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EXECUTIVE SUMMARY

Dell Engineering, Inc. and Superior Environmental Corporation have completed a Phase I
Assessment of fill materials along the southern shoreline of Muskegon Lake. The primary
objectives of this Phase I study were to define the landward extent of fill, to determine the types
of fill present, and to obtain preliminary chemical characterization data (metals and PAHs only).
This assessment has indicated the presence of fill material along the entire study area. Fill
materials generally consist of industrial fill (containing dark-colored foundry sands, slag, core
sands, coal, cinders, etc.) or construction fill (containing glass, concrete, wood, metal, etc.).
Apparently native soils were generally indicated by orangish-brown sand below either industrial
fill, wood debris associated with former lumbering activities, or a peat layer potentially indicative
of former wetlands/surface waters. The landward extent of fill materials is illustrated in Figures
1 and 2, and is noted to generally parallel the approximate 1837 shoreline. The fill boundary
extends inland most significantly at areas of former surface water bodies (e.g., reported low-lying
pond/wetland areas near the Kirksey-Anaconda site and the Dell/SEC dividing line), near Ryerson

Creek, and near the south branch of the Muskegon River, |

Sampling of the fill material indicates lead IS the predominant metal with concentrations exceeding
Part 201 residential aquifer protection criteria (in nearly all samples of fill material), and to a
lesser extent, cadmium and chromium. Arsenic is the predominant metal in fill samples with
concentrations exceeding Part 201 residential direct contact criteria, and to a lesser extent lead.
Part 201 industrial direct contact criteria are only exceeded at one (1) sample (for lead only).
Samples of apparently native soil within the Dell study area do not indicate an elevated
background condition for Michigan 10 metals. Sampling for PAHs indicates detectable
concentrations of these parameters in several fill samples; however, Part 201 residential aquifer

protection and/or direct contact criteria are exceeded at only four (4) of nineteen (19) samples.

We recommend a Phase I investigation be performed in order to further characterize the fill
material, background conditions (in the Superior study area), and potential impacts to groundwater
and Muskegon Lake sediments. The scope of the proposed Phase Il investigation is documented

in the Phase Il Work Plan Jor Area-Wide Assessment of Fill Characteristics.
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1.0 INTRODUCTION

A Phase I investigation of historic fill material along the shoreline of Muskegon Lake was
performed by Dell Engineering, Inc. (Dell) and Superior Environmental Corporation (Superior)
in accordance with an October 1996 Work Plan for an Area-Wide Assessment of Fill
Characteristics (Phase 1 Work Plan). This work was performed for the City of Muskegon through
a Grant from the Michigan Department of Environmental Quality’s Site Assessment Fund (SAF)
program dated July 14, 1995 (Pro}ect 94-31, Muskegon Shoreline Development).

Environmental and historical information reviewed for the Phase I Work Plan suggested filling
activities were undertaken along the entire lakeshore within the approximate 3-mile Area-Wide
study zone. Fill materials along the shoreline have reportedly consisted of sawdust and wood
scrap, spent foundry sands, coal cinders, slag materials, coal tars, fly ash, and rubble. While
limited environmental information was available for scattered individual sites within the Area-
Wide zone, the Phase I investigation was performed to obtain a more generalized distribution of
the fill and its characteristics through performance of soil borings and laboratory analysis of
soil/fill samples. The Phase I investigation was divided into two (2) equal sections such that both

Dell and Superior each covered approximately half of the Area-Wide zone.

Soil borings were limited to properties for which access was available and included City street
right-of-ways, the CSX railroad right-of-way, and individual sites included as part of the City’s
SAF grant,
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2.0 OBJECTIVES

The objectives of the Phase I Area-Wide evaluation were as follows:

. Determine, to the extent feasible, the horizontal (landward) and vertical limits of

historic fill within the Area-Wide study boundaries;

. Determine the general nature of the historical fill (e.g., types of fill, etc.);
. Determine the contaminant characteristics of the predominant types of fill material;
» Assess the risks to human health and the environment the fill material poses (based

on Phase I investigation laboratory results); and
. Make recommendations for a Phase II Area-Wide study which would further
evaluate areas requiring additional characterization/investigation in order to

adequately characterize risks to human health and the environment.
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3.0 METHODOLOGY
3.1 SOIL BORINGS

Soil borings were performed at an approximate station interval of 200 feet along the Area-Wide
study zone. At each boring station, multiple soil borings were performed as necessary to define
the approximate landward extent of fill (as limited by accessible properties). Utility clearance was
obtained at proposed boring locations prior to performing the borings. Soil borings were
conducted with stainless steel hand augers and advanced to the water table or to the depth where

native soils were encountered, based upon a visual inspection of the samples.

Dell soil borings were identified by the station number (starting at the western end of the Dell
study area at the Grand Trunk Terminal Dock site) and the distance north or south of the original
boring such that “S-3, 200" S” indicates the sample was collected approximately 200 feet south of
the original boring at station S-3. Superior borings were identified by the station number (starting
at the western end of the Superior study area at Sixth Street) and the offset number such that “ST2-

B2" indicates the sample was collected at the next boring north or south of station ST2-B1.
3.2  SOIL SAMPLING

Soil samples were collected continuously from each soil boring for physical inspection and
geologic logging. Soil characteristics are recorded on boring logs included in Appendix A.
Samples with apparent volatile organic compound (VOC) impact were screened in the field with
a photoionization detector (PID), as discussed in Section 3.2.1. The rationale for samples selected
for laboratory analysis is discussed in Section 3.2.2. Sample collection and laboratory analytical

procedures are discussed in Section 3.2.3
3.2.1 PID Screening

Samples with apparent VOC impact were screened with a Photovac, MicroTip model HL-2000
PID equipped with a 10.6 eV probe. The PID was calibrated to a benzene equivalent gas and

3
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zeroed to background conditions prior to operation. Screening was performed by placing the
sample in a glass jar, shaking the jar to volatilize potential VOCs, and placing the probe in the jar
for a direct reading of headspace gas. PID screening results are recorded on boring logs included

in Appendix A and discussed further in Section 4.1,
3.2.2 Sample Selection Rationale

At each boring station, generally one (1) soil sample representative of fill materials was collected
for laboratory analysis. However, if no obvious fill material was encountered or if fill similar to
prior borings was encountered, no soil samples were collected for laboratory analysis at that
station. The sample depth did not necessarily correspond with the depth of maximum apparent
impact, but was intended to be representative of average characteristics of a given fill type.
Apparent railroad subgrade material near the surface (along the existing railroad) was not sampled.
In areas where no evidence of industrial-type fill material was apparent, a soil sample was

occasionally analyzed to verify “clean” soil.

Based on the evaluation of foundry waste characteristics documented in the Phase I Work Plan,
contaminants of primary concern in the foundry fill materials are metals and polynuclear aromatic
hydrocarbons (PAHs). Thus, analytical parameters for the Phase I study included Michigan 10
metals for each sample (arsenic, barium, cadmium, chromium, copper, lead, mercury, selenium,
silver, and zinc). PAHs were also analyzed at select sampling locations believed to be generally

representative of the fill type encountered over a given area.

The Phase I Work Plan proposed laboratory analysis of one (1) soil sample at each station.
However, due to the presence of similar fill at multiple stations, samples were not analyzed from
each station. This sampling rationale resulted in laboratory analysis of fifty-six (56) samples for
metals and twelve (12) samples for PAHs within the Dell study zone, and twenty-four (24)

samples for metals and seven (7) samples for PAHs within the Superior study zone.

As documented in the Phase I Work Plan, although other contaminants may be present in the fill

(e.g., VOCs, phenolic compounds, formaldehyde, cyanide, polychlorinated biphenyls), these

4
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parameters are felt to be of secondary concern due to their less frequent or undocumented use, and

were not analyzed as part of the Phase I study.

3.2.3 Sample Collection & Laboratory Analytical Procedures

Sample collection and laboratory analytical procedures were conducted in conformance with the

following documents:

. Michigan Department of Environmental Quality, Hydrogeologic Study Guidance
Document, Draft, November, 1990;

. Michigan Department of Environmental Quality, Environmental Response Division,
Operational Memorandum #6, Revision 4, dated September 13, 1995;

. Michigan Department of Environmental Quality, Quality Assurance for Water and
Sediment Sampling, 1981;

. U.S. Environmental Protection Agency, Test Methods for Evaluating Solid Wastes,
SW-846, 3rd Edition, November 1986, as amended; and

. U.S. Environmental Protection Agency, Methods for Chemical Analysis of Water
and Wastes, EPA-600/4-799020, March 1993, as amended.

Samples for laboratory analysis were collected directly from the center portion of the hand auger
bucket using a decontaminated trowel, and then placed into the appropriate sample container.
Sample containers were then labeled, chain of custody documents completed, and the samples
placed in an iced cooler chest for transport to Western Michigan Environmental Services, Inc. (for
Dell samples) or Trace Analytical Laboratories, Inc. (for Superior samples) for laboratory
analysis. Hand augers and the sampling trowel were decontaminated with deionized water and

a non-phosphate detergent prior to and between each boring and sampling event.
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3.3 GLOBAL POSITIONING SYSTEM COORDINATES

Soil borings were located on aerial photographs and latitudinal and longitudinal coordinates were
determined utilizing global positioning system (GPS) equipment with differential beacon
correction for improved accuracy. GPS surveying was performed in order to allow the City of
Muskegon to implement boring locations and sampling data into their City-wide GIS system. GPS
coordinates were obtained for most boring locations and are included on boring logs (Appendix
A). Dell utilized a Garmin 75 and Superior utilized a Magellan NAV DLX-10. Both units were

also equipped with differential beacon receivers to improve locational accuracy.

Due to a selective availability (signal degradation implemented by the U.S. Department of
Defense), GPS signals are supposed to result in 100 meter accuracy 95% of the time. Differential
GPS 1s supposed to increase the accuracy to as little as 5-10 meters by utilizing Coast Guard
beacon transmitter signals. However, the presence of overhead power lines and structural
interferences prevented the receipt of the differential beacon signal at several sampling stations,
resulting in potential errors of 100 meters. At the Grand Trunk Terminal Dock site, Dell
compared horizontal and vertical surveying data to differential GPS readings and the average
difference being slightly less than 20 feet (maximum difference was 39 feet and minimum
difference was 3 feet). Only one GPS reading fell ouf of the 5-10 meter accuracy expectation at
the Grand Trunk Terminal Dock site.
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4.0 DISCUSSION OF FINDINGS
4.1  FILL TYPE/CHARACTERISTICS
4.1.1 Dell Area-Wide

Fill materials encountered in the Dell Area-Wide study zone were generally consistent with
expectations based on the Phase [ Work Plan historical evaluation. As indicated on the soil boring
logs, fill materials included apparently clean sands, silts, and clays; wood debris (sawdust and
wood chips); foundry wastes (foundry sands, core sands, slag); coal; cinders; and other
miscellaneous debris (e.g., metal, concrete, glass, etc.). No obvious coal tars or fly ash were
encountered in the fill materials. The boring logs illustrate the apparent depth of fill with a cross-
hatch graphic symbol. The fill depths were estimated based on the presence/absence of non-native
debris and an assumed original/pre-fill ground surface elevation at/below a significant peat or

wood layer (if encountered) or an orangish-brown, fine sand (apparently native).

Borings near the start of the Dell Area-Wide zone (those to the west of Ruddiman Creek) did not
encounter consistent foundry-related fill material to the depth of the water table. Where
encountered, fill consisted primarily of sand with traces of slag (and railroad subgrade materials)
in upper-level soils. Petroleum odors and elevated PID readings (up to 851 ppm) were noted at
S-1, -2, -3, and -7. The source of this apparent petroleum impact is unknown but several service

stations are in the vicinity.

Borings along the railroad between Ruddiman Creek and Lakeshore Yacht Harbor generally
encountered fill material (typically sand with slag and traces of coal, occasional clay) extending
approximately to the water table. Petroleum odors were noted in borings along the Amoco
Terminal site (S-19 through §-22). No PID readings were obtained since privately-funded site

characterization data is publi("(ét}\ily available.

Several borings in the vicinity of Lakeshore Yacht Harbor encountered significant clay layers,

with the clay layer at S-39 extending to at Jeast 12 feet below the ground surface. Borings in the

7
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vicinity of West Michigan Steel identified significant foundry fill material extending

approximately to the water table. Petroleum odors were noted in boring S-42 (source unknown).

To the east of West Michigan Steel, near the Waterfront Center and former Shaw Walker
facilities, little or no obvious industrial-type fill material was encountered in borings along the
railroad and Western Avenue. These borings indicated apparently clean sand; however, where

present, fill consisted primarily of sand with traces of slag.

To the east of the former Shaw Walker facility, from Hartshorn Marina to the western boundary
of the Dell Area-Wide study at Sixth Street, foundry fill was encountered generally to the water
table in borings along the railroad, with apparent fill thicknesses decreasing in borings to the
south. Fill material consisted primarily of sand with slag, core sand, foundry sand, coal, and
occasional pieces of metal. A layer of wood chips and sawdust approximately 4 feet thick was
encountered at S-62, 150" South.

4.1.2 Superior Area-Wide

Fill materials identified in the area assessed by Superior in the Area-Wide study zone are generally
characterized as industrial/foundry fill and construction/miscellaneous fill. Fill materials classified
as industrial/foundry fill include materials containing dark-colored foundry sands and/or slag.
Construction/miscellaneous fill includes predominantly light-colored sands with pieces of concrete,

wood chips, metal fragments and glass fragments; indicating non-native materials.

Soil boring logs for each boring advanced by Superior to determine the fill area boundaries are
included in Appendix A. The boring logs provide the depth and description of the character of

the soils and/or fill materials encountered at each boring location.

Industrial/foundry fill was encountered the entire length of Superior’s study zone, from Sixth
Street to the South Branch of the Muskegon River. Underlying the industrial/foundry fill

materials is either orange-brown sands, believed to be native, or wood debris, believed to be fiil
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material from the lumbering operations that existed along the south shore of Muskegon Lake in
the late 1800s.

The construction/miscellaneous fill was identified from Sixth Street to Ryerson Creek, landward
from the foundry fill. Construction/miscellaneous fill was also identified at the north end of the
study zone, from Cross Avenue north to the river. At several boring locations, where
construction/miscellaneous fill was identified in the near surface, industrial/foundry fill was found

below the construction/miscellaneous fill.

Positive PID readings were recorded at three boring locations; ST10-B1 (120 ppm), ST19-B2 (3
ppm) and ST32-B1 (12 ppm). Each of these readings were recorded in saturated soils at the top
of the groundwater table. The sources of the indicated VOCs is not known.

4.2  ESTIMATED LANDWARD EXTENT OF FILL
4.2.1 Dell Area-Wide

The estimated landward extent of fill along the lakeshore is illustrated in Figure 1. Fill boundaries
are presented for fill extending to the water table (presumably indicative of the former shoreline,
creeks, or wetlands) and for the estimated extent of any apparent industrial-type fill (not
necessarily extending completely to the water table). It is presumed that fill is present in many
areas further landward, but definition of these areas is beyond the scope of this Shoreline
Development project. The approximate 1837 shoreline based on a government survey is also
illustrated in Figure 1. The 1837 shoreline is expected to be indicative of the natural/pre-filling

shoreline; however, due to the age of the survey, its accuracy has been questionable.

To the west of Ruddiman Creek, both fill boundaries generally run along the railroad. The
estimated 1837 shoreline is located landward of the fill boundaries in this area. To the east of

Ruddiman Creek, both fill boundaries and the estimated 1837 shoreline parallel each other and are
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located on the landward side of the railroad. From Lakeshore Yacht Harbor to the former Shaw
Walker facility, the estimated 1837 shoreline is located on the landward side of the boundary of
fill extending to the water table. The extent of fill apparently extends south onto the Coles Quality
Foods and Kirksey-Anaconda properties. Although borings along Western Avenue near the
Kirksey-Anaconda property indicated only surface fill, borings performed on the southern portion
of the Kirksey-Anaconda property (not within the Area-Wide scope) indicate foundry-type fill
material extends down to a layer Of. sawdust and wood chips just above the water table. This may
be attributable to placement of apparently clean fill material along Western Avenue or the former

presence of a wetland area on the southern portion of the Kirksey-Anaconda site.

Both fill boundaries are generally on the landward side of the 1837 shoreline and the railroad over
the remainder of the Dell Area-Wide study zone. The industrial fill boundary extends
significantly south of the railroad and the water table fill boundary near the east end of the study
area. A long-time Muskegon resident indicated a creek or pond was present near the intersection

of Clay and Seventh Streets in the early 1900s, as suggested by the fill boundary in this area.
4.2.2 Superior Area-Wide

Figure 2 illustrates the fill boundaries in the study zone assessed by Superior. The boundaries of
the two classifications of fill materials, industrial/foundry and construction/miscellaneous fill, are

depicted on Figure 2.
In the area between Sixth Street (ST1) and Pine Avenue (ST14) the industrial/foundry fill
boundary generally lies between the railroad tracks and the 1837 shoreline. In this same area

construction/miscellaneous fill material was encountered landward of the industrial/foundry fill.

Ryerson Creek crosses Western Street between Eastern Avenue and Spring Street. The drainage

area of the stream, east of Western Street and west of Wood Street, has been filled primarily with

10
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industrial/foundry fill. Construction/miscellaneous fill is also present in the eastern portion of
this area. Fill boundaries in this area were determined based on borings performed during

investigation of the Farmer’s Market site.

Between Eastern Avenue (ST16) and Cross Avenue (ST30) the fill material consists of
industrial/foundry fill and parallels the southeast side of Western Street, landward of the 1837
shoreline and the railroad tracks. Between Cross Avenue (ST30) and the South Branch of the
Muskegon River (ST37) the industrial/foundry fill continues to roughly parallel Western Street.
Construction/miscellaneous fill is found in this area, north of ST30, between Western Street and

Muskegon Avenue.

4.3  ANALYTICAL RESULTS

Analytical results for metals and PAHs are summarized in Tables 1 and 2, respectively.
Laboratory analytical reports are included in Appendix B. Tabulated sampling results are
compared to appropriate generic residential cleanup criteria established under Part 201 of Act 451,
P.A. 451 of 1994, as amended. Applicable criteria are aquifer protection and direct contact
values, Aquifer protection criteria are the higher of 20X drinking water values, soil/water
partitioning values, and background default values. No site-specific leach tests or calculation of

site-specific background values was performed.

As indicated in Table 1, all metals analyzed for were present at detectable concentrations in one
or more of the eighty (80) samples. Metals present at concentrations exceeding residential cleanup
criteria include cadmium, chromium, lead, arsenic, and mercury. Aquifer protection criteria were
exceeded for the following metals: cadmium in seven (7) samples, chromium in eight (8)
samples, lead in fifty-five (55) samples, arsenic in one (1) sampie, and mercury in one (1) sample.
Residential direct contact criteria were exceeded for lead in three (3) samples and arsenic in fifteen

(15) samples. These analytical results are illustrated with color codes in Figures I and 2.

11
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As indicated in Table 2, PAHs were present at detectable concentrations in fifteen (15) of the
nineteen (19) samples on which PAH analysis was performe. Aquifer protection criteria were
exceeded in only one (1) sample, and only for phenanthrene. Residential direct contact criteria
were exceeded in four (4) of the samples for benzo(a)pyrene, and/or dibenzo(a,h)anthracene.

Areas with PAH exceedences are also illustrated with color codes in Figures 1 and 2.

Although the PAH analysis on several samples resulted in detection limits slightly exceeding target

values, all detection limits were less than applicable cleanup criteria.

Analytical results for samples with residential direct contact criteria exceedences were also
compared to commercial and industrial direct contact criteria to evaluate potential exposure risks
in these land use scenarios. Commercial direct contact criteria are exceeded only for lead in three
(3) samples (ST4-B1, ST27-B1, and ST29-B1). Industrial direct contact criteria are exceeded only
for lead in one (1) sample (ST29-B1).

Analytical results were compared to inhalation criteria presented in the ERD document entitled
Training Material for Part 201 Criteria, January 1998, as updated March 1998, None of the
generic infinite source volatile soil inhalation criteria were exceeded for PAHs, and none of the
generic particulate soil inhalation criteria were exceéded for PAHs or metals (100 acre source

size).

4.4  EVALUATION OF SAMPLE CHARACTERISTICS VS. ANALYTICAL RESULTS
4.4.1 Dell Area-Wide

Samples on which laboratory analysis was performed can be generally broken down into three 3

categories: apparently native soil, apparent fill material without evidence of industrial/foundry-

type wastes, and fill material with apparent industrial/foundry-related waste components. Table 3

12
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summarizes the soil characteristics and apparent category/soil type for each sample on which

laboratory analysis was performed.

In samples of apparently clean, native sand (deeper samples at S-3, 200" S; S-8, 200" S; S-11, 30"
N; §-12, 200" §; $-15, 60' N; S-38; S-46; $-48, 175' S; and S-54, 125' S), no PAHs or metals
were present at concentrations exceeding cleanup criteria with the exception of $-54, 125' S. This
sample, which contained lead at a concentration of 28 ppm (exceeding the aquifer protection
criterion of 21 ppm), may have been impacted from foundry fill immediately above the sample
interval. The lead concentration could also be indicative of a natural background condition,
Although the sample from S-8, 200" S appeared to be clean, native sand, some PAH parameters

were present at detectable concentrations (however, no cleanup criteria were exceeded).

Samples of apparently clean fill material were identified based on the lack of industrial/foundry-
related waste and the presence of an underlying peat/wood layer or orangish-brown sand believed
to be representative of the original/pre-fill ground surface, Deeper samples from $-3, 30" N: S-
17; S-29; and $-52 fell into this category. Analytical results for these samples indicated no

exceedences for metals or PAHs.

In fill samples with obvious industrial/foundry-related ‘waste, one or more metals were generally
present at concentrations exceeding cleanup criteria, with exceptions noted at S-19, -23, -27, -37,
-38, -40, -44, -45, and S-57, 80' S (which generally contained only a trace of apparent foundry
fill). It should be noted that five (5) of the six (6) arsenic criteria exceedences were in the initial
thirteen (13) stations, These samples all had significant quantities of slag. Since all apparently
native soil samples had arsenic concentrations less than 1 ppm, the detection of arsenic is likely
due to industrial processes, as opposed to a native background condition. Where analyzed, PAHs
were present in all samples with apparent industrial/foundry-related fill material except $-19, §-
37, and S-44. The two (2) samples with PAH exceedences were collected from areas with slag,

cinders, and/or coal.

13
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4.4.2 Superior Area-Wide

In Superior's study area, soil samples were collected for analysis from both the industrial/foundry
fill area and the construction/miscellaneous fill area. Samples from the construction/miscellaneous
fill area were predominantly collected from material that indicated the presence of foundry sands
or slag (industrial/foundry fill is generally present beneath the construction/miscellaneous fill).
The exception was the sample from ST4-B1, which was taken from construction/miscellaneous

fill that did not indicate the presence of foundry material.

The characteristics of each sample, the depth from which the samples were collected and the
contaminants that exceed MDEQ residential cleanup criteria are summarized in Table 3. Metals
were detected in each of the twenty-four (24) samples analyzed at concentrations that exceed
residential cleanup criteria, Exceedences are noted for lead, arsenic, cadmium, chromium, and

mercury.

Arsenic concentrations at the following nine (9) samples exceed residential criteria: ST6-B1,
ST13-B1, ST13-B4, ST17-B1, ST19-B1, ST25-Bl, ST29-B1, ST32-B1 and ST37-B2. Arsenic
levels at these nine (9) boring locations ranged from 7.3 mg/kg in sample ST19-B1 to 40 mg/kg
in sample ST32-B1. All nine (9) of these samples were collected from the industrial/foundry fill
area. No samples collected from the construction/miscellaneous fill area exceed residential criteria
for arsenic. In general, arsenic levels were higher in the industrial/foundry fill material located

north of Ryerson Creek.

Lead was detected at concentrations exceeding residential direct contact criteria in three (3) soil
samples; ST4-B1, ST27-Bl and ST29-B1. The concentrations of lead in these three (3) samples
ranged from a low of 450 mg/kg at ST27-Bl to a high of 1,300 mg/kg at ST29-B1l. Sample ST4-
Bl was taken from the construction/miscellaneous fill area, as discussed above. ST27-Bl and

ST29-B1 were both taken from industrial/foundry fill material. No distinction could be made

14



DELL ENGINEERING, INC, SUPERIOR ENVIRONMENTAIL CORP.

between the range of lead levels observed in the industrial/foundry fill and those in the

construction/miscellaneous fill area,

Most of the exceedences of residential criteria for cadmium and chromium were obtained in
samples collected from the industrial/foundry fill material area. Only two (2) out of seven (7)
samples from the construction/miscellaneous fill area contained metals other than lead at
concentrations exceeding residential‘ criteria (ST12-B7 with cadmium and chromium, and ST12-B8

with mercury).

Seven (7) soil samples were analyzed for PAHs; six (6) samples from the industrial/foundry fill
area and one (1) sample from the construction/miscellaneous fill area. Concentrations of
individual PAH compounds that exceed residential criteria were detected in two (2) of the six (6)
samples from the industrial/foundry fill area; ST2-B2 and ST27-B1l. Both of these samples
were collected from the industrial/foundry fill area. The sample collected from the
construction/miscellaneous fill area, ST12-B8, had no PAH compounds that exceeded residential

criteria.

15
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5.0 CONCLUSIONS & RECOMMENDATIONS

The Phase I Area-Wide assessment of fill along the southern shoreline of Muskegon Lake has
indicated the presence of fill material along the entire study area. Fill materials generally consist
of industrial fill (containing dark-colored foundry sands, slag, core sands, coal, cinders, etc.) or
construction fill (containing glass, concrete, wood, metal, etc.). Apparently native soils were
generally indicated by orangish-brown sand below either industrial fill, wood debris associated
with former lumbering activities, 01" a peat layer potentially indicative of former wetlands/surface
waters. The landward extent of fill materials is noted to generally parallel the approximate 1837
shoreline. The fill boundary extends inland most significantly at areas of former surface water
bodies (e.g., reported low-lying pond/wetland areas near the Kirksey-Anaconda site and the

Dell/SEC dividing line), near Ryerson Creek, and near the south branch of the Muskegon River.

Sampling of the fill material indicates lead is the predominant metal with concentrations exceeding
Part 201 residential aquifer protection criteria (in nearly all samples of fill material), and to a
lesser extent, cadmium and chromium. Arsenic is the predominant metal in fill samples with
concentrations exceeding Part 201 residential direct contact criteria, and to a lesser extent lead.
Part 201 industrial direct contact criteria are only exceeded at one (1) sample (for lead only).
Samples of apparently native soil within the Dell study area do not indicate an elevated
background condition for Michigan 10 metals. Sampling for PAHs indicates detectable
concentrations of these parameters in several fill samples; however, Part 201 residential aquifer

protection and/or direct contact criteria are exceeded at only four (4) of nineteen (19) samples.

We recommend a Phase II investigation be performed in order to further characterize the fill
material, background conditions (in the Superior study area), and potential impacts to groundwater
and Muskegon Lake sediments. The scope of the proposed Phase II investigation is documented

in the Phase Il Work Plan for Area-Wide Assessment of Fill Characteristics.
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DELL ENGINEERING, INC.

TABLE 3 (Page 1 of 3)

SUPERIOR ENVIRONMENTAL CORP.

SOIL. SAMPLE CHARACTERISTICS SUMMARY

City of Muskegon
Area Wide Study
Muskegon, Michigan

SAMPLE | DEPTH CHARACTERISTICS PARAMETERS EXCEEDING
: CLEANUP CRITERIA
S0 1vipt L black gravel wisldg & RR cinders ~Larsenic, fead o
$-3, 200'8 2'-3 reddish brown sand
$-3,30N |2'-3 tan sand _

S-8,200' S

41

§:9.. b 1istaa 5t black sand wislag & glass
S5-11,30' N I'-2 tan/brown sand
S 12,200° 8 { 2.5' - 3.5' | reddish brown sand
§13,60 N ] 20 -3 | red/brown/black sand wislag andicore'sand " 0 iharsenic ot
3 -4 brown/tan sand w/gravel
05 <15 | black & dk. brown sand & slag Ciblead o

orange/brown sand

i tan sand, trace slag & brown:streaks . e

dk: brown/black sand, some sfag =0 75_3:;
dk. brown sand; trace slag. . -

dk: brown sand; traceslag -

- | brown/black sand, little slag; wbod and clay

<4,0" | black & brown sand, some slag

tan/brown sand, some clay

1§31 : 2 :3' .| dk, brown & brown sand, little slag - fead .

;-343'_3_- 1'-'— 20 . o k. brown sand, trace black sand & slag. Cflead,

§-35: 23" | black sand,; slag & peat .. R ledd:.

537 ] 1,07 -2.0" | brown & black sand; trace coal, slag, clay & gravel

'5:38" 1°2.0"-3.0"" | 1t. brown sand with cccasional black pockets

5-38 4.0'-5.0" | tan sand

§-39 1.0' - 1.5' | dk. brown sand, some slag & gravel, trace orange chalky | lead
material

5-40 2.5" - 3.5" | brown silty sand, trace slag & core sand, occasional clay

S-41 1.0' - 2.0" | brown, grey, white & black sand, trace.cinders & coal lead

5-42 2.0' -2.5" | black sand, some gravel & cinders/slag lead

(545 3,07 4.0 | black silty sand. trace gravel, core sand. wite & slag | Jead

NOTES:

Shading indicates the sample consists of apparent industrial/foundry-related fill.

Bold fettering indicates the sample consists of apparently clean fill material.

Remaining samples (no shading or bold lettering) consist of apparently native soils,



DELL ENGINEERING, INC.

TABLEJ (Page 2 of 3}

SUPERIOR ENVIRONMENTAL CORP.

SOIL SAMPLE CHARACTERISTICS SUMMARY

City of Muskegon
Area Wide Study
Muskegon, Michigan

SAMPLE

CHARACTERISTICS

PARAMETERS EXCEEDING

- |dk. brown silty’ sand $0Mne black & green slag, trace | b

CLEANUP CRITERIA

ravel &core sand i

It. &dk brown sand trace wood/roots

: ',yellowmh brown to black sand trace slag, core sand &

W Hbrown & dk brown sand trace: graveli& cmders

S-48,

175 S

tan sand trace gravei

F.dk; br0wn to tan’ sand trace Slag, coal & gravel

-54 125 S

orangish brown to dk. brown sand, trace glass & gravel
555 2t dK: brown &black sand, httle snlt trace stag, coal &eore |ead o T s
ol sand '
5§56, 858 f1n =20 tan:to black sand littie gravel | lead
5-57,80"8 -1 1"-2" ] dk. brown & brown sand, trace slag, metal, sﬂt & gravel
538 | 1.5 - 2.5" | 'dk: brown sand, little sIag, red brick & lt. brown to black | lead, benzo(a)pyrene,
Ll o} o ho | sand _ - | dibenzo{a; h)anthracene
§-59. 20=3" ] tan; brown&black sand _ . R [
5-60 3 4' - dk.:bBrown & black silty sand w1th slag, little: coal trace: chromium, lead
5 e core sand . e
$-61 1'-2" black slag, some sand, little silt, trace gravel lead
S-62 203" black sand & slag, little gravel & coal cadmium, lead
563, 170'S 11'-2' dk. brown sand, little gravel, trace slag & debris cadmium, chromium, lead
S-64 1'-2 dk. brown & black siity sand, little gravel, trace slag & lead
coal
5-65 i'-2 black sand, slag & gravel, trace cobbles & coal lead
NOTES:

Shading indicates the sample consists of apparent industrial/foundry-related fill,
Bold lettering indicates the sample consists of apparently clean fill material.
Remaining samples (no shading or bold lettering) consist of apparently native soils.



DELL ENGINEERING, INC.

SUPERIOR ENVIRONMENTAL CORP.

TABLE 3 (Page 3 of 3)
SOIL SAMPLE CHARACTERISTICS SUMMARY
City of Muskegon
Area Wide Study
Muskegon, Michigan
SAMPLE DEPTH CHARACTERISTICS PARAMETERS EXCEEDING
CLEANUP CRITERIA
ST2-B2 3 black sandw/slag & brick lead, benzo{a)pyrene
ST4-B1 6 brown sand w/gravel, brick & concrete pieces  |lead
ST5-B1 2 sand w/plastic, aluminum & concrete pieces & |lead
wood chips
ST6-B1 4 black sand w/slag & glass pieces lead, arsenic
ST9-B2 3 black slag w/sand & burnt wood lead
$T10-B3 2’ black sand wislag lead
ST12-Bi1 21/2*  [black sand wislag, pieces of concrete, brick & |lead, chromium
wood chips
ST12-B6 1 1/2" | black sand wislag & concrete pieces lead
ST12-B7 4’ black sand wislag & wood chips lead, cadmium, chromium
ST12-B8 1/2' -2 |black slag w/sand, steel pieces & misc., debris  [lead, mercury
STi3-Bl 1’ black slag w/gravel & brick pieces, trace sand |lead, arsenic, chromium
ST13-B4 ' black slag w/sand & cobbles lead, arsenic
ST13-B8 4 black sand w/slag & steel, brick, tin & concrete |lead
pieces
ST14-B2 6’ black & white foundry cores, some fire brick  {lead
S§T15-B1 2 black sand wislag, wood chips, and cobbles fead
ST16-B4 1’ silt w/sand, wood chips & concrefe pieces lead
ST17-B1 A black slag wisand, brick pieces, gravel, & lead, arsenic, chromium
railroad ties
ST19-Bi 2 black sand & slag w/gravel lead, arsenic
S$T22-BI1 2 b!ack sand w/slag, gravel, brick & concrete lead
pieces
ST25-B1 1/2'-2"  |black sand w/slag & gravel lead, arsenic
S$T27-B1 I 1/2'-2  {black foundry sand w/trace slag, wood chips, lead, phenanthrene,
brick & gravel benzo(a)pyrene
ST29-B1 0-1’ black slag w/gravel & steel pieces lead, arsenic
S§T32-Bl 1/ black sand wislag & gravel lead, arsenic, chromium
ST37-B2 2 red/brown slag w/cobbles arsenic, cadmium, chromium
NOTES:

- All samples analyzed consisted of apparent industrial/foundry-related fill except for ST4-B1.
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O\ DELL ENGINEERING, INC.

Civil Engineering & Ervironmantal Consuliing
s 33521261k Avenue, Holland, Mictugan 49424-382683

LOG OF WELL/BORING S~1

CONTRACTOR: {ell Engineoring, Inc.

PROJECT: _CHly of Myskegon

ADDRESS: J792 128t Ave, Holland, MI

SAF -~ Area wide

EQUIPMENT: Hand auger

—e | PROJECT No.  890486/0010

CREW CHIEF:

-DELL OVERSIGHT: A8

LOCATION: Muskegon, MI
DATE: Starteq 2717796 Fimshed; _f2/17/96

WEATHER:

TIME: Starteg M0 8m  Finshed: fE40 an

GROUTING/SEAL

DEPTH

Depth/To
Q-8

Material/Method
natural cutlings

DRILLING METHOD {S)
3.25" 0.0 Hand Auger 8’

REMARKS: Split graphic log indicates fil.

43 12.014" N, 86" 17739 W

LROUND SURFACE
ELEVATION: |

WATER LEVEL BELOW
GROUND DURING

ft.

DRILLING: .6 ft,
a @ - b o
wi | we Wi £ o, @ o
Ex o |2Y| 28 |nh| 2 | YE | 22| Ig
wa ($5]| 22 190 2 ) Fu | &y o DESCRIPTIONS ANG REMARKS
- |=Z=3| 23 |8&| o o | ol g
o wz| BZ Sel = Y we &
o i o
o 0'-2' Black GRAVEL with slag and RR cinders, dry, no odor.
O
i O
O
O
2 2 |2
L 2'=5" Tan fine and medium SANG, dry, no odeor.
4
. 5
5'-6' Dark brown fine and medium SAND, moist, no odor,
B— 6
8'-8.5" WO0D, wet at 6 feet,
6.5
8.5 -8 Black fine and medium SAND, wet, strong petroleum odor.
N 581
§-- £ - :
OB @ 8.0
10 -
o
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/2~ DELL ENGINEERING, INC. ) 1 0G OF WELL/BORING S—1, 200°S

Cvd Engmeenng * Environmental Consuling
352 128th Avende, Hollang, it mq(m A(MM (;?53

Lommmon Ut’“ fﬂgmf’WU f“f e PROJECT

ADDRESS 3_3J’_I?8fh Ave, Holtand, M
EGUIPME;NT. fﬂfand auger

el [ A
DELL OVERCEGHT B

WEATHER? oo

PROJECT Nou _ 6/0010
LOCATION: MU&"C@G” W R _
DATE: € taatvcl ’?/’//35 . leshed ’?/”/95

— iM[ tar tc= ol

- Fimshed: .

GROUi !Nb/ H\L DR[LLING ME. i HO[E (d) DEPTH GROUND SURFACE
Deptn/To Mate“a”MemOd 3.25" 0.0. Hand Auger 75" . -
g'-7.5" Rl AR B ELEVATION: (o Tl
T T e T T T REMARKS: m_@z,i[_ﬂgﬁ o WATER LEVEL BELOW
B T T T . 43 12.884 N, 86 GROUND DUR"[NG
R I B pRIVLING: L 1L
. luB| g (B8] B 1 G2 3R %
% o1En) % ‘_9§ a | 28| oy &8 DESCRIPTIONS AND REMARKS
5t 33| 32 (o2 2 (B |uE| &
< ae] > & ag ©
S - e e sand, Ty, RO -
0'-1.5 GRAVEL Wwith RR cinders, and fine and medium sand, dry, no
odor
O
O -
1]
1.5 H r_______r_____w___ﬂ__ﬂ____“___ﬁ___#__u______é
1.5'~6' Tan fine and medium SAND, dry, no odor.
2
4
6 6 e
&-7.5 Tan fine and medium SAND, moist, no odor.
0 R
- S e Wel @7 feet
et T T .
OB RIS
8.
0 -
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DELL ENGINEERING, INC.

Crvdl Engneermg o Environmental Consylting
3352 128th Avenue, Holland, Michigan 48424 -9263

LOG OF WELL/BORING S-2

CONTRACTOR: _Dek Engineering, inc.

PROJECT: _City of Muskegon

ADDRESS: 3382 1281h Ave, Holland, M/

SAF -~ Area wide

EQUIPMENT: _ffand auger

PROJECT No.  990486/0010

CREW CHIEF:

Muskegon, MI

DELL OVERSIGHT: _fi4

LOCATION:

DATE; Starteq, 2717796

WE ATHER: TIME: Started.. 3000 rinshed: 250 po
GROUTING/SEAL DRILLING METHOD (S) JEPTH . o
Depth/To Materiai/Method 3.25" 0.0, Hand Auger 7 GROUND SURFACE
g7 natural cuttings ELEVATION: . ft.
AEMARKS: Solit graphic Jog indicates fill WATER LEVEL BELOW
43 2.1 N 86 17,7010 GROUND DURING
ORILLING: .6 1L
x |u@| we (58| 2 | Es PEl o2
5% |Ex| 2 20| 2 |38 En | &8 DESCRIPTIONS AND REMARKS
57 |3Z| 32 |SE| B | 87 1 ae| &
< " ime o & o ©
Q'~1' Black/brown fine and medium SANG with RR cinders, dry, no
odor.
i I
I'=5" Tan fine and medium SANQ, dry, no odor,
o
4 —
i 5
5'-7" Brown/black fine and medium SAND, moist/wet, strong
petrsleum odor
85¢
6 © . j—— et at & feet.
i 7
Eogero
8
10 -
VR
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. DELL ENGINEERING, INC.

~y o Civib Engmeenng ¢ Environmental Consutting
i 3352 128th Avenue, Holland, Mictugan 494249263

LOG OF WELL/BORING S-2, 30'N

CONTRACTOR: _Dell Engmesring, Inc,

ADDRESS: 3352 12280k Ave, Holland, M

EQUIPMENT: Hand auger

CREW CHIEF: e

TDELL OVERSIGHT: /8

PROJECT: Lty of Muskegon

:S'/l/-i' - Area wide
PROJECT No.  990486/0010
LOCATION:  Muskegon, M1

12/17 798

DATE: Starteq. [2/17/96 Finshec
WEATHER: TIME: Started . Finshed o
GROUTING/SEAL DRILLING METHOD (3) OEPTH . )
Depth/To Materal/Meihod 3.25% 0.0, Hand Avger 3 GROUND SURFACE
03 natural cuttings e | ELEVATION: it
o } REMARKS: _ Split graphic log indicates fif, WATER LEVEL BELOW
GROUND DURING
DRILUING: 1L
= (w8 oug |EB) % | B2 | BB 2
Ee &= go lepl & | Z8 | EF 1 &3 DESCRIPTIONS ANG REMARKS
g - < g a5 S Z =) o ﬂ_’; % ECT s
DEL PE de o w o @
0'-3" Red/brown/black/yellow foundry SAND with slag, dry, no odor.
y .
| 3
£0B @ 3 feet ~ Auger refusal
4_.
6__
.
10 -
1
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@9 DELL ENBINEERING, INC. LOG OF WELL/BORING S-3

3352 12810 Avenue, Holand, Michigan 48424 -02623

CONTRACTOR: _Hell Engingering, Inc. PROJECT:  Lity of Muskegon
ANDRESS: 3352 1288h Ave, Holland, M1 7#&4[ - Ared wide
CQUIPMENT; _Hand auger PROJECT Nov 5048670010
CREW CHIEF . e LOCATICON: _Muskegon, M/

DELL QVERSIGHT: A8 DATE: Started 217796 Fished: 1217795
WEATHER: e | TIME: Startea 250pm - Fiyshed; 3200w
GRUU'I'ING_./SEAL DRILLING METHOD {5} NEPTH GROUND SURF ACE

Depth/To Matenal/Method 3.25" 0.0, Hand Auger P ELEV}ﬁ Bur -
o=7 natural cuttings ATION: ___ ft.
REMARKS: SPit graphic log indicates fill WATER LEVEL BELOW
43" 12.004' N, 86 17.669° W GROUND DURING
DRILLING: _ & tt.
=] « . b o
o ul = o T} )
Eo o |ad| 2 il § | WE | 22| T ]
s 24| ET |99 = 59105 1 %9 OESCRIPTIONS AND REMARKS
- x| *5 | 5& =] oz 0 o
w z Wz ET’JJ o o % o (<1§ [ia]
3 '-0.3" GRAVEL. N
G.3"=1" Black/brown fine and medium SAND, dry, no odor.
= I k
I'-5" Tan fine and medium SAND, moist, no odor.
o
4 ]
i 5
-, 5'-8' Black/brown fine and medium SAND, moist/wet, strong
15 . petroleunm odor
6_ 6
8'-7" Black fine and medium SAN{ with red wood, wet, petroleum
decay odor
k 7
EoB @ 7.0
2y
10}
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DELL ENGINEERING, INC.

