50 percent of the samples it does not appear that there is an 
isolated spot at either Mere Brook or Coffins Ice Pond that is not reflective of background.   
 

 
20. Comment:  Page 6-3, §6.3 Surface Water Background Values and Table 6-3: Dissolved calcium 

concentrations exceed total calcium concentrations in Table 6-3.  
 

Response:  The total metals concentration for Coffins Ice Pond was incorrectly listed as 
1,190μg/L instead of 11,900μg/L.  The value of 11,900μg/L will be used for the 95-percent UPL 
for Coffins Ice Pond.  For Mere Brook, the average and median concentrations for dissolved 
calcium are greater than the average and median concentration for total calcium.  Therefore, it 
would be expected that the UPL for dissolved calcium would be greater than the UPL for total 
calcium.  However, the UPL for the total calcium concentrations will also be used as the UPL for 
dissolved calcium concentrations.  A footnote will be added to Table 6-3 stating, “Dissolved 
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Calcium UPL calculated by ProUCL was greater than the Total Calcium UPL, the Total 
Calcium UPL will be used for both Total and Dissolved Calcium.” 

 
21. Comment:  Page 7-1, §7.0 Evaluation of Sediment Background Concentrations: EPA guidance 

and the ProUCL software does not recommend the assignment of ½ DL to all non-detects. (See 
the specific comments on Page 6-1, §6.1 Chemicals Detected in Surface Water.)  
 
Response:  One-half the detection limit was only used in the graphical displays for sediment.  
The text in Section 7.1 will be updated as follows, “One-half the method detection limit was used 
for the graphical displays while the full method detection limit was used in ProUCL and denoted 
as a non-detect for the hypothesis tests and UPLs.”   

 
22. Comment:  Page 7-1, §7.2.1 Statistical Differences: Why were “candidate outliers” identified at 

all stations except three and “retained in the analysis” without further discussion or explanation in 
the report? It is not acceptable to retain outliers without evaluating how it or they will skew the 
statistics.  

 
Response:  Candidate outliers were located on a site map to check for any pattern of localized 
anthropogenic contamination not representative of the background area as a whole.  Outliers 
were identified at both Coffins Ice Pond and Mere Brook.  For Coffins Ice Pond, candidate 
outliers were identified at all sampling locations.  For Mere Brook, candidate outliers were 
identified at all locations except SD11, SD12, and SD13.  Candidate outliers at both Coffins 
Ice Pond and Mere Brook were not isolated to one location.  For both areas at least 50 
percent of the samples were identified as containing at least one outlier.  Because 
candidate outliers were identified at more than 50 percent of the samples it does not 
appear that there is an isolated spot at either Mere Brook or Coffins Ice Pond that is not 
reflective of background.   
 

 
23. Comment:  Page 7-3, §6.3 Sediment Background Values and Table 7-3: Comparatively 

speaking, Coffins Ice Pond UPLs are not representative of surface water or sediment 
background.  Coffins Ice Pond sediment metals and PAHs are significantly higher than in Mere 
Brook. In fact, Coffins Ice Pond sediment poses unacceptable ecological risk to aquatic life.  This 
statement is based on the magnitude of their exceedance of consensus-based probable effect 
concentrations (PECs) by MacDonald et al. (2001) which represent probable effects and are not 
even protective levels.  Coffins Ice Pond sediment exceeds PECs by a factor of two to greater-
than-five for sediment PAHs, and up to a factor of two for sediment metals.  Average sediment 
concentrations in Coffins Ice Pond pose unacceptable risk because they too exceed PECs by a 
factor of two or more.  Coffins Ice Pond does not represent background and should be dropped 
from the study.  

 
Response:  Background is not defined by risk level.  Anthropogenic (non site-related) impacts 
are present in many developed areas.  The Navy feels that the Coffins Ice Pond data is a useful 
point of comparison to surface water bodies in developed areas.   

 
24. Comment:  Appendix A.4.4 and A.4.5: P-values are missing from Tables A.4.4.1 and A.4.4.2 in 

Appendix A.  The last sentence in the appendix more often identifies Coffins Ice Pond sediment 
datasets as not meeting the 15 sample minimum required in the Sampling and Analysis Plan.  

 
Response:  Table 4.4.1 lists the frequency of detection and the distribution conclusion for 
chemicals detected in sediment at Mere Brook and Coffins Ice Pond and which hypothesis test 
should be conducted to compare the sediment concentrations at Mere Brook and Coffins Ice 
Pond.  The W-statistic and corresponding critical value based on a 5 percent significance level 
are listed on Tables A.4.2.1 through A.4.2.4.  As stated in Appendix A.4.2, if the W statistic is less 
than the critical value the data do not follow the assumed distribution.  Listing the p-values on 
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Tables A.4.4.1 is not necessary because the same information statistically significant at the 5-
percent level can be obtained from the statistics listed on Table A.4.2.1 through A.4.2.4.   
 
Table A.4.4.2 presents the p-values for the Kruskall Wallis test in the third column of the table.  P-
values are listed out to four decimal places.   

 
25. Comment:  Appendix A.6, Geochemical Analysis: Please indicate on these plots which data are 

ND, and please clarify if NDs, at half the MDL, were used in the correlation matrices and in the 
calculations of the linear regressions and the prediction limits.  It is not clear that this is an 
appropriate surrogate for the NDs in this application, as the use of “half the detection limit” for 
non-detects originated in risk calculations.  If reportable soil data show a correlation between 
trace element and reference element concentrations, that association is likely to be present even 
when the trace element occurs at low concentrations (below the detection limit).  Two 
modifications to the interpretation for these data might be considered:  

 
a. Plot only detected data for the geochemical correlations and compute the linear regressions 
and prediction intervals from those data.  This may reduce the sum of the squared residuals and 
thus reduce the width of the prediction interval, yielding a smaller Upper Prediction Limit. This 
approach should only be considered with data sets reporting a reasonably small number of NDs 
and a strong correlation (R2 > 0.70) among the detected data.  

 
b. Plot only detected data for the geochemical correlations; for element pairs with strong 
correlations, use the linear regression equation and the reported values for the reference 
elements to compute values for the trace element NDs. Use the full trace-element data set 
(reported values plus computed NDs) to calculate BTVs.  

 
Response:  Correlations were computed using one-half the method detection limit for non-
detected concentrations.  However, Upper Prediction Limits were presented for chemicals in the 
Upper Sand and Transition Units that were all detected and had a correlation coefficient at least 
0.70.  The second sentence of A.1.6.1 will be updated to read as follows, “Prediction limits were 
calculated for trace metals that were detected in every sample and that were highly correlated 
with aluminum and iron because aluminum and iron commonly appear in high concentrations in 
soil and are chemically associated with trace metals through chemical sequestration and other 
mechanism.”   

 
26.  Comment:  Appendix D, 02 – Ground Water: This file does not appear to have data from the 

bedrock wells or the existing Lower Sand monitoring wells near Area 3.  Please review and add 
these data.  
 

Response:  The Lower Sand monitoring wells near Area 3 and the bedrock well data will be 
included in the Ground Water data base file for the draft final version of the Background Study.   

 



ATTACHMENT 1
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