~,
) Crell Engineenng & Enviranmentat Consuiting
A 2357 128ty Avenue, Hollang, Michigan 494248263

LOG OF WELL/BORING S-3, 30" N

CONTRACTQR: _Dell Engineering, Inc.

PROJECT: City of Muskegon

ADDRESS: 3352 1280 Ave, Holland, M{

SAF - Area wide

EQUIPMENT: Hand auger

PROJECT No..  950486/0010

CREW CHIEF:

LOCATION: _Muskegon, M

4T RJB
HELL OVERSIGHT: DATE: Startec J2/17/96 giished; _f2/17/96
WEATHER: TIME: Started_____ Fwushed:
GROUTING/SEAL DRILLING METHOD (S) DEPTH ROUND SURFACE
Depth/To Matenal/Method 326" 0.0, Hand Auger pr ; JUNL SURFALE
o-7 natural cuttings LEVATION L
. REMARKS: _Split graphic log indicates fil WATER LEVEL BELOW
GROUND DURING
DRILLING: _&___ _ft.
= & > o
ad 1EE ¥ jey| & P i a5 DESCRIFTIONS AND REMARKS
W - 25 {53 fa Ox o i o
o w = nz 8H . ] ‘-UEQ E:g
o) ne a. e Dm
3 G'-0.3" GRAVEL.

0.3~V Black/brown fine and medium SAND, dry, no odor.

™D
|
=]

I'~8' Tan fine and medium SAND, moist, no odor,

5'-8' Black/brown fine and medium SAND, moist/wet, strong
petroleum odor

6'-7' Black fine and medium SAND with red wood, wet, petroleum
decay odor

EOB B 7.0
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Crat Engmearing e Envaonmental Consuiting

Q/;\ OBELL ENGINEERING, INC.
/

3352 128t Avenue, Holtand, Michigan 48424 -9263

LOG OF WELL/BORING S-3, 200°S

CONTRACTOR;
ADORESS:
EQUIPMENT:
CREW CHIEF:

3.

fell Engineering, Inc.

3352 128Eh Ave, Holland, M]

PROJECT: ity of Muskegon

Hand auger

SAF - Area wide

PROJECT No.;  950486/0010

DELL GVERSIGHT: 58

LOCATION; _Muskegon, M

DATE: Started JE/18796 Finished: _12/18/95

WEATHER: TIME: Started 900 pinished: . 98am
GROUTING/SEAL DRILLING METHOD (5) DEPTH GROUND SURE AC
1 Depth/To Material/Method 3,257 0.0, Hand Auger 5 ROUNL JUBH\CE
o'-8 natural cuttings ELEVATION: . ft,
REMARKS: _Split graphic log indicates fil WATER LEVEL BELOW
GROUND DURING
DRILLING: _6 b
bed « |hw g & 0% I
55 |g2| 58 |05 & | U5 | 22| i
e jTw TE | 2% T o9 | Ey %0 OESCRIPTIONS AND REMARKS
=Ly <L k=] a o= & ot
= nm il onE |9 o | w Y &
i 53] w i m(ﬂ
I ++++ 0’1 Black TOPSCIL with vegetation at surface, dry, no odor.
ity
- LI el ol
S -5 Reddish brown fine and medium SAND, dry, no odor.
o2 -
4
B 5
5'-5.5' Tan fing and medium SAND, dry, no odor.
55
55'-8" Tan fine and medium SAND, wei, no odor.
6
8 Wet at 6 feel, ECB @ 6 feel
8—
10 -
%
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< DELL ENGINEERING, INC.
Civtt Engineerning ¢ Frvieonmental Consulting

3352 12B8th Avenug, Holtand, Michigan 18424-9263

LOG OF WELL/BORING S-4

CONTRACTOR: _Dell Engineering, inc.

ADDIRESS: 3352 128th Ave, Holland, M]

EQUIPMENT: Hand auger

CREW CHIEF:

DELL QVERSIGHT: /8

prOJECT: Ly of Muskegon

SAF - Arpa wide

PROJECT N 950486/0010

LOCATION; _Muskegon, Mi

DATE: Starteq_f2/7/96

Firshad: _f2/07/96

WE ATHER: TIME: Started 20581 Einshed: f025 am
GROUTING/SEAL ORILLING METHOD (S) DEPTH ) R
Depth/To Material/Methad 3.25" 0.0, Hand Auger 55 GROUND SURFACE
0'-5.5" natural cuttings LLEVATION: it
REMARKS: _ Spilit graphic fog indicates fil h\IATER I..[?VEL BELOW
43 i2.943' N, 86 17.626° W GROUND DURING
DRILLING: 2 L
] o — > =
U BT T Y - S =
b |25 22 (98| & a8 | ED | =S DESCRIPTIONS AND REMARKS
ax ai_jg g &5 o SR 5o -t
% 2z E; o o El:l D&g 0
u 0'-V Brown/black fine and medium SAND with slag and graveldry no
O odor,
O
N ! O
U P-4.5 Tan/brown fine and medium SAND, dry, no odor.
2
4
4.5 .
4.5'-5.5" Brown/black fine and medium SAND, moist, no odor.
] Wet at 6 feet,
5.5
0
EOB @ 5.5
5
g
10} -
12 -
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DELL ENGINEERING, INC.

Crvil Engmeening & Environmantal Consulting
3352 128th Avenue, Holland, Mchigan 484240263

LOG OF WELL/BORING S-5

CONTRACTOR: Bell Engineering, [nc.
ADDRESS:

PROJECT: Lty af Muskegon

EQUIPMENT: . Hand auger

SAF - Area wide
50488/0010

CREW CHIEF:
CDELL OVERSIGHT:

RJE

PROJECT No.: .98
LOCATEION: | Muskegon, MI

DATE: Started  JE/7/96

Finished: _12/7/96

WEATHER: TIME: Started_f03%am Fiyshed; 10:40am
GROUTING/SEAL DRILLING METHOD (3) DEPTH . o
Depth/To Materal/Method 325" 0.0, Hand Auger 5 (JIROUND‘ SUBF ACE
0-5' natural cuttings ELEVATION: _ _ _ ft,
REMARKS: Spit graphic log indicates fill WATER LEVEL BELOW
43 12958 N, 85 17,573 W GROUND [URING
ORILLING: _5 it
o e n - ot O‘:
& =0 % ‘!.; %’ = o8 FQL' %o CESCRIPTIONS AND REMARKS
o7 |RE| E2 |85 2 | ov | &g | &7
=T - m © [+ % o QE‘B o
R !
I'~5" Brown/black fine and medium SAND, dry, no odor.
2_ﬁ
4|
N 0 5
Wet at & feet, EOB @ § feet.
65—
8-
10 --
i
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CONTRACT
ADDRESS:

DELL ENGINEERING, INC.

Cril Engmeerng ® Environmantal Consulting
3352 128th Avenue, Holland, Michigan 404248263

LOG OF WELL/BORING S-5, 30°'N

raR: Del Engineerin 5 ! ne.

3352 128th Ave, Holland, Mi

EQUIPMENT: _Hand auger

CREW CHIER:

PROJECT:  City of Muskegon

TAF - Areg wide
PROJECT Np.: 95048670010
LOCATION; _Muskegon. Ml

- - aT- B P
DELL OVERSIGHT: DATE: Starteq . /2/17/96 Finished: _12/17/96
WEATHER: TIME: Started f025am Fiysheg 1035 am
GRQU'I'ING_/SEAL ORILLING METHOD (S) DEPTH GROUND SURF ACE
Depth/To Matenal/Method 3.06% 0.0, Hand Auger 5 7 SURFALE
0'-6’ natural cutiings ELEVATION: 1t
REMARKS: _=plit graphic jeg ndicales fill, WATER LEVEL BELGW
GROUND DURING
DRILLING: _° . ft.
jm] o — ~ =
T, wR oWy (W8 E | g | PR 8
a8 1EL 22 199 2 | g8 | Eo | &S DESCRIPTIONS AND REMARKS
bl =T - 2 o
o w2 mz |9 - E? Y aj @ s
<< m i@ [}
| I
I'~8' Brown/black/red fine and medium SAND with slag, wood, and
metai, moist, no odor
o]
a
4
- Wet at & feet
65— 6
COBE 6
8
10 -
e
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DELL ENGINEERING, INC.

Ciwit Engineenng » Envianmental Consulting
335212810 Avenue, Holland, Michigan 49424-08263

-

LOG OF WELL/BORING S-6

CONTRACTOR: _ Dell Engineering, Inc. PROJECT; ity of Muskegon
ADDRESS: 3352 128th Ave, Holland, M SAE = Area wide
EQUIPMENT: . PROJECT No.: QLO486/0010
CREW CHIEF: S LOCATION: Muskegon, Ml
DELL OVERSIGHT: A8 DATE: Started. 277/96  Fiusheq: J2/17/96
WEATHER: TIME: Starteq. /043  Fuusheq: | J0:82 am
GROUTING/SEAL ORILLING METHOD (S) DEPTH ) o
Depth/To Material/Method 3,25 0.0, Hand Auger 250 GRAOUND SURFACE
0-2.6 natural cuttings ELEVATION: .. ft.
, REMARKS: _Split graphic fog indicates fill WATER LEVEL BELOW
GROUND DURING
DRILLING: _£_____ ft.
: |ul|ows |88 E &2 B3| ¢
e - - . e 4 2 T
ed En] &2 |wpl 2 S ad DESCRIPTIONS AND REMARKS
[y s %5 X F a a9 ot <3
o = nz Q= = oy W Q x
<{ m e & o O{IJ
0'~1" Railroad GRAVEL.
]
o
N ! O
S '-2.5" Brown fine and medium SAND, dry, no odor,
2 0 C b et at 2 feet,
2.5
EOB @ 2.5 feel.
4
6_
£
10 -
3
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Ciwvil Engineenng & Environmental Consulting

> DELL ENGINEERING, INC. | | 0G5 OF WELL/BORING S—6, 200'S

A352 12Bth Avenue, Holland, Michigan 494240263

CONTRACTOR: it Engineerng, ine.

ADDRESS:

PROJECT: City of Muskegon

3352 128th Ave, Holland, MI

SAF — Areg wide

EQUIPMENT:

CREW CHIEF:

Hand auger

PROJECT No. _990486/0010
LOCATION: MUSRC"QOH. M7

DELL OVERSIGHT: _A48

- OATE: Started _f2/17/96 yinsheq, _f2/17/96

WEATHER: TIME: Started Ji05.9m  Fisheq,  W20am
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SURF ACE
Depth/Te Maternal/Method 3.95" 0.0, Hand Auger 2 T S ' -
-7 natural cuttings CLEVATION: (o f
REMARKS: _Split graphic log indicates fill WATER LEVEL BELOW
43 [2.935° N 88" 17,519 W GROUND DURING
ODRILLING: ft.
0 Q:m —_ > o=
sd |51 5% |£91 2 A% | By gt DESCRIPTIONS AND REMARKS
8 12% 82 1820 2 | 9% | u¥ | &
b= - @ e o b o o
0’1" Fine and medium SAND with gravel and bricks, dry, no odor,
| i
I'-7" Tan fine and medium SAND, dry, no odor.
2
4
6,,,
- 0 7
EOB ©@ 7 feet.
oy
HOE
12
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<<‘ DELL ENGINEERING, INC.

>, Conl Engingenng & Cnvronmental Consuling
\{___/ 3352 128t Avenue, Holland Michegan 484248263

CONTRACTOR: D&l Engneenng, Inc.

LOG OF WELL/BORING S~7

ADORESS: 3382 12880 Ave, Holland, M]

EQUIPMENT: Hand avger

CREW CHIEF: ...

CDELL OVERSIGHT: A48

pROJECT: Lty of Muskegon
SAF —~ Area wide
PROJECT No.:  950486/001)
LOCATION; _Muskegon, Ml .
BATE: Started J&17/96 Fished, _12/17/96

WE ATHER; TIME: Started. /05280  rished; K05 am
GROUTING/SEAL DRILLING METHOD {5) DEPTH ) -
Depth/To Maternal/Method 3.25" 0.0, Hand Auger pr GROUND SURFACE
o'~ natural CUH.’hQ‘S ELEVATION: IR &
REMARKS: _ Split graphic log indicales fill WATER LEVEL BELOW
437 I2.983'N, B6' 17.485'W GROUND DURING
DRILLING: 4 i
[k} oy — P O:
I ) I I B T
ad &5 2L juyl & I &0 DESCRIPTIONS AND REMARKS
W fHdxi o935 [ EAL o o= | oo o
“EL9F Ze| € ¢ | BE B
VO C'~1' Railroad GRAVEL.
>
| ! O
I'-2' Fine and medium SAND.
7 2
2'-4' Fine and medium SAND with siag, glass, wood, and organic
materials, moist, strong petroleum odor.
4 — 4
Wet al 4 feet ECB 8 4 feet.
5
8
-
[
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DELL ENGINEERING, INC.

Civtt Engineenng & Epvironmental Consulling
3352 128th Avenue, Holland, Mictigan 49424-9263

LOG OF WELL/BORING S-8

CONTRACTOR:

ADDRESS:

EQUIPMENT:

Oell Engmeerning, Inc.

PROJECT: ity of Muskegon

3352 128th Ave, Holland, Ml

Hand auger

SAF - Area wide

CREW CHIEF:
CDELL OVERSIGHT: A8

PROJECT No.: . 850486/0010

LOCATION: Muskegon, Ml

DATE: Started 2717786 Finsheq: _12/17/96

WCATHER: TIME: Startede .. Finished: _&20pm
GR_OUTING_/SEAL ORILLING METHOD (5) DERPTH GROUND SURF AC
CDepth/To Material/Method 3.25" 0.0, Hand Auger Py PRUND St E
0'-2 naturat cuttings ELEVATION: 1t
REMARKS: Sphit graphic log indicates fifl WATER LEVEL BELOW
12.895" N, 86" 17.445 W GROUND DURING
ORILLING: @ 1L
c w8l owe B8 F  Eo | PR g
b 1E-1 &2 leobl o | z3 | E= 1 48 DESCRIPTIONS AND REMARKS
uj 4| 235 Xz o S o <
(=] wzl nz |97 W ui & %
=< wm © o o Om
o a” 0'-2" Brown/black fing and mediem SAND wilh graved, moist, no oder
i RS
.59
00 g
2"““ 0 4 O .OQ .
Wet at 2 feet, EOB 8 2 feel.
4__
5
8
10~
S
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ot ENGINESRING, INC-} 1 06 OF WELL/BORING S-8, 30'N

Covil Engineenng & Environmental Consulting
3352 1208th Avenue, Holland, Michigan 494249263

CONTRACTOR: Ol Engneering, ine. . PROJECT: Gty of Muskegon
ADDRESS: 3352 128th Ave, Holtand, MI SAF -~ Area wide
EQUIPMENT:  fHand duger PROJECT N | 950486/0010
CREW CHIEF: RB, LOCATION: Muskeqgon, Ml
OELE OVERSIGHT: OATE: Started._ 12/17/96
WEATHER: TIME: Started Finshed:
GROUTING/SEAL GRILLING METHOD (S) BEPTH GROUND SURE ACE
otk T - SURFACE
Depth/To Material/Method 3,257 0.0. Hand Auger P SrOUND 3 .
-2 narurfymguumgs SLEVATION: ft.
, REMARKS: _ Split graphic log indicates fil, WATER LEVEL BELOW
GROUND DURING
DRILLING: 2 _ 1t
] o " —_ - O
zs iz5| 2% |28 2 Go | = %0 DESCRIPTIONS AM[ REMARKS
g 12z 45 |55 o [ ] o
wz Nz bt o o i o]
< 0w @ o Dﬂq-}
e 0'-2" Brown/black fine and medium SAND with gravel, moist, no odor,
O 4
i SO0 G
750,
RS
2M 0 2 O IQQ .
Wet at 2 feel, EOB € 2 feet.
4
6—
8-
) o
t
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Cral Engineernng ® Environmental Consutting
3352 128th Avenue, Holland, Michigan 494249263

>

ODELL ENGINEERING, INC.

LOG OF WELL/BORING S-8, 200°'S

CONTRACTOR: D(-?.‘Iﬁ()gm{?(—?rmg, Inc.

PROJECT: City of Muskegon

ADORESS: 3352 128Eh Ave, Holtand, M1

SAF ~ Area wide

EQUIPMENT: _Hand suger

CREW CHIEF:

PROJECT No. . 9306486/0010
LOCATION: Muskegon, M

CDELL OVERSIGHT: A/ DATE: Starled f2/17/96 Finsheq, 12/17/96
WEATHER: TIME: Started . Finished: _
GROUTING/SEAL CRILLING METHOD (5) DEPTH GROUND SUR

Vs ater N NE SURFACE
Oepth/To Maternat/Method 3.25" 0.0 Hand Avger 7 R : + - E
o-7 natural cutlings ELEVATION: e 1

REMARKS: _Split graphic jog indicates fil WATER LEVEL BELOW
43 i2.976' N 86 17.425' W GROUND DURING
ORILLING: _85 .
. Lﬂg e Fry éﬁ & f?}:? E§ =
a8 &5 82 92| 2 | g8 | FD | &8 OESCRIPTIONS AND REMARKS
&7 G| @2 |8 2 | &7 be | g~
Z me| o i oz =
0'-1 Brown/black fine and medium SAND with vegelation at surface,
moist, no odor.
| I
-7 Brown/tan fine and medium SAND, dry, no odor.
2W
2l 1)
5
" Wet al 6.5 feet.
0 7
EOB 8 7 feet {cave-in).
o
-
o
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!

Civil Engineering » Enviranmental Cons UHH]J
33521208th Avenue, Holland, Michigan 49424-9263

<‘> DELL ENGINEERING, INC. LOG OF WELL/BORING S-9

CONTRACTOR !')0.’;’ Enginesring, Inc. ) PROJECT: City of Muskegon
ANDRESS: JJJ? i28th A V(’, Holland, M GAF - Area wide
EQUIPMENT: _!fand auger PROJECT No: 95048670010 )
CREW CHIEF: LOCATION: Muskegon, Ml
-DELL OVERSIGHT: .10 DATE: Started. 2A/96 | Fimsnheq; _12/17/95
WEATHER: TIME: Started, S30.0m fuwsheq: A8 pm
GROUTING/SEAL DRILLING METHOD {S) DEPTH GROUND SURE
ter 5 J SURFACE
Depth/To Matenal/Method 3.25" 0.0, Hand Auger 4 U . .
Q-4 natural cuttings ELEVATION: 1t
REMARKS: Spiit graphic log indicates Hill WATER LEVEL BELOW
43 13.007'N, 88" 17410 W GROUND DURING
DRILLING: 2 ft.
= T - ey o=
TooleY| SE |oE) B9 2R G
oy [ E5| EE (RO} 2 i P & o DESCRIPTIONS AND REMARKS
e =25 =3 132 o SR 25
PR PF lge| @ | € BE 9
0'~2.5' Black fine and medium SAND with glass and slag, meist, no
odor,
£ a
2.5
L 2.5'-4.0" Brown/tan fine and medium SAND, moist, no odor.
- - Wet at 3.0 feet.
4__ 4

EOB € 4 feet {cave-in).

-

10
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Ciat Engieerning ¢ Environmental Consulting
3352 128th Avenue, Holland, Michigan 48424 29263

DELL ENGINEERING, INC.

LOG OF WELL/BORING S-10

CONTRACTOR: (el Enginepring, Inc.

PROJECT: Lty of Muskegon

ADDRESS: 3352 128th Ave, Moliand, M]
EQUIPMENT: _Hand auger

SAF - Area widse

CREW CHIEF:

PROJECT Np,, 99048670010

LOCATION: _Muskegon, MI

DELL OVERSIGHT: A48

OATE: Starteq f2/17/96

Finshed; J&/17/86

WEATHER: TIME: Started_f5500  Fimshea: _&05pm
OGROUTING/SEAL DRILLING METHOD (S) DEPTH .
Oepth/To Materal/Method 325" 0.0, Hand Auger > GROUND SURFACE
0'-2 natural cuttings ELEVATION: . ft,
) REMARKS: _90#t graphic log indicates fill WATER LEVEL BELOW
1L021' N, 88" 17.370" W GROUND DURING
DRILLING: .2t
e - . oo
= |u¥| wg 88| B OEo | PR g
ey 1EE| %2 (ool & 59 | &5 &8 DESCRIPTIONS AND REMARKS
B 22| =3 [ 5E] @ o= | o e
O Q'-1 Railrcad GRAVEL.
<
i ! O
- 1'=2' Fine and medium SAND with slag, dry, na odor,
2__ V4
Wet at 2 feel. E0B B 2 feet.
4]
55—
g
1) —
i
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< DELL ENGINEERING, INC.
K Cral Engingenng ¢ Environmental Consulting

{ . 3352 128th Avenue, Holland, Michigan 484240263

LOG OF WELL/BORING S—11

CONTRACTOR: _Bel Engineering, Inc.

PROJECT: _Cily of Muskegon

ADDRESS: 3352 128FR Ave, Holland, M1

SAF - Arpa wide

EQUIPMENT: _Hand auger

CREW CHIEF:

PROJECT No,; .. 980486/0010

DELL OVERSIGHT; A8

LOCATION: _ Muskegan, MI

DATE: Started '2/8/96 piushed

218798

WE ATHER; TIME: Started. BA0am _ Fisheq; 845 8w
GROUTING/SEAL DRILLING METHOD (S) NEPTH 6RO
: o o UND SURFACE
Depth/To Matenal/Method 3.25% 0.0, Hand Auger 4 : D SUF Gt
o4’ natural cuttings ELEVATION: . ft.
AFMARKS: SRl graphic log indicates fill WATER LEVEL BELOW
43 13054 N, 86" 17,339' W GROUND DURING
DRILLING: &5 tt.
) @ n — > oW
PO S BT 1 B P I T
ad |E&H| E2 129 £ 138 =5 | %9 OESCRIPTIONS AND REMARKS
R (?) E ﬁ g [y E 8” & b o wd
= ﬁ_}-‘m a T Qag’ 0
0'~0.5' Fine and medium SAND with topsoil and humus, vegetation at
...... 3 surface, dry, no ador.
0.5'-3.5' Tan/brown fine and medium SAND, dry, nc odor.
-
Wel @ 3.5 feet.
4 4
EOB 8 4 feel
6
8—
10—
it
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Crvil Engmeenng & Environmental Consulting
3352 1281h Avenye, Holland, Michigan 494249263

@) DELL ENGINEERING, INC. | | 0G OF WELL/BORING S~11, 30°'N

CONTRACTOR:  Def Engineering, Inc. e PROJECT:  Cily of Muskegon
ADDRESS: 3392 [281h Ave, Holland, M1 . SAF - Area wide
EQUIPMENT: _Hand auger PROJECT No.  950486/0010
CREW CHIEF; LOCATION: _Muskegon, M ]
BELL OVERSIGHT: /2 OATE: Starteq. J/18/96  Eished, _12/18/96
WE ATHER: TIME: Started_845am _ Finsheq: 850 am
GRQUTING_/SEAL DRILLING METHOD (8) DEPTH GROUND SUF
Depth/To Matenat/Method 325" 0.0, Hand Avger Pys 3 ] U{%FACE
0-25 natural cuttings ELEVATION: 1t
REMARKS: _Split graphic log indicates fill WATER LEVEL BELOW
GROUND DURING
DRILLING: _2 _fL
T U.JLOU Lt ¢ &lﬂ = E,_\ PE O
e ey @8 |GEl & ¥R | 22| Zo
s (2L OFE |20 2 Sw | 7 &5 DESCRIPTIONS AND REMARKS
o 2 A2 @J = 2 o Ho o«
=y H e a i 0 ;:I] [ds]
‘i-‘__}_f_ ‘....f}; 0'-0.5' Fine and medium SAND with topsoil and humus, vegetation at
5 i:t el surface, dry, no odor,
: 0.5'2" Tan/brown fine and medium SAND, dry, no odor.
2~ ‘ e Wel @ 2 feet.
2.5
£08 8 2.5 feel
4
o
o
10 -
15
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DELL ENGINEERING, INC.

Cwvil Engineernng » Environmantal Consulting
3352 128th Avenye, Hollgnd, Mizhigan 48424-0263

LOG OF WELL/BORING S~12

CONTRACTOR: _Oel Engingering, Inc. PROJECT: _City of Muskegon
ADDRESS: 3352 128tk Ave, Holland, MI SAF - Area wide
EQUIPMENT; _Hand auger PROJECT No.- _950486/0010
CREW CHIEF; LOCATION: _Muskegon, Mi
DELL OVERSIGHT: _H/8 OATE: Started f2/18/96  Einshed. 12/18/96
WEATHER: TIME: Started 94287 Fisheg: 000 am
GROUTENQ/SEAL DRILLING METHQD {S) DEPTH GROUND SURF ACE
Depth/To Material/Method 3.96" 0.0. Hand Auger 45 77U . -
0-4.5' natural cuttings ELEVATION o 1L
REMARKS: _plit graphic log indicates fil WATER LEVEL BELOW
43 13.087'N, 86" 17.276" W GROUND DURING
DRILLING: 4 ft.
] ) —_ b o=
mo |25 zE (290 = 58 | =i &0 DESCRIPTIONS AND REMARKS
et <L < L =5 S & Q P Jumt ﬁjm pag
"2 97 Zel § | BT B2 8
0'-2.5" Black/brown fine and medium SAND with glass, metal, and
humus, dry, no odor.
o
2.5
2.5'-4.5" Brown/reddish fine and medivm SAND, dry, nc odor.
4— U Wet @ 4.
0 45 e
EOH € 4.5,
B—
g
10—
12--
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— ]
DELL ENGINEERING, INC. _ ’
Cwd Engmeenng & Environmental COI\SUHH:Q I——OG OF WELL/BORING S 12! 200 S
i 3352 1284 Avenue, Holland, Michigan 484240263
CONTRACTOR; _fell Engineering, inc, PROJECT:  City of Muskegon
ADDRESS: W82 [281h Ave, Holland, M1 _ SAF - dreg wide
EQUIPMENT,; _Hand auger . PROJECT Noo 25048870010 o
CREW CHIEF: .. LOCATION: _Muskegon, MI
DELL OVERSIGHT: /8 DATE: Started 2718796 Finsheg: 12/18/96
WEATHER; TIME: Started . Finisheds
GROUTING/SEAL ORILLING METHOD (3) DEPTH GRAUND :
; - - SURFACE
Oepth/To Material/Method 325" 0.0, Hand Auger P2 ROUNI U.% ACE
07 natural cuttings ELEVATION: . _ ft.
REMARKS: _Split graphic log indicates fil WATER LEVEL BELOW
43 13.021' N, 86" 17.266' W GROUND DURING
- DRILLING: _85 1.
= || we (B8] 2 | &0 2E ) g
¥ |En| 52 ed| 2 | 38| f0 0 &8 DESCRIETIONS AND REMARKS
[le L?:‘)T'Z( ;()% or=1 E LLLjiu- &.‘Im & -
= me o o« o ©
0'-1.5" Red/brown fine and medium SAND with fine gravel, dry no
odar,
1.5
15'-2.5" Brown/black fine and medium SAND, dry, no odor.
2
2.5
2.5'-3.5" Reddish brown fine and medium SAND, dry, no odor.
3.5
3.5'-5.0" Brown fine and medium SAND, dry, no odor.
4 —
i 5.0
50'-7.0" Tan fing and medium SAND, dry, no odor,
B 0
o UFe Wel al 85 feel.
] 7.0
EQB @ 7 feet (cave-in).
8.
10~
K
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p) DELL ENGINEERING, INC. LOG OF WELL/BORING S—13

Cral Enginearing # Fnvironmentdl Consulting
S 3352 12Bth Avenue, Holland, Michigan 49424-9263

CONTRACTOR: _Dell Engineering, Inc. ) PROJECT: Gty of Muskegon

ADDRESS: 3352 128Fh Ave, Holland, M1 SAE - Areg wide
EQUIPMENT: _ffend suger PROJECT No.  950486/0010
CREW CHIEF: LOCATION: _Muskegon, MI
DELL OVERSIGHT: 22 e | OATE: Started _f2/18/95  Fiushed: _f2/18/96
WEATHER: TIME: Started 1030 am Finished, fG40am
GROUTING/SEAL DRILLING METHOD (S) DEPTH .
Depth/To Materal/Methoed 3.26" 0.0, Hand Auger 4 GROUND SURFACE
04" natural cuttings ) ELEVATION: fi.
REMARKS: _ Split graphic fog indicates fill ViIATER LEVEL BELOW
437 13.081' N, 86" 17.253" W GROUND DURING
DRILLING: 4 fi.
w jas — — o
I 1 T = T s =
53 (25| 22 128 & | 2y | 55| %o DESCRIPTIONS AND REMARKS
I ER T R S T
= Ae o o R
+_{_ 0'~0.5" Black TOPSCIL, dry, no odor.
0.5 1)
. 0.8'-1.5" Reddish brown/black, fine and medium SAND, dry, no odor.
1.5
1.6'-4" Brown fine and medium SAND, dry, no oder.
ZW
4 ] 0.0 4.0
Wet @ 4. 0B @ 4.
5
8
10—
o
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ORLL ENGINEESING, NG 1 | 06 OF WELL/BORING S-13 30’ N

3382 128th Avenue, Holland, Mehugan 49424-9263

CONTRACTOR: el Engineering, Inc. PROJECT:  City of Muskegon _
ADDRESS: 3352 128th Ave, Haitand, M ‘3/”_ _ /HPEI wide
EQUIPMENT: Hand auger R PROJECT No. 85048670010
CREW CHIEF: . LOCATION: MUSK&E’QO.’?, Moo
o —norne T AVE
DELL CVERSIGHT: OATE: Starteq_2/18/96  Finisheq; _12/18/96
HEATHER: TIME: Started [0:208m  Finisheq: /030 am
GROUTING/SEAL ORILLING METHOD (3) DEPTH GROUND SURFACE
Depth/To Material/Method 3.95% 0.0, Hand auger 4 . 3
o'-q natural cutlings ELEVATION: ___ft.
REMARKS: _Spit graphic lag indicates fill WATER LEVEL BELOW
GROUND DURING
DRILLING: 4 ft.
fus] w D =
PR R R T TR
ao |1En; 22 (29 & g3 | rL | &% DESCRIPTIONS AND REMARKS
a Gz @2 [T B 127 he | g
= o e &) & Dm
0’'~1 Black fine and medium SAND, dry, no odor.
| 1
'~2" Red/brown fine and medium SAND, dry, no odor,
o 2
) 2'-4" Tan fine and madium SAND, dry, no odor.
4] 0 4 . .
Wel @ 4. EOB @ 4"
B
7.
10
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-

DELL ENGINEERING, INC.

)) Crvil Engineering @ Environmantai Consyliing
L 3352 128th Avenue, Holland, Michigan 43424-9263

LOG OF WELL/BORING S-13 60’ N

CONTRACTOR: _Dell Engineering, Inc.

ity of Muskegon

PROJECT:

ADDRESS: 3352 128th Ave, Holland, M[

EQUIPMENT: . Hand auger

SAF ~ Area wide

CREW CHIEF:
. DELL OVERSIGHT: A/

LOCATION:

PROJECT MNo.:

850486/0010
Muskegon, MI

DATE: Started f2/18/86

Finished: 12716786

WEATHER: TIME: Started 059 am pinshed: _10:20am
GROUTING'/SEAL DRILLING METHOD (S) OEPTH GROUND SURF ACE
Depth/To Material/Method 3.25" 0.0, Hand Auger 4 >t ! SURFACE
bed natural cuttings FLEVATION: e ft.
QEMARKS: 9Pkt graphic log indicates fill W,’:\'I'ER LEVEL BELOW
GROUND DURING
DRILEING: _J_ft
) o — b D:‘:
e a |5 £ [0 2 oo | =7 a5 DESCRIPTIONS AND REMARKS
W J=x| a5 182 o | oz | g | &-
z < |go o W o o
0'-4" Red, brown, and black fine and medium SAND with slag and
core sand, dry, no odor.
2]
- v Wet at 3.
4 4
EOB @ 4,
6
g e
10—
-
[l
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DELL ENGINEERING, INC. LOG OF WELL/BORING S-14

Cit Enginegring @ Environmental Consulting
3352 128th avenue, Holland, Michigan 49424-9263

CONTRACTOR: _Delt Engincering, Inc. PROJECT: Lty of Muskegon e
ADDIRESS: 3352 128th Ave, Holland, MI SAE - Area wide 3
EQUIPMENT: _Hand guger PROJECT No. _990486/0010
CREW CHIEF: LOCATION: Muskegon, M! )
- - Gt JB
OELL OVERSIGHT: - | DATE: Started 278796 Finsheq: _J2/18/96
WEATHER: TIME: Started _#003m piysheg; 0 am
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SURF ACE
: et e “ACE
Depth/To Material/Method 3.25" 0.0, Hand Auger e ! .
o'-4 natural cuttings ELEVATION: ft.
REMARKS: _Spit graphic jog indicates fill WATER LEVEL BELOW
43 13.082° N, 86" 17.210' W GROUND DURING
ORILLING: .4 it
=] CCU’J - > o=
R R I ki R O I T =
N9 (Eni 2T |82 2 1 ge | En | &9 DESCRIPTIONS AND REMARKS
o 152 62 |27 B y R BTy w
% gel & | ® 85| ©
"l‘"_i_"':“_f_"‘:‘ 0’ Black TOPSQIL, dry, no odor, :
u.].., _IA
| R
< Y-4" Brown/tan fine and medivm SAND, dry, no odor.
2_
4 4
Wet @ 4'. EQB B 4.
6_
8
10
17
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O DFLL ENGINEERING, INC.

Civit Engineering ® Enveonmentai Consuiting
3352 1268th Avenue, Holland, Michigan 48424-9263

LOG OF WELL/BORING S-14, 60" N

CONTRACTOR: {left Engineering, Inc.

PROJECT; _Lity of Muskegon

ADDRESS: 3352 128th Ave, Holland, M!

SAF - Area wide

EQUIPMENT: Hand auger

CREW CHIEF:

PROJECT No.: _950486/0010

LOCATION: | Muskegon, MI

CDELL OVERSIGHT: A8 OATE: Started f2/18/96  pinshed: 12/18/96
HEATHER: TIME: Started /990 8m _ gyushed: 00 am
GROUTING/SEAL DRILLING METHOD {S) DEPTH GROUND SURFAC

2 S SURF ACE
Depth/To Material/Method 3.05° 0.0, Hand Auger 4 o ' _
0-4" nalural cutlings ELEVATION: . 1t.
‘ REMARKS: _Split graphic log indicates fil WATER LEVEL BELOW
43 13078 N 86" 17.202" W GROUND DURING
DRILLING: 4t
] T n — — ow
Zoo |58 20 |50 § | e BB He
a8 |EL £ |29 2 | &2 | P | %9 DESCRIPTIONS AND REMARKS
- |32 32 |83 2 | o% | aB | &
I Hw© 0. b ag w
0’1" Black with orange fine and medium SAND, dry, no odor.
| ]
¥-4' Tan and brown fine and medium SAND, dry, ne odor.
2_
4 . 4
9.0 Wetl 84'. EOB @ 4
6.".,
8*‘
10—
18 -
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N DELL ENGINEERING, INC.

Civit Engineering ¢ Environmental Consulting
3382 128th Avenue, Holland, Michigan 48424-9263

LOG OF WELL/BORING S-14, 200" S

CONTRACTOR: _Dell Engineering, Inc.

ACORESS: 3352 128th Ave, Holland, MI

CEQUIPMENT: Hand suger

CREW CHIEF:

PROJECT: _Lity of Muskegon
SAF - Areg wide
PROJECT No., _990486/0010

LOCATION: _Muskegon, MI

R4B

- DELL OVERSIGHT: DATE: Started 12/18/96  Finsned: _12/18/96
WEATHER: TIME; Started %8 sm Fingshed: 930 asm
GROUTING/SEAL DRILLING METHOD (S) DEPTH . o

Depth/To Materal/Method 3.95" 0.0, Hand Auger 05" GROUND SURFACE
0-9.5' natural cuttings ) ELEVATION: ... - ft.
REMARKS: 9Pkt graphic log indicates fill WATER LEVEL BELOW
GROUNE DURING
ORILLING: .9 ft.
=] 24 —_ iy
= |wi] owe (B9 E O Es | BE| g
5% 55 8¢ |98 & | 88 | v | &% DESCRIPTIGNS AND REMARKS
3% 133 32 (32| e B° | ke &7
2 ael| « & ad o
+++_|_+ 0'-1' Black TOPSOIL wilh vegelation at surface, dry, ne odor.
+ +
- LN & o s
- ¥~B" Reddish brown fing and medium SAND, dry, no odor,
.
A e
6 6
8'-8.5' Tan/brown fine and medium SAND, dry, no odor.
8 .....
Q e Wel gt Gl
95
OB e gs.
10
17
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DELL ENGINEERING, INC. LOG OF WELL/BORING S-15

3352 128th Avenue, Holland, Mickigan 48424-82623

CONTRACTOR: _DPell Engineering, Inc. i pROoJECT: Gy of Muskegon
ADDRESS: 2352 128th Ave, Holland, M1 SAE - Area wide
EQUIPMENT; _Hand auger PROJECT Now- 850486/0010 L
CREW CHIEF: ) LOCATION: _Muskegon, Ml N
(DELL QVERSIGHT; A/ OATE: Started 1278796 Fiushed: _1e/18/96
HEATHER: TIME: Started. M10am  fiyshed: M5 am
GROUTING/SEAL ORILLING METHOD (S) ODEPTH GROUND SURE ACE
Depth/To Material/Method 3.26" 0.0, Hand Auger 65" 3 Y SUF 3
0'-8.5 natural cuttings ELEVATION: __ — ft.
, REMARKS: _ Split graphic log indicaltes fill ) WATER LEVEL BELOW
43 13.096'N 86" 17.162" W GROUND DURING
DRILLING: .8 it.
a T —_ > o>
= o ¥§ §§ &Jlf E_ é%: ;§ 'Lj:i!m
e =5 EF |28 P G2l ry | %9 DESCRIPTIONS ANG REMARKS
o 31 &z |85 (=] g bk @
< o o (£ o3 o
i—l_j}j- o'~V Black TOPSOIL, dry, no odor.
+ +
N [ ot
OG o I'-2' Reddish brown fine and medium SAND with gravel, dry, no odor.
o L0
D 2000
OO o 2'-8.5" Brown/tan fine and medium SAND with gravel, dry, no cdor.
o L0
i 0o <
o L0
OO0 G
qo o L0
o0 <
o L0 )
Q0 <
~ o L0
o0 Q
O L0
65— O O e Wetl st 6 feel.
[ O
6.5 e
EOB @ 6.5
a8
1) e
12
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DELL ENGINEERING, INC.

Covil Engineening ® Cnvironmental Consulting
3352 128th Avenue, Holland, Michigan 49424-48263

L OG OF WELL/BORING

S-15, 60" N

CONTRACTOR:  Deld Engineering, Inc.

PROJECT: City of Muskegon

ADDRESS: 33852 128th Ave, Holland, M]

EQUIPMENT: _Hand suger

S54F - Arga wide

CREW CHIEF:

PROJECT No. g50486/0010

LOCATION: . Muskegon, MI

- ceareT.  RJE .

- DELL OVERSIGHT: DATE: Started  [2/18796 Finsheq: 12/18/96
WEATHER: TIME: Started 15 8m Finsheq: 25 am
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SURF ACE

Depth/To Material/Method 326" 0.0, Hand Auger 6.5 JUND SUE ACE
o-6.5 natural cutiings ELEVATION: ft.
REMARKS: _ Spiit graphic log indicates fill WATER LEVEL BELOW
43 13102'N, 867 17.172° W GROUND DURING
CRILLING: & i,
=] o — > o"L‘
u3 1EDS| EF (291 & 1 3a | Fpl &9 DESCRIPTIONS AND REMARKS
o7 (G2 a2 |87 2 BT | a9 | =
% T lge a. " e o
'Eﬁm}:}"_}_")f" 0=V Black TOPSOIL, dry, no odor.
ok
N L £ _H
OOO a '-2" Reddish brown fine and medium SAND with gravel, dry, no cdor,
o L0
2 2 O n O
o 2'~8.5" Brown/tan fine and medium SAND with gravel, dry, no odor.
o0 <
(9] OO
4 o0 <9
e} OO
oo <
4 (SRR e
(ORI
o L0 .
op d
= o O
o0
O OO
6— OO Y wet al 6 feel.
O [@]
8.5 ©
E0B @ 6.5
8-
10—
.
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DELL ENGINEERING, INC.

Civii Engmeernng & Environmental Consulting
3352 128th Avenue, Holland, Michigan 49424-8263

LOG OF WELL/BORI

NG S-16

CONTRACTOR: _dell Engineering, Inc.

PROJECT: _LHy of Muskegon

ADDRESS: 3352 128th Ave, Holland, M

SAF - Ared wide

EQUIPMENT: _ffand auger

CREW CHIEF:

PROJECT No.o _950486/0010

DELL OVERSIGHT: _A/8

LOCATION; _Muskegon, Mi

DATE: Starteq f2/18/95

WEATHER:

TIME; Started._____ Fimshed:
GROUTING/SEAL DRILLING METHOD (S5} DEFPTH BROUND AF A
Depth/To Matersal/Method 3.95% 0.0, Hand Auger 65" 5RO SU. CE
0'-6.5" natural cutltings - ELEVATION: o 1L,
REMARKS: _Spit graphic fog indicates fill WATER LEVEL BELOW
43 1314 N, 85 17130 W GROUND DURING
DRILLING: _6 ft.
] o . - oS
by o fw¥ o Nl 0
R L U b I I N
e [EL| EE 29| = | e | 2| &9 DESCRIPTIONS AND REMARKS
= D2 52 185 2 | BT we | &
< - o e o o Q&J:] t
Jr“l:f‘;:i* 0’1" Black TOPSQIL, dry, no odor.
b
) TS
O% a I'=2" Reddish brown fine and medium SAND with gravel, dry, ne odor.
< L0
P Z O O
OC(’) . 2'-8.5" Brown/lan fine and medivm SAND with gravel, dry, no odor.
O DO
. Opn d
O oO
00 O
4 o L0
00
O OO -
Op O
- L0
00 O
O OO
56— o Q wel al 8 feel.
< <
5.5 o
EQB @ 6.5
8-
10
2.
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3352 128th Avenuse, Holland, Michigan 484249263

@’ DELL ENGINEERING, INC. | 06 OF WELL/BORING S-16, 60° N

CONTRACTOR: _Oel Engineering, Inc. PROJECT: ity of Muskegon

ADDRESS:  JJ82 128th Ave Helland, M1 SAF - Area wide
EQUIPMENT: _Mand auger PROJECT No.: 850486/0010 .
CREW CHE};FI : e LOCATION: Muskegon, MI
P DELL OVERSIGHT: : DATE: Started /18796 Finished; _12/18/96
WEATHER: TIME: Started_f25am  Fiyshed: 1640 am
GROUTING/SEAL DRILLING METHOD (S) DEPTH 6RO )
Depth/To Material/Method 3.25" 0.0, Hand Auger & > UND SUF.“FACE
06 natural cuttings ELEVATION: . ft.
REMARKS: _Split graphic log indicates fill WATER LEVEL BELOW
' A3 13124 N, 86 171377 Y GROUNG DURING
DRILLING: .9 ft.
Q & in = ot o
o =5 by ] b oo ~ %o DESCRIPTIONS AND REMARKS
BT 143 23 |84 2 | o= | sy | &
<t @ e o & ag ©
0'~8' Brown tine and medium SAND, dry, no odor.
2
4
. 5
5'-6" Tan ting and medivm SAN, moist, no odor.
o G
Wel at 6 feet. EOB @ 6 feel.
10 -
12




Page 1 ot 1

OELL ENGINEERING, INC.

Civil Engineening # Environmeantal Consulting
3352 128th Avenue, Holland, Michigan 489424 -9263

LOG OF WELL/BORI

NG S—-17

CONTRACTOR: fell Fngineering, {nc.

PROJECT: City of Muskegon

ADDRESS 3352 128¢h Ave, Holland, M

SAF - Ares wide

"EQUIPMENT: __fland suger

CREW CHIEF:

PROJECT No.: 99048670010

LOCATION: Muskegon, MI

CDELL OVERSIGHT: _GAW

DATE: Starteqd /20797

Finished: 2/20/97

WEATHER: TIME: Started_£4990m  _ Finsheg: _205pm
GROUTING/SEAL ORILLING METHOR {S) DEPTH GROUND SURFACE
Deptih/To Matenal/Method 3,257 0.0, Hand Auger 6 ) o S REAC
0'-8° natural cuttings ELEVATION: . ft
REMARKS: _Split graphic log indicales fill V{ATER LEVEL BELOW
13.140° N, 86" 17.688' W GROUND DURING
ORILLING: &5 ft
) o n —_ b O
TR R AR
so |25 22 (e8| & | 3| fn | %° DESCRIPTIONS AND REMARKS
av =T =f <35 = ) il ot &u’) =
I B
Vo 0'<T Black fine SAND and SLAG, moist.
<
i )
S I'-2.5" Dark brown fine SAND with trace slag, moist.
2]
2.5
255" Orangish~brown fine SAND, moist.
4 -
_ 5
5'-6" Tan fine SAND with lrace wood debris, moist, becoming wet at
5.5,
_ ¢]
B FOR @B
g
10—
12
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DELL ENGINEERING, INC,

Civil Engmeering ¢ Cnvironmentat Consulting
3352 128th Avenue, Hoiland, Michigan 494249263

LOG OF WELL/BORING S-18

CONTRACTOR: _Oell Engingering, Inc.

PROJECT: Lty of Muskegon

ADDRESS: J3582 128th Ave, Holland, MI

SAF - Area wide

EQUIPMENT: _ffand auger

CREW CHIEF:

PROJECT No.:  950486/0010

LOCATION: Muskegon, MI

- ~regTe AJE
DELL OVERSIGHT: DATE: Started_2/20797  Fiished: _&/20/97
WEATHER: TIME: Started 2400m __  Fiyushed: _200pm
GROUTIN(-}/SEAL DRILLING METHOD {S) DEPTH GROUND SURE AC
Depth/To Material/Method 3,257 0.0, Hand Auger e RO ‘.JU. ACE
0-8 nafural cuttings ELEVATION: ft.
REMARKS: _9pfit graphic log indicales fill WATER LEVEL BELOW
43 13.158'N, 88" 17.062" W GROUND DURING
DRILLING: .6 . ft
T ma i E‘& € Em ._g d
c3o (e 28 as| & | ¥y | =8| Zg N
&3 |53 2% (€8 2 | &w | g | %o DESCRIPTIONS AND REMARKS
o <a| <3 |54 = [ o th P
= Wz ] = oy i 5
= m ® o e [:JCD
0'-1" Black fine and medium SAND wnths!ag dry.‘no odor.
M { ‘.-‘
V I'-4' Brown/black/tan fine and medivm SAND with some siag, dry, ne
P Y odor.
2 V-
</
]
<
4] 1 f <
i) 4'-8' Brown/tan fine and medium SAND with coal and slag at 4.5,
<7 moist, no odor.
: v
</
6 g p
Wel @ 68", EOB @ 6",
a—
10—
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!

DELL ENGINEERING, INC.

Civil Engingenng o Environment 3l Consulting
33%2 28th avenue, Holland, Michigan 49424-972683

LOG OF WELL/BORING S-19

CONTRACTOR: _Dell Engingering, Inc.

PROJECT: _City of Muskegon

ADDRESS: 33562 28th Ave, Holland, MI S5AF - Area wide
EQUIPMENT: _fHfand auger PROJECT No- _950486/0010
DELL OVERSIGHT: LAY DATC: Started 2720797 Finished: _2/20/97
WEATHER: TIME: Started_2050m  Finsheq: 230 pm
GROUTING/SEAL DRILLING METHOD {5) BEPTH GROUND SURFACE
Depth/To Material/Method 3.05% 0.0, Hand Auger & Ei'i{ffVATI;N' -
0'-8' natural cuttings -t f e L
REMARKS: Spiit graphic log indicates till WATER LEVEL BELOW
43 13176°N, 88" 17.016" W GROUND UURKI_NG
DRILLING: %% 1t
=] a o > o
W = BT R - P R -
as (25| 22 19yl 2 ] 28 =y | %o DESCRIPTIONS AND REMARKS
85 |GE| 82 S5 8 | §T | 48| &°
e i w© o b ag G}
+ 0'-0.%" TOPSQIL, moist,
0.5 |,
0.5'-6" Tan fine SAND with occasienal thin brown streaks, trace slag,
| moisl, becoming wel B 5°~5.5', petroleum odor @ 58",
D
4
; 6
B EOB & 6,
8
10—
12




Page 1 of

DELL ENGINEERING, INC.

Civit Engineening ¢ Envizonmental Consulting
3352 128th Avenue, Holtand, Michigan 494249263

LOG OF WELL/BORING S-20

CONTRACTOR: _Del Engingering, Inc.

PROJECT: City of Muskegon

ADDRESS: 3342 128th Ave, Holland, M

SAF —~ Area wide

EQUIPMENT: _ffand auger

PROJECT No.; . F50466/0010

CREW CHIEF:

LOCATION: _Muskegon, MI

DELL OVERSIGHT: __A/8

DATE: Started _2720/97 _ Finisheq: _2/20/87

WEATHER: TIME: Started_______ Fished:
GROUTING/SEAL DRILLING METHOD (3) DEPTH 6RO
Ak : UN RFACE
(epth/To Material/Method 3257 0.0, Hand Auger pe 3 D SU. ACE
0'-8' natural cuttings ELEVATION: L ft.
REMARKS: _ 9phit graphic log indicates il WATER LEVEL BELOW
' 43 13.199° N, 86" 16.983" W GROUND DURING
DRILLING: .8 ft.
] o 3 =
. Iy g w w = . own 3
Eroleh| 2B |nb) 8 | ¥F | 2| I \
be z ¥ %= — ou o %0 OESCRIPTIONS AND REMARKS
a Azl $2 |8= @ 9 aw T
e o e o. @« m% 5]
\) 0'-4" Brown fine and medium SAND wilh some slag and coal, dry, no
i b odor.
i jD
<
—y 3l
2 <7
[
. v
M
7
4 4 in
4'-8" Brown/black fine and medium SAND, moist, very strong
petroleum odor.
B 3]
Wet @ 6. EOB B 8,
G-
10—
12
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DELL ENGINEERING, INC.

Civit Engineening ¢ Environmental Consulting

3

CONTRACTOR: el Ehgiﬂ{i’t?ffﬂg, Ine,

33527 128th avenus, Holland, Michigan 494249263

LOG OF WELL/BORING S-20, 40’ N

ADDRESS: 3352 i28th Ave, Holland, M1

EQUIPMENT: Hand auger

CREWCHIEF:

RJ/B

PROJECT:

City of Muskegon

SAF — Area wide

PROJECT No,: 95048670010
LOCATION:

Muskegon, MI

DELL OVERSIGHT: DATE: Starteq_2/20/97 Finshed: . 2/20/97
WEATHER: TIME: Started . Fished: .
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SURFACE
Oepth/To Matenal/Method 3.25" 0.0, Hand Auger 5" 2 ! . B
0-8’ natural cutlings ELEVATION: _ft.
REMARKS: _Spfit graphic log indicates fili WATER LEVEL BELOW
: GROUND DURING
DRILLING: _& ft.
T u_;B L o &:'Eﬁ = E,— ,,..EJ: O
Fuotall & |es| & | ¥e | zf | Io
e 13 2z |[2¥| = pa | £ 1 %9 DESCRIPTIONS AN REMARKS
o wEi o6z |89 2 o7 | hw i
= = Mo o & ol ]
0'-1.5" Stiff brown CLAY, dry, no odor.
.5
- 1.5'=3" Brown/tan fine and medivm SAND,
2
| 3 |
Y 3'~4" Biack fine and medium SAND with some siag and coal, dry, no
} 7 ador,
2 — 4 D d
- 4'-6" Brown fine and medium SAND, moisi, very strong petroleun
odor.
. 6
© Wet @ 6. COB Q6.
8-
HEES
e
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DELL ENGINEERING, INC.

Civil Engmeering ¢ Environmentat Consulting
3352 128th Avenue, Holtand, Michigan 49424 -9263

LOG OF WELL/BORING S-21

PROJECT: _City of Muskegon

CONTRACTOR: _Dell Engineering, inc.
ADDRESS: 3352 128th Ave, Holland, M1

SAF - Area wide

EQUIPMENT; _Hfend auger

PROJECT Np,; _950486/0010

CREW CHIEF: .

LOCATION: _ Muskegon, MI

OELL OVERSIGHT: _CAW

DATE: Started. 2/20/97  Finished: _#2/20/97

WLATHER: TIME: Started 23007 Finished: _300pm
GROUT[NQ/SEEAL DRILLING METHOD (S) DEPTH GROUND SURFAC
Depth/To Materal/Method 3.26% 0.0, Hand Auger 5 Y SUF £
o5 natural cuttings ELEVATION: _ . ft.
REMARKS: _Split graphic log indicates fill WATER LEVEL BELOW
13.206' N, 86" 18.942" W GROUND DURING
DRILLING: _2 ft.
) &on - > o
T (uWR| 4k |fw| 8 |Gz | T8 | E
b |20] 22 g9 & | g8 | E5 | &8 DESCRIPTIONS AND REMARKS
87 |BZ| 52 |87 2 |97 | w¥| &
= me| o« «© =
3\) 0'-2" Dark brown and black fine SAND with some slag, moist.
<
| j&)
</
2 2 p
2'-3" Light brown fine SAND, moist to dry.
i 3
3'~3.5' Gray and black fine SAND, moist,
3.5
3.5'-5" Light gray fine SAND, moist, becoming wel between 4.5 -5,
4 stighl pelroleum odor.
5
EOB @5,
6
8—
10—
12~
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DELL ENGINEERING, INC. LOG OF WELL/BORING S-22

Cwid Engineerng » Environmental Consulting
3352 1280 Avenue, Holtand, Michigan 49424-9263

CONTRACTOR: _Oeil Engineering, fnc. PROJECT: . Cily of Muskegon
ADDRESS: 3352 128th Ave, Holland, MI SAF - Area wide
EQUIPMENT: ffand auger PROJECT No.: _950486/0010
CREW CHIEF: e LOCATION: Muskegon, MI
» sl e RJB
DELL OVERSIGHT: DATE: Storted o _ Fimished: ___
WEATHER: TIME: Started___ Finsshed:
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SURF A
Depth/To Matenal/Method 325" 0.0, Hand Auger 5 RO SUF CE
0°-5' natural cuttings ELEVATION: _ft.
REMARKS: _Spifit graphic log indicates fill WATER LEVEL BELOW
43 [3.229'N 86" 15.910" W GROUND DURING
ORILLING: 8 it.
[m] o on — > o=
L xh) 2E Q81 £ Q| By | 2% DESCRIPTIONS AND REMARKS
57 183 a2 |87 2 87 &% | &7
<t o a d ﬂ% 1]
0'-2" Brown/black fine and medium SAND with gravel and siag, dry,
o ne odor.
O
. 3
O
<
2] 22
J\) q 2'-3' Black fine and medium SAND and SLAG, dry, no odor.
<
. 2 19
s 3'-5" Brown/black fing and medium SAND and WOGD with some siag,
/ moisi, very strong peltroieum odor.
4 —
7 :
. 5 174
Wel @ 5. EOB @5
B—
B
00—
12 -
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DELL ENGINEERING, INC. LOG OF WELL/BORING S-23

3352 12Bth Avenug, Moland, Michigan 48424-8263

CONTRACTOR: _Ael Engineering, Inc. PROJECT:  Cily of Muskegon
ADORESS: 3352 128{h Ave, Holland, MI SAF — Area wide
CQUIPMENT: . Hand auger PROJECT No.  950486/0010
CREW CHIEF: LOCATION: _Muskegon, MI
DELL OVERSIGHT: LAY DATE: Started 2720797 finished: _2/20/97
WEATHER: TIME: Started 2000m inished: _ 330 pm
GROUTING/SEAL ORILLING METHOD (S) DEPTH

Depth/To Material/Method 3.25" 0.0, Hand Auger 5 FGROUND SU{?FACE
G'-5 natural cuttings LEVATION: ot

REMARKS: Spit graphic log indicates fill.
43 13.257'N, 88 16872 W

WATER LEVEL BELOW
GROUND DURING

ORILLING: _4 it.

jau ] o« — o w2

Eo (w8 oug (20 F |G| 28| 8
= )

me |ED) 22 |29 e = Eao | %8 DESCRIPTIONS AND REMARKS
e 1ZE] 23 Zi o o &

i = o o W m&(j o

0'-4" Dark brown fine SAND with irace slag, moist.
2__,

4'-5" Tan fine to medium SAND, wel.

EoB @ 8.
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OELL ENGINEERING, INC.

Cwil Engineerng & Tnvironmeantal Consulting
3352 128th Avenue, Holland, Michugan 49424-9263

LOG OF WELL/BORING S-24

CONTRACTOR: BPell Engineering, Inc.

ADDRESS: 3352 128th Ave, Holland, M1

EQUIPMENT: _ffand auger

CREW CHIEF:

DELL OVERSIGHT; _A¥8

PROJECT: Gty of Muskegon

SAF ~ Area wide
PROJECT No.: 950486/0010
LOCATION: _Muskegon, MI

Finished, _£/20/97

WEATHER: TIME: Started___ . Finished: _ —
GROUTING/SEAL ORILLING METHOD (S} DEPTH GROUND SURF ACE
Depth/To Material/Method 3.25" 0.0, Hand Auger 45 Sl CE
0'-4.5 natural cuttings ELEVATION: . fL.
REMARKS: _Spiit graphic log indicates fil WATER LEVEL BELOW
13.281' N, 86" 16.845" W GROUND DURING
DRILLING: 48 fu.
] (r'b’) — 2 O:
he 231 2R |28 = | ex | B | %9 DESCRIPTIONS AND REMARKS
=i <[ < < 3 o= ] QX a o
nzl wz |9 = i Ty &
< mw o o r::;é
3V 0'-2" Brown/black fine and medium SAND and SLAG, dry, no odor
<7
<7
- . |
J\) 2'-3 Brown fine and medium SAND with some slag, dry, no odor,
_<7
| S
S 3'-4.5" Tan fine and medium SAND, moist, no edor.
a-
4.5
Wet @ 45", FOB @ 4.5
5—
&
10—
19
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@3 DELL ENGINEERING, INC.
™

82
o

Civil Engmeerning ¢ Envirenmental Consuiting
3352 1Z28th Avenue, Holiand, Michigan 43424-9263

LOG OF WELL/BORING S-25

CONTRACTOR: _Dell Engineering, Inc.

ADDRESS: 4492 128th Ave, Holland, MI
CEQUIPMENT: _Hand auger

CREW CHIEF:

CDELL OVERSIGHT: Y8

PROJECT: Lty of Muskegon

SAF - Arpa wide
PROJECT No.o . 950485/0010
LOCATION: _Muskegon, MI

WEATHER: TIME: Started S
GROUTING/SEAL DRILLING METHQD {(S) DEPTH R 5
E ateris . SROUND SURF =
Depth/To Material/Melhod 3.25° 0.0, Hand duger 55 3 O 7 YURF ACE
a-55" natural cullings ELEVATION: it
' REMARKS: __2pif graphic log indicates fill WATER LEVEL BELOW
43 13.302'N, 88" 16.808" W GROUND DURII_NG
DRILLING: _ 2 . ft.
o] o g — >~ o
TR = T X = %,‘ - oo = 3-( O DESCRIPTIONS AND REMARKS
57 |32 32 |85 2 | 9% | a8 | &-
i Ho| & | @ | 42| &
/ O'~1.5" Brown/black fine and medium SAND wilh roots and wood, dry,
/ no odor.
1.5 wi
- 153" Black/brown fine and medium SAND, dry, no odor.
.
E 3
3'-4.5' Brown/black fine and medium SAND with little stag, wood, and
clay, dry, no odor.
4
4.5
4.5'-55" Brown/tan fine and medium SAND, wel at 5, no odor.
5.5
OB @ 5.5',
o
g--
10
17
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DELL ENGINEERING, INC.

Crai Engineering ® Environmaental Consulting
3352 128th Avenue, Holland, Michigan 494248263

LOG OF WELL/BORING S-26

CONTRACTOR: _Ded Engingering, Inc.

SAF — Areg wide

ADDRESS: 3352 128th Ave, Hoitand, M1

PROJECT: ity of Muskegon

" EQUIPMENT: Hand auger PROJECT No.- G50486/0010
CREW CHIEF: LOCATION: _Muskegon, MI
- -~ DA .
DELL OVERSIGHT: OATE: Started . 2/24/97 . Fished: | 224797
WEATHER, e TIME: Starteq, F80am Firshed: 20 om
GROUTING/SEAL DRILLING METHOD (3) DEPTM GROUND SURE
S E . ] SURFACE
Depth/To Materal/Method 3257 0.0, Hand Auger 65 2RU . ACE
0'-6.5" natural cuttings ELEVATION: . ft.
REMARKS: Spihit graphic log indicates fill WATER LEVEL BELOW
43 13.337'N, 86" I5.801 W GROUND DURING
DRILLING: _38 1t
fun ] an — 3 =
o jw® 3 . oy O
Fo (2N P |sE) & | U T2 T,
me |ES) = (E2 S o | = &0 DESCRIPTIONS AND REMARKS
- <L = <L o5 ] = by @
= wZzi 0= vy o Lt w G}
= Mo a o o
'i"‘+ 0'-0.5' TOPSOIL.
s L
cL 0.5'-2.5" Dark brown fine SAND with lrace slag, moist.
2.
2.5
2.5'-4.5" Brown fine SAND with trace slag, moist.
4 —
4.5
4.5'-5.5" Black and brown finge SAND with trace slag, moist.
55
5.8 5.5'-5.8" PEAT, moist.
B— 5.8'-8.5" Tan medium SAND, wel,
6.5
FoB @85
8
10~
%
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Cral Enginognng ¢ Enviconmentai Consuibing
3352 12Bth Avenye, Holland, Michigan 484249263

O DELL ENGINEERING, INC.
<>

‘:’__,/

LOG OF WELL/BORING S-27

‘ OFLL OVERSIGHT:

CONTRACTOR: _Hel Engineering, Inc.

ADDRESS: 3352 128th Ave, .‘-Iolfar_j‘g, M

"COUIPMENT: _ffand auger

CREW CHIEF:

CAW

PROECT: City of Muskegon

SAF -~ Area wide
PROJECT No. _ 9904586/0010
LOCATION: _Muskegon, MI
DATE: Starteg  2/24/97

Finished; _2/24/97

WEATHER: TIME: Started Firvshed: 1230 pm_
GROUTING/SEAL ORILLING METHOD (3) DEFPTH GROUND SURFACE
Jepth/To Materal/Method 3.25% 0.0, Hand Auger 5 3 J ' A
0-5' natural cuttings ELEVATION: .. _ ft.
REMARKS: _Spiit graphic log indicates Fill i WATER LEVEL BELOW
43 13.364° N, 86" 18,830 W GROUND DURING
DRILLING: _42 .
] ©on - - ox
o (w8l ogg (B8 E | 6o | PR g,
ag 15 £2 1¢egp & el ET a5 DESCRIPTIONS AND REMARKS
o T =25 | FE fus} st o b =5
Wz w4 o ] Wiy I}
=T Cﬂm o I O{D
J\) \ 0'-¥ Dark brown fine SAND and SLAG, moist.
<7
| Y,
S '-3.2" Tan fine SANC, moisl.
2
] 3.2
35 3.2'~3.5" Medium, brown CLAY, moist,
@ 4 ]\) 3.5'-4" Black and brown fine SAND with some slag, moist.
4 3 e »
4'-4.2" PEAT, moisl.
4.2'-5* Tan fine and medium SAND with trace gravel, wel.
N 5
EOR B8 5.
6
8
-
e
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!

Civil Engineering » Environmental Consylbng

CONTRACTOR:  Dell Engineering. Inc.

DELL ENGINEERING, INC.

3357128t Avenus, Holland, Michigan 404249263

LOG OF WELL/BORING S-28

ADDRESS: 2352 128th Ave, Holland, MI

" EQUIPMENT: | Hand auger

CREW CHIEF:

DELL OVERSIGHT: /B

PROJECT: _City of Myskegon

SAE ~ Area wide
PROJECT No.; _990486/0010
LOCATION: . Muskegon, Ml
DATE: Started 2/24/97

Fished: _2/24/87

y

WEATHER: TIME: Started. . Finished:
GROUTING/SEAL _ BRILLING METHOD (S) DEPTH GROUND SURFACE
Oepth/To Material/Method 3.25% 0.0, Hand Auger 4 PROUNI ‘.U' ACE
o'-a’ natural cuttings ELEVATION: 1t
, REMARKS: _Spit graphic fog indicates Hll WATER LEVEL BELOW
13.378'N, 86 18.712" W GROUND DURING
ORILLING: _ i
o o — iy T
T, juBl w98 F RS | PS8
=8 &5 &2 wgl & | 28 | I &g DESCRIPTIONS AND REMARKS
- o B =z = O o W o
= nzi vz (5= o i wa 5
< o e o & oz
- 0'~2" Brown/black fing and medium SAND, GRAVEL, and SLAG, dry, no
O odor
O
i O
&}
O
2 2O
j\) 2'-3" Black/brown fing and medium SAND with some ¢oal and slag.
v
i 3 0
s 3'-4" Dark dbrown fine and medium SAND, dry, no odor,
4 - 4
EOB @ 4" due to auger refusal in PEAT with roots and wood,
£ —
g
10—
i
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Q/?\ DELL ENGINEERING, INC. || 0G OF WELL/BORING S—29
7

Civit Engineening @ Dnvwonmental Consutting
3352 128th Avenue, Holland, Micthsgan 494249263

CONTRACTOR: Del Engineering, Inc, ) PROJECT: Ly of Muskegon
ADDRESS: 3382 128th Ave, Holland, M1 SAE - Areq wide
CEQUIPMENT; _Hand auger : | PROJECT Mo 950486/0010
CREW CHIEF: LOCATION _Muskegen, Ml
P DELL OVERSIGHT: A8 OATE: Started. 2/24/97
WEATHER: TIME: Started_..

GROUTING/SEAL DRILLING METHOD (5) DEPTH GROUND SURE AC
Depth/To Material/Method 3267 0.0, Hand Auger 4.5" e - ) AE
0-4.5 natural cuttings ELEVATION: . ft.

) , REMARKS: _Spiit graphic log indicates fil WATER LEVEL BELOW
43 133927 N, 86 18.710' W GROUND DURING
DRILLING: .45 41
] o I — > D:?
oa L = = Qo — O @ o ©o OESCRIPTIONS AND REMARKS
ol 9| =45 | 5Z o oo [ et Z=
mg vz i a w g; I}
o 0’1 Black fine and medium SAN(, GRAVEL, and SLAG, dry, no odor
O
i ! )
L I'-2" Dark brown ting and medivm SAND, dry, no odor.
2] 2
2'-4" Tan/brown fine and medivm SAND with some clay, dry, no odor.
4 4
4'-4.5" Black PEAT with wood/roots, moist, no odor,
4.5

Wel @ 45'. ECB @ 4.5,
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C DELL ENGINEERING, INC.

Crett Engneenng + Environmental Consultng

e 3352 128th Avenue, Holland, Michigan 494249263

P

LOG OF WELL/BORING S-30

CONTRACTOR: _Del Engineering, Inc.

CROJECT: Cily of Muskegon

ADDRESS: 3352 1281h Ave, Hollgnd, Ml

EQUIPMENT: _Hand auger

LSAE - Areq wide
PROJECT Np.. 950486/0010

CREW CHIEF: L.

' CELL OVERSIGHT; _CAW

LOCATION: _Muskegon, M1

DATE: Started

Fimshed:

WEATHER: TIME: Started 2 . Finished: _?
GROUTING/SEAL DRILLING METHOO (%) DEPTH . . -
Depth/To Matenal/Method 305" 0.0, Hand Auger e GROUND SURFACE
Iy . . 1 - - .
0-¢' natural cuttings CLEVATION: _____ft.
) REMARKS: _ Spilit graphic log indicates fill W—\TER}.EVEE" BELOW
43 13441°N, 86" I8.726" W GROUND DURING
DRILLING: . %% 11,
[ [P, — > o
S e T8 R T . 5 o | —a Y
88 55| 22 |20 & | a8 | E2 | &8 DESCRIPTIONS AND REMARKS
o7 |&2] &2 |83 2 | ¥ | av | g7
<L w o G o E‘é
Y, 0'-13" Black fine SAND and SLAG with irace gravel [possible former
o RR subgrade), moisi.
i 3P
: 1.3'-3" Brown fine SAND with trace clay chunks,
o
4 3
3-8 Gravyish brown CLAY with some sand pockets and trace wood
debris, moist, wel at ~55’,
4 —
65— : -
EOB @ 6.
g
1)
o




Pagp

foot g

Ciovit Engneerng ¢ Eonvironmentsl Consulting
3352 128th Avenue, Hoftand, Mictugan 4942408263

<?\ DELL ENGINEERING, INC. |
e

LOG OF WELL/BORING S-31

CONTRACTOR: Del Engincering, Inc.

pPROJECT: _Cily of Muskegon

ADDRESS: 3352 f?é?“?d‘/i ve, Holland, Mi

SAF - Areda wide

CEQUIPMENT: Hand auger

CREW CHIEF:

PROJECT No.:  960486/0010

PDELL OVERSIGHT; _EAKW

LOCATION: _Muskegon MI

WEATHER:

DATE: Started 2724797 Fiushed:

TIME: Started 24027 Fimyshed:
GROUTING/SEAL DRILLING METHOD {5} OEPTH GROL
g ) ater < - IND) © sl
Depth/To Material/Method 326" 0.0, Hand Auger 5 2RO EJ SURFACE
o-5 natural cuttings CLEVATION: 1t
REMARKS: _Split graphic log indicales fill WATER LEVEL BELOW
43 13,471 N, B 16.685' W GROUND DURING
DRILLING: 45t
o Tin — ol =
se (x5 TE RO £ ST = s DESCRIPTIONS AN( REMARKS
B 2% 23 |E&] o o= | ol o
mé w7z Fﬂ"-o ’n_‘ Lé’ UIEé o
o 0'-2" Brown fine SAND and GRAVEL with some slag, moist to dry,
O
- <
<
1%
2 2 ©
"‘ ' 2'-3.5" Dark brown and brown fine SAND with little slag, moisl.
35
3.5'-4" Dark brown fine SAND and PEAT, trace wood.
4 4
4'-5" Brown/gray fine SAND with ¢lay chunks, trace wood, wet at
/_ 45",
s |7
EOB B 5.
5
f...

10—
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Covit Engneening ¢ Envieonmental Consulbing
33521280 Avenue, Holland, Mictegan 434249263

@ DELL ENGINEERING, INC.
>

LOG OF WELL/BORING S-32

CONTRACTOR: _ Hell Engineering, Inc.

pPROJECT: Lty of Muskegon

ADDRESS: 3352 128th Ave, Holland, M/

SAF - Area wide

TEQUIPMENT: Hand auger

PROJECT No. _950486/00/0

CREW CHIEF:

LOCATION: Muskegon, M

DATE: Started 27/24/97  Fiyshed: _2/24/97

WEATHER: TIME: Started e Finished:
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND
2] : =Y - 3 SLURF "
Depth/To Material/Method 3257 0.0, Hand Avger 5 o0 ol .J\? ACE
0-5" natural cuttings ELEVATION: . - 1t
REMARKS: _ Sphit graphic log indicates fill B WATER LEVEL BELOW
43 3510 N, 86 18.650 W GROUND DURING
DRILLING: .5 ft.
o |wB| oue (880 2 | Es | 28] @
&8 5| %% 0p| £ | g8 | ES 58 DESCRIPTIONS AND REMARKS
@ szl @2 |85 =2 | g7 | he | g7
<% o w Q. o C}m
u 0'-2" Black/brown fine and mediuin SAND with gravel, slag, and some
© coal, dry, no odor.
@]
>
O
2 2
- 2'-3" Black/brown fine and medium SAND with slag, and seme gravel,
dry, no odor.
. 3 @
V 3'~4.5" Brown fine and medium SAND with some slag, dry, no odor.
j
<7
4] jD (
45 | < .
4.5'-5" Black PEAT, organics, and wood, moist/wet, no odor.
N 5
EOB @B 5.
65—
s
10~
12
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<@ DELLENGINGERING, INC. || 05 OF WELL/BORING 5-33
//

3352 128th Avenue, Holland, Michigan 49424 - 9283

CONTRACTOR: _Del Engineering, inc. PROJECT: _Lify of Muskegon

AQDRESS: _J352 128th Adve, Holland, M1 " SAF ~ Area wide
TEQUIPMENT: _ffand auger PROJECT No. _ 950486/0010
CREW CHIEF: | . LOCATION: Muskegon, M{

COELL QVERSIGHT: GAW 2/24797

- DATE: Slarted /24797 iushed:

WEATHER: TIME: Started 32007 Finshed: .
GRAOUTING/SEAL DRILLING METHOD {S) DEPTH o
Depth/To Material/Method 3,067 0.0, Hand Avger 55 GROUND SURFACE
0'-55" natural cuttings e ELEVATION: ____ ft.
) REMARKS: _Spiit graphic log indicates fill WATER LEVEL BELOW
43 11.525'N, 86" 16.625' W GROUND DURING
ORILLING: 49 11,
0 o — =
T [wgowe WEL T Eo I BE| g
a8 1EN| £$2 |ew) & 8| &7 ag DESCRIPTIONS AND REMARKS
[T ey 3 = x Z P I o us <7
= oz | wx |[9F P b o) &
= mm o O;B
0°-2.5" Dark brown fine SAND with trace black sand and siag, moist.
.
2.5
2.5'~3" Light brown fine SAND wilh irace clay,
A 3
/ 3-4.5" Gray/brown fine SAND and soft CLAY chunks, litile wood,
yd moist.
4 /
45 |~
: 4.5'-5.5 Brown fine to medium SAND with trace gravel, wet.
5.5
E0B B 55
B
5
10--
14
beo
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Covtt Tnghingenng & Enveonmantal Consylling
o 3352 128th Avenue, Holland, Michigan 494240263

<’ DELL ENGINEERING, INC.

LOG OF WELL/BORING S-34

CONTRACTOR: _Del Engineering, Inc,

PROJECT: Gty of Muskegon

ADORESS: 3352 128th Ave, f'f{?{it?f?d, M

SAF - Area wide

EQUIPMENT; _Hand auger

PROJECT Noo  950486/0010

CREW CHIEF:

RJB

LOCATION _Muskegon, MI

¢ DELL OVERSIGHT: OATE: Started_2/29/97  Fiushed: 2724797
WLATHER: TIME: Started. . o Finished:
GROUTING/SEAL DRILEING METHOO (S) DEPTH GROUND SURFACE

Depth/To Materal/Method 3.25" 0.0, Hand Auger 45 : L oU. ACE
0'-45 naturat cuttings ELEVATION: it
REMARKS: _3plit graphic leg indicates fil WATER LEVEL BELOW
43 13541 N, 86" 16.604" W GROUND DURING
DRILLING: 4.t
— o — 3 oo
Ge [zm| =% |99 & | g | =, | %o DESCRIPTIONS AND REMARKS
o’ 35| &2 1850 2 | 9% | &5 &
& ~ oW Q. hd oz ©
-~ 0'-1' Fine and medium SAND and GRAVEL with some clay, dry, no
o odor.,
O
A i @]
I'~4" Brown sandy CLAY, dry, no odor.
P
4 4
4'~4.5" Black WCOOD, wet.
4.5
ECB @ 4.5,
5
8o
10-
gl
2
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DELL ENGINEERING, INC.

Civit Engineenng « Environmental Consulting
3352 128th Avenue, Holland, Michigan 494240263

LOG OF WELL/BORING S-35

CONTRACTOR: Dell Engineering, inc.

PROJECT: _City of Muskegon

ADDRESS: 3382 728th Ave, Holland, MI SAF - Ares wide
CEQUIPMENT; _Hend auger PROJECT No,: _ 960486/0000 L
CREW CHIEF: LOCATION: _Muskegon, MI

POELL QVERSIGHT: _CAKW

OATE: Starteq &24/87  Finshed: 2724797

WEATHER:

Fimshed, 420 pm

GROUTING/SEAL ORILLING METHOD (S) DEPTH GROUND SURE AC
) i SROUND SURFACE
Depth/To Material/Method 3.25" 0.0, Hand Auger r > | . L
-4 natural cuttings ELEVATION: .. 1t
REMARKS: Sphit graphic log indicates fill WATER LEVEL BELOW
43 13.682°N, 86" 16.574" W GROUND OURING
DRILLING: .38 st
o« - . =
s judowe (B0 F | Ec 2% ¢
=8 1N ST eg| & |3y | E=| &8 DESCRIPTIONS ANG REMARKS
A 130|232 65| 2 9% | we | &7
= @ © o, & L-]Eg o]
j\j 0'-1 Red and tan core sand, some brown fine sand.
<
| 19
< I'-1.7" Dark brown fine SAND wilh trace clay and slag, moist.
A
5. ]V 1.7'-2.5" Black SLAG and fine SAND, moist.
2.5 r\(_/'
2.5'-3.5' PEAT and black fine SAND, moist.
35
//j 7 35°-4" Dark gray fing and medium SAND with wood, wet,
4_ 4 "/ -,
EOB @ 4,
5
8-
1) -~
L
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Civit Engmeening o Cnwrenmental [‘.omsuitm’g . L O G O F w E L L / B O R IN G S - 3 6
_,/ 3352 128th Avenye, Holtand, Mithigan 494243263
CONTRACTOR: Ol Engingering, Inc. - pROECT. Gty of Muskegon
ADDRESS: | FI92 128th Ave, Holland, M1 SAF - Area wide
CEQUIPMENT: Hand auger PROJECT No. 95048670010
CREW CHIEF: - . LOCATION: _Muskegon, Ml
 DELL OVERSIGHT: OATE: Slarted_ 2/24/97 _ ¢iushed: . 2/24/97
WEATHER: TIME: Started . Frmshed: . .
GROUTING/GEAL DRILLING METHOD (S} DEPTH GROUND SURF ACE
Depth/To Materal/Method 325 0.0 Hand Auger 3 [j . SR AL
0-3 natural cuttings CLEVATION: it
REMARKS: _Sphit graphic log indicates fill WATER LEVEL BELOW
43 13.594' N, 867 16.528" W GROUND DURING
DRILLING: .3 ft.
o — e s
S A T A T R I P R
ad |E5| 22 jwo: & o8 i ET &a DESCRIPTIONS AND REMARKS
ui & W = = @2 w <
s Gz #2 |e=1 = 27 1 hw o
= Bep ~ |« ag oo
V 0'-3" Black fine and medium SAND with concrels, gravel, brick, and
p <7 slag, concele and vegeialion at surface.
| jD
7
& 7
| 3 [
EOB @ 3" due to auger refusal
4 —
6___
|
10 -
12
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@\ DEEL ENGINESRING, INC. 1L 0G OF WELL/BORING S-36, 100’ S

) 3352 128t Avenue, Holland, Michigan 494749263

CONTRACTOR: _Bel Engneening, Inc. PROJECT; Lty of Muskegen
ADDRESS: 3352 128th Ave, Holland, M!

CEQUIPMENT: fend auger

_GAF - Area wide
PROJECT No..  950486/0010

CREW CHIEF: LOCATION: Muyskegon, MI
= = ~re AJE 5 i .
DELL OVERSIGHT: e OATE: Started 2724797 fiusheqd: &/24797
WEATHER: TIME: Started__ Fimshed;
GROUTING/SEAL DRILLING METHQD (5) OEPTH GROUND SURF ACE
Depth/To Material/Method 355 0.0 Hand Auger 4 SROUND 5 ‘ AC
-4 natural cuttings ELEVATION: 1t
REMARKS: _Spiit graphic log indicates il WATER LEVEL BELOW
GROUND DURING
ORILLING: 4 ft,
T TR LA P e A
[ " = = x
8 |EZ| 22 |28 = 38 £L S DESCRIPTIONS AND REMARKS
o nz| wz |87 2 o e &
< me| & ad
0’1" Black/brown/reddish fine and medium SAND, dry, no odor.
~ !
t'=4" Brown CLAY with some sand seams, moist, no odor.
o
4 4
EOB @ 4'.
6_._
o
10 -
.
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ENGINEERING, INC.

Coal £ ngmm‘r neg & Environment gl (cmsumnq
3352 128t Avenue, Holland Michigan 40424 -

S

9263

LOG OF WELL/BORING S-37

CONTRACTOR: [J(’f.f [ ngineering, Ine.

PROJECT: Ly of Muskegon

ADDRFSS: 335 .,) 1268th Ave, Holland, MI

DAL Areawide

CEQUIPMENT; f1and auger

CREW CHIEF: ..

PROJECT No.: S50486/0010)

LOCATION: Muskegon, MI

' fE cpo e CAW o
DELL OVERSIGHT: OATE: Started 3777897  tiushed: 3/7/9/_
WEATHER: TIME: Started 8406w Frushed; 920 am
GROUTING/SEAL DRILLING METHOD (S} DEPTH ] o

Depth/To Matenal/Method 3.25" 0.0, Hand Auger 7 GROUNDB SURFACE
o-7 natural cutlings “' ELEVATION: _____ ft.
REMARKS: _ 9P graphic log indicates il WATER LEVEL BELOW
43 13.626°N, 86" 16,520 W GROUND DUR{NG
ft.
[ r —_ =
x luid) we W8T | Eo | B8 2
e 137 2 |eg| 2 | 23| &0 | za DESCRIPTIONS AND REMARKS
We 25| 45 [F34]| o o= | ol &
PEL T | & w lé]"&t) 5
b"? 0'-0.8" TOPSOIL and coarse GRAVEL, moist to dry.
B cT 0.8'-2.3" Brown and black fine SAND with trace clay, fine gravel,
coal, and slag.
2
2.3
2.3'-8.5" Brown and gray CLAY with occasional pockets of brown
and black fine sand, moist to dry.
4
£ —
6.5
6.5'-7" Tan tine lo medium SAND with trace wood, wet.
;
EOB @ 7.
8.
10) -
3
.
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DELL ENGINEERING, INC.

Covl Engineernng ¢ Enveonmental Consulting
3352128t Avenge, Holland, Michigan 494249263

LOG OF WELL/BORING S-38

CONTRACTOR: el Engingering, Inc.

PROJECT: Lty of Muskegon

ADDRESS: 3352 128th Ave, Holland, M1

GSAF -~ Areag wide

CEQUIPMENT: _Hand avger

CREW CHIEF:

PROJECT No.: . 890486/0010

' DELL OVERSIGHT: . CAW

LOCATION: _Muskegan, MI

1
+V

DATE: Started /7797 Fiwshea 37797
WEATHER: TIME: Starteq  925am  Fiushed: 1000 am
GROUTENG_/SEAL ORILLING METHOD {S) QEPTH GROUND SURE ACE
Depth/To Matenat/Method 3,257 0.0, Hand Auger e SROUND . ACE
o7’ nalural cuttings CLEVATION: - ft.
A REMARKS: _Spfit graphic log indicales fill WATER LEVEL BELOW
13.655" N, 86" 16.489" W GROUND OURING
DRILLING: 68 ft.
T, EE W itk = E,:J’.: EE =
B8 15 52 |eo| 2 | 23| ES| 28 DESCRIPTIONS AND REMARKS
o™ <L = < o= =] [ ﬁjm o -
w % wnz ﬁ © a lﬁl:J =) % ()
+(I1 0'-1" TOPSOIL and coarse GRAVEL, moist to dry.

'=2" Bark brown fine SAND with some slag, moist {o dry.

: ﬂQu<9+c,

(AW
; !
(] ~

2'-3" Light brown fine SAND with occasional pockels of black sand,
moist to dry.

3'-3.6" Light brown fine SAND with some coarse sand and pockets of

3.5 brown clay, moist to dry.
3.5'-5 Tan fing SAND with some mediym sand and trace coarse
4 v sand, moist.
i M 5
5'-7" Tan fing SAND, moist.
o
7 Wet al 6.8
EQB @ 7.
8
10~
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(&> DELL ENGINEERING, INC. LOG OF WELL/BORING S-39

Civit Engineenng e Fnvronmental Consulting

3352 128th Avenue, Moltland, Michigan 494240263

CONTRACTOR: Dell Engineering, inc.

PROJECT: Gty of Muskegon

ALDDRESS: 3352 128th Ave, I-f?ﬂancl. Ml

SAF - Area wide

EQUIPMENT: _Hand auger
CREW CHIEF:

PROJECT Moo . 950486/0010

LQCATION: _Muskegon MI

- - S CAW 7797 _ oy
OELL OVERSIGHT: DATE: Started 37797 Fimshed; _3/7/97
WCATHER: TIME: Started. /000 am  Finished; [t08m
GROUTING‘/SEAL DRILLING METHOD (5) CEPTH SROUND SURFACE

Depth/Teo Maternal/Method 3057 0.0 Hand Auger 2 g ' AL
0-12' natural cuttings ELEVATION ft.

] REMARKS: _Spfit graphic jog indicates fifl WATER LEVEL BELOW
A3 13877 N BE 16.482° W GROUND DURING
DRILEING: ft.
© o —_ - oy

IV 1o TR B R P I - O

an (25 22 122 2 g2 || %S DESCRIPTIONS AND REMARKS

IS <L =< <5 o5 o [ et EL]U’ T~

w(z( 0wz ot a I,-JI:J ':355 &)
05 [T 0'-0.5 TOPSOIL.
\) 0.5'~1.5" Dark brown fine SAND with some slag and fine gravel, trace
7 @ u chunks of light crange chalky material.
15 2
1.5°~12" Sliff, brownish—gray CLAY with some light gray mettling, moist
2 to dry.
b 3 55" Becoming sefter, sandy clay, moist te wel, (possible wet
£ ] seam)
- g §'-12' Becoming brown and stiff, moist to dry.
& —
g8
10—
2 OB 8 12°
14—
16 -
i3 -
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DELL ENGINCERING, INC. LOG OF WELL/BORING S-40

/0 Cowd Engmeering ¢ Envirenmental Consutting
3352 128th Avenue, Holland, Michigan 494248263

CONTRACTOR: _Dell Engincering, Inc. PROJECT:  Lity of Muskegon B
ADDRESS: _F352 128th Ave, Holland, MI SAF - Area wide

TEQUIPMENT: . ffang auger PROJECT No. _950486/0010
CREW CHIEF: LOCATION: Muskegon, MI

L OF - e CAW I ; - ;

p DELL OVERSIGHT: DATE: Started /10797 Finished: 310797
WEATHER: TIME: Started 94537 Finsheg: 1010 aa
GROUTING/SEAL DRILLING METHOD (5} DEPTH GROUND SURF ACE

Depth/To Materiat/Method 3257 0.0, Hand Auger 5 SROUND SUT
-6 natural cuttings ELEVATION: L fL.
REMARKS: _ Spflit graphic log indicates fill WATER LEVEL BELOW
43 [3712°N. 86" 16.437" ¥ GROUND DURING
DRILLING: %5 ft.
0 & — > o=
oo |ulB| ug |BR| § |Gz |t g,
=3 |¥2| £$2 129 2 | B | Fo ] &2 OESCRIPTIONS ANO REMARKS
s < <45 &4 ) [apad o U pe
w % wnz i o W g a,;) I}
4"+ 0'~0.5' TOPSOIL.
0.5 |,
j\) 0.5'-2" Black SLAG - some {arge chunks, with same fing sand,
7 <7
V
2 e |
2'-5.3" Brown silty fine SAND with occasional pockets of dark gray
clayey sand at 3.5'-4', trace slag and core sand, moist.
4
i 5.3
2.9 =L 5.3'-5.5 Saft, decayed WOOD,
5 6 10 §.5'-8" Tan fine and medium SAND, wel.
EOB @ 6",
a_
10—
t?
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<§\> DELL ENGINEERING, INC.
S Dad Engmegnng & Fnveonmental Consuiling
,,/

3352 128th Avenue, Holland, Michigan 48424- 9263

LOG OF WELL/BORING S—41

CONTRALTOR: Oell Fngineering, Inc.

PROJECT: Gty of Muskegon

ADDRESS:

SAF -~ Area wide

J362 128th Ave, Holland, M{
EQUIPMENT:

850486/0000

Hand auger
CREW CHIEF:

PROJECT No.:

Muskegon, MI

DELL OVERSIGHT: A4V

LOCATION:
DATE: Starteq 30/87

Finished; _3/ f‘O_{;‘{[,m

WEATHER: TIME: Started.. %9947 . Finished: /00 am

GROUTING/SEAL DRILLING METHOD (S} DEPTH GROUND SURE
Depth/To Matenal/Method 3257 0.0, Hand Auger ag 3RO L qU~ FACE

0'-4.3 natural cuttings ELEVATION: L

WATER LEVEL BELOW

, REMARKS: __Spfit graphic log indicales fil
13.738' N, 86" 16.406" W GROUND DURING
DRILLING: _4 ft.
s |wd|owe PRl E | Es | 25 9
8 |&% &2 |ed| & | 28 EE | &8 DESCRIPTIONS AND REMARKS
Wz x w= ] <
3 b G‘,z o & Q Q= Hw o«
= we | e b af w
9.2 'J*\} 0'-0.2" Dark brown sandy TOPSOIL with grass and some siit.
n 0.2'-0.8' Dark brown fine SAND with some fine and coarse gravel
03 _{ <7 size Dlack glassy cinders,
. Y 0.8'-1.5" Brown fine SAND with some black and brown vesicular
(5 <7 cinders (fine to coarse gravel size), and some fine black sand.
LT LT 1517 Gray silly fire SAND [(usnaturat looking} with some white and
o o ' brown medium sand and trace biack, brittie coal. /'
L7°-3.5" Brown fine SAND with some very fine black sand, trace
U black fine gravel, trace silt, and trace black coal.
- 3'-3.5' Orange and very moist.
35 4
' i ' 3.5'-4" Brown sandy SILT and WOOD with some tan and red/ocrange
4 4 UL brick material.
e 4"-4.3" Light brown fine SAND with some medium and coarse sand,
and trace fine gravel, wet. f
EOB @ 4.3'
&
8
10 -
12
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4 Civil Engneening & Envirgnmental Consulting
< 3352128th Avenue. Holland, Michigan 40424 -9263

'5 DELL ENGINEERING, INC.

|
|
;

LOG OF WELL/BORING S-42

City of Muskegon

CONTRACTOR: _Dell Engineering, Inc., PROJECT:
ADORESS: 3352 128th Ave, Holland, MI SAF - Area wide
EQUIPMENT: Hand auger PROJECT No- 850488/0010
CREW CHIEF: LOCATION: Muskegon, Ml
= TS LKV . . 5
DELL OVERSIGHT: DATE: Started 10797 Finished, _3/00/97
WEATHER: TIME: Started_i0:35 am Finished: _k25am
GROUTING/SEAL ORILLING METHOD (S5} DEPTH GROUND SURF ACE
Qepth/To Materal/Method 525" 0.0, Hand Auger 25 ’ U S U- FACE
0-24 natural cuttings ” ELEVATION: ... ft.
, REMARKS: _SPit graphic log indicates fill WATER LEVEL BELOW
43 3757 N, 86" 16.369" W GROUND DURING
DRILLING: _ ft,
— (Im — — QTJ
Toolgc| g8 |SE) & 93| RE | Eg
ed 1EE| £E |92 & 53| =] ze DESCRIPTIONS AND REMARKS
6" 1Z=| &3 |88 2 o= | ai &
z P Eﬁ‘o - % (:1&‘3 [}
9.2 o 0'~0.2" Dark brown fine SAND with some grass al surface.
) 0.2°~1 Tan coarse {imestone GRAVEL with dark silty fine SAND.
- l O
e T11 I'~1.2" Dark brown sily fine SAND with some brown/orange sand and
U crushed tan brick, trace rounded fine gravel, trace fine and coarse
P gravel size, hard, unnatural material,
2 D 1.2'-13" Black very fine SAND with trace trown fine sand and trace
M s b orange/brown cinders.

1)

1.3'-2.5" Black fine SAND with some black fine, rounded gravel,
strong petroleum odor.

2'-2.5" Some coarse gravel, little coarse gravel size hard material,
and little glassy vesicular cinders,

E£0B/auger refusal @ 2.5
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DELL ENGINEERING, INC.,

Cral Engmeenng ¢ Envionmental Consulting

3352128th Avenue, Holland, Miciugan 484248263

LOG

CONTRACTOR: fefl Engmeering, Inc.

ADDRESS: 3352 128¢h Ave, Holland, M]

PROJECT: Gty of Muskegan

OF WELL/BORING S-43

TEQUIPMENT; _Hand auger

SAF - Ares wide

CREW CHIEF:

CDELL OVERSLIGHT; _CAW

PROJECT No.. 950486/0010
LOCATION; . Huskegon, M

WEATHER:

DATE: Started

3710767
TIME: Started 030am

Firnshed: _J/10/97

Fiished: Lo am

GROUTING/SEAL DRILLING METHOD (5) DEPTH GROUND SURF ACE
Depth/To Material/Method 3.25" 0.0. Hand Auger 7.5 AT
0'-7.5 natural cuttings ELEVATION: 1t
REMARKS: Sphit graphic log indicates fill WATER LEVEL BELOW
43 13.784' N, 8BS 16.358' W GROUND DURING
DRILLING: .55  #
= T - > o
Foolmmloulo|ewl 5o Gn | T8 8
o8 %50 2 |29 & 1 8a | En | &o DESCRIPTIONS AND REMARKS
8% 132 G208 g | 25 |m¥ | E°
< ne o & mt'é 0o
) 0'-0.5" Dark brown silty fine SAND with some coarse gravel, moist to
0.5 dry.
0.5'~5" Black sitty fine SAND with trace fine gravel, core sand, wire,
- and slag.
2
4 —
N 5
5'-5.7" Gray, black, and crange fine SAND, moist, wet at 5.5,
57
6 5.7'-6.2" Black fine SAND with little slag, wet.
6.2
/__ 8.2°~7' Reddish brown WCOD, moist.
’ 7'-7.5" Light brown fine and medium SAND, wel.
7.5
0B @ 7.5
o
0 -
1
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DELL ENGINEERING, INC.

\ Coil Engineening & Environmental fomu\l:nq
I 3352 128th Avenue, Holland, Mzrlnc]an 404249263

LOG OF WELL/BORING S-44

CONTRACTOR: _Bell Engineering, Inc.

PROJECT: _City of Muskegon

ADDRESS: _.\3‘35‘? 128th Ave, Holland, M

SAF -~ Area wide

EQUIPMENT: _Hand auger

CREW CHIEF;

PROJECT No.: 850486/0010

LOCATION: _Muskegon, Ml

OELL GVERSIGHT: _CAK DATE: Started F10/97  Finisheq: _310/87
WEATHER TIME: Started /2580 Fisheq: 520 pm_
GROUTING/SE AL ORILLING METHOL (5] DEPTH . §

Depth/To Matenal/Melhod 325" 0.0, Hand Auger G55 GROUND SURFACE
0'-55" natural cuttings : ELEVATION: ______ft.
, REMARKS: _Spiit graphic log indicates Hll ATER LEVEL BELOW
C13799° N BGT 18313 W GROUND DURING
DRILLING: 22 . it
s ulowe B80% | Eo R 9
=3 1§ e os| & | z8 1 E=1 28 DESCRIPTIONS AND REMARKS
- S 25 1 EZ o o o, W s
Wz wE 2o o w %&{3 G}
0'-0.5" Dark brown silly fine SAND with wood chips al surface, moist
05 lo dry.
O 0.5'~1.5" White coarse GRAVEL with some dark brown silty fine sand.
7 (&)
154 o)
15'-5.5" Dark brown silty fine SAND, with some black and green slag,
. trace fine gravel, and trace reddish core sand, moist,
4_
55
Wet at 5.5, EOB/auger refusal @ 5.5
8]
5
10 -
12




Page ool !
. DELL ENGINEERING, INC
<<‘ Cowvil Engineenng » Environmental (.:Onsultm,g . L O G O F W E L L / B O R I N G S - 4 5
3352 12Bth Avenue, Holland, Michigan 48424-8263
CONTRACTOR: el Engineering, Inc. PROJECT: _Cily of Muskegon
ADDRESS: 3352 128Eh Ave, MHolland, M SAE - Area wide
EQuipMENT:  Hand duger PROJECT No.  960486/0010
CREW CHIEF: LOCATION; _ Muskegen, M
| DELL OVERSIGHT: /¥ OATE: Started. /10797 Fuusheq: 3710797
WEATHER: TIME: Starteqd 0Spm Finished: &M pm
GROUTING/SEAL DRILLING METHCD {S) DEPTH B
Depth/To Matenal/Method 325" 0.0, Hand Auger 05 GROUND SURFACE
0-9.5' natural cuitings ELEVATION: . ft.
REMARKS: _ Spit graphic fog indicates fill WATER LEVEL BELOW
43 13808 N, 86" 18247 W GROUND DURING
ORILLING: _ 72 _fi
- o« . . =
xo [l wg (B R LB | PR g
e 1§75 $2 |29 2 | 28| &7 | &9 DESCRIPTIONS AND REMARKS
87 |#3| &2 |82 2 | g¥ | ae | g
= = (“f; w O H(J D; @
0'-0.5" Dark brown silty fing SAND.
0.5
0.5'-1 Dark brown silty fine SAND with some coarse limestone
| ¢ gravel. .
I'-1.7" Dark brown siity fine SAND with some fine and coarse gravel,
7 metal slag {rusty 3" size), trace black brittle coal.
2 ST 1.7'-5" Gray/brown fine SAND with some brown fine sand, trace metal
o parts (nail and bolt), irace britlle grayish white material - some in
2"-3" consolidaled chunks, trace black brittle coal, and trace fing
- gravel.
4 o
¥ -
i M s |-
53 [ 5'-5.3" Gray fine SAND with some brown fine sand.
5.7 \) 5.3'-5.7" Grayish brown fine SAND with some consolidated gray
é 1\} g malerial (possible gray slag) and fine gravel.
B T 5.7'-8 Gray material (consclidated, soft {o hard and brittle} and -
6.5 gray fine SAND. /
S 6'~6.5' Gray fine SAND with some rust colored sand
, 7 - 8.5 -7 Grayish brown fine SAND and metal/rusty material-flakes and
T2 rust sand, very moist, /-
15 || ! 7'-7.2' Dark brown WOOD. [
5 ) 7.2'-75 Brown very fine SAND and SILT with some Dlack very fine
8+ sand/silt, wel.
f F.5'-8" Light brown fine SAND with some medium sand and lrace
/ coarse sand, wel.
ﬁ 8'-9.3" Brown to rusly brown wood pulp, moisl.
g3
93 9395 Light brown fine SAND, wet. o
FOB® 9%y
1)
L
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DELL ENGINEERING, INC,

Civil Enginegnng & Cnvironmantal Consulting
3352 128th Avenue, Holland, Michigan 48424-9263

LOG OF WELL/BORING S-46

CONTRACTOR:
ADDRESS:
"EOUIPMENT:
CREW CHIEF:

el Engingering, Inc,

City of Myskegon

3352 128th Ave, Holland, Mi

PROJECT:

S5AF - Area wide

Hand auger

PROJECT No.: . 980486/0010

LOCATION: _Muskegon, M

CDELL OVERSIGHT: A OATE: Started 3/10/87 Finished: __@/:’2/;97*“
WEATHER: TIME: Started B25pm  ¥inished;  £00pm
GROUTING/SEAL DRILLING METHOD {5) DEPTH . .

Depth/To Materal/Method 3.25" 0.0, Hand Auger 7 GROUND SURFACE
o7 natural cuttings ELEVATION: . 1t.
REMARKS: _Jplit graphic log indicates fill WATER LEVEL BELOW
43 13797 N, 86 18.226' W CROUND DURING
DRILLING: _65 11,
S T A A - S
H . T s I
8 155 E2 |eg| & 28| ED | a8 DESCRIPTIONS AND REMARKS
- < <5 55 o Oz ot e
[*s] {771 wr E'fl’ o . UO:J o &(} (a3
0'-1.3" Dark Drown and black sitty fine SAND with slag, moist to dry.
i 12
1.3'-1.8" Brownish red sandy SILT with glass and brick debris,
.8
& - 29 1.8'=2.2" Dark brown and black sifty fine SAND with stag, moist to
- dry.
2.2'-2.8" Black fine SAND with trace slag and roots (similar to
2.8 topsoi), moist to dry.
7 2.8'-7' Light brown fine SAND with trace wood/roots, moist to dry.
———— Dark brown/black pocket @ ~3.5°,
4 —
7 ——— Becoming grayish-tan, moist @ ~5".
6—
— Wet 8 6.5
B 7
EoB g7’
a_
10
)
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OELL ENGINEERING, INC.

Civit Enginegning & Enpwironmental Consulting

¢+

3352 128th Avenue, Holland, Michigan 494248263

LOG OF WELL/BORING S-46, 300’ S

CONTRACTOR: el Cngincering, Inc.

PROJECT: Lity of Muskagon

ADDRESS: 3352 128th Ave, Holtand, MI

CEQUIPMENT: Hand auger

SAF - Area wide

. G50486/0010

CREW CHIEF: ...

PROJECT No.:
Muskegon, M/

LOCATION;

T cnaromre  CAW T, : . ' 7
DELL OVERSIGHT: OATE: Started  F12/97  Finshed: | 312/97
WE ATHER: TIME: Starteg 900 an__  Finished: _$308m
GROUTING/SEAL ORILLING METHOD {S) OEPTH GROUNG SUR

= N &l e h 3 \..‘ ) F - ) o
Depth/To Materiai/Method 3,257 0.0, Hand Auger 12 JUND U. ACE
o-12' natural cuttings ELEVATION: . ft.
REMARKS: _Spiit graphic log indicates fill WATER LEVEL BELOW
43 13.742'N, 88" 18.237" W GROUND DURIf‘iG
DRILLING: /45 i,
() a- —_ P ey
i, o fw? = [ ] Q
Eg lon) 28 SEl 5 | U 22| Ee o
wE 1Z220 22 122 o ol [ ey, %S DESCRIPTIONS AND REMARKS
=T 182 5z (85| g | gT | ag| &
= 0w o o Gg o
0'~1 Dark brown fine SAND with little sill, moist to dry.
\ - I" black siity fine sand seam at 0.5,
5 I'~1.5" Biack fine SAND with some brown pockets and little sili, trace
2 glass and reddish, chalky material.
2 152 Gray fine SAND, moist (o dry.
2'-3" Qrangish-brown fine SAND with trace medium and coarse sand
i 3 and fine gravet, moist to dry.
3'-4.5" Brown fine 10 coarse SAND with trace gravel, moist to dry,
4. becoming tan at 4°-4.5".
4.5
4.5'-10" tan fine SAND with [iHtle silt and trace medium and coarse
7] sand, moisl, occasional sandy silt seams.
6.,,
8_
10 10
10°~12" Light brown fine SAND wilh little coarse sand and trace
gravel, wet al 115"
12 12
L0 © 2
T4 —
165 -
18 -
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DELL ENGINEERING, INC.

Ciwit Engingering ¢ Environiental Consuiting
3352 ©28th Avenue, Holland, Mickigan 4942403263

¢

LOG OF WELL/BORING S-47

CONTRACTOR: _Pel Engineering, Inc,

PROJECT: Gty of Muskegon

ADDRESS: F352 128th Ave, Holland, M1

SAF ~ Areg wide

CEQUIPMENT: Hand auger

PROJECT No. 950486/0010

CREW CHIEF:

LOCATION, _ Muskegon, M

' E SRS toT  CAN o . .
DELL OVERSIGHT: DATE: Starteg_3/0/97 Fiushed: 3710797
WEATHER: TIME: Started. 27907 Finshed; _&45om
GHSUTIN(%_/SEAL ORTLLING METHOD (5) DEPTH GROUND SUREACE

epth/To Material/Method 326" 0.0, Hand Auger 7 _U 0 URFACE
o7 natural cutiings ELEVATION: . ft.
REMARKS: _Spiit graphic iog indicates fifl WATER LEVEL BELOW
43 13.782'N, 868 16192 W GROUND DUR[NG
DRILLING: _ 98 ___ ft.
o n:ln - = o
Fooleb) §5 5 5 |93 28 5
B8 [ZL 22 199 2 88 | Tw | &S DESCRIPTIONS AND REMARKS
e ol o5 J s . -
T |9F| 9% |Re| & |97 | BZ &
- 0'-0.5" Brown fine {0 coarse SAND with fine gravel.
as b O
0.5'-1.5" Dark brown tine SAND with some silt, trace fine grave! and
N slag.
L5
1.5'~3.5" Brown, yellowish brown, and black fine SAND with trace core
72— sand chunks and {race smail roots, moist 1o dry.
a5
3.5'-6.5" Grayish tan silty fine SAND, moist, beceming wel at ~5.8',
& ]
B—
5.5
B.5'-7' Grayish tan fing SAND with {race sil, wet.
- 7
roger
8-
10—
[
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Civil Engienting ® Envyonmental Consulting
3352 1280 Avenug, Holtand, Michigan 494240263

~, DELL ENGINEERING, INC.

LOG OF WELL/BORING S—-47, 225’ S

CONTRACTOR: _Deil Engineering, Inc.

PROJECT: City of Muskegon

ANDRESS: 3382 128th Ave, Holland, M{

SAF - Area wide

EQUIPMENT: _ffand auger

CREW CHIEF:

PROJECT N 950486/0010

OFLL OVERSIGHT: _CAW

LOCATION: _Muskegon, MI

DATE: Started  3/12/97

. Fiished; 312797

F WEATHER: TIME: Started 1070 8m  Fisheq: 025 am
GROUTING/SEAL DRILLING METHOD {S) DEPTH .
Depth/To Material/Method 3.95% 0.5, Hand Avger 4 GROUND SURFACE
e LA (ot - .
0'-4' natural cuttings r———— ELEVATION: .1t
REMARKS: _ 2Pt graphic log indicates fill WATERVLEVEL pELOwW
43 13748 N, 86" 16180 W GROUNDE DURING
DRILLING: ft.
e uB|owe 58] E ) Eo | %F e
- & xI . p s I
=9 5| 82 eg) & | 23 E0 &8 DESCRIPTIONS AND REMARKS
= 2| B2 &5 = 271 Lo &
- o e o © DEE
Vifw*:f“-_iﬁ 0'-0.8" TOPSOIL (Dark brown fine SAND, little silt, trace roots and
[IARETRANR fine gravel}, moist to dry.
R
08 | -4
12 - 0.8'-1.2" Gray fine SAND, moist to dry,
S 1,2°-2.2' Crangish-brown fine SAND with trace fine gravel and medivm
o sand.
2 - . \ Gradual fading to light brown.
2.2'-4" Light brown fine SAND with {ittie medium and coarse sand,
and fine gravel, moist lo dry.
4 — 4
EOB 8 47
85—
oy
10 -
17
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Cril Engmeernng ¢ Environmantal Consuiting
3352 128th Avenue, Holignd, Mictugan 48424-9263

DELL ENGINEERING, INC.

LOG OF WELL/BORING S5-47, 275" S

CONTRACTOR: _ Dol Engneering, Inc.

PROJECT: ity of Muskegon

CADDRESS: 592 128th Ave, Holland, M1

_SAF - Area wide

"EQUIPMENT: Hand auger

CREW CHiEF:

PROJECT No.: . 95018670610

IDELL OVERSIGHT: _CAW

LOCATION: MUS."(C"QO(), Ml

DATE: Starteg_J372/97

Finished; _3/8/97

WEATHER: TIME: Starteq 035 8m  Finshea: _f0A45 am
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SUREACE
Cepth/To Material/Method 5,25 0.0, Hand Auger 4 oRO T " A
o'-4" natural cuttings LEVATION: — it
REMARKS: _Split graphic log indicates fifl WATER LEVEL BELOW
43 13,741 N, 86" 16.185' W GROUND DURING
ORILLING: e T
[w] [y — o~ o=
Eu o loh| g iuf & | ug LR
ed Exh R |28 £ G2, ] %9 DESCRIPTIONS AND REMARKS
IR E R ECI I R
< @ e & o [l o
"i"+ "_{;P 0'-1 TOPSOIL
bt
- I + 4
ST '-1.5" Gray and brown fine SAND.
1.5
1.5"-3" Orangish-brown fine SAND with trace coarse sand and fine
2 gravel.
i 3
3'-4' Light brown tine to coarse SAND with trace fine gravel
4 4
goB e 4
6_
£
10—
12—
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DELL ENGINEERING, INC.

Croal Engneenng ¢ Environmental Consulting
3352 128th Avenue, Holtand, Michigan 49424-9263

LOG OF WELL/BORING S-48

CONTRACTOR: _Delt Engincering, [nc.

PROJECT: City of Muskegon

ADDRESS: 3152 128th Ave, Holland, M1

S4F -~ Area wide

EQUIPMENT: _Hand auger

CREW CHIEF:

PROJECT No.:

850486/0010

Muskegon, MI

{DELL OVERSIGHT: KV

LOCATION:

WEATHER:

DATE: Starteq 3710787
TIME: Started. 2200

Finshed: _J3/10797

Eimshed: _J5pm

GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SURFACE
Depth/To Malerial/Method 3,257 0.0, Hand Auger 7 1RO FALE
-7 natural cuttings ELEVATION: . ft.
REMARKS: _ Split graphic log indicates fill WATER LEVEL BELOW
43 13770 N 86 18149 W GROUND DURING
ORILLING: 7 . it
o wol = - oW
oo |un| g w5 G| DB B
Lo |E5| BF 28] 2 | 324 g1 &9 DESCRIPTIONS AND REMARKS
= =L <t <5 oS = st & n =~
vz| wz |5 o w u @ 5
-1 m e - o Dm
G'~1" Dark brown fine SAND with trace fine gravel and little black %"
cinders.
| i
N I'~1.5" Dark brown and brown fine SAND with trace fine gravel and
1.5 little <%" cinders,
o 15'-2.0" Brown fine SAND with some fine gravel, trace coarse gravel,
oy 2 = and lrace dark brown fine sand.
0 < 2.0'-3.5" Light brown fing SAND with some fine gravel and trace
o coarse gravel.
| op C
35 ,\OO
’ 3.5'-4.5" Light brown fine SAND.
4
4.5 -
4.5'-55" Light brown fine SAND with some fine gravel,
5.5 L
o 55°-8.0" Light brown fine SAND with {race black very fine sand, 2"
65— 6 ] Q. < limestone grave! (1 stone), moist.
R 6'-7" Lighl brown fine SAND with some medium sand and little fine
gravel, very moist.
i 7
Wel @ 7', EOB @7
8
10—
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2 DELL ENGINEERING, INC.

Crvif Engineenng ¢ Envyonmental Consulting
3352 128th Avenue, Holiand, Mictugan 48424-3263

LOG OF

WELL/BORING S-48, 175" S

CONTRACTOR: _Dell Engineering, inc.
ADDRESS: 33852 128th Ave, Holland, M[

“EQUIPMENT:

Hand auger

CREW CHIEF:

F DELL CVERSIGHT:

PROJECT: Lty of Muskegon

SAF - Area wide
PROJECT No. _960486/0010
LOCATION: _ Muskegon, MI
DATE: Starteq 32797

Finished; _ /12787

WEATHER: TIME: Started_0:50am  Finisheq: /110 am
GROUTING/SEAL DRILLING METHOD (S) DEPTH - .
Cepth/To Matenal/Method 3.26" 0.0, Hand Auger e GROUND SURFACE
o7 naturel cuttings ELEVATION: L. _ i,
REMARKS: _ Spfit graphic log indjcates fil WATER LEVEL DELOW
43 137481 N, 86 18157 W GROUND DURING
ORILLING: _ ft.
- = i b i T
58 |25 ¥2 g0 S 1 aB FL| &8 DESCRIPTIONS AND REMARKS
g“— ={ - < EDE [an} O &% Eé—’
= nF b P Iy w0 &
<t o w o o ag
T +_}_+ 0'-0.7' TOPSOIL
oy, + +
B | a 0.7'-1 Gray and brown fing SAND, moisl 1o dry.
I'-2" Qrangish~brown fine SAND with trace roots and sift, moist to
dry.
. 2
2'-5.8" Light brown/tan fine SAND with trace medium sand and fine
gravel, moist to dry.
4
5.5
55'-7" Tan fine to coarse SAND with trace gravel, moist {o dry.
B
" . b—— becoming brownish 6.5'-7".
| 7
topg @ v
o

-




Page 1 ot

DELL ENGINEERING, INC.

Civil Engineenng ® Enviranmental Consulting
3352 128th Avenue, Holland, Michigan 43424-9263

LOG OF WELL/BORING S-49

CONTRACTOR: Dell Engineering, Inc.

PROJECT: ity of Muskegon

ADDRESS: 3352 128th Ave, Holland, MI

SAF - Area wide

"EQUIPMENT: _ffand auger

PROJECT o, 99048670010

CREW CHIEF: LOCATION: _Muskegon, MI
| DELL OVERSIGHT: LAY DATE: Starte 370797 Finisheq: 3710797
AEATHER: TIME: Started 290P7 ___ Finished; _J/6pm
GROUTING/SEAL . DRILLING METHOO (S} DEPTH GROUND SURF ACE
Depth/To Material/Method 3,95 0.0. Hand Auger 9 T EvAT IO
0'-g natural cuttings ATION; ft.
REMARKS: _ Spiit graphic log indicates fil WATER LEVEL BELOW
43 13763'N, 86" 18.106' W GROUND DURING
DRILLING: 79t
] oo — b ey
w o, ] [®]
R Il e S - g -
@ = == - o @ - Q DESCRIPTIONS AND REMARKS
W 1=x3| =5 [EZ] o ax | al pog
vzl ©Z |55 b w gc-:é (G}
+ 0'=0.5 TOPSOIL
0.6 ;+
j\f 0.5"~1" Black fing SAND with some siag and trace gravel
i o
' I'~2' Brown and black fing SAND with trace glass and slag.
o] 2
2'~7' Tan fine SAND with some medium and coarse sand, and irace
fine gravel
4 e 48" no grave
6__
| 7
7'-7.5" Tan SILT with trace fine sand and reddish iron streaks, moist
7.5 to wetl.
8 7.5'-8' Grayish tan fine SAND with trace fine gravel, wet.
B G 8'-8.5" Tan fine {o coarse SAND and fine GRAVEL, wet.
8.5 VO OVO
o 8.5'-9" Gray SILT with trace coarse sand and fine gravel, wet.
i 9 D09 Y ¢
CoB ey
10~
12
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CELL ENGINEERING, INC.

Conl Engineening & Environmentai Consulting
3352 128th Avenue, Holland, Michigan 494249263

LOG OF WELL/BORING

S-49, 115' S

ADDRESS:
" EQUIPMEN

CONTRACTOR:

CREW CHIEF:
- DELL OVERSIGHT:

Dell Engineering, Inc. SROJECT. City of Muskegon
3352 128th Ave, Holland, M A
. Handg auger - :
5 ! PROJECT Nop. _950486/0010
LOCATION: _ Muskegon, MI

CAN

NATE: Starteg 372787

Finished: _312/97

WEATHER: TIME: Starteg_f+20em Finished: _[£55 am
GROUTING/SEAL . CRILLING METHOD (S) OEPTH GROUND SURFACE
Depth/To Material/Methad 325" 0.0, Hand Auger > o BURES
-7 natural cuttings LEVATION, _____ ft,
REMARKS: Spiit graphic log indicates fill WATER LEVEL BELOW
43 13747 N, BE' 610G W GROUND DURING
ORILLING: tt.
[ ﬂim —_ e o=
=8 1550 2% (28| 2 | 9 | a5 DESCRIPTIONS AND REMARKS
W dE1 =25 |8 o 8 gy < o
& B2l 52 |8= 2 = it &
= o e @ G4
0'-0.5 TOPSQIL
05 | T
: 0.5'~1" Light brown/gray fing SAND.
i
‘4 I'~1.4"' Fine GRAVEL and gray SILT with some fing 1o coarse sand
Nuan i.4'-2" COBBLES and brown fine SAND with some orange brick-like
5 2 Q material and slag.
2'-2.5' Black and gray fine SAND, moist to dry.
2.5
2.5'-3.5" Orange-brown fine SAND with little medium sand and trace
i gravel, moist to dry,
1.5
3.5'-5.5" Light brown fine SAND, moist to dry.
4 —
5.5
5.5'-7" Tan fing SAND wilth littie medium and coarse sand, and trace
6 —| fine gravel, moist lo dry.
B 7
rop e v’
8—
-
2
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DELL ENGINEERING, INC.

Civit Engineering » Environmental Consulling
3352 128th Avenue, Holland, Michigan 484249263

LOG OF WELL/BORING S—-49, 170° S

City of Muskegon

CONTRACTOR: Dell Engineering, Inc,
ADDRESS: 4928 128th Ave, Hofland, MI

PROJECT:
SAF -~ Area wide

EQUIPMENT: Hand auger

PROJEDT No.  §80486/00i0 -

CREW CHICF:

LOCATION: _fuskegon MI

DELL QVERSIGHT: _CA¥

DATE: Started 372797 Finshed: 318797

HEATHER: TIME: Starteg H90PW  Fiushed; _220pm
GROUTING/SEAL _ DRILLING METHOD (S) DEPTH GROUND SURFAC
Depth/To Material/Method 3257 0.0, Hand Auger 7 sHO BUr ACE
o-7 natural cuttings ELEVATION: _____ ft.
REMARKS: Split graphic log indicates fill WATER LEVEL BELOW
43 13.730° N, B8 16.102" W GROUND DURING
DRILLING: ... Tt
[t ool . o
TG SR
s [EZ] £ 122 2 | 3| F | %e DESCRIPTIONS AND REMARKS
8 |83 B2 (8% 2 |97 | 88| &
« m e a. o o e
0'-2.5" Brown and black fine SAND with trace fine gravel, slag, and
pale yellow and orange chalk-like material, moist to dry.
-
2.5
2.5'-3" Brown and gray fine SAND, moist lo dry.
i 3
34 |] ' 3'-3.4' Black sandy SILT (simiar to topsoi).
a7 - 3.4"-3.7 Gray fine SAND with trace silt.
4 al HH 3.7'-4.1 Brown silty fine SAND, moist.
R 4.1'-5" Tan/light brown fine SAND with trace coarse sand, moist to
dry -
B 5
§'-7" Tan fine SAND with litlie medium {o coarse sand and trace fine
gravel, moist to dry.
B
7
Eop 87
8
10—
120
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DELL ENGINEERING, INC.

Civil Engineernng * Environmental Consulting
. 3352 128th Avenue, Holland, Michigan 48424~0263

LOG OF WELL/BORING S—49, 275’ S

CONTRACTQR: _Dell Engineering, Inc,

PROJECT: ity of Muskegon

ADORESS: 3352 128th Ave, Holland, M

SAF - Area wide

CEQUIPMENT: | Hand auger

CREW CHIEF:

PROJECT No. _990486/001C

LOCATION: _Muskegon, MI

| OELL OVERSIGHT: _¢A4¥ GATE: Started _3/22/97  Finished: _3/12/97
WEATHER: .. TIME: Starteg 23507 Finished: _259 om
GROUTING/SEAL CRILLING METHGD (3) DEPTH . )

Oepth/To Material/Method 3,257 0.0, Mand Auger 4 GROUND SURFACE
o4 natural cuttings ELEVATION: . ft.
REMARKS: _ SpI graphic iog indicates il WATER LEVEL BELOW
GROUND DURING
GRILLING: . ft
S I T e R
af [$x £2 jeg| & |28 I &g DESCRIPTIONS AN REMARKS
B- |23 23 135 2 o= s R
< Z a© @ bl Q&r) G
0'-1.3' Dark brown/black fine SAND with litlie silt, frace slag, fine
gravel, glass, and bone, moist {o dry.
| 13
1.3'-2.2" Brown and black fing SAND, littie sift, trace slag, and fine
gravel, moist to dry.
2 2.5 2'-2.2" Trace wood.
2.5 2.2'-2.5" Gray fine SAND.
2.5'-3" Crangish~brown fine SAND with trace gravel, moist to dry.
- 3
3'~4" Light brown fine SAND with trace coarse sand and fine gravet,
moist to dry,
4 4
£OoB @ 4°
£
5
10
12
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DELL ENGINEERING, INC.

Civit Engineerning ® Environmental Donsuiting
3352 128th Avenus, Holland, Michigan 484249263

LOG OF WELL/BORING S-50

ADDRESS:
"EQUIPMENT:
CRCW CHIEF:
VDELL OVERSIGHT:

CONTRACTOR: Oell Engineering, Inc.

3352 1288h Ave, Holland, MT

Hand auger

CAW

PROJECT:

PROJECT No.:
LOCATION: .
DATE: Started /97

ity of Muskegon

SAF - Area wide

850486/0010

kegon, Ml

fFintshed: f3£,"“/.:gm{"

WEATHER: TIME: Started 25500 Finished; _245pm
GROUTING/SEAL DRILLING METHOD (5) OEPTH GROUND SURFAC
) : , < -~ ACE
Depth/To Matenal/Method 325" 0.0, Hand Avger g DUND 5 ' E
o'-g’ natural cuttings ELEVATION: _____ ft.
\ REMARKS: Split graphic log indicates fill WATER LEVEL BELOW
43 [3751' N, 86 16.064° W GROUND DURING
T DRILLING: 77t
o & s = o=
Foogb) PR S 5 |83 LE| g
a8 1 E50 $% (90 & | 3w | ET ag DESCRIPTIONS AMD REMARKS
W 8 =5 55 a i ﬂ]g g
U')E n=z (_D;w o %J Dc?:) j&a]
7"_,1 0'-0.5" TOPSOLL with trace slag and glass.
05 |,
0.5'-3" Brown fine and medium SAND with trace coarse sand, moist to
4 dry.
o
| 3
3'~4" Brown tine to coarse SAND with trace fine gravel, moist to
dry.
4 4
4'=7.2" Tan fine SANG with tittle medium sand and trace fine gravel,
moist, wet just above silt.
6
7 7.2
7.2°=7.7" Light brown and gray SILT with little coarse sand, moist,
7.7
Qe 779" Light tan fine SAND with trace medm and coarse sand and
fine gravel, wet.
- 9
EOB @ &
10—
1
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DELL ENGINEERING, INC.

Civil Engineering ¢ Envirgnmental Consulting
3352 128th Avenue, Holland, Michigan 43424 -9263

LOG OF WELL/BORING S—-50, 130’ S

CONTRACTOR: _0el Engineering, Inc,

City of Muskegon

PROJECT:

ADNDRESS: 3352 128th Ave, Holland, M

SAF ~ Area wide

EQUIPMENT: _/and suger

PROJECT No.. _990486/0010

CREW CHIEF:

LOCATION; _Muskegon, Mi

DELL OVERSIGHT; _CAW

DATE: Starteq 387

WEATHER: TIME: Started 25907 Finshed: 325 om
GROUTING/SEAL . DRILLING METHOD (S) DEPTH GROUN
Depth/To Material/Method 3.06" 0.0, Hand Auger 0 D SUBFACE
o'-i0" natural cuttings ELEVATION: . ft.
REMARKS: _SPHt graphic log indicates fil WATER LEVEL BELOW
43 13.739'N, 86" 16.057" W GROUND DURING
DRILLING: 9 ft.
T UJS [Tigue ‘-rﬁ& E é‘:,ﬁ ;h_%‘ .
Fy o laY| g2 |eal & | ¥% ) == | o .
e (25| 2E |22 ¢ | de | oy %o DESCRIPTIOGNS AND REMARKS
ot gg| Z2 1os| 9 D= S e
nwz| vwE |9 5 L) e ©
< oe®e Q. &« 0%
0'-0.5" Tan fine SAND.
Q.5
0.5"-1 Bark brown silty fine SAND with trace fine gravel.
N i
I'-1.5" Stiff, reddish brown CLAY with some dark brown fine sand
1.5 mixed in, moist 1o dry.
1.5'=3.7" Qark brown fine SAND with same stiff reddish-brown clay
72— / chunks, trace slag and fine gravel
v
/
| S
b
3.7 / .
4 3.7°-4.2" Light brown fine SAND with trace fine gravel.
4.2
4.2'-4.,8" Orangish~brown fine SAND with some siil, littie fine gravel,
4.8 moist to dry.
- 4.8-10" Light tan fine SAN{ with fittle coarse sand,
6— b &'-7" lignht brown, little fine gravel
8
R e e Het at 9,
10~ ’0
EOB @ 10°
12




Fage t of f

CREW CHIEF:
VOELL OVERSIGHT:

& DELL ENGINEERING, INC
Civll Engineening ® Environmenta Consultu:g ' LOG OF WELL/BORING 8_51
3352 128th Avenur, Holland, Michigan 494248263
CONTRACTOR: _Jell Enginegring, Inc. PROJECT: _Lity of Muskegon
AGDRESS: 3362 128th Ave, Holland, MI SAE - Area wide
TEQUIPMENT: _Hand auger PROJECT No- _950486/0010

Musikegon, M

CAW

LOCATION:

DATE: Started 3/17/97

Finished: _377/87

HEATHER: TIME: Starteg_940 an Finsheq: 1005 &7
GROUTING/SEAL DRILLING METHOD {S) DEPTH GROUND SURFACE
Depth/To Matenal/Method 3.25" 0.0, Hand Auger 90" PHOUND EALE
0-9.2" natural cuttings o ELEVATION: ft.
REMARKS: Split graphic log indicates fill, WATER LEVEL BELOW
13.738' N, 86" 1B.042' W GROUND DURING
ORILLING: .87 1t
s (wd) oue (B8 2 o BB o
e &%) §2 |go & | 23 EE 1 &8 DESCRIPTIONS AND REMARKS
&7 |52 82 (8% 2 | S5 sa | &7
= o o w i3 ]
0'-1.7" Dark brown fine and medivm SAND, littie slag, and trace fine
gravel and coal, moist to dry.
1.7
o 1.7'-2.5' Grangish-brown fine to medium SAND, some coarse sand,
trace fine gravel, moist to dry,
2.5
2.5'-4" Tan fine to medium SAND, some coarse sand, trace fine
n gravel, moist to dry.
4 4
4'-8,5" Tan fine SAND wilh trace coarse sand and fine gravel, meist
to dry.,
B
G.5
8.5 -7 Light brown fing to mediym SAND with some sill, moist,
7
7'-9.2" Tan fine SAND, littie medivm and coarse sand, trace fine
gravel, moist {o dry, becoming wel al ~8.7".
i - I N
EOB B g
10—
12 -
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DELL ENGINEERING, INC. LOG OF WELL/BORING S-52

3352 128th Avenye, Holland, Michigan 49424-9263

CONTRACTOR: _Oelf Engineering, Inc. epouErcT:  Cily of Muskegon
ADORESS: 3352 128Eh Ave, Holland, M SAF - Area wide
"EQUIPMENT: _Hand auger PROJECT No. 95048670010
CREW CHIEF: LOCATION: _Muskegon, MI
: T e KJY
DELL OVERSIGHT: DATE: Started 317797 Fiisheq: _3/17/97
WEATHER: TIME: Started 94030 Finisheq: {000 am
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SURF
Depth/To Materiai/Method 3.25" 0.0, Mand Auger Py > : »U' ACE
0'-8 natural cutfings CLEVATION: L ft,
) REMARKS: St graphic log indicates fill WATER LEVEL BELOW
43 13.738'N, 86" 16.003" W GROUNC DURING
| DRILUING: _8 ft.
[ o b =
n; P T ©_ | B3 e
Tuolgy o8 |ni| 8 19T 22| e :
Mo [ED] ER 1220 2 Za |y | %9 DESCRIPTIONS AND REMARKS
87 |52 a2 (8% 2 | §F | u%| ¢
= owe Q. F Q&I) [&8)
++ Q'-1" Dark brown sandy TOPSQIL, little fine gravel, trace black coal,
H- vegetation at surface,
- ! ++
S P-L75" Brown fine SAND, some orange/brown fing sand, litlle red and
tan sand {possibly old brick), trace coarse sand.
.75
D 2 R | 1.75=-2" Oark brown fine SAND with some brown sand, little black
i ST sand. /‘
2'~5.5" Orangish-brown fine SAND, trace fine gravel.
4
55
o 5.5'-6.25" Orangish-brown fine SAND, some coarse sand, trace fine
£ e AR gravel.
8.253'-7" Light brown fing SAND, slightly moist.
B 7
7'=8' Light brown fine SAND, some medium sand, iitlle coarse sand,
very moist.
8_ 8
Wel @ 8, E0B @ 8.
10~
12—
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DELL ENGINEERING, INC.

Civit Engingenng e Envronmental Consuiting
3352 128th Avenue, Holland, Michigan 48424-9263

LOG OF WELL/BORING S-52, 60" S

CONTRACTOR: _Deff Engineering, Inc. PROJECT: Uity of Muskegon
CADDRESS: 3352 128th Ave, Holland, M1 SAF - Area wide
"EQUIPMENT: _Hand auger PROJECT No.:  960486/0010
CREW CHIEF: LOCATION: _Muskegon, Ml
H - g CAN . 1o
¢ DELL OVERSIGHT: DATE: Started 37/87  Fiished: _317/97
WEATHER: TIME: Started 979 am Fiushed: _4:30am
GROUTING/SEAL _ ORILLING METHOD (S} DEPTH GROUND SURF AC
Depth/To Material/Method 3.25" 0.0, Hand Auger 4’ PALE
0'-4' natural cuttings CLEVATION: 1t
REMARKS: _ Sphit graphic log indicates Hll WATER LEVEL BELOW
43 13755 N, 86 15966 W GROUND BDURING
ORILLING: et
[n] [aed e oy
' o furd E o 2w )
c S| P it g wz | L2 o -
oo = =X e —~ o® =0 %S DESCRIPTIONS AND REMARKS
& gt Az oS a Q= &in I
"= nz ot} o Lt ul ©
P o w o, e Dl%
0'-0.8' Dark brown and brown fine SAND,MGace slag, concrete, siit,
and roots, dry.
g.8
E 0.8'-2.2" Grangish~brown fine and medium SAND, trace fine gravel,
moist 1o dry.
2 2.2
2.2 -4" Light brown/tan fine and medium SAND, littie coarse sand,
trace fine gravel, moist lo dry.
4] 4
foB e 4
F—
8-
10 --
19
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DELL ENGINEERING, INC.

Civil Engimeerning ® Envwonmental Consuiting
3352 128th Avenug, Holland, Michigan 49424-9263

LOG OF WELL/BORING S-53

CONTRACTOR: _Dell Enginecring, Inc.

PROJECT: _CHy of Muskegon

ADDRESS: 3352 128th Ave, Holland, M[

SAF - Area wide

"EQUIPMENT: _Hand auger

PROJECT No.: .850486/0010

CREW CHIEF: — LOCATION: Muskegon, MI
s OELL OVERSIGHT: DATE: Started_307/97 _ fFisheg: 37767
WEATHER: TIME: Started e Finished:
GROUTING/SEAL CRILLING METHOD (S) DEPTH GROUND SURF ACE
Depth/To Material/Method 325" 0.0, Hand Auger 55 .
¢'-55' natural cuttings ELEVATION: ft.
REMARKS: _Split graphic log indicates fil WATER LEVEL BELOW
13.732° N, 86" 15931 W GROUND DURING
DRILLING: _. ft.
=} o - b o=
= |eB| up B g E5 |2 g
me |EZ| £¥9 (99| = 182 | Fn | &9 DESCRIPTIONS AND REMARKS
87 |3%) B2 (55| 2 1§ | wg | &7
< mw| o U: o @
+ 0'-0.5" Dark brown sandy TOPSCIL, little coarse sand size black
8.? | material.
i o 0.5'-0.7" Grayish brown fine SAND,
7 \)’“ 0.7"~¥ Brown fine SAND, some coarse sand and fine to coarse
h gravel, /
< V=25 Black fine SAND, some brown fine sand, some coarse sand to
0 tine gravel size, vesicular, black cinders, some coal, little fine gravet,
2= h trace coarse gravel size concrete.
25 | <
' 2.5'-3.5' Dark brown and brown fine SAND, trace crushed red brick.
§ 3'-3.5' Sand becomes mostly brown, little rusty metalic material and
15 fing gravel size black cinders.
3.5'-4.2' Dark brown siity fine SAND, some orange and tan sand {old
4 - 42 bricks), liile coarse sand size dlack cinders and coal.
i |
4.2'-4,3" Dark brown WOOD.
1.75 4.3'~4.75" Dark brown with some Drown fine SAND, littie orange
) crushed brick-sand, litle black silty fine sand. /-
y =
"5;2; 4.75'-5.25 Brown WOOD. '
] 5.25'-8.5" Grayish-tan fine SAND, kittle mediym sand, rock ? at 5.5
6 EOB B 5.5 due to auger retusal,
8-
10—
12
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DELL ENGINEERING, INC.

Civil Engineernng = Environmantal Consulting
3352 12Bth Avenee, Helland, Michigan 49424-9263

LOG OF WELL/BORING

S—-563, 60" S

CONTRACTOR: _Del Engineering, Inc.

PROJECT: City of Muskegon

ADDRESS: _J352 128th Ave, Holland, Mi SAF - Area wide
"EQUIPMENT: _Hand auger PROJECT No: 95048670010
‘ CREW CHIEF: o LOCATION: Muskegon, Mi
" OELL OVERSIGHT: DATE: Started 318797 Finshed: _3/18/97
WEATHER: TIME: Started 93097 Finished: _945am
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SURF ACE
Depth/To Material/Method 3.25" 0.0, Hand Auger 4 GRU . ACE
o'-4' natural cuttings ELEVATION: L.
, REMARKS: _Split graphic log indicates fil WATER LEVEL BELOW
43 13731 N, 86" 15925 W GROUND CURING
DRILLING: _ fi.
o) @ — > oo
oo 25| 22 [29] = oo | by %O OESCRIPTIONS AND REMARKS
5 |33 52 85 2 | g7 | ww | &
< @ © o o [S]3 2
0.3 | | 0'-0.3" Dark brown sifly fine SAND, moist to dry,
8:? e 0.3'-0.5" Tan fine SAND,
0.5'-0.7" Dark brown and black fine SAND, trace fine gravel, siag,
] and wood.
0.7'-3" Orangish—brown fing and medium SAND, littie coarse sand,
irace fine gravel, gradual color change to tan/light brown.
-
| 3
3'-4" Tan/light brown fine and medium SAND, little coarse sand,
trace fine gravel.
EOB 8 4
6
8-
10~
12-
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3352 128th Avenue, Holland, Michigan 48424-0263

CONTRACTOR: _Hel Engineering, Inc. PROJECT: _City of Muskegon
ADORESS: 3392 128th Ave, Holland, M1 SAF - Area wide
EQUIPMENT: Hand auger . PROJECT No- _ 950486/0010
CREW CHIEF: .. i LOCATION: _Muskegon, M{ - )
DELL OVERSIGHT: OATE: Started . 37797 Fimishea: 307797
ACATHER! TIME: Started 030 am  pigsheqg: Si20am
GROUTING/SEAL DRILLING METHOQD {5} BERPTH GROUND SURF ACE
Gepth/To Material/Method 3.95" 0.0, Hand Auger 73 . :
0'-7.3 natural cultings - 0 ELEVATION: .. ft.
REMARKS: _Split graphic log indicates fil WATER LEVEL BELOW
43 13,732 N, 86" 15.886" W GROUND DURING
DRILLING: _5 . fL.
[} o b -
w o w ¥ = o« .. Y &)
R 1< B O B0 - B - B =
Q) =5 zx = - O [ 20 DESCRIPTIONS AND REMARKS
We |lag| 23 |55 o GEof e Pl
PE| 7 lgel @ | E 83| ©
0'~1.7" Dark brown fine SAND, some sill, lrace slag, coal, and fine
gravel, moist.
17
2 sy | 1.7°-2.1" Brown and tan fine SAND, trace fine gravel, slag/coal, moist
- o to dry,
- 2.1'-3" Tan fine to very fine SAND, trace medivm sand and black
- sand with dark brown streaks/pockets.
i 3 i
- 3'-4" Brown fine SAND, trace black fine sand with pale yellow and
- reddish chalky material.
4 4 i
f_ 4'-5" Brown, dark brown, and black W00D (rotted).
] s /]
S 8'-B8.8' Dark grayish-brown fine 1o coarse SAND with trace silt, wel,
£ -
6.8 . .
- S 6.8'~7.3" Tan fine to coarse SAND with lrace sill, wel.
i3 . )
Eop @ 7.3
8-
10
i
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DELL ENGINEERING, INC.

Crvii Engineerng ¢ Environsental Consuliing
3352 128th Avenue, Holtand, Michigan A8424-3263

LOG OF WELL/BORING S-54, 80’ N

CONTRACTOR: _Dell Fngmeerng, inc.

PROJECT: _Cily of Muskegon

SAF - Area wide

ADDRESS: 3352 128th Ave, {"‘f()ft"—_?f)(j, M
EQUIPMENT: _Hand auger

PROJECT Np.: _950486/0010

CREW CHIEF:

LOCATION: _Muskegon, Mi

DELL OVERSIGHT: &AW

Fimshed: ‘%f’f_/g?__

WEATHER: TIME: Started...... o Frushed:
GROUTING/SEAL DRILLING METHOD (3) . i .
Depth/To Material/Method 3257 0.0, Hand Auger (?R?UN.U SURFACE
o-57" natural cutiings ELEVATION: . ft.
AEMARKS: _9pfit graphic log indicates fill WATER LEVEL BELOW
GROUND DURING
DRILLING: 47 it
jai] e — =
Wl g o S )
Iy o8] 58 52 B i3 | Z8| o -
w¥ | ZF %3 2z 5 8 | Tw %5 DESCRIPTIONS AND REMARKS
a vzl 6z %’;‘ b @ %g &
0'-5" Dark brown fine SAND, some fine Lo coarse gravel, little dark
o reddish~-brown core sand, trace weood and coal, some gray clay
& 1.7'-2.3'
y O
<
C
Q
2 O
O .
Q
R O
Q
(e
4 o
O
O -
Wet at 4.7,
et 5 O
UO 5'-5.7' GRAVEL, wet.
57 I
- E0B @57
8
10) -~
[
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<\?\\> oty « v vty |LOG OF WELL/BORING S-54, 160" N

52 128th Avenue, Holland, Michigan 4042408263

CONTRACTOR: el Engineering, Inc. PROJECT: _Gy of Myskegon
ADDRESS: 3352 128th Ave, Holfland, M1

SAF - Area wide
EQUIPMENT; _Hand auger PROJECT No. _ 950486/0010
CREW CHIEF: . LOCATION: Muskegon, M]

DELL OVERSIGHT: K2V DATE: Started 37797 Fisheq; 317797
WE ATHER:

TIME: Started e Finished: S
GRQUTINQ_/SEAL ORILLING METHOD (5) DEPTH GROUND SURFACE
Depth/To Maternal/Method 3.25" 0.0, Hand Auger 4 IRVURL o _
0'-4" _ natural cuttings ELEVATION: . fL.
REMARKS: _Spiit graphic log indicates fill WATER LEVEL BELOW
GROUND DURING
DRILLING: 29t

=

8 o« uj ¥ = ot GE o
. S Ya o. 5 W S T
el (5% 9 Jeot 2 | 23| 27| %o DESCRIPTIONS AND REMARKS
R <L < £ 3 o E fn] P o i ;E -
SRR 34 I E I = o < O A O
=X [T} o Gm
2025 ‘f‘.. 0'-0.25" Dark brown sandy TOPSOIL, grass at surface.
) 0.25'~1.5" Light brown fine SAND.
15 1 -
V 15'-3.5" Dark brown fine SAN{, some Dlack and rusty
. i < slag/consclidated sand, metal and wire, orange sand from 2.5'-3.0',
D moist to wet.
il
B <7
35 p
_ 3.5'-4" Black and brown silty fine SAND, some medium sand and fine
4 4 gravel, wet.

EOB @ 4"
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Covtl Engmeenng ¢ Environmental Consulting
33582 128th Avenue, Holiand, Mictugan 494240263

Q? DELL ENGINEERING, INC.

LOG OF WELL/BORING S-54, 125’ S

CONTRACTOR: _Del Engineering, Inc. pROJECT: Cily of Muskegon
._ADDRESS: 3352 128th Ave, Holland, M1 GAF ~ Area wide
EQUIPMENT; _ffand duger PROJECT No- _ 950486/0010
CREW CHIEF: LOCATION: _Muskegon, Ml
YN e ~r. DA ) . N
_' DELL OVERSIGHT: DATE: Started, 3/8/97 Finished; _3/18/97
WEATHER: TIME: Started. . 9908m Finshed: 1025 am
GROUTING/SEAL BRILLING METHOD (S) GEPTH BROUND SURE ACE '
Depth/To Material/Method 3.25" 0.0, Hand Auger 65" PRUUND SUE ACE
0-8.5" natural cuttings ELEVATION: . _ft.
BEMARKS: _ ot graphic log indicates fill WATER LEVEL BELOW
43 13.736'N, 88" 165883 W GROUND DURING
DRILLING: _55 ___ ft,
] B {r v —_ > s
o = pal (_Q % ~ oW = %0 DESCRIPTIONS AND REMARKS
o™ <dl <D 155 o SR o o =
BnE| 0F |9 = w wf ]
<1 m(o o, o DII!
0'-12" Oark brown/black fine SAND, some silt, race glass, moist to
dry.
7 1.2
£.2'-2.5' Orangish-brown, brown, and dark brown fine SAND, lrace
coarse sand and fine gravel, moist to dry.
2]
2.5
2.5'-5.5" Light brown/tan fine SAND, trace fine gravel and medium to
i coarse sand, wel at 55"
4 -
5.5
5.5'-6" Tan fine to coarse SAND, trace fine gravel.
6 6
8'-6.5"' Tan fine and coarse SAND and SILT, trace fine gravel,
6.5
E0B @ B.5'.
g
10—
12
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DELL ENGINEERING, INC.

w4 Civib Engingening ¢ Envirgnmentat Consulting

>
_// 3352 1281h avenue, Holland, Micihigan 49424 -9263

LOG OF WELL/BORING S-55

CONTRACTOR: _Detl Engneerng, Inc.

PROJECT: ity of Muskegon

ADORESS: J352 1281k /_ﬁ_ve. Holiand, M{ SAF - Area wide
- SN He
EQUIPMEN r nd auger PROJECT No. _950486/0010
CE?EN CHIES: v LOCATIGN: _Muskegon, Mi .
D{’__LL_OVERS’[C’HT: - CATE: Started 3717787 Fished: _3/17/87
WEATHER: TIME: Started_t0pm Finished: _f50pm
GROUTING_/SEAL ORILLING METHOD (S) DEPTH
Depth/To Materiai/Method 3.25" 0.0, Hand Auger 45" GROUND SURFACE
¢'-4.5 natural cuttings ‘ — » ELEVATION: ____ft.
REMARKS: Split graphic fog indicaies fill. WATER LEVEL BELOW
43 13.743'N, 86" 15.838' W GROUND OURING
CRILLING: &7 1t
- ulEIJ w0 ?:“m € En —-g o
o oloz aW [ofl § 9% 52 Ze ‘
Be |zD| z% £g = 881y Lo DESCRIPTIONS AND REMARKS
“ vz vz 1o & | ¢ gg &
Q'-4.5" Dark brown and black fine SANG, liltle medium sand and
silt, trace coai, slag, and dark red/Drown core sand, moist to dry.
2_
, Wet at 3.7,
45
0B @45
65—
8-
)
12
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DELL ENGINEERING, INC.

Civit Engineening ® Environmental Consulting
3352 128th Avenue, Holland, Michigan 48424-8263

LOG OF WELL/BORING

CONTRACTOR: Dell Engineering, Inc.

_ADDRESS: 3352 128th Ave, Holland, M1

SAF - Arpa wide

TEQUIPMENT: [f8nd auger

PROJECT: City of Muskegon

S-565,70"S

CREW CHIEF:

PROJECT No.:

950486/0010

Muskegon, M

POELL QVERSIGHT: _AJY

LOCATION:

WEATHER: .

GROUTING/SEAL

ORILLING METHOD (S} OEPTH

T Zh: , 5 1 SURF
Depth/To Material/Method 3.25" 0.0, Hand Auger 3.8 GROUND SURFACE
0-3.6" nalural cutiings - CLEVATION: 1t
REMARKS: _ Split graphic log indicaltes fil. WATER LEVEL BELOW
43 13.735°N, 867 15.824' W GROUND DURING
DRILLING: 28 st
O o I N B P R
- xI 4—
w® 2L £2 (99| = | 38 EL 0 = DESCRIPTIONS AND REMARKS
87 |32 52 |85 g | 25 w2 &
“ ae| o & g @
2.25 f. 0'-(1.25" Oark brown sandy TOPSOIL with roots, kiltle fine gravel. i
075 N 0.25"-0.75" Light brown fine SAND.
N ~ 0.75'-15" Dark brown fine SAND, some fine gravel, trace crushed
o concrete.
5 O
1.57~2" Light brown fine SAND, little fine gravel
2— 2 :
OO a 2'-3.8' Brown fine SAND, some fine gravel, littie coarse sand.
O oO
A o Q
O OO
3.8 0 9
4] Wet @ 3.8'. EOB € 3.8"
F—
g
{0
o
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 DELL ENGINEERING, INC. LOG OF WELL/BORING S-56

CONTRACTOR: _Detl Engmeering, Inc. ‘ PROJECT: _Lity of Muskegon
ADORESS: 3352 128th Ave, Holland, M] GAF ~ Area wide
EQUIPMENT: _Hand auger PROJECT No- 950486/000
DELL OVERSIGHT: LAY : DATE: Startes. 37/97 _ Fished: 9/7/97
WEATHER: TIME: Started. #300m _ Fished: _220p0m
GROUTING/SEAL DRILLING METHOD (S) BEPTH GROUND SURF ACE
Depth/To Matenal/Method 3257 0.0, Hand Auger 47 RO S -/ =
047 natural cuttings - CLEVATION: ft.
BEMARKS: _Spiit graphic log indicates fill WATER LEVEL BELOW
43 J3.759'N, 868" 15805 W GROUND OURING
DRILLING: 49t

-y 4 o . -
z_ |wS| we |28 T Es | 2B 2
a® 155 §2 || & | 28 | &7 &d DESCRIPTIONS AND REMARKS
fhal <3| 43 | 3& [ o= a il
VE Y7 | Rel| & o G @
0'-1.5" Dark brown fing SAND, {race ceal, slag and silt, moist to dry.
15
- 15'-2.5" Gray and dark brown tine SAND with little siag and coal,
- X moist to dry.
2.5
2.5'-4" Tan fine SAND, some black fine sand, litlle slag and coal,
B moist to dry.
4 .
4 e , ,
a3 [ - 4'-4.3' WOOD, PEAT and black fine SAND, moist,
ar | 4.3'-4.7" Light gray fing and medium SAND, wet.

EOB @ 4.7

10 -
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DELL ENGINEERING, INC.

Civit Engingenng # Enve orunental Consulbing
3352128th Avenye, Holtand, Mictugan 49424-8263

LOG OF WELL/BORING S-56, 85" S

CONTRACTOR: _Dell Engineering, Inc.

PROJECT: | Lily of Muskegon

SAF - Areg wide

ADDRESS: 335.%‘ 128th Ave, Holland, M
. EQUIPMENT: _Hand auger

PROJECT No. . 990485/0010

Uighg BAS

CREW CHIEF: LOCATION: Muskegon, Ml

: creiapTe KAV : : o
DELL OVERSIGHT: OATE: Started _317/87  gywysheq: _317/97
WEATHER: TIME: Started. F9500  Fished: A6 pm
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND .

- o o N .: T A : -
Depth/To Materal/Method 3,25 0.0, Hand Auger 4 “U %UE? ACE
0’ nalural cottings ELEVATION: _____ it

REMARKS: _ Split graphic log indicates fil. WATER LEVEL BELOW
43 13.749' N, 86 15.788" W GROUND DURING
DRILLING: 4t
o Twn = ke o
sqo (=22 EF 29 08 P 1 A = &9 DESCRIPTIONS AND REMARKS
o 32| 32 |o=| B a= 1 o~
= ) o b =1 (5]
B
[

Q'-0.2" Dark brown sandy TOPSOIL with grass at surface.

\ 0.2'-0.3" Light brown fine SAND, some dark brown fine sand. 7:

0.3'~0.5' Bark brown fine SAND, some coarse gravel, trace
red/brown fine gravel size, giassy material,

175

0.5'-175 Light brown fine SAND, some brown fine sand, {ittle dark
brown fing sand and fine gravel.

C=]
m~N

25

1.75'-2" Mixture of orange, black, and light tan fine SAND.

2'-2.5" Grangish~brown fine SAND.

2.5'-4" Light orangish—brown fine SAND.

Wetl@ 4'. EOBE@ 4,
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) DELL ENGINEERING, INC. || oG OF WELL/BORING S-56, 150" S

3352 128th Avenue, Holland, Michigan 49424-9263

CONTRACTOR: _fell Engineering, Inc. PROJECT: Gty of Myskegon
ADDRESS: 3352 128th Ave, Holiand, M SAF - Area wide
EQUIPMENT: _ffand auger PROJECT No .« 950486/0010
CREW CHIEF: . LOCATION: Muskegon, Ml
DELL OVERSIGHT: A% DATE: Started 4797 Fiushed: 497
WEATHER: TIME: Started <15 pm Finished; _&49 pa
GROUTING/SEAL ORILLING METHOD (S} DEPTH _ )
Depth/To Material/Method 3.25" 0.0, Hand Auger 68 BROUND SURF ACE
0'-8.8' natural cutbings “"“ : ELEVATION: ____ ft.
REMARKS: _SpPiit graphic log indicates fill WATER LEVEL BELOW
43 13.726°N, 86 15768 W GROUND DURING
ORILLING: _&2 1t
S 1 T i N A O i
BS |5 E2 (e8| = | 33| ES | &8 DESCRIPTIONS AND REMARKS
BF 5% 33 |35 g | 9% | &y | &7
= o e o o o [G]
0'-1.8" Bark brown fine SAND, little fine gravel, frace black peat
patches/wood, moist to dry.
15
o 15'~6.8" Grangish—-brown fine SAND becoming tan/light tan, trace
e L medium and coarse sand and fine gravel, moist to dry.
&
6 C
C P Wet @82
6.8 . L
- EOB B 6.8
8-
1)
le!
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<§X DELL ENGINEERING, INC. LOG OF WELL/BORING S-57

Civit Engingeting ¢ Environmental Consulting
3352 128th Avenye, Holiand, Michigan 494249263

CONTRALCTOR: Dell Enginecring, Inc. PROJCT: City of Muskegen
ADORESS: F352 128th Ave, Holiand, M1 . SAF - Area wide
" EQUIPMENT: .....f;'land auger PROJECT Mo 95045?{()0!@
CREW CHIEF: o . LOCATION: _Muskegan, M[
UL OVERGIGHT: - DATE: Started, /17797 Fsheg: 3/17/97
WEATHER: - TIME: Started . Fimshed:
GROUTING_/SEZM. DRILLING METHOD (5] DEPTH GROUND SURF ACE
{ Depth/To Material/Method 325" 0.0, Hand Auger p JUNL Ut C
o'-4 natural cuttings ———— ELEVATION . ft.
" | REMARKS:  Spit graphic log indicates fill WATER LEVEL BELOW
43 13.782'N, 86 15762' W GROUND DURING
DRILLING: 375 1t
; _
] PPN _ > o=
G =7 == (‘Q & R o® [ Lo DESCRIPTIONS AND REMARKS
47 |33 22 |88 2 oz | sl ¥-
“ me| o« & og @
0'-¥ Bark brown fine SAND with coarse gravel, littie brown/red and
- black cinders and fine gravel size glassy malerial,
n ! O
- 1'-2" Brown and fight brown fine SAND, iittle red brick and trace
orangish-vyellow consolidaled sandy material/rusty metal
2m 2
2'-4’ Light brown and dark brown to black mixture of fine SAND, little
rusty cinders and consolidated sand chunks, littie fine gravel, wet at
3.758",
4 4 ,
EOB @ 4'.
6_
8
10—
-
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< \
K 4 Ciwvit Engineenng ® Enviranmental Donsulling

OBELL ENGINEERING, INC.

LOG OF WELL/BORING S-57, 80" S

CONTRACTOR: el Engineering, Inc.

AUUH[’SS 3352 128th AV('_’, f’fOl'fc'i.")Cf, M

EQUIPMENT: _Hand auger

CREW CHILCKF:

DELL OVERSIGHT: _CA¥

WIZATHER:

PROJECT: _Lity of Muskegon

SAF - Area wide

PROJECT No..  990486/0010

LOCATION: _Muskegon, M

DATE: Started S/7/797
TIME: Starteq 230 pm

.. Fimished;

3410197

Finished: LYY R

GROUTING/SEAL

DRILLING METHOD (5) DEPTH o
Depth/To Materisi/Method 3.25" 0.0 Hond Auger 4 GROUND SURFACE
o~ natural cuttings CLEVATION: 1t
REMARKS: _Spit graphic log indicates il WATER LEVEL BELOW
43 13774N, 867 15.749" W GROUND UUR“\[‘_G
DRILLING: 5 ft.
T Wi | e E’Q E s 2% b=
% =G| ED |98 & 38| E5| &8 DESCRIPTIONS AND REMARKS
B i = 2 a5 (=] o= & o !
Z = i e o & (=13 ©
0’-4" Dark brown and brown fine SAND wilh lrace coarse sand, fine
gravel, slag, metal, and sill, moist to dry.
.
Wet @ 3.5
4 4
ECB @ 4
am
88—
10
|2
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™, Cil Engineernng » Environmental Consulling

DR NGINEERING, INC 1 L 0G OF WELL/BORING S-58

-~

s 3352 12Bth Avenue Holland, Michigan 49424-9263 1
CONTRACTOR: _0el Engingering, Inc. PROJECT: Gty of Muskegon
ADDRESS: _J952 126th Ave, Holland, M1 SAF -~ Area wide
EQUIPMENT: _#and auger PROJECT No. _950486/0010
CREW CHIEF; . LOCATION: _Muskegon, MI
CDELL OVERSIGHT: AV OATE: Started 37797 Fished: _37107/97
WEATHER: TIME: Slarted._ . Fished .
GROUTING/SEAL DRILLING METHODR (S) DEPTH GROUND SURF ACE
Depth/To Material/Method 3.25% 0.0, Hand Auger 5 U »Ul ACE
05 natural cuttings ELEVATION: ____ft.
, REMARKS: Spiit graphic lfog indicates fil. WATER LEVEL BELOW
43 13701 N, 88" 15721 W GROUND DURING
ORILLING: _ %5 it
() o - 3 r
. i ® e = o D Q
Ey gt 28 (o 8 | 95| =2 iIg , .
g (=zo 2R |2g| S gy | B & a DESCRIPTIONS AND REMARKS
<L« =] fit [} [ o -
© wz] oz [9 . W w2 5
= ne o o« ‘—_-,rré L]
0'-0.75' Black fine SAND, little black and rusty brown glassy cinder.
0.75 _
- 0.75'~4" Dark brown, fine SAND, little red brick, gray porous material,
slag, and light brown to black fine sand.
4 4
4'-5' Black silty fine and coarse SAND, wet at 4.5,
] 5
£CB @5
65—
g -
10
17
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3352128th Avenue, Holland, Michigan 494249263

@) DEENGINERHING, INC | LOG OF WELL/BORING S-58, 80" S

CONTRACTOR: _Hell Engincering, Inc.

PROJECT: Lty of Muskegon

ADDRESS: 3352 128th Ave, HO/@!?G, M

e SAF - Arga wighe

EQUIPMENT: Hend auger

PROJECT No.: . 890486/0010

CREW CHIEF: o LOCATION: Muskegan, MI
OELL OVERSIGHT: DATE: Started 317797 Fiushed: _3/17/97
WEATHER: TIME: Started_ Fished:
GROUTING/SEAL DRILLING METHOD (S) OEPTH GROUND SURF ACE
Depih/To Material/Method 3.25" 0.0, Hand Auger 4 SRUMND > .
0'-4.2" natural cuttings ELEVATION: . - il
REMARKS: _Spit graphic log indicates fill WATER LEVEL BELOW
“““ 43 13.792°N, 86" 15.720" W GROUND BURING
ORILEING: e T
< |wBlus (B8] 8 | B2 | 25 @
B & FZ| =R 20 = - &g OESCRIPTIONS AND REMARKS
s nz| 0E Sel o ﬁ(éw gg 5
0.3 ul ] 0'-0.3" Dark brown silty fine SAND, little tine gravel, moist to dry.
O 0.3'-1 Light brown and black fine SAND with fine gravel, litlle slag.
| ]
- I'=2.8" Light brown fine SAND, occasionatl pockels of dense biack
fine sand.
-
2.8
~ 3 2.8'-3" Dark brown fing SAND, frace slag and silt, moist to dry.
3'-3.7" Black silty fine SAND, littie coal and slag, trace wood and
17 orange, chalky material.
4] 3.7'-4.2" Dark brown fine SAND, little fine gravel and silt, trace slag
4.2 and medium {0 coarse sand,
£E0B @ 4.2 due to auger refusal.
55—
8
0
19
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DELL ENGINEERING, INC.

Civif Engineening & Environmantal Consulbing
3352 128th Avenue, Holland, Michigan 494249263

LOG OF WELL/BORING S-59

CONTRACTOR: (el Engineering, fnc.

PROJECT: Cify of Muskegon

ADDRESS: 3352 1281h Ave, Holland, MI
; EQUIPMENT: Hand auger

SAF - Areawide

CREW CHIEF! e

PROJECT No.: 990486/00/0
LOCATION: MUSK{Z’_C__,{\O!?, M

PDELL OVERSIGHT: _CAW

DATE: Started 3/8/97 finshed: _J3/18797

WEATHER: TIME: Started. f0359m  minshed: F15 am
GROUTING/SEAL DRILLING METHOD (S) ODEPTH GROUND SURF ACE
Depth/To Material/Method 3.25% 0.0. Hand Auger 5 ’ o :
06" natural cuttings ELEVATION: .t
. REMARKS: _ SPit graphic iog indicales fiil WATER LEVEL BELOW
43 13.821'N, B 15.694° W GROUND DURING
DRILLING: %7 .
S P T S R
=8 55| £ 9| & | 58| I &8 DESCRIPTIONS AND REMARKS
8% |52 32 35| e | 27 |aw| &
« Be a ks ag [G]
0'-14" Dark brown silty fine SAND, trace slag and fine gravel, moist
o dry.
1.4
1.4'-3.7" Tan, brown, and black fine SAND, moist to dry.
ZW
3.7
4] q |V 3.7'-4" Dark brown fine SAND with large chunks of orange chalky
4.2 material and black and green, glassy slag, some dark brown silty fine ]
sand, wet
4.8 4'-4.2' Black PEAT/SILT, irace gray fine sand, moist.
- 4.2'-4.8' Gray very fine SAND, some sili, wel. f
4.8"-8" Brown very fine SAND, some silt, wel.
B §]
EOB B 6.
8-
10
7y
9
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DELL ENGINEERING, INC.

Civit Engineening & Cnveonmentat Consyling
3352 128th Avenus, Holand, Michugan 49424-0263

LOG OF WELL/BORING S-59, 180" S

CONTRACTOR: Dell Engineering, Inc.

ADDRESS:

PROJECT: City of Myskegon

3352 128th Ave, Holland, M{

SAF - Area wide

EQUIPMENT:
CREW CHIEF:

_____f_g’_gnd auger

PROJECT No.:  990486/0010

DELL OVERSIGHT: _£A#

LOCATION: Muskegon, MI

e DATE: Started 9797 Fiished:  H9/97
WEATHER: TIME: Started__ Finished; o
GROUTING/SEAL _ DRILLING METHOD (3) DEPTH GROUND SURFACE
Cepth/To Material/Method 3.26" 0.0. Hand Auger 85 S 2 A
0'-8.5" natural cuttings ELEVATION: 1t
REMARKS: _ Split graphic log indicates fill WATER LEVEL BELOW
43 13797 N, 86" 15681 W GROUND DURING
DRILLING: & st
] 3 . - o
O 1 T - O P B =
md || 22 |99 2 183 FD | &9 DESCRIPTIONS AND REMARKS
o” ne ;%2 o i a G- o @ o™
< pe| = & og @
\ 0'-8.2" Dark brown and black fine SAND wilh slag, little black sii,
o <7 trace glass, coal, core-sand, wood, fine gravel, and
brick~like/chalky material.
- p A Some wood @ 1'~15",
vy
— D
2 <
0
i <
I
<
4= )
h
Z
b
<
6 52 | <7
- 6.2'~7" Brown fine fo coarse SAND, little fine grave! and siit.
] 7
7.4 7'-7.4" Gray and black fine SAND, litlle wood.
7.4'-8.5" Orangish-brown 10 brown very fing SAND, trace medium
a sand and wood, wet at 8"
8.5
EOB @ 8.5,
10—
o
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Civit Engnearmg ¢ Enviranmental Consutting

Q§ DELL ENGINEERING, INC.

3352 128th Avenug, Hotand, Michigan 494240263

LOG OF

WELL/BORING S—-59, 390’ S

CONTRACTOR: L&l Engingering, Inc.

ADDRESS: 3352 128th Ave, .‘-1’0:’/&]!?_@', M

EQUIPMENT: _#and auger

CREW CHIEF:

CDELL QVERSIGHT: _CAW

PROJECT:

PROJECT No.:
LOCATION:
DATE: Starteq. /97

City of Muskegon

SAF - Area wide

850486/0010

Muskegon, MI

Frushed; _4//97

WEATHER: ... TIME: Started. 29200 Finshed: 36 pm
GRSUT!N(—%‘/SEM, DRILLING METHGOD (S) DEPTH -
enth atenal/Me _ SROUND SURFACE
pth/To Matenal/Method 325" 0.0, Hand Auger 5 1RO D SURFACE
a5 natural cuttings ELEVATION: . ft.
~ REMARKS: _8plit graphic log indicales fil, WATER LEVEL BELOW
43 13763'N, 86 15680 W GROUND DURING
BRILLING: _ %5 st
r wid | we Eiﬂ = o E‘aja 0
Fe o |ay| g0 (ws!l & | ¥ | x| Ig
feo | EL| ¥z (%9 2 Sy B &S DESCRIPTIONS AND REMARKS
O HI g2 |8& = Q5 5o «
zZ “ | Re a. b o (o]
j\) 0'-2" Dark brown/black fine SAND with slag, trace fine gravel,
<7
| )D
<
2 4 D
, S 2'-2.5" Tan fine SAND, moist to dry.
5
2.5'-3" Orangish-brown fine SAND, little medium and coarse sand,
] 3 moist to dry.
3'-5' Tan fine to very fine SAND, trace medium SAND, wet 4.5°,
&
i 5
EOB @ 5'.
5
8-
{0 —
17
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N\ DELL ENGINFERING, INC.

Civil Engineenng ¢ Environmentat Consuiting
/7 3352 128th Avenue, Hollang, Michigan 404240263

LOG OF WELL/BORING S-60

CONTRACTOR: _Dell Engineering, Inc.

PROJECT: City of Muskegon

ADDRESS: 3352_’28(’1‘? Ave, f‘f()t’fc‘?f)(f, M

SAF ~ Area wide

EQUIPMENT: _ffand auger

----- PROJECT No.  990486/0010

CREW CHIEF:

LOCATION: Muskegon, MI
CRSIGHT:  CAN : ;
DELL OVERSIGHT: DATE: Started /18797 Finshea: _3/18/97
WEATHER: TIME: Started_308m Fiusheq: 200 pm
GROUTING/SEAL DRILLING METHOD (S5) DEPTH GROUND SURF ACE
g T : 5 URFACE
Depth/To Matenal/Method 3.25% 0.0, Hand Auger 42 PRDUNL = .
6'-4.2" natural cuttings ELEVATION: . ft.
REMARKS: _Split graphic log indicates fill WATER LEVEL BELOW
i 43 13.847 N, 85" 15.666° W GROUND DURING
DRILLING: 4 f1,
[ [N . > o
He (25 22 |99 = ce | Fo =0 DESCRIPTIONS AND REMARKS
8% |32 52 |32 & | 8% | B &°
< - o e Q. s OS{] ©
0'-4.2" Dark brown/black silty fine SAND with slag, littie coal, irace
reddish-brown core sand.
-
4 ‘ a2 Wet at 4",

10—

EOB/obstruction @ 4.2
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DELL ENGINEERING, INC,

Civil Engineenng o Enveanmental Consulting
3352 128th Avenue, Holland, Michigan 49424-8263

LOG OF WELL/BORING S-60, 155" S

CONTRACTOR: _ Engineering, [nc,

- City of Muskegon

PROJECT:

SAF -~ Area wide

ANDRESS: 3352 128th 4 ve, Holland, M[
"EQUIPMENT: _Hand auger

CREW CHIEF:

PROJECT No.: _§50486/0010
LOCATION: _Muskegon, MI

CDELL OVERSIGHT: _&4¥

OATE: Starteg /9797

WEATHER:

TIME: Started _F45 PR Finsheg: 255 pm

GRSUTING/SE{AL DRILLING METHOD {S) DEPTH .
> i ateris o p N A
eptn/To Mateniai/Method 3,25 0.0, Hand Auger 55" PHROUND SURFACE
0-85 natural cuttings ELEVATION: . ft.
REMARKS: _ Spiit graphic log indicates il WATER LEVEL BELOW
43" 12833 N, 86" 15638 W GROUND DURING
DRILLING: 4 11,
1 [‘r_m . B O:
Ey l«'ij ¥ 53—" gfufl & L’mjﬁ ;:ij %ua
Ho (25| R |29 B | 3n BT | e DESCRIPTIONS AND REMARKS
a 52| 52 |83 @ o | o .
=L oY Q. o Dc(é [8a]
+ 0'-0.7" TOPSOIL.
01 |+
B Y 0.7°-2' Black fine and coarse SLAG, some black fine sand and silt,
b <7 trace white consolidated material, moist to dry.
2 A
V 2'=-2.5" Oark brown fine SAND with slag and possibie core sand or
25 P stag, race fine gravel and coal, moist to dry.
333 ) 2.5'-2.8" Lightl brown fine SAND, frace medium sand, moist to dry.
7 - 2.8'-3 Uark brown PEAT, trace wood, moist.
34 : 3'-3.4" Gray fine SAND, trace gravel.
3.4'-5.5" Orangish-brown very fine SAN{, trace fine gravel and silt,
4 - moist {o dry, Decoming brown € 4",
TN et at 42
5.5
EOB @ 5.5
&
8-
10 -
12
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DELL ENGINEERING, INC. | 06 OF WELL/BORING S-60, 320

Ceatl Engmeenng ¢ Environmental Consyiting
o 3352 128th Avenue, Holland, Michigan 484249263

S

CONTRACTOR: _Pel bngneering, Inc. pROJE T City of Muskegon
ADDRESS: _F352 f26th Ave, Holland, Mi SAF ~ Area wide
EQUIPNEN . Hand uger ,_ — NO_%OM 5/001() ettt s
CREW CHIEF: . LOCATION: Myskegon, M
DELL OVERSIGHT: ..EAK DATE: Started_4/14/97  pFinsheq, 4704797
WEATHER: TIME: Started. 25 am Fished; 2000w
GROUTING/SEAL ORILLING METHOD (S) DEPTH . -
Depth/To Material/Methaod 3257 0.0, Hand Auger 5 GROUND QURFACE
06" natursl cuttings ' ELEVATION: . ft.
REMARKS: _SPil graphic log indicates fill WATER LEVEL BELGW
43 [3.800 N, 86" 15645 W GROUND DURING
DRILLING: 53 _ft.
T ”jg patiy EJQ H %:: '9:5 =
a3 1%5| 22 led| & | z3 ) EE | £8 DESCRIPTIONS AND REMARKS
LLF s T3 = x - o W <L 2
8" 153| 82 |83 2 | 2% a8 | £
<< i w a Fod ag o
0'-1.8" Dark brown silty fine SAND, trace fine gravel and stag, moist
to dry.
1.8
2 — 22k 1.8-2.2" Gray/black SLAG, some fine sand and silt, moist to dry.
2.5 : 2.2'-25" Dark brown PEAT.
s 2.5'-3.2" Gray and black fine SAND, trace silt, moist to dry.
7 32
3.2'-8" Orangish-brown, fading to tan, very fine to fine SAND, litlle
sitf, moist.
4
Wet at 5.3
65— 6
EOB @ &',
8|
W)
D
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Conl Engmeenng ¢ Environmental Consulting

(\?; DELL ENGINEERING, INC.

LOG OF WELL/BORING S-60, 490’ S

CONTRACTOR: _fell Lngneering, Inc,

PROJECT: City of Muskegon

ABDRESS: 3352 I‘OSNT Ave Holland, MI

SAF - Area wide

EQUIPMENT: _Hand auger

CREW CHIEF:

PROJECT No. 50486/0010

LOCATION: _Muskegon, MI

| DELL QVERSIGHT: [P0

OATE: Started 419797 rinshea: _4/14797

WEATHER: TIME: Started.___ Finished;
GROUTING/SEAL DRILLING METHOD (5) DEPTH on
=1 T Ao s = g ;\ - A -
Depth/To Materal/Method 5,257 0.0 Hand Auger > 2 (?UNE‘} SURFACE
o7 natwral cultings | TS . ELEVATION: . ft,
REMARKS: _Splt graphic log indicates fill WATER LEVEL BELOW
43 13777 N BE 16620 W GROUND DURING
DRILLING: .7 Lt
ju) o o —_ > o=
Ey lr:'lj% ;{ﬁ E%’f & ﬁ;:“; ;gé gu
ao L] 2R (29 2 | 2% £ &9 DESCRIPTIONS AND REMARKS
o” 1HZ] a2z |5 g AR R « -
< T lme] = i o o
j\) 0'~2" Gray fine SAND with cobbles, asphali, and concrete chunks.
v
i jD
<7
)’ )
c 2'-7" Tan fine SAND, trace fine to coarse gravel.
.
B—
i 7
Wet 87, EOB B 7.
8-
10—
12
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Civil Engineening & Enveonmental Consulting
3352 128th Avenue, Holland, Michigan 49424~9263

OELL ENGINEERING, INC.

LOG OF WELL/BORING S-6t

CONTRALTOR: _Del Engineering, Inc.

PROJECT: L1y of Muskegon

ANDRESS: 3352 fggfﬂ'? Ave, Holland, M!

SAF - Area wide

EQUIPMENT: _Hand auger

PROJECT No.. 95048670010

CREW CHIEF:

LOCATION: _Muskegon, M

= TRaTHT- CAW ;
DELL DVERSIGHT: OATE: Started 37/8/97 . Fiushea  318/97
WEATHER: TIME: Starteg _F00pm _  Finshed: _200pm
GROUTING/SEAL ORILLING METHOUD (S) DEPTH GROUNE SURE ACE
) i : : ) SURFACE
Depth/To Material/Method 3.26" 0.0, Hand Auger & oL U
05" natural cuttings ELEVATION: . ft,
REMARKS: _ Spht graphic fog indicates Fil. WATER LEVEL BELOW
43 13.875' N, 86" 15.642" W GROUND DURING
DRILLING: _  ft.
=) o = =
{ e | Ow E o Sw )
Zooleh| 2u |SE| B | wp i iE| o o
He 23] 2z [£8| = o9 | %Q DESCRIPTIONS AND REMARKS
87 153 52 8% 2 | gt uh| g
< o © a o D&(, o
V < 0'-2.8" Black ¥" to fine SLAG, some fine sand, litile siit, frace fine
P <7 gravel, moist 1o dry.
] D .
y
<
| y
2 <]
2.8 10
- 2.8'-3.3 Brown fine GRAVEL and fine to coarse silty SAND, moist to
33 ) O dry.
L 3.3'-5.3" Brown and dark trown fing SAND, little slag, trace core
L sand, meist to dry,
4 o
53 | -
A 5.3'-8' Black fine SAND and small slag chunks, lrace fine gravei, silt,
. and cobbles, moist o dry.
6 5 [
EOB B 6' due lo auger refusal.
8.
10 -
i
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DELL ENGINEERING, INC.

(\ Civil Engineering & Enveonmental Eonsultmq
3352 1208th Avenue, Holtang, Michigan A8424-9263

LOG OF WELL/BORING S-61, 150’ S

CONTRACTOR: [)r I Engineering, Inc. PROJECT:  City of Muskegon
ADDRESS: 33J2 128th Ave, Holfand, M1 SAF — Areg wide
C EQUIPMENT,; | Mand auger PROJECT No.. 950486/0010
CREW CHIEF: LOCATION: Muskegon, M
DELL OVERSIGHT: LAY DATE: Started . 3/19/97 __ Finsheq: _3/19/97
WEATHER: TIME: Started_+20pm Finished:
GROUTING/SEAL ORILLING METHOD (S) DEPTH 6RO
h Sleris _ .
Depth/Te Material/Method 3,257 0.0, Hand Auger 55 IROUNL SURFACE
0'-55' natural cuttings ELEVATION: L ft.
REMARKS: _ Spilit graphic iog indicates fill ) WATER LEVEL BELOW
43 13.666' N, 66" 15630 W GROUND BURING
DRILLING: 9 f1
[} o —_ > ow
(o8 ug (B0 8 (B2 | 0E| g
o8 155 P |92y £ aa | B &5 DESCRIPTIONS AND REMARKS
We 43| %3 | £5 o o= | oW ]
wz| 0Z o by w b 3 1G]
o 0'-0.5" Dark brown silty fine SAND {topsoil).
05
0.5'-5.5" Brown to dark brown fine SAND, lrace slag, coal, fine
N gravel, and coarse sand, moist to dry.
2
4 wet at 4",
55
EOB 8 5.5,
5
o
-
2
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DELL ENGINEERING, INC.

Cvil Engineermg & Environmaental Consulting
3352 128th Avenue, Holland, Michigan 49424-9263

LOG OF WELL/BORING S-62

CONTRADTOR: _Dell Engineering, Inc.

PROJECT: Cily of Muskegon

ADORESS: 982 12840 Ave, Holland, I
EQUIPMENT: Hand auger )

LS Z Ared wide

a50486/00i0

CREW CHIEF:

PROJECT Nou:

Muskegon, MI

DELL OVERSIGHT; | CA¥

LOCATION;

OATE: Starleq, 3/8/97

Finished, 2/8/97

WEATHER: TIME: Started. Z/0P7 _ Fiushed; _2450m
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SURF ACE
Depth/Tao Material/Method 3,05 0.0, Hand Auger 5 U .
06" natural cuttings ELEVATION: e - ft.
REMARKS: _Spit graphic log indicates fill WATER LEVEL BELOW
43 13.902'N, 86" 15613 W GROUND DURING
DRILLING: 37 ft.
ou] OCm — — o=
R I R e
yo |E5] R jggl 2 gm | =7 o DESCRIPTIONS AND REMARKS
o° |32 32 S8l 2 g7 as ! &7
<t Z lge| ® & oz o
0'-0.8" Brown fine SAND and CLAY, trace fine gravel and slag, moist
Lo dry.
0.8
- ! \) : 0.8'-1" Brown fine SAND, moisi to dry.
h '-4.5" Black fing and medium SAND and SLAG, little fine gravel and
< coal like malerial, moist to dry, becoming wet at 3.7
2 V
<7
E P
<
b
4 — <7
as |V
- 4.5'-8" Light brown very fine SAND, trace silt and medium sand, wet.
B 6
EOB @ 6'.
8-
10—
.
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Conl Engineening o Eonvionmental Consulting

<. 3352 12Bth Avenue, Heltand, Michigan 494248263

@; DELL ENGINEERING, INC.

CONTRACTOR: _Dell Engineering, Inc.

LOG OF WELL/BORING S-62, 150" S

PROJECT: City of Muskegon

ADORESS: 3352 128th Ave, f—n'OIfc'me,le

SAF - Area wide

L EQUIPMENT, _Mand auger

PROJECT No.o 950486/0010

CREW CHIEF:

DELL OVERSIGHT: _EAW

LOCATION, _Muskegon, MI

~ Fimshed: 309787

WEATHER: TIME: Started. 54087 Finshed:
GROUTING/SEAL GRILLING METHOD (S) DEPTH ~
Depth/To Materai/Method 325" 0.0, Hand Auger Y GROUND SURFACE
0’-8 nafural cuttings FELEVATION: e ft.
REMARKS: _Spit graphic Jog indicates Hill WATER LEVEL BELOW
43 13.872'N, 86" 15503 W GROUN DURING
DRILLING: 9% ft.
T T A S S A
Bd |En| E2 |ed & a3 | ES 3:5% BESCRIPTIONS AND REMARKS
a Bzl G2 (9= 2 0 DT e | ¥
= o © o ® (S
0'-0.7' Dark brown silty fine SAND, trace fine gravel and stag.
Q.7
B 0.7'-3.3" Brown fine {o very fine SAND, trace slag, coal, and fine
gravei.
7]
| 33
3.3'~4" Brown and black fine to very fine SAND, trace slag, coal, and
. fine gravel, wet at ~3.5",
4
f 4'-8" Black and brown rotied WOOD, wel.
5 f
ff
8_ 5]
EOB @ 8.
HOE=
L
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Civd Engineering ¢ Environmental Consuiting
3352 128t Avenue, Holland, Michigan 49424-9263

DELL ENGINEERING, INC. || 0G OF WELL/BORING S-62, 330" S

CONTRACTOR: el Engineering, Inc.
ADDRESS: ____4_335.? 128th Ave, Holland, MI
EQUIPMENT: _Mand auger

CREW CHIEF;
DELL OVERSIGHT: _TFO

PROJECT: City of Myskegan

SAF - Arpa wide

PROJECT No.. 850486/0010

LOCATION: _Muskegon, M/
DATE: Started_2/M/87  Fivshed: 9714797

WEATHER: TIME: Started....___ Finished: ..
GROUTING/SEAL DRILLING METHOD (S) OEPTH GROUND SUREACE
Depth/To Material/Method 325" 0.0, Hand Auger 5 o IND S
0'-5 natural cuttings - ELEVATION: o fLL
REMARKS: _Snlit graphic log indicates 1l WATER LEVEL BELOW
GROUND DURING
ORILLING: 42 1.
(] o — > e
= luf| owe W8 F |G| PR g
ad 1375| $2 |98 2 1381 £5 ) w8 DESCRIPTIONS AN REMARKS
W 3| 25 |ZZ a 2= b <9
(= wz| wz |97 = W ouW® &
=3 m([) o, el DU.'!
++ 0’-1" Black TOPSOIL, trace slag/coal fragments.
},
i I ++
J\] I'-15" Black and tan fine SAND, some brick fragments.
5B
. 15'-2.5" Tan SAND.
.
2.5
2.5'-3 Gray fine SAND, some roots.
R 3
3'-3.5' White fine SAND, roots.
3.5
3.5'-5" Brown fine SAND, roots, moist.
4 -
Wet at 4.2°.
i 5
OB @ 5"
Bm
g
10~
12
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JELL ENGINEERING, INC. 1) 06 OF WELL/BORING S-62, 510' S

Crvil Engingenng 8 Envieonmental Consuthing

h 3352 12Bth Avenue, Holland, Michwgan 49424-9263
CONTRACTOR: fell Engneering, Inc, - PROJECT: Cily of Muskegon
ADDRESS: J352 128th Ave, Holtand, M] SAF - Area wide
EQUIPMENT: _ Hand auger k PROJECT No.: _ 950486/6010
CREW CHIEF: o LOCATION: _Muskegon, M[
UELL OVERSIGHT: DATE: Started. 4/149/87  Finsheq; 4714797
WEATHER: TIME: Started 104987 Finisheq; 00 &m
GROUTING/SEAL ORILLING METHOD (S} DEPTH GROUND SURF ACE
Depth/To Material/Method 3,257 0.0, Hand Auger 55" __ _ _
0'-55" natural cuttings ELEVATION: . ft.
REMARKS: _ 3plit graphic log indicates fil] WATER LEVEL BELOW
GROUND DURING
ORILLING: _ 42t
o x - . o
so |E5] %2 129 ¢ | ae | &0 %o DESCRIPTIONS AND REMARKS
87 |33 42 S5 2 | BF | &8 &
z Sel o= | E |85 8
0'-4.8" Dark brown fine SAND, little sili, trace fine gravel, siag, wood,
occasional tan seams, moist to dry.
9.
4
Wet at 4.2
48 | )
- S 4.8'-5.5" Tan very fine to ting SAND, trace silt, wet.
55
EGB B 5.5
B —
8
10
-
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@ DELL ENGINEERING, INC,
Cril Engmeenng ¢ Environmental Consuiting

3352 128th Avenue, Holland, Michigan 49424-9263

LOG OF WELL/BORING S-62, 625" S

CONTRACTOR: _fel Lngineering, Inc.

ADDRESS: 3352 128th Ave, Hofland, Mi

PROJECT: _Lily of Muskegon

SAF - Area wide

EQUIPMENT: ffand auger

PROJECT Mo  950486/0010

CREW CHIEF:

DELL QVERSIGHT: AW

LOCATION: _Muskegon, MI
DATE: Starteq . 2/14/97

Finished; _4/14/97

WEATHER: TIME: Started./t05 am Finished: /20 am
GROUTING/SEAL DRILLING METHQD (S) DEPTH GROUND SURFACE
Depth/To Material/Method 3.25" 0.0, Hand Auger 4 2 AL
-4 natural cuttings ELEVATION: ____ft.
) REMARKS: _Split graphic log indicates fil. WATER LEVEL BELOW
GROUND DURING
- DRILLING: 28 1t
[ ] ﬂ‘.m — > =
%y 1E5) £ |99 & | g8 | &5 %o DESCRIPTIONS AND REMARKS
o7 [3Z] 32 |85 2 | g% | 38| &7
= m© a W 0x [
0.4 a 0'-0.4" SUBGRADE/GRAVEL.
- 0.4"-1 Brown and dark brown fine SAND, little fine gravel, irace
i glass, coal, slag, moist to dry.
I'~1.5" Dark brown/black PEAT, some rotied wood, moist.
L5 .. ]
1.8 s 1.5'~1.8" Gray fine SAND, moist to dry.
2— 1.8'~-4" Qrangish-brown silty fine SAND, becoming light brown/tan,
moist to dry.
4— 4 m Wetl at 3.8".
£OB @ 4",
5
8
10-
12~
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Coal Engineenng & Envuonmental Consulling
3352 128th Avanue, Holland, Mchigan 49424-8263

< DELL ENGINEERING, INC. LOG OF WELL/BORING S—63

CONTRACTOR: el Engineering, Inc. PROJECT: _City of Muskegon
ADDRESS: 3352 1281h Ave, !-;foﬂankd, MI } SAE - Area wide

- EQUIPMENT; __Hand guger PROJECT No. _ 950486/0010
CREW CHIEF: LOCATION: _Muskegon, MI )

" CRQTRMT.  CAW 5
DEUj OVLR&(’”T' DATE: Startec_378/97 . Finshed; _3/18/97
WEATHER: TIME: Started_&460m _ rigsheqg: 3085 pm
GROUTING/SEAL DRILLING METHOD {5) DEPTH 6RO ar

. p s . N o - o
Depth/To Matenal/Method 325" 0.0, Hand Avger 55 0 . bUl ACE
0'-35' natural cuttings ELEVATION: Lt
REMARKS: _oplit graphic log indicates fil WATER LEVEL BELOW
43 13.931'N, 86" 15.586" W GROUNG DURING
ORILLING: _£8 st
[ o 1) — b OI':
Ge (2L 22 (28| = oo | = o= DESCRIPTIONS AND REMARKS
a” a2 F2 |o=| 2 O | b o
0'-0.8" Dark brown fine SAND, ktile sil{, trace slag and fine gravet
moist to dry.
0.8 .
- S 0.8'-3.5" Tan very fine SAND, little medium and coarse sand, trace
AR fine gravel, moist, becoming wet at ~1.8".
2
3.5
EOB 8 3.5
4 —
F—
a..
10~
17
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DELL ENGINEERING, INC.

Civil Engineering @ Frveonmantal Consulbing
3352 128th Avenue, Holland, Michigan 49424-9262

LOG OF WELL/BORING S-63, 170" S

CONTRACTOR: _Bel Engineering, Inc,
ADDRESS:

EQUIPMENT:
CREW CHIEF:

ppoyE T ity of Muskegon

3352 128th Ave, Holland, MI

SAF - Area wide

Hand auger

PRCJECT No. _990486/0010

DEL: OVERSIGHT: _CAW

LOCATION: _Muskegon, MI

OATE: Started 3719787

Finished; _3/19/67

WEATHER: TIME: Starteg_ /8 am Finisheq: A0 am
GROUTING/SEAL DRILLING METHGCD (S) DEPTH GROUND SURF ACE
Depth/To Matermat/Method 3,957 0.0, Hand Auger 40 _
0'~4.2 natural cuttings ELEVATION: _ft.
REMARKS: _Split graphic log indicates fill WATER LEVEL BELOW
43 13.917° N, 86" 15.546" W GROUNL DURING
ORILLING: .25 ft.
— o —_ > o=
*I"E g; yé L&Jlf § E?} ::"g'j §u)
& 3)::@ 3::% Lel = o EZE %9 DESCRIPTIONS AND REMARKS
ezl vz 13| £ | B BR! B
0'-2" Dark brown fine SAND, littie fine gravel, irace slag, glass,
yellow and orange chalky material, vitrified clay sewer pipe, moist to
dry.
2__ 2
2'~4" Light brown and black very fine SAND, trace glass, slag, small
coal chunks, wet at ~2.5".
4 4
47 4'-4.2" Black silty tine SAND and WOO0D, wet.
EoB @ 4.2
B
8
10
12
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@ DELL ENGINEERING, INC. | 05 OF WELL/BORING S-63, 260" S

Cwvtt Engmeenng & Environmental Consulting
3352 128th Avenue, Holtand, Michigan 49424-9263

CONTRACTOR: | Hel Engineering, [nc. | PROJECT: Lty of Muskegon
} ADDRESGS: 3352 1281h Ave, Holland, Mf GAF - Area wide
TEQUIPMENT; _Hand auger PROJECT No.: _950486/0010
CREW CHIEF: __. o LOCATION: _Muskegon, MI
tUELL OVERSIGHT: DATE: Started 497 Fuushed, _9/1/97
HEATHER: TIME: Slarted 5 am _ Fiysheq: 1820 pm
GROUTING/SEAL ORILLING METHOD (5) DEPTH SROUND
- . . o = A
Depth/To Material/Method 3.25" 0.0, Hand Auger 3 UN : OUBW\CE
0'~3 natural cuttings ELEVATION: .. ft.
) REMARKS: _Spiit graphic log indicales fill WATER LEVEL BELOW
43 13.904' N, 86" 15.545" W GROUND DURING
ORILLING,  _ft.
— a — b o
T WIoug (B8 B | Es ) T8 2]
e [ EH| 52 fvgp 2 go | & & DESCRIPTIONS AND REMARKS
o Gzl $2 o9& 8 o=l e ™
= Qe o & (=3 9
y, 0'-3" Dark brown fine SAND, fine GRAVEL, and SLAG, some vitrified
v < clay pipe piaces.
| jﬂ)
</
o 0
2 <7
3 <L
EOB/auger refusal 8 3,
4
£
g
10—
o
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DELL ENGINEERING, INC.

Civil Engineering ® Environmental Consulting
3352 128th Avenue, Holland, Michigan 484249263

LOG OF WELL/BORING S-64

CONTRACTOR: | Delf Engineering, Inc.

PROJECT: City of Muskegon

ADDRESS: 3352 128th Ave, Holland, M]

SAF - Area wide

EQUIPMENT:  Hand auger

CREW CHIEF:

PROJECT No.. 95048670010

LOCATION: _Muskegon, MI

. : T CANW
OELL OVERSIGHT: .= OATE: Started. 378797 Finished; _3/18/97
WEATHER: TIME: Started J3700m _ Finshed: 335 pa
GROUTING/SEAL DRILLING METHOD (S) DEPTH GROUND SURFACE
Depth/To Material/Method 3,267 0.0 Hand Auger pE - .
0-4 natural cuttings ) T ELEVATION: - ft.
REMARKS: _Split graphic feg indicates fill WATER LEVEL BELOW
13.956° N, 86" 15.560" W GROUND DURING
DRILLING: _22 {1,
= |ug| ug |E8) 8 | & 23 ¢
Bt |5 E2 |98| = | a8 EE | &8 DESCRIPTIONS AND REMARKS
o &3 Fz2 |85 2 =0 ho i
= & o o o a3 o

1
==
%]

0'-2' Dark brown and black siliy fine SAND, litile fine gravel, trace
slag and coal-ltke material, moist to dry.

2'-4' Brown very fine SAND, some sift and medium sand, irace coarse
sand and fing to coarse kmestone gravel, cccasional black seams,
wet at 2.2°.

10~

EOB B 4"
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DELL ENGINEERING, INC.

Civil Engineermg & Environmental Consylting
3352 12Bth Avenue, Holland, Michigan 494249263

LOG OF WELL/BORING S-64, 140’ S

CONTRACTOR: Dl Engineering, Inc.

ADDRESS: 3352 i28th Ave, Holland, MI

i EQUIPMENT: Hand auger

PROJCCT: _City of Muskegon

SAF - Area wide

PROJECT No.: 950486/0010

CREW CHIEF: LQCATION: _Muskegon, MI
DELL OVERSIGHT: _CAH OATE: Started _3/19/97 __ #inished: _3/19/97
WEATHER: TIME: Started 05580 Finshed: _10:25 am
GROUTING/SEAL ORILLING METHOD (S) DEPTH ]
Depth/To Material/Method 3.95" 0.0, Hand Auger 35 GROUND SURFACE
0'-6.5" natural cuttings ELEVATION: ft.
, REMARKS: _Split graphic log indicates fil WATER LEVEL BELOW
43 13.956' N, 86" 15560 W GROUND DURING
DRILLING: .39+t
jm] 1 — - =
Tolulloup (B8 E L Es PR 8
98 (£ 5% (e & g8 | En 1 &3 DESCRIPTIONS ANDG REMARKS
8% |33 32 |25 8 | 5% BB £°
< Hw o b4 ag ©
i+ 0.5 ToP
05 |+ 0'-0 0PSOIL.
S 0.5'~3" Brown, tan, dark brown, black, and orangish-brown fine
] SAND, little slag, reddish-trown core sand, trace coal, moist 1o dry.
pau
R 3
3'-5" Crangish~brown SILT with some black pockets, some fine sand,
meist, becoming moist to wet at 3.5".
4o
N 5
5.3 5'-5.3" Black fine to coarse SAND, little fine gravel and siag.
W 53-8 Black SILT and WOOD {or peal), itile fine sand,
65— A v v
C 8'-6.5" Brown fine SAND, fittle silt, wet.
6.5
E0B B8 6.5
8-
10~
12
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DELL ENGINEERING, INC,

Civil Engingering ® Environmental Consulling
3352 128th Avenue, Holland, Michigan 494249263

LOG OF WELL/BORING S-64, 310’ S

CONTRACTOR: _fel Engineering, Inc. - PROJECT: _City of Muskegon
ADDRESS: 3352 128th Ave, Holland, MT SAF - Area wide
EQUIPMENT: _fand suger PROJECT No.: _950466/0010
CREW CHIEF: _. LOCATION: _Muskegon, MI
s 41-  CAW
DELL OVERSIGHT: DATE: Started. 4//97 Finished: _4/1/97
WEATHER: - | TIME: Sterted 2200m  Eipished: _Fi0pm
GROUTING/SEAL _ CRILLING METHOD (S} DEPTH GROUND SURFACE
Depth/To Material/Method 3,057 0.0, Hand Auger 6.5 _ .
0'-8.5' natural cuttings ELEVATION: ft.
REMARKS: __Split graphic log indicates fill WATER LEVEL BELOW
43 13.919°N, 86" 15503 W GROUND DURING
- DRILLING: 89 £t
[w] o b ey
w s . bl O
TR IR A
S0 1250 ER (98 & | a8 | &0 | %8 DESCRIPTIONS AND REMARKS
- < g < ja] = Q. ~t
= wz| hz |§F = @ wi 4 &
= ae o o gd [a]
0'-5.8" Dark brown fine SAND, little gravel, trace slag, yellowish-
chalky debris, glass, concrete pipe, moist to dry.
o
3.4'-4" Trace wood chunks,
4 4'-5' Gray sandstone chunks.
5'-5.5" Some black and lan fine sand.
55
5585 Tan very fine SAND, moisl.
56— —— Wet @ 6.
5.5
EOB @ 8.5,
8
10—
2
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DELL ENGINEERING, INC.

Cont Engineerng » Environmentat Consulting

3352 128th Avenue, Holland, Michigan 49424-9283

LOG OF WELL/BORING S-64, 460’ S

CONTRACTOR: _Dell Engincering, Inc,

PROJECT: _City of Muskegon

ADDRESS: 3352 128th Ave, Holland, MI

SAF - Area wide

: CQUIPMENT: Hand auger

PROJECT No.: 950486/0010

CREW CHIEF:

LOCATION: Muskegon MI

DELL OVERSIGHT: _&AK

DATE: Started 47197

Finisheq: . 47/87

WEATHER: TIME: Started 349507 Fiushed:
GROUTING/SEAL DRILLING METHOD (3} DEPTH GROUND SURF ACE
Depth/To Matenal/Method 3.25° 0.0, Hand Auger 55 - . &
0'~55" natural cuttings ELEVATION: ______ft.
REMARKS: Split graphic log indicates fiff, WATER LEVEL BELCW
43 13.899'N, 86" 15,478" W GROUND DURING
ORILLING; _2 . L.
] o em b =
oW owe WBLE | §o | B 2
58 |z%| 22 /g9l 2 | 38| &5 &g DESCRIPTIONS AND REMARKS
= B2 s (8 8 | 97| Le | &
=4 me| o o« (S
0'-2.2' Dark brown fine SAND, little black slag, trace fine gravel,
trace orange chalky/brick material, moist to dry.
2 2.2
2.2'-3.5" Orangish~brown and fine SAND, cccasional black pockels
(peat?), trace slag 2.2'-3’, moist to dry.
3.5
3.5-5.5" Tan fine SAND, little medium and coarse sand, wel at §".
4 -
5.5
EO0H B 5.5
65—
g
10}
12~
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CELL ENGINEERING, INC.

Civil Engneenng o Envronmenta! Consulting
3352 128th Avenue, Holland, Michigan 49424-9263

LOG OF WELL/BORING S-64, 620" S

CONTRACTOR: _Dell Engineering, Inc.

PROJECT: _City of Muskegon

ADDRESS: 3352 128th Ave, Holland, MI

SAF - Area wide

EQUIPMENT: _HMand auger

CREW CHIEF:

PROJECT No.: _990486/0010

DELL QVERSIGHT: 170

LOCATION: _Muskegon, Ml
OATE: Started_ 4/14/87

Finished; _4/14/97

WEATHER: TIME: Started.______ ___ Finished; R
GROUTING/SEAL DRILLING METHOD (S) DEPTH ‘ o
Depth/To Material/Method 325" 0.0, Hand Auger 6.5 GROUND SURFACE
0'-6.5 natural cuttings ELEVATION: it.
REMARKS: _ Sofit graphic log indicates il WATER LEVEL BELOW
43 13875 N, 85 15435 W GROUND DURING
- DRILLING: 65 i,
= |ud| wg (B8 3 &0 |28 ¢
<8 (5] 2 (25 2 23| &5 | %8 DESCRIPTIONS AND REMARKS
o R EE-S= R Tl O | oy x
W = nZ < = ] w %
< o o o ol
S 0'-2.6" Dark gray fine SAND, trace steel and coal, trace fine gravel,
2]
25 |-
S 2.5'-3.5" Dark gray and brown fine SAND, trace fine gravel.
35 |
-/ 35 4.5 WooD.
4- /f
4.5 /
C 4.5 -8.5" White/tan/brown fine SAND.
5—
5.5
Wet 8 85", FOB @ 6.5
[
10—
o
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DELL ENGINEERING, INC.

Covit Engmeernng ¢ Envienmental Consulting
3352 128th Avenue, Holland, Michigan 494248263

LOG OF WELL/BORING S-65

CONTRACTOR: _Dell Engineering, Ine.

PROJECT: _Crty of Muskegon

SAF - Area wide

ADDRESS:  J352 128th Ave, Holland, MI

EQUIPMENT: _Mand auger

CREW CHIEF:

PROJECT No.: . 880486/0010

LOCATION: _Muskegon, M

DELL OVERSIGHT: _EA¥

DATE: Started /18797

Finished: ,,,§M7 N

WEATHER: TIME: Started. 33027 Finished; _ 950 am
GROUTING/SEAL _ DRILLING METHOD {(8) OEPTH GROUND SURF
GCepth/To Material/Method 3.25" 0.0, Hand Auger 3 ' U‘ ACE
0-3 natural cuttings ELEVATION: . ft.
) REMARKS: _Split graphic log indicates fill WATER LEVEL BELOW
43 13.987'N, 88 15533 W GROUND DURING
DRILLING: 22 ft.
cowllows \BRE | o B3 o
£ 3 2
3 1En £2 lef & | a8 In ) &8 DESCRIPTIONS ANG REMARKS
= B2 b= S a o= &‘,(g ©
= me| &« o ]
0'-0.8" Brown/dark brown sitty fine SAND, some fine gravel, lrace
slag and wood, moist to dry.
0.8
- 0.8'-1.8" Black fine to coarse SAND, slag, and fine gravel trace
2 <7 cobbles and coal, moist o dry.
e 10
2 — - 1.8'-3" Brown fing SAND, little medium and coarse sand, trace medium
gravel and coal, lrace silt, wet 8 2.2".
| 3
EOB @ 3,
4
G-
8-
0
12
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DELL ENGINEERING, INC. '
Ciovil Engmeermg » Environmental Consulian,g I—OG OF WEI—- I—/BORING S..... 65) 150 S
3352 128th Avenue, Holland, Michigan 494248263
CONTRACTOR: _Dell Engineering, Inc. PROJECT: _City of Muskegon
ADDRESS: J352 128th AV&.,.,‘ Hoiland, M} SAF - Area wide
EQUIPMENT: _Hénd auger PROJECT No- _950486/0010 B
CREW CHILF: __ o LOCATION: _Muskegon, MI
ST CAW ;
UELL DVERSIGHT: DATE: Started_3/19/97 Finished: _3/19/67
WEATHER: TIME: Slarted 9955 am Finished: MLQL.?O am
GROUTING/SEAL ORILLING METHOD (S) DEPTH GROUND SURFACE
Oepth/To Material/Method 3.25" 0.0. Hand Auger 4 2 2 e
0'-4' natural cuttings ELEVATION: .. - ft.
REMARKS: Spiit graphic log indicates fill. WATER LEVEL BELOW
43 13.982' N, 86" 15.521 W GROUND DURING
- DRILLING: 32 i
rjuBlwe BOl o L EC |2 g
& $50%2 |29 & | 23 ST DESCRIPTIONS AND REMARKS
o "z 0= %; E g" gg %
B + 0'-0.5' TOPSCIL
05 |, T
ST 0.5°-1.2' Brown fine SAND, trace medium sand and fine gravel, moist
] fo cry,
1.2
1.2'-18" Brown coarse SAND/very fine gravel, some fine sand, moist
o lo dry.
R0
2— ' 1.8'-4" Brown fine SAND, trace wood, silt, coal, fine gravel, and
coarse sand, moist,
Wet @ 3.2,
4 — 4 - ;
EORB © 4,
5.
o
10—
12
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DELL ENGINEERING, INC.

Civil Engingaring # Environmental Consutting
3352 128th Avenue, Holland, Michigan 49424~87263

LOG OF WELL/BORING S-65, 300" S

CONTRACTOR: Dl Engineering, Inc.

PROJECT: City of Muskegon

ADDRESS: _?_352 128th Ave, Holland, MI

SAF - Area wide

 EQUIPMENT:

Hand auger

CREW CHIEF:,

PROJECT No.

850486/0010

Muskegon, MI

DELL QVERSIGHT: __CAW

LOCATION;

DATE: Started 4197

Fimshed: _47767

WEATHER: TIME: Started. 28007 Finisheq: 390 pm
GROUTING/SEAL DRILLING METHOD {5) DEPTH GROUND SURE AC
= i 3 SURFACF
Depth/To Material/Method 3.25" 0.0. Hand Auger 8.5° . " . ACE
0"-8.5' natural cuitings ELEVATION: . ft.
REMARKS: _Split graphic log indicates fill WATER LEVEL BELOW
43 13.953'N, 86" 15.481" W GROUND DURING
ORILLING: 58 it
o o b =
" Y « {w@i g rx_ | S )
Sro |28 g 0| 8 |93 28] Ee
&gj = polS K% —~ O o %9 DESCRIPTIONS AND REMARKS
o 53 N =1 a i RG] o
< 5‘0 a o Clt% ©
0'-3.8" Dark brown fine SAND, becoming brown at 2°, trace slag, fine
gravel and rools, moist to dry.
2
38
4 - 3.8'-8.5" Orangish-brown fine SAND, becoming tan 8 4.5, trace fine
gravel, moist lo dry, wet at 5.8".
65—
6.5
EOB @ 8.5
85—
10~
12~




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

-

PROJECT NO.: MK1246 WELL/BORING NO.: Station 1/Boring 1 (STi-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/16/96
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 13' 975N, B86° 15 450W
DRILLING METHOD: 344" Stainless H.A. RECEPTION: Lock (D)
TOTAL DEPTH DRILLED: 8! T.0.C. ELEVATION; NA
GROUND ELEVATION; NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: 8 GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located approx. 18' northwest from nearby light pole and 10' west from west curb of
West Western Ave. (Northeast from old train depot)
LOGGED BY: Tim Kamy

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6"-1' Sand, trace concrete pieces, fine, dark brown/black, dry
-2 Sand with grave] and industrial slag, medium, black, dry
2-2% Sand, coarse, gray, dry

24 - 4% Gravel with coarse sand and cobbles, gray/brown, dry
414 - 5 Woodchips/particles, brown and black, moist

5-54" Sand, fine, gray, dry

54 -8 Sand, fine, orange/brown, dry, saturation @ 8'

SAMPLE INTERVAL MICROTIP HL200 READING
2! 0 ppm
4 0 ppm
STI1-Bl (6") 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP,

PROJECT NO.: MK1246 WELL/BORING NO.: Station 1/Boring 2 (ST1-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/16/96
LOCATION: Muskegon G.P.8. BORING LOCATION: 43° 13" 946N, 86° 15' 402W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: No Lock/No D
TOTAL DEPTH DRILLED: g’ T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE; NA
DEPTH TO WATER: 74’ GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
BEMARKS; Located 10' West from nearby 6th Street parking entrance and 6' South from
southern curb of 6th Street and 15' Northwest from nearby power pole.
LOGGED BY: Tim Kamp
“\“ ...... m s & M ?Hym
DEPTH FORMATION DESCRIPTION
0-6" Sod/topsoil
6" - 314" Sand, fine, black, dry
3% -4' Sand, fine, gray, dry
4 -4 Sand, medium, orange, dry
414 - 8§ Sand, fine, orange, dry, saturation @ 7'4'

MICROTIP HL200 READING

SAMPLE INTERVAL

2' 0 ppm
4 0 ppm
ST1-B2 (6") 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 1/Boring 3 (ST1-B3)

PROJECT: Muskegon Lakeshore DATE DRILLED; 12/19/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 13" 919N, B86° 15' 380W

DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 10 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAIL; NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: Q' GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located on Southeast comer of 6th and Clay Street intersection, 12' Northeast from
street light, 36' South from power pole on Northeast corner of 6th and Clay.

P_QGGED BY Tim Kam;})w

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" -9 Sand, fine, brown & black color mix, organic rich, dry - trace concrete pieces @ 6' below
grade level

910" Roots, leaves, tree bark in silt - organic rich soil, black, saturated

SAMPLE INTERVAL

MICROTIP HL200 READING

2! 0 ppm
4' 0 ppm
6' 0 ppm
ST1-B3 (7") 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.; MKX1246 WELL/BORING NO.: Station 1/Boring 4 (ST1-B4)
PROJECT: Muskegon Lakeshore DATE DRILLED; 1/8/97
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 13" 886N, 86° 15' 361W
DRILLING METHOD: 314" Statnless H.A. RECEPTION: No Lock, No D
TOTAL DEPTH DRILLED: 12 T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS:; Located South side of 6th - Approximately 12' Northwest of 2nd Street light from
Seaway Drive and 120" West from Seaway Drive

LOGGED BY;

Tim Kamp

DEPTH

FORMATION DESCRIPTION
0-6" Sod/topsoil
6" -4 Sand, fine, orange, dry
4-12 Sand, fine, light tan, dry

MICROTIP HL200 READING
2 0 ppm
4' 0 ppm
6 0 ppm
8 0 ppm
10’ 0 ppm
ST1-B4 (129 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 2/Boring 1 (ST2-BI)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/16/96
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 13' 997N, 86° 15' 422W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: No Lock, No D, GQ=28
TOTAL DEPTH DRILLED: 114! T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE; NA
DEPTH TO WATER: 8 GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located approx. 6' North & 4' East from Southeast corner of mark - pack bldg (old Amazon Bldg.)
along W. Western Ave. (West side) & 15' Northwest from Northwest corner of Western & Mart St.
LOGGED BY: i _Kamp .
FORMATION DESCRIPTION
Vegetation
" -6" Sand, fine, black, dry
6" - 4' Sand, trace brick and slag, dark orange, dry
4-7 Sand, trace limestone gravel, fine, light brown, dry
7-11%' Sand, fine, light brown, dry, saturation @ 8'

SAMPLE INTERVAL

MICROTIP HL200 READING

ST2-B1 (6")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 2/Boring 2 ($T2-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED: 12/16/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 13' 985N, 86° 15" 489W

DRILLING METHOD: 3%" Stainless H.A. RECEPTION: No Lock, No D, GQ=5

TOTAL DEPTH DRILLED: 54%4° T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 35! GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located approx. 21' East & 12' South from Southwest corner of old Amazon Bldg. and 45
Northeast from large power pole at west end of Mart St.

LOGGED BY: Tim K

i

FORMATION DESCRIPTION

0-1" Vegetation

1% -3 Sand with brick and industrial slag, fine, black, dry

3 -3 Sand, trace gravel, fine, brown, dry

3% -4 Sand with industrial slag and woodchips, black, saturated
4-54" Woodchips

SAMPLE INTERVAL

MICROTIP HL200 READING

ST2-B2 (3')

0 ppm

Sampie submutted for MDNR Ten Metals on 1-6-97

ST2-B2(R) (31)

0 ppm

Re-drill on 3-21-97, Sample submitted on 3-21-97 for PNA's




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP,

PROJECT NO.,; MK1246 WELL/BORING NO.: Station 2/Boring 3 (ST2-B3)
PROJECT: Muskegon Lakeshore DATE DRILLED; 12/16/96

LOCATION: Muskegon G.P.S. BORING LOCATION; 43° 13' 963N, 86° 15' 342W
DRILLING METHOD: 344" Stainless H. A, RECEPTION: No Lock, No D, GQ=8
TOTAL DEPTH DRILLED: 8 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TQ WATER: 7! GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located 6' North from 2nd power pole in alley going North from 6th Street. 10' Southwest
from Jarge tree in alley (East side) between 6th and Sth Street

LOCGED BY: Tig Ram

DEPTH FORMATION DESCRIPTION

0-1" Vegetation

1" -3 Sand with industrial slag, black, dry

3-34" Sand, fine, light brown, dry

34 -3 Sand, fine, gray, dry

3% -7 Sand, fine, orange, dry - glass shards at 64"

78 Sand, fine, light brown, dry

SAMPLE INTERVAL

MICROTIP HE200 READING

ST2-B3 (6)

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 2/Boring 4 (§T2-B4)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/19/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 13' 950N, 86° 15' 349W
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 12' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located approx. 10' North from nearby street light (west side of Clay Ave.) in front of old fire
station and 33' East Northeast from Northeast corner of fire station garage.

LOG

DEPTH

FORMATION DESCRIPTION

0-6" Sod/topsoil
6" - 14! Sand, fine, black and brown, dry
1% - 12 Sand, fine, light tan, dry

SAMPLE INTERVAL

MICROTIP HL200 READING

ST2-B4 (12)

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.; MEK1246 WELL/BORING NO.: Station 3/Boring 1 (8T3-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/16/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 13' 978N, 86° 15' 233W
DRILLING METHOD: 31" Stainless H.A. RECEPTION: No Lock, No D, GQ=4
TOTAL DEPTH DRILLED: Q' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 9' GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located approx. 6' South and 6' East from Northeast comer of old Amazon Bldg, and 27
South/Southwest from nearby street light along West side W. Western Ave.
LOGGED Tim K

DEPTH FORMATION DESCRIPTION

0-1" Vegetation

1-3" Sand, fine, black, dry

3" -2 Sand, fine, light brown, dry

2 - 314" Sand, trace industrial slag, fine, black and brown, dry

34 - 4 Sand, trace silt, mottled black and gray, fine, dry

4-6 Sand, fine, orange, dry

6-9' Sand, fine, brown, dry w/orange/black industrial slag, saturation @ 9’

SAMPLE INTERVAL

MICROTIP HL200 READING

ST3-B1 (6")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MX 1246 WELL/BORING NO.: Station 3/Boring 2 (§T3-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/16/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 13' 980N, 86° 15' 273W
DRILLING METHOD: 314" Stainless H. A, RECEPTION: No Lock, No D, GQ=56
TOTAL DEPTH DRILLED: 154" T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 15 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS:

Located on South side of 5th Street - 9' North, 24" East from Northeast corner of old work

garage and 17' Northeast from Telephone pole - alley and 5th Street

Tim Kamp

DEPTH FORMATION DESCRIPTION

0-1" Vegetation

1" -1 Sand, fine, black, dry

1-215" Sand, fine, orange, dry

214 - 154" Sand, fine, light brown, dry, saturation at 15

SAMPLE INTERVAL MICROTIP HL200 READING
ST3-B2 (99) 0 ppm
ST3-B2 (12) 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAIL CORP,

PROJECT NO.: MK1246 WELL/BORING NO; Station 4/Boring 1 {§T4-B1)

PROJECT: Muskegon Lakeshore DATE DRILLED:; 12/16/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 051N, 86° 15' 322W

DRILLING METHOD: 314" Stainless H. A, RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 12 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 12 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located approx. 30" East from Southeast corner of Walker Arena and 21' Southwest from
nearby fire hydrant (west side of Western Ave.) -

LOGGED B Ti

DEPTH FORMATION DESCRIPTION

0-1" Vegetation

1" -6" Sand, fine, black, dry - topsoil

6" -6' Sand, trace gravel, brick and concrete pieces, fine, dark brown, dry

611" Sand, fine, orange, dry - trace gravel

i1-12" Sand, fine, light tan, dry, saturation at 12

SAMPLE INTERVAL MICROTIP HL200 READING
ST4-B1 (6') 0 ppm Sample submitted for MDNR Ten Metals on 1-6-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 4/Boring 2 ($T4-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/16/96
LOCATION: Muskegon G.P.S. BORING LOCATION; 43° 14' 012N, 86° 15' 308W
DRILLING METHOD: 34" Stainless H.A. RECEPTION; No Lock, No D, GQ=8
TOTAL DEPTH DRILLED: 12! T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located approx. 10" due North of 2nd power pole from 5th Street along East side of alley
and 10' West/Northwest from nearby large tree
LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-11%" Gravel dress with Industrial slag, black, dry (alleyway road base)
114 - 314" Sand, fine, orange, dry - gradual change to light tan at 314’

3% -8 Sand, fine, light tan, dry

§-12 Sand, trace gravel, fine, gradual change to orange at 8°, dry

SAMPLE INTERVAL MICROTIP HL200 READING
ST4-B2 (1) 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP. .

PROJECT NO.: MK 1246 WELL/BORING NO.: Station 4/Boring 3 (ST4-B3)

PROJECT: Muskegon Lakeshore DATE DRILLED: 12/17/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 060N, 86° 15' 381W

DRILLING METHOD: 31" Stainless H. A, RECEPTION: No Lock, No D, GQ=8

TOTAL DEPTH DRILLED: 14! T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY; NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: 51" feet North/54' West from Northeast comner of old Amazon Bldg. (smaller section of
bldg.) and 12' West from 3rd power pole coming from West Western Ave.

LOGGED BY:

DEPTH FORMATION DESCRIPTION

0-1% Brick and limestone gravel, trace sand, obstructions at 1'4°

SAMPLE INTERVAL

MICROTIP HL200 READING

ST4-B3 (1'4")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 5/Boring 1 (S§T5-B1)

PROJECT: Muskegon Lakeshore DATE DRILLED: 12/17/96

LOCATION: Muskegon G.I.S, BORING LOCATION: 43° 14" 103N, §6° 15' 337W

DRILLING METHOD: 3% Stainless H. A, RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED:; 34U’ T.0.C, ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY; NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER; 3’ GRAVEL PACK INTERVAL: NA

REMARKS: Located approx. 90" West and 15' South from Northwest corner of Walker Arena bidg. 21°
Northeast from Walker Arena sign and 36' Southeast from traffic light pole at 4th and
Shoreline Dr.
Tim Kamp

LOGGED BY:

FORMATION DESCRIPTION
0-2" Sod/topsoil
2" -1 Sand with gravel, fine, black, dry
1-3" Sand with garbage - plastic, aluminum, tin and concrete pieces mixed with woodchips
3-34%" Sand, fine, light tan, saturated

SAMPLE INTERVAL

MICROTIP HL200 READING

ST5-B1 (2

0 ppm Sample submitied for MDNR Ten Metals on 1-6-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAIL CORP. .

PROJECT NO.: MK1246 WELL/BORING NO.: Station 5/Boring 2 (ST5-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/17/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 105N, 86° 15' 328W
DRILLING METHOD: 3% " Stainless H.A. RECEPTION; Lock (D)

TOTAL DEPTH DRILLED: 64’ T,0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 64" GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS:

Located 12' East from Northern most (projecting} entrance of Walker arena and 25' South

from lamp pole, 2nd lamp pole from 4th & Shoreline intersection.

LOGGED BY

Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" -2 Sand with wood embers, some industrial slag & misc. debris, fine, brown/black, dry
2-3 Sand, fine, orange, dry

3 -6 Sand, fine, light tan, dry, saturation at 64"

SAMPLE INTERVAL

MICROTIP HL200 READING

ST5-B2 (1%4")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MX1246 WELL/BORING NO.: Station 5/Boring 3 (8T5-B3)

PROJECT: Muskegon Lakeshore DATE DRILLED: 12/17/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 076N, 86° 15' 311W

DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (), GQ=7

TOTAL DEPTH DRILLED: 4! T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located approx. 10’ North and 12' East from Northeast corner of Walker Arena Bldg. 36
Northwest from light pole at Western & 4th Ave., Southwest comer

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" - 14" Sand with gravel and industrial slag, fine, dark brown, dry

1% - 3' Sand, fine, light brown, dry

3-4 Brick, trace sand - red brick

Obstruction - end of boring

ist attempt - hit power conduit to street light

2nd attempt - hit possible old walkway at 3' BGL

SAMPLE INTERVAL MICROTIP HL200 READING
ST5-B3 (47 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MEK1246 WELL/BORING NO.: Station 5/Boring 4 (ST5-B4)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/8/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 067N, 86° 15" 280W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D), GQ=7

TOTAL DEPTH DRILLED: 12! T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY; NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located at Northeast corner of 4th and Western - 21" from street light on 4th and Western

Right at Southwest corner of Chronicle Bldg.

Kamp

DEPTH FORMATION DESCRIPTION
0-6" Wood mulch/Landscape cover
6" - 4' Sand, fine, orange, dry

4-8' Sand, fine, light tan, dry

8- 10 Sand, fine, tan/orange, dry
10-12 Sand, fine, light tan, dry

SAMPLE INTERVAL

MICROTIP HL200 READING

ST5-B4 (12')

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP,.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 6/Boring 1 (8T6-B1)

PROJECT: Muskegon Lakeshore DATE DRILLED: 12/17/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 188N, 86° 15' 282W

DRILLING METHOD: 34" Stainless H.A. RECEPTION: No Lock, No D, GQ=8

TOTAL DEPTH DRILLED: 44" T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 444" GRAVEL PACK INTERVAL: NA

REMARKS: Located approx. 90" West from Northwest corner of Holiday Inn parking bldg. - South side
3rd St, in ROW, and 12' East from only tree in area, 42' East from 1st power pole along 3rd
from shoulder

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" -3 Sand, trace industrial slag, fine, black and brown, dry, brick layer at 9"

345 - 414! Sand with industrial slag and glass shards, fine, black, dry, saturation at 44"

SAMPLE INTERVAL

MICROTIP HL200 READING

ST6-B1 (4")

0 ppm Sample submitted for MDNR Ten Metals on 1-6-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK 1246 WELL/BORING NO.: Station 6/Boring 2 (§T6-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED: 12/17/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 184N, 86° 15' 246W

DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 7' T,0.C, ELEVATION: NA

GROQUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located approx. 3' West of nearby power pole South side of 3rd street and 52" Southwest
from Morris and 3rd St. intersection (middle)

Tim Kamp

DEPTH FORMATION DESCRIPTION
0-6" Sod/topsoil
6" -7 Sand, trace gravel, trace industrial slag, trace concrete pieces, fine, dark brown, dry

Obstruction at 7' - End of boring, 3 attempts for greater depth

SAMPLE INTERVAL MICROTIP HL200 READING
ST6-B2 (7') 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP. .

PROJECT NO.: MK1246 WELL/BORING NO.: Station 6/Boring 3 (ST6-B3)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/8/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 147N, 86° 15' 212W
DRILLING METHOD:; 31%" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED:; 2 T.0.C, ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located Southwest corner of Western and 3rd Street - 54" West from Western and 3rd St.
intersection, 5" North from Holiday Inn - Harbor Steak House sign.
Tim Kamp

LOGGED BY:

DEPTH FORMATION DESCRIPTION
0-6" Sod/topsoil
6" -2 Sand with industrial slag, contains large slag pieces, fine, black, dry

Obstruction at 2' - End of boring, 3 attempts for greater depth

SAMPLE INTERVAL

MICROTIP HL200 READING

ST6-B3 (2')

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 6/Boring 4 (ST6-B4)
PROJECT: Muskegon Lakeshore DATE DRILLED: 3/18/97
LOCATION: Muskegon G.I.S. BORING LOCATION: 43° 14' 119N, 86° 15' 173W
PRILLING METHOD: 314" Stainless H. A. RECEPTION: No Lock, No D, GQ=8
TOTAL DEPTH DRILLED:; 6' T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA
REMARKS: Located North side of 3rd Street (by Frauenthal) - 60' East-Northeast from Western &
3rd Street sign - entrance South to Muskegon Mall - 10" North from nearby tree - 2nd tree
from Western & 3rd Street sign going East.
LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" - 4' Sand with yeliow brick, some gravel, fine, brown, dry

4-6' Sand, fine, light tan, dry - obstruction at 6' - large construction debris

SAMPLE INTERVAL

MICROTIP HL.200 READING

ST6-B4 (% -2")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MKi246 WELL/BORING NO.. Station 7/Boring 1 (ST7-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/17/96

LOCATION; Muskegon G.P.S. BORING LOCATION: 43° 14' 190N, 86° 15' 225W
DRILLING METHOD: 314" Stainless H. A, RECEPTION: No Lock, No D, GQ=9
TOTAL DEPTH DRILLED: 12' T.0.C, ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

REMARKS: Located approx. 21' East and 16' North from Northeast corner of Hume bldg. West ROW of

Morris Street, 30" North from 2nd power pole - coming from 3rd St., 21’ Southeast from

power pole at corner of mall parking

Tim K

FORMATION DESCRIPTION

Sod/topsoil
6" -2 Sand with gravel, fine, dark brown, dry
2-6 Sand, fine, orange, dry
6-12° Sand, fine, light tan, dry

SAMPLE INTERVAL

MICROTIP HL200 READING

ST7-B1 (129

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP. .

PROJECT NO.: MK1246 WELL/BORING NO,: Station 8/Boring 1 (§T8-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/17/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 205N, 86° 15' 173W
DRILLING METHOD: 3% " Stainless H.A. RECEPTION: No Lock, No D, GQ=9
TOTAL DEPTH DRILLED: 12' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: " NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA.

REMARKS: Located approx. 25' South from 5th power pole going North from intersection of Morris
and 31d Street, West ROW of Morris St. and 2' North from nearby tree.
LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION
0-6" Sod/topsoil

6" - 241 Sand, fine, orange, dry

2% - 12! Sand, fine, light tan, dry

SAMPLE INTERVAL

MICROTIP HL200 READING

ST8-B1 (124

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP. .

PROJECT NO.: MK1246 WELL/BORING NO.: Station 8/Boring 2 (ST8-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED: 12/19/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 262N, 86° 15' 263W

DRILLING METHOD: 31" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 5 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTII: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 5 GRAVEL PACK INTERVAL; NA

WATER LEVEL ELEVATION:  NA

REMARKS: Located in ROW of Shoreline Dr. 40" West and 30" North from 2nd parking light pole starting
from 3rd St. going North to 1st and 115' Northeast from No parking sign along Shoreline

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" -2 Sand with pea gravel, trace slag, brown and black, dry

2-5 Industrial slag, trace sand and coal, black, dry, saturation at §'

SAMPLE INTERVAL MICROTIP HL200 READING
ST8-B2 (3" 0 ppm




BORING/WELL 1L.LOG DATA

SUPERICR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 9/Boring 1 (8T9-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/19/96
LOCATION: Muskegen G.P.S. BORING LOCATION: 43° 14' 218N, 86° 15' i66W
DRILLING METHOD: 3%" Stainless H.A. RECEPTION: No Lock, No D, GQ=8§
TOTAL DEPTH DRILLED: 12 T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE:; NA
DEPTH TO WATER: NA GRAVEL PACK INTERVAL; NA
WATER LEVEL ELEVATION: NA
REMARKS: Located on West side of Morris: 10’ North from 7th power pole along Morris - coming
from 3rd St. (North) to Lst St. In Morris ROW, 5' South from nearby tree
LOGGED BY: Tim Kamp
DEPTH FORMATION DESCRIPTION
0-6" Sod/topsoil
6" -12' Sand, fine, orange, dry - gradual change to Hght tan at 5' - light tan from 5 - 12

SAMPLE INTERVAL MICROTIP HL200 READING
ST9-B1 (12") 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK 1246 WELL/BORING NO.: Station 9/Boring 2 (ST9-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED: 12/19/96

LOCATION: Muskegon G.P.S. BORING LOCATION; 43° 14' 292N, 86° 15' 240W

DRILLING METHQD: 314" Stainless H.A. RECEITION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 6! T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 44 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located approx. 40' West and 90' North from 3rd parking lot light along Shoreline Dr.
starting at 3rd St. going North to 1st St. 62' Northeast from no parking sign along shoulder

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" -2’ Pea gravel with sand, black, dry

2-6' Industrial slag, trace sand and wood embers, black, dry, saturation at 444"

SAMPLE INTERVAL MICROTIP HL200 READING
ST9-B2 (34 0 ppm Sample submitted for MDNR 10 metals on 1-6-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 10/Boring 1 (ST10-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/19/96

LOCATION: Muskegon G.P.8. BORING LOCATION: 43° 14' 323N, 86° 15' 217TW
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 7' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S); NA GRAVEL PACK TYPL: NA

DEPTH TO WATER: 5 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Near intersection of 1st Street and Shoreline Dr., 40" West and 70' North from corner parking

lot light pole, 61' Southeast from 1st Street stop sign, 28' East from fire hydrant, Shoreline & 1st

LOGGED BY:

Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" -5 Sand, fine, orange, dry, saturation at 5

5-6' Sand with limestone gravel, fine, black, saturated
6-7 Woodchips, trace sand, black, saturated

SAMPLE INTERVAL

MICROTIP HL200 READING

STI10-B1 (4")

0 ppm

&Y

120 ppm (Saturated)




BORING/WELL LOG DATA

SUPERJOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 10/Boring 2 (ST10-B2)
PROJECT; Muskegon Lakeshore DATE DRILLED: 12/19/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 313N, 86° 15' 178W
DRILLING METHOD: 3% " Stainless H.A, RECEPTION: Lock (D}, GQ=9

TOTAL DEPTH DRILLED: 10%! T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 10%4° GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located South ROW of 1st Street, 36° North from center parking light pole, North side of

mall parking lot (old Michcon property), and 3‘ Southeast from 1st Street drain

GGED BY:

Tim Ig_:;_l_x_x_xp

FORMATION DESCRIPTION

Sod/topsoil
6" -5 Sand, fine, black and brown mix, dry
5-10%° Sand, fine to medjum, light tan, dry, contains concrete pieces, saturation at 10'

SAMPLE INTERVAL

MICROTIP HL200 READING

ST10-B2 (8")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 10/Boring 3 (ST10-B3)

PROJECT: Muskegon Lakeshore DATE DRILLED; 12/19/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 284N, 86° 15" 158W

DRILLING METHOD: 314" Stainless H.A. RECEPTION: No Lock, No D, GQ=9

TOTAL DEPTH DRILLED: 12! T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: South ROW of 1st Street, 1' West from curb of North parking lot entrance (old Michcon
property) Muskegon Mall parking area, 4' Northeast from mall parking street light

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" - 144" Sand with concrete pieces (from construction of new curve), fine, brown, dry

14 - 415° Sand with industrial slag, fine, black, dry

414 - 614" Sand, fine, orange, dry, contains clay pieces

64 - 8' Sand, medium to coarse, orange, dry

8-12' Sand, fine, light tan, dry

SAMPILE INTERVAL MICROTIP HL.200 READING
STI0-B3 (2" 0 ppm Sample submitted for MDNR ten metals on 1-6-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP,

PROJECT NO.: MK1246 WELL/BORING NO.: Station 11/Boring 1 (ST11-B1)
PROJECT: Muskegon Lakeshore DATE PRILLED: 12/19/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 358N, 86° 15' 192W
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D), GQ=§

TOTAL DEPTH DRILLED: 1147 T.0.C. ELEVATION;: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS:

Located East ROW of Shoreline Dr, 25' West and 100' North from Southwest corner of

Terrace Plaza parking lot, 58' East from no stopping, standing sign

Tim Kam

DEPTH

FORMATION DESCRIPTION

0-6" Sod/topsoil
6" - 147 Sand with large cobbles and concrete, black, dry, obstructions - end of borings

3 attempts for greater depth

SAMPLE INTERVAL

MICROTIP HL.200 READING

ST11-B1 (1'4")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 11/Boring 2 (ST11-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/19/96
LOCATION: Muskegon G.P.S. BORING LOCATION; 43° 14' 309N, 86° 15' 063W
DRILLING METHOD: 314" Stainless H. A. RECEPTION: Lock (D), GQ=9
TOTAL DEPTH DRILLED: 12! T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE:; NA
DEPTH TO WATER; NA GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located North from 1st Street on East ROW of Morrs St., 5' North from West entrance of
mall parking lot and 40" South from three hour parking sign East side Morris
LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" - 1" Sand with wood embers, fine, black, dry

1-14" Sand, fine, orange, dry

1% - 12 Sand, fine, orange dry - gradual change to light tan at 5', trace fine gravel at 12

SAMPLE INTERVAL MICROTIP HL200 READING
ST11-B2 (12) 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 11/Boring 3 (S§T11-B3)
PROJECT: Muskegon Iakeshore DATE DRILLED: 3/19/97

LOCATION: Muskegon G.P,S. BORING LOCATION: 43° 14' 257N, 86° 14" §37TW
DRILLING METHOD; 34" Stainless H. A, RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 12 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS:

Located Northwest corner of Terrace and Clay Street, 8' West from Clay/Terrace St. light

and 8' East from nearby tree

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" -3 Sand with gravel, some concrete pieces, fine, dark brown, dry
3-12 Sand, fine, light tan, dry

SAMPLE INTERVAL MICROTIP HL200 READING
ST11-B3 (A -29 0 ppm
4) 0 ppm
(8" 0 ppm

(12"

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 12/Boring 1 (ST12-Bl)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/20/96
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 375N, 86° 15' 115W
DRILLING METHOD: 3%" Stainless H.A. RECEPTION: Lock (D), GQ=8
TOTAL DEPTH DRILLED: 214! T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located South ROW of Terrace Street, 22' East from Western most entrance of Terrace
Plaza parking lot, 5' South from Terrace curb, 36" Northeast from nearby tree
L.OGGED BY: Tim Kamp

FORMATION DESCRIPTION

0-6" Sod/topscil
6" - 214" Sand with industrial slag, brick, woodchips, concrete pieces and gravel, black, dry

Obstruction at 2%4°, end of boring, 3 attempts for greater depth

SAMPLE INTERVAL MICROTIP HL200 READING
ST12-B1 (2t4") 0 ppm Sample submitted for MDNR Ten Metals on 1-6-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK 1246 WELL/BORING NO.: Station 12/Boring 2 (8T12-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/20/96
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 360N, 86° 15’ 082W
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D), GQ=8
TOTAL DEPTH DRILLED: 114" T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: i GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located on South ROW of Terrace St., 20" East from Eastern parking lot entrance of
Terrace Plaza and 1" North from fire hydrant
Tim Kamp

LOGGED BY:

FORMATION DESCRIPTION
0-6" Sod/topsoil
6" -8 Sand, trace industrial slag, brick and concrete conglomerate, fine, black and tan mix, dry
8- 11'%' Sand, fine to medium trace gravel, light tan, dry, saturation at 11'

SAMPLE INTERVAL

MICROTIP HL200 READING

ST12-B2 (3"

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.; MK1246 WELL/BORING NO.: Station 12/Boring 3 (ST12-B3)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/20/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 338N, 86° 15' 042W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 12 T.0.C. ELEVATION; NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 12! GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located approximately 17' South and 10' West from light pole located at intersection of
Terrace and Morris Streets and 30" North from three hour parking sign-East side Morris
LOGGED BY:

Tim Kamp

FORMATION DESCRIPTION

Sod/topsoil

Sand, fine, orange, dry

Sand, fine, light tan, dry

SAMPLE INTERVAL

MICROTIP HL200 READING

ST12-B3 (10")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP,

PROJECT NO.: MK1246 WELL/BORING NO.: Station 12/Boring 4 (ST12-B4)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/31/96
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 329N, 86° 14’ 992W
DRILLING METHOD: 3%" Stainless H.A. RECEPTION: Lock (D), GQ=9
TOTAL DEPTH DRILLED; 12' T.0.C. ELEVATION: NA
GROUND FLEVATION: NA SCREEN TYPE/LENGTI: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: 12! GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located Southside of Terrace ROW, 30" West from Muskegon malls, Northern parking
entrance and 25" East from light pole, 2nd pole from Morris
LOGGED BY; Tim Kamp
DEPTH FORMATION DESCRIPTION
0-6" Sod/topsoil
6" -12' Sand, fine, orange, dry, light tan at 4', trace gravel at 11 to 12"

SAMPLE INTERVAL MICROTIP HL200 READING

ST12-B4 (12) 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MEK1246 WELL/BORING NO.: Station 12/Boring 7 (ST12-B7)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/31/96

LOCATION: Muskegon G.P.S, BORING LOCATION: 43° 14' 323N, 86° 14' 840W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (), GQ=9

TOTAL DEPTH DRILLED: 4 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located West side of East Western, North from Terrace St.

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-3%'

Sand with concrete, asphalt, brick, cobbles and misc. debris, fine, brown, dry

3% - 4'

Sand with industrial slag and woodchips, fine, black, dry - obstructions, end of borings

4 attempts for greater depth

SAMPLE INTERVAL MICROTIP HL200 READING

ST12-B7 (4% 0 ppm

Sample submitted for MDNR Ten Metals on 1-6-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP, .

PROJECT NO.: MK1246 WELL/BORING NO.; Station 12/Boring 5 (ST12-BS)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/31/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 330N, 86° 14' 940W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 12! T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPLE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TQO WATER; NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located Northside of Terrace in ROW, 42' West from 3rd light pole and 48' East from 4th
light pole from Western and Terrace intersection, going West from intersection,
Tim Kamp

LOGGED BY:

FORMATION DESCRIPTION
0-6" Sod/topsoil
6" -2 Sand with misc. debris, plastic, tin, concrete pieces, tree roots, fine, black, dry
2-5 Sand, fine, orange, dry
5-12 Sand, fine, light tan, dry

SAMPLE INTERVAL

MICROTIP HL200 READING

STI12-BS (2")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MX1246 WELL/BORING NO.: Station 12/Boring 6 (ST12-B6)
PROJECT: Muskegon Lakeshore DATE DRILLED: 12/31/96

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 314N, 86° 14' 908W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 12! T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAIL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located on Northside Terrace ROW, 4' West from 2nd light post and 78" East from 3rd
light pole from Western and Terrace intersection going West
LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" - 14T Sand with industrial slag and concrete, fine, black, dry

1% - 4' Sand, trace broken tile and pottery, trace slag and concrete pieces
412" Sand, fine, light tan, dry

SAMPLE INTERVAL

MICROTIP HL2060 READING

ST12-B6 (1'4")

0 ppm Sample submitted for MDNR Ten Metals on 1-6-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP. .

PROJECT NO.: MK1246 WELL/BORING NO.: Station 12/Boring 8 (ST12-B8)
PROJECT: Muskegon Lakeshore DATE DRILLED: 3/7/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 282N, 86° 14' 773W
DRILLING METHOD: 3! " Stainless H.A. RECEPTION: Lock (D), GQ=8

TOTAL DEPTH DRILLED: 6' T.0.C. ELEVATION; NA

GROUND ELEVATION; NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located West side of Clay at Northeast corner of Muskegon Autoparts building and 78’

South from 1st street light South from Clay and Pine Street intersection.

LOGGED BY:

Tim Kamp

DEPTH FORMATION DESCRIPTION

0-3 Industrial slag, steel, misc. debris with sand, black, dry
3-5 Sand, fine, orange, dry

5-6' Glass plate

SAMPLE INTERVAL

MICROTIP HL200 READING

ST12-B8 (142 - 29

0 ppm Sample submitted for MDNR Ten Metals and PNA's on 3-20-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 12/Boring 9 (ST12-B9)
PROJECT: Muskegon Lakeshore DATE DRILLED: 3/7/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 220N, 86° 14" 7T48W
DRILLING METHOD:; 314" Stainless HL A, RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 12 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY; NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PPACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION; NA

LOGGED BY:;

REMARKS: Located on Bast side of southbound US-31, 12' due West from Jerviss Fethke Insurance
sign and 62' due North from nearby no parking sign
Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" - 34! Sand with gravel, fine, brown and black, dry
34 - 127 Sand, fine, light tan, dry

SAMPLE INTERVAL MICROTIP HL200 READING
ST12-B9 (% - 2" 0 ppm
(6" 0 ppm
(12" 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP. i
PROJECT NO.: MK 1246 WELL/BORING NO.: Station 13/Boring 1 (ST13-Bl)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/8/97
LOCATION: Muskegon G.P.S. BORING LOCATION; 43° 14" 427N, 86° 15' 020W
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D), GQ=9
TOTAL DEPTH DRILLED: 2 T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL; NA
GROUT INTERVAIL(S): NA GRAVEL PACK TYPE:; NA
DEPTH TO WATER: 114" GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION:

NA

REMARKS: Located Southside of railroad tracks by bend: 108" West/Northwest from Jarge power pole
coming from Terrace St (5 power pole) going North and 10' South from railroad tracks
LOGGED BY: Tim Kamp

DEPTH

FORMATION DESCRIPTION

0-2'

Industrial slag with brick and gravel, trace sand, fine, black, dry, saturation at 1'4'

SAMPLE INTERVAL

MICROTIP HL200 READING

ST13-B1 (1)

0 ppm Sample submitted for MDNR Ten Metals on 3-5-87




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAIL CORP,

PROJECT NO.: MK1246 WELL/BORING NO.: Station 13/Boring 2 (5T13-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/8/97
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14 415N, 86° 14' 982W
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D), GQ=9
TOTAL DEPTH DRILLED: 24" T,0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL; NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TQ WATER; 2 GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located Southside of railroad tracks 92' East from large power pole (line coming from
Terrace St. and 10' South from railroad tracks
Tim Kamp

LOGGED BY:

DEPTH FORMATION DESCRIPTION

0-1%" Industrial slag with sand, fine, black, dry
i - 1% Sand, fine, brown/gray, moist

1% -2 Woodchips

2 -214 Sand, medium, light brown/gray, saturated

SAMPLE INTERVAL MICROTIP HL200 READING
ST13-B2 (1') 0 ppm




BORING/WELL LLOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 13/Boring 3 (§T13-B3)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/8/97
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 398N, 86° 14' 938W
DRILLING METHOD: 31" Stainless H.A. RECEPTION: Lock (D), GQ=9
TOTAL DEPTH DRILLED: 3 T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE:; NA
DEPTH TO WATER: 24! GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION; NA
REMARKS: Located 10' South from railroad tracks, 5 power poles East from large power pole,
20' Northeast from 5th power pole
LOGGED BY Tim Kamp

DEPTH

FORMATION DESCRIPTION

0-3

Sand with industrial slag, rich in organics, black, moist, saturation at 214"

SAMPLE INTERVAL

MICROTIP HL200 READING

ST13-B3 (21

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 13/Boring 4 (ST13-B4}
PROJECT: Muskegon Lakeshore DATE DRILLED:; 1/8/97

LOCATION; Muskegon G.P.S. BORING LOCATION: 43° 14' 382N, 86° 14' 397TW
DRILLING METHOD: 344" Stainless H. A, RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 3 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH; NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTII TO WATER: 284" GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS:

Located 5' South from railroad tracks, 7 power poles from large power pole, going East -

15' West from 7th power pole

LOGGED BY:

Tim Kamp

DEPTH FORMATION DESCRIPTION
0-1" Large gravel
1" - 14 Industrial slag, cobbles, trace sand, black, dry, 114" large concrete slab - end of boring

3 attempts for greater depth

SAMPLE INTERVAL

MICROTIP HL200 READING

ST13-B4 (19

0 ppm

Sample submitted for MDNR Ten Metals on 1-8-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 13/Boring 5 (ST13-B5)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/8/97
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 367N, 86° 14' 853W
DRILLING METHOI): 334" Stainless H. A, RECEPTION: Lock (D), GQ=8
TOTAL DEPTH DRILLED; 3 T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER; 3 GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located 15° South from railroad tracks, 8 power poles going East from large (Terrace St.)
power pole, 87' East from 8th power pole
LOGGED BY: Tim Kamp
DEPTH FORMATION DESCRIPTION
0-1%n Sand with industrial slag and brick, black, dry
14 -2' Sand, light brown, dry
2-3 Sand with industrial slag, trace woodchips, black, dry, saturation at 3'

SAMPLE INTERVAL MICROTIP HL200 READING

ST13-B5 (2') 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MEK1246 WELL/BORING NO.: Station 13/Boring 6 (ST13-B6)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/9/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 359N, 86° 14" 821W
DRILLING METHOD: 334" Stainless H.A. RECEPTION:; Lock (D), GQ=9

TOTAL DEPTH DRILLED: 44’ T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S); NA GRAVEL PACK TYPE: NA

DEPTH FO WATER; 4' GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS:

Located near 2nd power pole from East Western St. going West, 43' Northeast from 2nd

power pole and 35' due South from railroad tracks

LOGGED BY:

Tim Kamp

DEPTH FORMATION DESCRIPTION

o-3 Sand with brick, concrete, cobbles, black, dry
3 -3 Sand, medium, orange, dry

314 - 414" Wood particles, moist, saturation at 4'

SAMPLE INTERVAL

MICROTIP HL200 READING

ST13-B6 (27)

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MEKI1246 WELL/BORING NO.: Station 13/Boring 7 (§T13-B7)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/3/97

LOCATION: Muskegon G.P.8. BORING LOCATION: 43° 14' 331N, 86° 14' 793W
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 434’ T.0.C, ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located on Southeast corner of E. Western and Pine Streets, 15' Northwest from streat

sign along Western and 10" Southeast from fire hydrant along Pine Street

LOGGED BY:

Tim Kamp

DEPTH FORMATION DESCRIPTION

0-06" Sod/topsoil

6" - 114" Sand with gravel, brown, dry

1% -4’ Sand with concrete, brick, asphalt, furnace brick, fine to medium, brown, dry

obstructions, end of boring, 4 attempts

SAMPLE INTERVAL

MICROTIP HL200 READING

ST13-B7 (4")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.; Station 13/Boring 8 (ST13-B8§)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/3/97

LOCATION: Muskegon G.P.S. BORING LOCATION; 43° 14" 300N, 86° 14" 728W
DRILLING METHOD: 3% " Stainless H.A. RECEPTION: Lock (D), GQ=0

TOTAL DEPTH DRILLED: 4' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTIH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION; NA

REMARKS: Located West side of Clay ROW, 10' West of 1st power pole from intersection of Clay and
Pine Streets (going North), 2' North from Northeast corner of Witt budget used car parking lot
LOGGED BY: Tim Kamp

DEPTH

FORMATION DESCRIPTION

0-4

Sand with foundry steel, tin, brick, concrete, industrial slag, black, dry

obstructions, end of boring, 3 attempts

SAMPLE INTERVAL

MICROTIP HL200 READING

ST13-BS§ (4"

0 ppm Sample submitted for MDNR Ten Metals on 1-6-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 13/Boring 9 (ST13-B9)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/3/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 244N, 86° 14' 695W
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 12 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located near Northeast corner of intersection Pine and Webster (Northbound 31) streets

21" North from corner light pole and 3' North from Pine and Webster street sign

LOGGED BY; Tim Kamp

DEPTH FORMATION DESCRIPTION

0-5 Sand, fine, brown and black mix, trace concrete and tile pieces, dry
5-514" Industrial slag with coal, black, dry

514 - 10 Sand, fine, light tan, dry

10- 10" 1" Woodchips

071" - 12 Sand, fine, light tan, dry

SAMPLE INTERVAL MICROTIP HL200 READING

ST13-B9 (59 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 14/Boring 1 (ST14-BI)
PROJECT: Muskegon Lakeshore DATE DRILLED:; 1/3/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 353N, B86° 14' 752W
DRILLING METHOD: 3%" Stainless H.A. RECEPTION: Lock (D), GQ==8

TOTAL DEPTH DRILLED: 4' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located on East side of East Western ROW, 24’ North from 2nd power pole along Western
from Western /Pine intersection, 42" South from Southwest corner of Witt Buick Bldg.

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-4 Sand with gravel, building brick, coal pieces, concrete pieces, fine, dry

obstructions, end of borings, 3 attempts

SAMPLE INTERVAL

MICROTIP HL200 READING

ST14-B1 (4')

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAIL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 14/Boring 2 (8T14-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/3/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 262N, 86° 14" 65TW
DRILLING METHOD: 34" Stainless H. A, RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 6' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENLED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER; NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: 101" North of 2Znd power pole from intersection of Pine and Webster and 54' East from
Northeast corner of industrial mill supply bldg,

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-4 Industrial slag with glass and old plate pieces, brick, black, dry

4'-4'2" Woodchips

42" - § Sand, fine, black, dry (foundry sand)

5-6' Industrial foundry material ~ black and white foundry cores, some fire brick, black and white

dry, obstructions - end of borings, 2 attempts

SAMPLE INTERVAL

MICROTIP HL200 READING

ST14-B2 (6")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 14/Boring 3 (8T14-B3)

PROJECT; Mauskegon Lakeshore DATE DRILLED: 3/7/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 203N, 86° 14' 613W

DRILLING METHOD: 3%" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 12' T.0.C. ELEVATION; NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located on West side of Northbound BUS-31, 5' East-Southeast from 3rd power pole (going
South from Cedar St) and 60° South from nearby no parking sign on West side of BUS-31

LOGGED BY: Tim Kamp

FORMATION DESCRIPTION

Vegetation/topsoil

Sand with gravel, fine, dark brown, dry

Sand, fine, light tan, dry

SAMPLE INTERVAL MICROTIP HL200 READING
ST14-B3 (4 - 2") 0 ppm
) 0 ppm
(12 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAIL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 15/Boring 1 {ST15-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/9/97
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 378N, 86° 14’ 692W
DRILLING METHOD: 34" Stainless H. A, RECEPTION: Lock (D), GQ=8
TOTAL DEPTH DRILLED: 4' T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: 3% GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located at Northeast corner of Spring and East Western intersection-10' Northwest from
nearby fire hydrant and 4' East from neari:y power pole at intersection

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-3" Vegetation/topsoil
3" -4 Sand with industrial slag, contains cobbles and woodchips, black, dry-spent sand (foundry),

safuration at 3% to 4' BGL

SAMPLE INTERVAL MICROTIP HL200 READING

ST15-B1 (29 0 ppm Sample submitted for MDNR Ten Metals on 3-5-97




BORING/WELL L.OG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK 1246 WELL/BORING NO.; Station 15/Boring 2 (S§T15-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED: 1/9/97

LOCATION; Muskegon G.P.S. BORING LOCATION: 43° 14’ 336N, 86° 14' 651W

DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D), GQ="7

TOTAL DEPTH DRILLED: 5 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH T WATER; 4 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located Northwest corner of Clay Ave. & Spring 8t-3' due South from United Body Sve-
Southeast corner of bldg-10' due West from edge of Clay St.

LOGGED BY: Tim Kamp

DEPTH

0-6" Vegetation w/limestone gravel
6" -4 Sand, fine, light brown and black mix, contains trace slag, dry
4.5 Sand/silt with brick & slag, trace wood particles, black, saturated

SAMPLE INTERVAL MICROTIP HL200 READING

ST15-B2 (3") 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NQO.: MK1246 WELL/BORING NO.: Station 15/Boring 3 (ST15-B3)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/9/97
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 292N, 86° 14' 616W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D), GQ=9
TOTAL DEPTE! DRILLED: 4' T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: 214" GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located Northwest corner of Spring and Webster streets-5' Northeast from street sign-10'
West from edge of Webster St.
LOGGED BY: Tim Kamp
DEPTH FORMATION DESCRIPTION
0-6" Sod/topsoil
6" -3 Sand, trace gravel and industrial slag, black and brown, dry, saturation at 2'4’
3.4 Sand, fine, brown, safurated

SAMPLE INTERVAL MICROTIP HL.200 READING
ST15-B3 (1¥4") 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 15/Boring 4 (ST15-B4)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/3/97
LOCATION: Muskegon G.P.S, BORING LOCATION: 43° 14' 262N, 86° 14' 591W
DRILLING METHOD: 3%" Stainless H.A. RECEPTION: Lock (D), GQ=9
TOTAL DEPTH DRILLED: 9 T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: g GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located North side of Spring St.-142' East from intersection of Spring & Webster streets-
27" West from nearby power pole
LOGGED BY: Tim Kamp
DEPTH FORMATION DESCRIPTION
0-6" Sod/topsoil
6" -6' Sand, trace slag and woodchips, brown and black mix, dry
6-6"3" Peat with glass shards and woodchips, black, moist
6'3" - & Woodchips, brown and black, moist
8-9' Sand, trace woodchips, fine, black, saturated

SAMPLE INTERVAL

MICROTIP HL200 READING

ST15-B4 (6"

O ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 15/Boring 5 (8T15-BS)
PROJECT; Muskegon Lakeshore DATE DRILLED: 3/7/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 216N, 86" 14' 554W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL PEPTH DRILLED: 127 T.0.C, ELEVATION:; NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS;

Located on Northwest comer of intersection of Yuba & Spring streets-20' Southwest from

Yuba Street stop sign & 70" Northwest from 1st power pole East from US-31 on South side

Tim Kamp of Spring Street

FORMATION DESCRIPTION

Vegetation/topsoil

Sand, trace gravel and concrete pieces, brown/black, dry

Sand, fine, light tan, dry

Sand, trace fine gravel, light brown/orange, dry

Natural 3- 12'

SAMPLE INTERVAL MICROTIP HL200 READING
ST15-B5 (4 -2 0 ppm
6' 0 ppm
12’ 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.; Station 16/Boring I (ST16-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/9/97
LOCATION: Muskegon G.P.8. BORING LOCATION: 43° 14" 398N, 86° 14' 682W
DRILLING METHOD: 3%" Stainless H.A. RECEPTION: Lock (D), GQ=8
TOTAL DEPTH DRILLED: TA' T.0.C. ELEVATION; NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE; NA
DEPTH TO WATER: T GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located North from East Western and Eastern streets intersection 19' Northeast from fire
hydrant & 25' Northwest from Eastern curb
LOGGED BY: Tim Kam
FORMATION DESCRIPTION
Vegetation/topsoil

6" -3 Sand, fine, brown and black mix, dry
3 -3'4" Sand, fine, light gray, dry
314 - TiA! Sand, fine, orange, dry-one piece of concrete focated at 5' BGL-saturation at 7'

SAMPLE INTERVAL

MICROTIP HIL.200 READING

ST16-B1 (5

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NQ.; MK1246 WELL/BORING NO.: Station 16/Boring 2 (ST16-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/9/97

LOCATION: Muskegon G. .S, BORING LOCATION;: 43° 14' 380N, 86° 14' 569W
DRILLING METHOD: 3% Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 64" T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTII: NA

GROUT TYPE/QUANTITY; NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located Northwest corner/intersection of Cedar & Clay Ave.-12' West/Southwest from power
pole at intersection & 4’ West from Clay/Cedar Street sign
LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION
0-6" Vegetation/topsoil

6" -4' Industrial slag with brick, black, dry
4 - 64" Woodchips, brown & black, moist

Tough going through woodchips-end of boring

SAMPLE INTERVAL

MICROTIP HL200 READING

ST16-B2 (3")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP,

PROJECT NO.: MK1246 WELL/BORING NO.: Station 16/Boring 3 (ST16-B3)
PROJECT: Muskegon Lakeshore DATE DRILLED: 3/7/97
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 415N, 86° 14' 536W
DRILLING METHOD: 334" Stainless H.A. RECEPTION: Lock (D), GQ=9
TOTAL DEPTH DRILLED: 9’ T.0.C. ELEVATION;: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: 8" GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located on Southeast corner of Ottawa & Eastern streets-15' East from Ottawa/Eastemn
light pole & 15' West from no parking sign located along Eastern
LOGGED BY: Tim Kamp
DEPTH FORMATION DESCRIPTION
0-06" Vegetation/topsoil
6" -3 Sand, fine, orange, dry
3-9' Sand, fine, light tan, dry, saturation at 8'

SAMPLE INTERVAL MICROTIP HIL200 READING
ST16-B3 (%4 - 29 0 ppm
6 0 ppm

9! 0 ppm




BORING/WELL LLOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MEK1246 WELL/BORING NO.: Station 16/Boring 4 (§T16-B4)
PROJECT: Muskegon Lakeshore DATE DRILLED: 3/7/97

LOCATION: Muskegon G.P.S. BORING LOCATION; 43° 14' 339N, 86° 14' 504W
DRILLING METHOD: 344" Stainless H.A. RECEPTION: Lock (D), GQ=8

TOTAL DEPTH DRILLED; 2' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TQO WATER: 1A' GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located 20" East from Ryerson Creek & 30' South from nearby tree in median of BUS-31
LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

o-2 Silt, some sand with woodchips and concrete, organic rich, black, moist, saturation at 1'%’

SAMPLE INTERV AL MICROTIP HL200 READING
ST16-B4 (1) 0 ppm Sampie submitted for MDNR Ten Metals and PNA's

on 3-20-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL, CORP.

PROJECT NO.: MK 1246 WELL/BORING NO.; Station 16/Boring 5 (ST16-B5)
PROJECT: Muskegon Lakeshore DATE DRILLED: 3/7/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 234N, 86° 14' 437W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D), GQ=8

TOTAL DEPTH DRILLED: 12! T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH; NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

LOGGED BY:

REMARKS; Located at Northwest corner of Walton & Cedar street intersection-40' Northwest from 4th
power pole going East from Yuba St, along Cedar & 25' Southwest from nearby tree
Tim Kamp

DEPTH FORMATION DESCRIPTION
0-6" Vegetation/topsoil

6" - 3" Sand, fine, orange, dry

3-12' Sand, fine, light tan, dry

SAMPLE INTERVAL MICROTIP HL200 READING
ST16-B5 (34 -2 0 ppm
6’ 0 ppm
12! 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 17/Boring 1 (ST17-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/9/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 455N, 86° 14’ 625W
DRILLING METHOD: 3%" Stainless H.A. RECEPTION: Lock (1), GQ=9

TOTAL DEPTH DRILLED: 2 T.0.C. ELEVATION; NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION:  NA

REMARKS: Located West side of Western & railroad tracks-65' West from Southwest corner of Muskegon

Co. Applicant Testing Ctr bidg-60' Northwest from 4th telephone pole along Western (East side)

LOGGED BY:

Tim Kamp starting from Eastern & Western intersection

DEPTH

FORMATION DESCRIPTION

0-2

Industrial slag with black sand (foundry sand), contains brick, gravel & wood-railroad ties

Obstruction at 2' - 3 attempts

SAMPLE INTERVAL

MICROTIP HL200 READING

ST17-B1 (29

0 ppm Sample submitted for MDNR Ten Metals




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK 1246 WELL/BORING NO.: Station 17/Boring 2 (ST17-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/9/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 465N, 86° 14' 501W
DRILLING METHOD; 34" Stainless H.A. RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 9’ T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TQO WATER: 8 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located East side of Ottawa-69' North from nearby old apt bldg-77' Northeast from 3rd power
pole-West side of Ottawa-starting from intersection of Ottawa & Bastern

LOGGED BY: Tim Kamp

FORMATION DESCRIPTION

DEPTH

0-6" Vegetation/topsoil

6" -1 Sand, trace gravel, fine, brown, dry

1-9" Sand, fine, orange, dry-gradual change to light tan at 4' saturation at 8'

SAMPLE INTERVAL

MICROTIP HL.200 READING

ST17-B2 (6")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.; Station 17/Boring 3 (ST17-B3)

PROJECT: Muskegon Lakeshore DATE DRILLED: 4/8/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 465N, 86° 14' 501W

DRILLING METHOD: 3%" Stainless H.A. RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 6’ T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TOQ WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located at Northeast corner/intersection of Eastern Ave & Northbound BUS-31-34" West/
Northwest from stop sign & 61" from light pole-located on South side of Eastern Ave,

{LOGGED BY: Tim Kamp

FORMATION DESCRIPTION

DEPTH

0-6" Sod/topsoil

6" - 214" Sand, trace slag, gravel & coal, brown, black, dry

24 -4 Sand, trace slag & gravel, brown/tan, dry

4-6' Sand with industrial slag/gravel-dark brown & black dry-14" to 1'4" slag pieces at 5 - 6

obstructions at 6'-end of boring

SAMPLE INTERVAL

MICROTIP HL200 READING

ST17-B3 (1) 0 ppm
3’ 0 ppm
6 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK 1246 WELL/BORING NO.: Station 18/Boring 1 (ST18-B1)

PROJECT: Muskegon Lakeshore DATE DRILLED: 1/15/97

LOCATION: Muskegon G.P.S, BORING LOCATION: 43° 14' 501N, 86° 14' 550W

DRILLING METHOD: 3%" Stainless H. A. RECEPTION; Lock (D), GQ=9

TOTAL DEPTH DRILLED: 5 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TQ WATER; NA GRAVEL PACK INTERVAL; NA

WATER LEVEL ELEVATION: NA

REMARKS: Located 60' West/Northwest from 7th power pole along East side of Western starting from
intersection of Eastern & Western & 66' North from Rag & Metal Northeast corner property

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-5 Industrial slag and sand, some gravel, old fire brick, black, dry

SAMPLE INTERVAIL MICROTIP HIL200 READING

ST18-B1 (4" 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 18/Boring 2 (ST18-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/9/97
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 497N, 86° 14" 482W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D)
TOTAL DEPTH DRILLED: g T.0.C, ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: g8’ GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located East side of Ottawa ROW-78' South from Harley Davison sign-45' East from 5th
power pole on West side of Ottawa starting Eastern & Ottawa intersection
LOGGED BY: Tim Kamp
DEPTH FORMATION DESCRIPTION
o-1 Sand, trace woodchips, fine, black, dry
1-9 Sand, fine, orange, dry-gradual change to light tan at 4', saturation at §'

SAMPLE INTERVAL MICROTIP HL200 READING
ST18-B2 (6") 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 19/Boring 1 (8T19-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/15/97
LOCATION: Muskegon G.P.S. BORING LOCATION; 43° 14' 508N, 86° 14' 590W
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D), GQ=9
TOTAL DEPTH DRILLED; 2 T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION:  NA
REMARKS: Located 57' West from power pole/sign at Northeast corner intersection of Hall and Webster
and 2' East from 3rd fence pole starting from entrance fence of Andres property
LOGGED BY: Tim Kamp
DEPTH FORMATION DESCRIPTION
0-2 Industrial slag and sand, large gravel (old sock), misc. debris, black, dry

Obstructions ~ end of boring, 3 attempts

SAMPLE INTERVAL MICROTIP HL200 READING
ST19-Bl (2") { ppm Sample submitted for MDNR Ten Metals on 3-3-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 19/Boring 2 (§T19-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/10/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 322N, 86° 14' 459W
DRILLING METHOD: 34" Stainless H. A, RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 10 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 10 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located East side of Ottawa ROW-114' North from Harley Davidson sign-84' Northeast from

power pole on Northwest corner of Hall and Ottawa infersection

LOGGED BY:

Tim Kamp

DEPTH FORMATION DESCRIPTION
-1 Sand with gravel, fine, black, dry
1-10 Sand, fine, orange, dry-grades to very fine light tan sand at 5', saturated at 10

SAMPLE INTERVAL MICROTIP H1.200 READING
ST19-B2 (6") G ppm
10 3 ppm (saturated)




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.; MK1246 WELL/BORING NO.: Station 19/Boring 3 (ST19-B3)

PROJECT: Muskegon Lakeshore DATE DRILLED:; 4/8/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 490N, 86° 14" 400W

DRILLING METHOD: 3%" Stainless H.A. RECEPTION: Lock (D), GQ=8

TOTAL DEPTH DRILLED: 6' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE; NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located on East side of Northbound BUS-31-93' Northeast from 2nd light post North from
Eastern Ave & approx. 90" Southeast from 3rd power pole going North from Eastern Ave.

LOGGED BY: Tim Kamp along BUS-31

FORMATION DESCRIPTION

0-6" Vegetation/topsoil

6" - 14" Sand, fine, brown, dry

1% - 3! Sand with gravel, black/brown, dry (former Hall Street fill)
3-6 Sand, fine, light tan, dry

SAMPLE INTERVAL MICROTIP HL.200 READING
ST19-B2 (1'47) 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MXK1246 WELL/BORING NO.: Station 20/Boring 1 (8T20-B1)
PROJECT: Muskegon Lakeshore DATE DRILLED; 1/15/97
LOCATION; Muskegon G.P.S. BORING LOCATION: 43° 14' 565N, B86° 14' 524W
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D), GQ=8
TOTAL DEPTH DRILLED: 1' T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPL: NA
DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA.
REMARKS: Located West side of western-150" South from Northeast corner of Andres fence-21' West
from center of railroad tracks-9' East from Andres fence
LOGGED BY: Tim Kamp -

DEPTH FORMATION DESCRIPTION

0-1' Industrial slag, sand & bricks, end of boring, 3 attempts, no sample




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.; MK1246 WELL/BORING NO.: Station 20/Boring 2 (§T20-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/10/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 553N, 86° 14' 444W
DRILLING METHOD: 3% " Stainless H.A. RECEPTION: Lock (D), GQ=8

TOTAL DEPTH DRILLED: 11° T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 11" GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located East side of Ottawa ROW-78' Northeast from 3rd power pole (on West side of Ottawa)
from Hall & Ottawa intersection and 66' Southwest from nearby big sign-1st support on sign
LOGGED BY Tim Kamp 1' from Ottawa curb

FORMATION DESCRIPTION

Sod/topsoil, fine, brown/black, dry

Sand, fine, orange, dry-grades to very fine light tan sand at 5', saturation at 11

SAMPLE INTERVAL

MICROTIP HL200 READING

ST20-B2 (6')

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 21/Boring 2 (ST21-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED: 1/9/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 584N, 86° 14" 422W

DRILLING METHOD: 3% Stainless H. A, RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 115" T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL{S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 11’ GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located East side of Ottawa ROW-12' South of general plumbing supply buildings, Southwest
corner and 2' North from nearby power pole

LOGGED BY: Tim Kamp

DEPTH

0-1' Topsoil/sand, fine, black and tan, trace gravel, dry
1-11%" Sand, fine, orange, dry, grades to very fine light tan sand at 4 - 5', saturation at 11’

SAMPLE INTERVAL MICROTIP HL200 READING
ST21-B2 (8") 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK 1246 WELL/BORING NO.: Station 22/Boring 1 (§T22-B1)
PROJECT; Muskegon Lakeshore DATE DRILLED: 3/4/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 577N, 86° 14' 55TW
DRILLING METHOD: Portable drill & Hand Auger |RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 6' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH; NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 35 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located 74" Northwest from 2nd power pole (North from Giddings St), East side of East

Western St. and 108" Northwest from light tower located at East side of East Western Ave.

LOGGED BY: Tim Kamp

FORMATION DESCRIPTION

DEPTH
0-3 Sand with industrial slag, fine, black, dry, contains gravel, brick and concrete pieces (spent sand})
3.0 Sand, fine, brown, dry, saturation at 3'4'

SAMPLE INTERVAL MICROTIP HL200 READING

ST22-B1 (/4 -2 0 ppm Sample submitted for MDNR Ten Metals & PNA's on 3-5-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.; MK1246 WELL/BORING NO.: Station 22/Boring 2 ($T22-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/10/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 623N, 86° 14' 404W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 11’ T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TQ WATER: 104" GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located East side of Ottawa ROW-12' Northwest from Northwest corner of Janitorial Chemical
Supply Co. bldg. & 64" Northeast from 3rd power pole (West side of Ottawa) from Giddings &
LOGGED BY: Tim Kamp Ottawa intersection

DEPTH

FORMATION DESCRIPTION
0-1 Sod/topsoil, sand with gravel, black, dry
1-11 Sand, fine, orange, dry-grades to light tan sand, saturation at 10'4'

SAMPLE INTERVAL

MICROTIP HL200 READING

ST22-B2 (8)

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAIL. CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 23/Boring 2 (ST23-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/10/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 640N, 86° 14’ 385W
DRILLING METHOD: 314" Stainless H. A. RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 10 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE; NA

DEPTH TO WATER: 9’ GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION:  NA

REMARKS: Located East side of Ottawa ROW-60" due East from North side of Webber Lumber Supply

bldg and 30" West from nearby tree

Tim Kamp

FORMATION DESCRIPTION

Vegetation/topsoil

Sand, trace gravel, fine, brown/tan, dry

Sand, fine, light tan, dry, saturation at 9°

SAMPLE INTERVAL

MICROTIP HL200 READING

ST23-B2 (7')

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 24/Boring 2 (ST24-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED; 1/10/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 680N, 86° 14' 367W
DRILLING METHOD: 341" Stainless H, A, RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 10° T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA. GRAVEL PACK TYPE; NA

DEPTH TO WATER: 9' GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located on East side of Ottawa ROW-27' West from Northwest corner of nearby pole bldg

& 27" Southwest from Southwest corner of nearby home

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION
0-6" Sod/topsoil
6" - 10" Sand, fine, orange, dry-grades at 4’ to light tan, very fine at 8 - 10, saturation at 9"

SAMPLE INTERVAL MICROTIP HL200 READING

ST24-B2 (7°) 0 ppm




BORING/WELL L.OG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NQ.: Station 25/Boring 1 (ST25-B1)

PROJECT: Muskegon Lakeshore DATE DRILLED; 3/4/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 705N, 86° 14' 414W

DRILLING METHOD: Poriable drill & Hand Auger RECEPTION: GQ=9

TOTAL DEPTH DRILLED: 6' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 5 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located 86' from telephone pole on Southeast corner of Western & Jackson intersection & 72
from power pole support on Southwest corner of Jackson & Western Ave intersection

LOGGED BY:

Tim Kamp

FORMATION DESCRIPTION

DEPTH
0-3' Sand with foundry slag, some gravel, black, dry
3-0 Sand, fine, light tan, dry

SAMPLE INTERVAL

MICROTIP HL200 READING

ST25-B1 (%4 - 2)

0 ppm Sample submitted for MDNR Ten Metals on 3-5-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP, ,
PROJECT NO.: MK 1246 WELL/BORING NO.: Station 25/Boring 2 (§T25-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED; 1/10/97
1.OCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 712N, 86° 14' 345W
DRILLING METHOD: 314" Stainless H.A, RECEPTION:
TOTAL DEPTH DRILLED: 12' T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: 114’ GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located on East side of Ottawa ROW-10' from nearby auto sales sign and 77" South from
nearby fire hydrant
LOGGED BY:

FORMATION DESCRIPTION

DEPTH

0-1' Sod/topsoil, sand, trace gravel, black, dry

1-3' Sand, fine, orange, dry

3-12' Sand, fine, light tan, dry, very fine at 9-12', saturation at 114"

SAMPLE INTERVAL

MICROTIP HL200 READING

ST25-B2 (8")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 26/Boring 2 (8T26-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/10/97
LOCATION: Muskepon G.P.S. BORING LOCATION: 43° 14' 742N, 86° 14' 387TW
DRILLING METHOD; 314" Stainless H.A. RECEPTION: Lock (D)
TOTAL DEPTH DRILLED: 12 T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: 11%" GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located on East side Ottawa ROW-63" Southwest from Southwest corner of Superior
Monument building & 75' North from nearby power pole
LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-14 22A limestone

h-1 Sand, trace gravel, fine, black and tan, dry

1-127 Sand, fine, orange, dry-4 - 9°, light tan, 9 - 12' orange/tan - saturation at 11%’

SAMPLE INTERVAL

MICROTIP HL200 READING

ST26-B2 (99

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 27/Boring 1 (8§T27-B1)

PROJECT: Muskegon Lakeshore DATE DRILLED: 3/4/97

LOCATION; Muskegon G.P.S. BORING LOCATION: 43° 14' 798N, 86° 14' 383W

DRILLING METHOD: Portable drill & Hand Auger |[RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 6' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE:; NA

DEPTH TO WATER: NA GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located 72' Southwest from Northeast corner of Lake Welding bldg. & 140" Southwest from
power pole on Southeast corner of Marquette & East Western streets

LOGGED BY: Tim Kamp a

FORMATION DESCRIPTION

DEPTH

0-3' Sand, trace slag & woodchips (foundry sand), some brick & gravel, black, dry
3-4 Sand, fine, orange, dry

4-6 Sand, fine, light tan, saturated

SAMPLE INTERVAL

MICROTIP HL200 READING

ST27-B1 (%4 - 2)

0 ppm Sample submitted for MDNR Ten Metals & PNAs on 3-5-97




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 27/Boring 2 (ST27-B2)
PROJECT; Muskegon Lakeshore DATE DRILLED: 1/10/97
LOCATION; Muskegon G.P.S. BORING LOCATION: 43° 14" 781N, 86° 14' 302W
DRILLING METHOD: 34" Stainless H.A. RECEPTION: Lock (D)
TOTAL DEPTH DRILLED; 12! T.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH; NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVALAS): NA GRAVEL PACK TYPE; NA
DEPTH TO WATER: 114" GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located at Southeast corner of Ottawa & Marquette intersection-15" South from nearby
fire hydrant & 47' North from nearby power pole that feeds Superior Monument w/electricity
LOGGED BY: Tim Kamp

FORMATION DESCRIPTION

DEPTH

0-%' 22A Limestone

-1 Sand, fine, black, dry

1-12' Sand, fine to medium, light tan, dry, saturation at 11'4'

SAMPLE INTERVAL

MICROTIP HL200 READING

ST27-B2 (9

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 28/Boring 2 (ST28-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED: 1/21/97

LOCATION; Muskegon G.P.S. BORING LOCATION: 439 14" 813N, 86° 14' 282W

DRILLING METHOD: 3% " Stainless H.A. RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 11’ T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTI: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 10 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located on East side of Ottawa ROW-10" South from 2nd power pole starting from Marquette
/Ottawa intersection-45' East from Northwest comer of mobile gas station bldg.

LOGGED BY Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Vegetation/topsoil

6" -2' Sand, fine, dark brown, dry

2-7 Sand, fine, orange, dry

T-0% Sand with pea gravel, orange/tan, dry

TH-11" Sand, fine, light tan, dry, saturation at 10

SAMPLE INTERVAL

MICROTIP HL.200 READING

ST28-B2 (8")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP. .

PROJECT NO.; MK 1246 WELL/BORING NO.: Station 29/Boring 1 (8T29-B1)

PROJECT: Muskegon Lakeshore DATE DRILLED: 3/4/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 905N, 86° 14' 362W

DRILLING METHOD: Portable drill & Hand auger |RECEPTION: Lack (D), GQ=9

TOTAL DEPTH DRILLED: 3 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: i’ GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located 21° from Northwest corner of CSX line shack and 21' from Northeast corner of CSX
line shack-North from line shack

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-3' Industrial slag, trace gravel and steel pieces, black, dry, saturation at 1' BGL

SAMPLE INTERVAL MICROTIP HL200 READING
ST29-B1 (0-1") 0 ppm Sample submitted for MDNR Ten Metals on 3-5-07




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 29/Boring 2 (ST29-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/21/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 841N, 86° 14' 262W
DRILLING METHOD: 3% " Stainless H.A. RECEPTION:; Lock (D)

TOTAL DEPTH DRILLED: 11’ T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 10’ GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

LOGGED BY:

REMARKS: Located on East side Ottawa ROW-25" South from 3rd power pole starting from Ottawa &
Marquette intersection-5' South from nearby speed limit sign
Tim Kamp

FORMATION DESCRIPTION

DEPTH

0-6" Sod/topsoil

6" - 37 Sand, fine, orange, dry

3-11 Sand, fine, light tan, dry, saturation at 10

SAMPLE INTERVAL

MICROTIP HL200 READING

ST29-B2 (8")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 30/Boring 2 (ST30-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/21/97

LOCATION: Muskegon G.P.S. BORING LOCATION; 43° 14' 872N, 86° 14' 244W
DRILLING METHOD: 34" Stainless H. A, RECEPTION; Lock (D)

TOTAL DEPTH DRILLED: 9' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TQO WATER: 814! GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION:  NA

REMARKS: Located on East side of Ottawa ROW-103" North from 4th power pole along Ottawa from

Marquette intersection-5' South from nearby tree

LOGGED BY: .

DEPTH FORMATION DESCRIPTION

0-6" Sod/topsoil

6" - 4 Sand with wood bark and gravel, trace glass, orange, dry
4.9 Sand, fine, light tan, dry, saturation at 84"

SAMPLE INTERVAL

MICROTIP HL200 READING

ST30-B2 (2")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 31/Boring 2 (ST31-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/21/97
LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 905N, B6° 14' 226W
DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D)
TOTAL DEPTH DRILLED: g T,.0.C. ELEVATION: NA
GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA
GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA
GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA
DEPTH TO WATER: T GRAVEL PACK INTERVAL: NA
WATER LEVEL ELEVATION: NA
REMARKS: Located East side of Ottawa ROW-75" Southwest from Southwest corner of nearby utility
garage and 75' north from tree-only tree in the area
LOGGED BY: Tim Kamp
DEPTH FORMATION DESCRIPTION
0-1 Gravel with sand-parking lot base
[-6 Sand, fine, orange and black with gravel, trace industrial slag, trace glass shards, dry
6-8 Sand with woodchips, fine, orange, dry, saturation at 7'

SAMPLE INTERVAIL MICROTIP HL200 READING
ST31-B2 (2"} 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP,

PROJECT NO.: MEK1246 WELL/BORING NO.: Station 32/Boring 1 (§T32-B1)
PROJECT; Muskegon Lakeshore DATE DRILLED; 3/4/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 995N, 86° 14" 320W
DRILLING METHOD: 334" Stainless H. A, RECEPTION: Lock (D), GQ=8

TOTAL DEPTH DRILLED: 5 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: I GRAVEL PACK INTERVAL; NA

WATER LEVEL ELEVATION: NA

REMARKS: Located 91' due West from Northwest corner of Fisher Steel bldg and 24' due East from

Eastern most railroad spur

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-1 Sand with slag and gravel, black, dry
1-3 Sand, orange-tan, fine, saturated

3-5 Industrial slag with sand, black, saturated

SAMPLE INTERVAL MICROTIP HL200 READING
ST32-B1 (*4") O ppm
314" 12 ppm (saturated)




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP. .

PROJECT NO.: MK 1246 WELL/BORING NO.: Station 32/Boring 2 (§T32-B2)
PROJECT: Muskegon Lakeshore DATE DRILLED: 1/21/97

LOCATION: Muskegon G.P.S. BORING LOCATION; 43° 14' 930N, 86° 14" 204W
DRILLING METHOD: 314" Stainless H. A, RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 7' T.0.C. ELEVATION: NA

GROUND ELEVATION; NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPL: NA

DEPTH TO WATER: 6' GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located East side of Ottawa ROW-3" South from railroad track crossing Ottawa-51" South
from abandoned power light-10' East from Ottawa Street curb

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-4 Sand, trace woodchips, fine, black and orange layering, dry

4-7 Sand, fine, orange/tan, dry

SAMPLE INTERVAL

MICROTIP HL200 READING

ST32-B2 (4°)

0 ppm




BORING/WELL LOG DATA

SUPERICR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 32/Boring 3 (ST32-B3)
PROJECT; Muskegon Lakeshore DATE DRILLED: 3/7/97

LOCATION: Muskegon G.P.S, BORING LOCATION: 43° 14' 663N, 86° 14' 230W
DRILLING METHOD: 3%" Stainless H.A. RECEPTION: Lock (D), GQ=7

TOTAL DEPTH DRILLED: 6' T.0.C. ELEVATION; NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 6' GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA
REMARKS: Located on North side of Butler Ave-72' Northeast from power pole at Yuba and Butler Street

turn and 51' Northeast from nearby large tree

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION
0-6" Vegetation/topsoil

6" - 14" Sand, fine, orange, dry

1% - 6' Sand, fine, light tan, dry, saturation at 6'

SAMPLE INTERVAL MICROTIP HL200 READING

ST32-B3 (14 - 2" 0 ppm




BORING/WELL LOG DATA

SUPERICOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO,: Station 33/Boring 2 (ST33-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED: 1/21/97

LOCATION: Muskegon G.P.S, BORING LOCATION: 43° 14' 971N, 86° 14' 185W

DRILLING METHOD: 314" Stainless H. A, RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 5 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 4! GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located East side of Ottawa ROW-5" South from nearby speed limit sign and 33" West from
only large tree in area

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION
0-1%' Sand with gravel (road dress)
14 -5 Sand, fine, orange/tan, dry, saturation at 4'

SAMPLE INTERVAL

MICROTIP HL200 READING

ST33-B2 (2')

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MEK1246 WELL/BORING NO.: Station 34/Boring 2 (5134-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED: 1/21/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' Q0IN, 86° 14' 160W

DRILLING METHOD: 314" Stainless H.A. RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 6' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TQ WATER: 5' GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located East side of Ottawa ROW-5' North from power pole at Northwest corner of Ottawa &
Bayou Street intersection-53' East from no outlet sign along Ottawa Street

LOGGED BY: Tim Kamp

DEPTH FORMATION DESCRIPTION

0-6" Vegetation/topsoil

6" -4' Sand, trace industrial slag, trace brick pieces, fine, black & brown, dry
4-6' Sand, fine, dark brown, dry

SAMPLE INTERVAL MICROTIP HL200 READING
ST34-B2 (2") 0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAI CORP.

PROJECT NO.: MK1246 WELL/BORING NO.: Station 34/Boring 3 (§T34-B3)
PROJECT: Muskegon Lakeshore DATE DRILLED: 3/1/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14" 978N, 86° 14’ 091W
DRILLING METHOD: 3% " Stainless H.A. RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 6lA' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 64" GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located at Northeast corner of Bayou St. & Northbound BUS-31-9' Northwest from stop sign
& 66' Northwest from power pole located on South side of Bayou St.-BUS-31 intersection

LOGGED BY Tim Kamp

DEPTH FORMATION DESCRIPTION

0-1A Vegetation/topsoil

14 - 314 Sand, fine, light tan, dry-perched water from 3 - 3'4'

314 - 514! Peat with sand, black, moist

5% - 614" Sand, gray-brown, dry, saturation at 6'4'

SAMPLE INTERVAL

MICROTIP HL200 READING

ST34-B3 (‘4 -2")

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.; MEK1246 WELL/BORING NO.; Station 34/Boring 4 (S8T34-B4)
PROJECT: Muskegon Lakeshore DATE DRILLED: 377197

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 948N, 86° 14' 02TW
DRILLING METHOD: 314" Stainless H.A., RECEPTION: Lock (D), GQ=9

TOTAL DEPTH DRILLED: 6 T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE; NA

DEPTH TO WATER: 4 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located South side of Bayou St.-42' West from gate post on South side of Bayou St. & 40°

Northeast from nearby tree

LOGGED BY:

Tim Kamp

FORMATION DESCRIPTION

Vegetation/topsoil

Sand, trace gravel, fine, light tan, dry

Sand with organic matter, fine, light tan, dry, saturation at 4’

SAMPLE INTERVAL

MICROTIP HL200 READING

ST34-B4 (% - 29)

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NO.: MK1246 WELL/BORING NO.; Station 35/Boring 2 (8T35-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED:; 1/21/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 031N, 86° 14' 143W

DRILLING METHOD: 3% " Stainless H.A. RECEPTION: Lock (D)

TOTAL DEPTH DRILLED: 6' T.0.C. ELEVATION: NA

GROUND ELEVATION; NA SCREEN TYPE/LENGTH; NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 5 GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located East side of Ottawa ROW-10' from Ottawa curb-20' Northwest from nearby fire
hydrant
Tim Kamp

LOGGED BY:

DEPTH FORMATION DESCRIPTION
0-6" Vegetation/topsoil
6" -6' Sand, trace gravel and industrial slag, fine, black & brown, dry, saturation at 5'

SAMPLE INTERVAL

MICROTIP HL200 READING

ST35-B2 (3

0 ppm




BORING/WELL LOG DATA

SUPERIOR ENVIRONMENTAL CORP.

PROJECT NQ.: MK1246 WELL/BORING NO.: Station 37/Boring 2 (ST37-B2)

PROJECT: Muskegon Lakeshore DATE DRILLED: 3/4/97

LOCATION: Muskegon G.P.S. BORING LOCATION: 43° 14' 058N, 86° 14' 054W

DRILLING METOD: 314" Stainless H.A. RECEPTION: Lock (D), GQ=8

TOTAL DEPTH DRILLED: 6' T.0.C. ELEVATION: NA

GROUND ELEVATION: NA SCREEN TYPE/LENGTH: NA

GROUT TYPE/QUANTITY: NA SCREENED INTERVAL: NA

GROUT INTERVAL(S): NA GRAVEL PACK TYPE: NA

DEPTH TO WATER: 6' GRAVEL PACK INTERVAL: NA

WATER LEVEL ELEVATION: NA

REMARKS: Located 63 North from Northeast corner of city pump house & 51' East from East curb of
Ottawa Street
Tim Kamp

LOGGED BY:

DEPTH FORMATICON DESCRIPTION

0-1" Vegetation

1"~ Gravel with sand, brown, dry

1420 Industrial slag, some cobbles, red/brown, dry
2-2%" Sand, fine, light tan, dry

214 -3 Sand with slag, red, dry

3-4 Slag, brown, dry

4-6' Foundry sand, fine, black, dry, saturation at 6'

SAMPLE INTERVAL MICROTIP HL200 READING

ST37-B2 (2" 0 ppm

Sample submitted for MDNR Ten Metals on 3-5-97
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APPENDIX B

* LABORATORY REPORTS -



“WESTERN MICHIGAN

ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue, Holland, Michigan 49424-9263
Phone: 616-399-6070 FAX: 616-399-6185

neering,
h Avenue '
Michigan

Jack Barr
Muskegon SAF - Area-Wide Eval (950486.10/0002)

5, 1997

les

Inc.

49424

.

CLIENT: Dell Engi
3352 128t

Holland,

Attn: R.

Re:

DATE: January 1
ANALYSIS OF: Soil Samp

e

REPORTED BY: o 7
“Robert K.

Zahpay,

DATE RECEIVED: Received from client on December 20, 199s6.

Sample ID: S-1, 1'-2' Lab ID: 9612251~01 Collected: 12/17/96

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 81.5 % of sample 12/22/96 Ja APHA 2540 B. N/a
Acid Digestion, Solid 12/20/9%6 date digested JA EPA 3050

Arsenic 9.1 mg/kg dry wt. 12/23/96 Ja EPA 7060 0.026
Barium 62 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Cadmium 0.053 mg/kg dry wt. 01/09/97 JA EPA 7131 0.0026
Chromium 7.0  mg/kg dry wt.  12/20/96 MBR EPA 6010 0.26
Copper 20 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Lead 31 mg/kg dry wt. 12/20/96 MBR EPA 6010 1.4
Mercury 0.15 mg/kg dry wt. 01/12/97 MBR EPA 7470 0.016
Selenium 0.70 mg/kg dry wt. 01/09/97 JA EPA 7740 0.026
Silver BDL mg/kg dry wt. 01/14/97 MBR EPA 6010 0.26
Zinc 28 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Sample ID: S-~3, 30' North, 2‘-3' Lab ID: 9612251-02 Collected: 12/17/96

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 96.0 % of sample 12/22/96 Ja APHA 2540 B. N/a
Acid Digestion, Solid 12/20/96 date digested Ja EPA 3050

Arsenic 0.42 mg/kg dry wt. 12/23/96 JA EPA 7060 0.026
Barium 5.0 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Cadmium BDL mg/kg dry wt. 01/09/97 Ja EPA 7131 0.0026
Chromium 1.3 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Copper 1.6 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Lead 2.2 mg/kg dry wt. 12/20/96 MBR EPA 6010 1.4
Mercury BDL mg/kg dry wt. 01/12/97 MBR EPA 7470 0.016
Selenium 0.022 mg/kg dry wt. 01/09/97 JA EPA 7740 0.026
Silver BDL mg/kg dry wt. 01/14/97 MBR EPA 6010 0.26
Zinc 4.9 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
BDL Below Detection Limit \

MDL Method Detection Limit

Page 1 of 4
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-5, 30' North, 2'-3° Lab ID: 9612251-03 Collected: 12/17/96
TEST RESULT UNITS ANALYZED BY METHOD MDL,
Total Solids 82.9 % of sample 12/22/96 Ja APHA 2540 B. N/a
Acid Digestion, Solid 12/20/96 date digested Ja EPA 3050
Arsenic 9.6 mg/kg dry wt. 12/23/96 JA EPA 7060 0.026
Barium 45 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Cadmium 2.7 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Chromium 14 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Copper 59 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Lead 9.6 mg/kg dry wt. 01/14/97 MBR EPA 6010 1.3
Mercury 0.077 mg/kg dry wt. 01/12/97 MBR EPA 7470 0.016
Selenium 0.27 mg/kg dry wt. 01/09/97 JA EPA 7740 0.026
Silver BDL mg/kg dry wt. 01/14/97 MBR EPA 6010 0.26
Zinc 250 mg/kg dry wt. 01/14/97 MBR EPA 6010 0.26
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL Hg/kg dry wt 12/31/96 LD 330
Acenaphthylene BDL Mg/kg dry wt 12/31/96 LD 330
Anthracene BDL Hg/kg dry wt 12/31/96 LD 330
Benzo(a)anthracene 780 ug/kg dry wt 12/31/96 LD 330
Benzo(b)fluoranthene 750 Hg/kg dry wt 12/31/96 LD 330
Benzo (k) fluoranthene 760 Hg/kg dry wt 12/31/96 LD 330
Benzo(ghi)perylene BDL Hg/kg dry wt 12/31/96 LD 1,200
Benzo(a)pyrene 620 Hg/kg dry wt 12/31/96 LD 330
Chrysene 1,000 Hg/kg dry wt 12/31/96 LD 330
Dibenzo(a,h)anthracene BDL Hg/kg dry wt 12/31/96 LD 1,200
Fluoranthene 1,400 Hg/kg dry wt 12/31/96 LD 330
Fluorene BDL Hg/kg dry wt 12/31/96 LD 330
Indenoc(1l,2,3-cd)pyrene BDL Hg/kg dry wt 12/31/96 LD 1,200
Naphthalene BDL Hg/kg dry wt 12/31/96 LD 330
Phenanthrene 1,500 ug/kg dry wt 12/31/96 LD 330
Pyrene 1,100 “g/kg dry wt 12/31/96 LD 330
Soxhlet Extraction for PAH 12/27/96 prep. date LD EPA 3540
Total Solids 79.4 % of sample 12/28/96 LD APHA 2540 B.
Sample ID: S-7, 2'-3' Lab ID: 9612251-04 Collected: 12/17/96
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 77.7 % of sample 12/22/96 Ja APHA 2540 B. N/A
Acid Digestion, Solid 12/20/96 date digested Ja EPA 3050
Arsenic 8.3 mg/kg dry wt. 12/23/96 Ja EPA 7060 0.026
Barium 44 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Cadmium 0.076 mg/kg dry wt. 01/09/97 Ja EPA 7131 0.0026
Chromium 7.3 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Copper 26 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Lead 77 mg/kg dry wt. 01/14/97 MBR EPA 6010 1.3
Mercury 0.059 mg/kg dry wt. 01/12/97 MBR EPA 7470 0.016
Selenium BDL mg/kg dry wt. 01/09/97 Ja EPA 7740 0.026
Silver BDL mg/kg dry wt. 01/14/97 MBR EPA 6010 0.26
Zinc 93 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
BDL = Below Detection Limit & Printed on Recycled Paper

wn

MDL

Method Detection Limit
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: 8§-9, 1.5'-2.5"' Lab ID: 9612251-05 Collected: 12/17/96
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 55.1 % of sample 12/22/96 Ja APHA 2540 B. N/A
Acid Digestion, Solid 12/20/96 date digested Ja EPA 3050
Arsenic 16 mg/kg dry wt. 12/23/96 JA EPA 7060 0.026
Barium 210 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Cadmium 8.1 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Chromium 13 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Copper 59 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Lead 150 mg/kg dry wt. 12/20/96 MBR EPA 6010 1.4
Mercury 0.86 mg/kg dry wt. 01/12/97 MBR EPA 7470 0.016
Selenium 0.56 mg/kg dry wt. 01/09/97 Ja EPA 7740 0.026
Silver BDL mg/kg dry wt. 01/14/97 MBR EPA 6010 0.26
Zinc 280 mg/kg dry wt. 01/14/97 MBR EPA 6010 0.26
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL ug/kg dry wt 12/31/96 LD 330
Acenaphthylene BDL Hg/kg dry wt 12/31/96 LD 330
Anthracene BDL Hg/kg dry wt 12/31/96 LD 330
Benzo(a)anthracene 920 Hg/kg dry wt 12/31/96 LD 330
Benzo(b)fluoranthene 940 Hg/kg dry wt 12/31/96 LD 330
Benzo (k) fluoranthene 820 ug/kg dry wt 12/31/96 LD 330
Benzo(ghi)perylene BDL Mg/kg dry wt 12/31/96 LD 1,400
Benzo(a)pyrene 840 ug/kg dry wt 12/31/96 LD 330
Chrysene 1,200 ug/kg dry wt 12/31/96 LD 330
Dibenzo(a,h)anthracene BDL Hg/kg dry wt 12/31/96 LD 1,400
Fluoranthene 2,100 ug/kg dry wt 12/31/96 LD 330
Fluorene BDL Hg/kg dry wt 12/31/96 LD 330
Indeno(1,2,3~cd)pyrene BDL ug/kg dry wt 12/31/96 LD 1,400
Naphthalene 520 Hg/kg dry wt 12/31/96 LD 330
Phenanthrene 1,600 ug/kg dry wt 12/31/96 LD 330
Pyrene 1,900 Hg/kg dry wt 12/31/96 LD 330
Soxhlet Extraction for PAH 12/27/96 prep. date LD EPA 3540
Total Solids 79.6 % of sample LD APHA 2540 B.
Sample ID: S-11, 30' North, 1'-2° Lab ID: 9612251-06 Collected: 12/18/96
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 90.2 % of sample 12/22/96 Ja APHA 2540 B. N/Aa
Acid Digestion, Solid 12/20/96 date digested JA EPA 3050
Arsenic 0.87 mg/kg dry wt. 12/23/96 Ja EPA 7060 0.026
Barium 58 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Cadmium 0.018 mg/kg dry wt. 01/09/97 Ja EPA 7131 0.0026
Chromium 2.2 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Copper 2.6 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Lead 3.7 mg/kg dry wt. 12/20/96 MBR EPA 6010 1.4
Mercury BDL mg/kg dry wt. 01/12/97 MBR EPA 7470 0.016
Selenium 0.049 mg/kg dry wt. 01/09/97 JAa EPA 7740 0.026
Silver BDL mg/kg dry wt. 01/14/97 MBR EPA 6010 0.26
Zinc 24 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
BDL Below Detection Limit a) Printed on Recycled Paper

MDL Method Detection Limit
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-13, 60' North, 2'-3' Lab ID: 9612251-07 Collected: 12/18/96
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 92.9 % of sample 12/22/96 JA APHA 2540 B. N/A
Acid Digestion, Solid 12/20/96 date digested JA EPA 3050
Arsenic 7.0 mg/kg dry wt. 12/23/96 JA EPA 7060 0.026
Barium 29 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Cadmium BDL mg/kg dry wt. 01/09/97 Ja EPA 7131 0.0026
Chromium 5.5 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Copper 66 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Lead 20 mg/kg dry wt. 12/20/96 MBR EPA 6010 1.4
Mercury 0.073 mg/kg dry wt. 01/12/97 MBR EPA 7470 0.016
Selenium 0.59 mg/kg dry wt. 01/09/97 Ja EPA 7740 0.026
Silver BDL mg/kg dry wt. 01/14/97 MBR EPA 6010 0.26
Zinc 13 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL ug/kg dry wt 12/31/96 LD 330
Acenaphthylene BDL ug/kg dry wt 12/31/96 1D 330
Anthracene BDL Hg/kg dry wt 12/31/96 LD 330
Benzo(a)anthracene BDL 1g/kg dry wt 12/31/96 LD 330
Benzo(b) fluoranthene BDL Mg/kg dry wt 12/31/96 LD 330
Benzo (k) fluoranthene BDL Hg/kg dry wt 12/31/96 LD 330
Benzo(ghi)perylene BDL Hg/kg dry wt 12/31/96 LD 1,000
Benzo (a)pyrene BDL Hg/kg dry wt 12/31/96 LD 330
Chrysene BDL Mg/kg dry wt 12/31/96 LD 330
Dibenzo(a,h)anthracene BDL Mg/kg dry wt 12/31/96 LD 1,000
Fluoranthene BDL ug/kg dry wt 12/31/96 LD 330
Fluorene BDL Hg/kg dry wt 12/31/96 LD 330
Indeno(1,2,3~cd)pyrene BDL Hg/kg dry wt 12/31/96 LD 1,000
Naphthalene 940 Hg/kg dry wt 12/31/96 LD 330
Phenanthrene 910 Hg/kg dry wt 12/31/96 LD 330
Pyrene BDL Hg/kg dry wt 12/31/96 LD 330
Soxhlet Extraction for PAH 12/27/96 prep. date LD EPA 3540
Total Solids 87.7 % of sample 12/28/96 LD APHA 2540 B.
Sample ID: S-15, 60' North, 3'-4°' Lab ID: 9612251-08 Collected: 12/18/96
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 96.1 % of sample 12/22/96 Ja APHA 2540 B. N/a
Acid Digestion, Solid 12/20/96 date digested JA EPA 3050
Arsenic 0.66 mg/kg dry wt. 12/23/96 Ja EPA 7060 0.026
Barium 7.3 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Cadmium BDL mg/kg dry wt. 01/09/97 Ja EPA 7131 0.0026
Chromium 2.4 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Copper 1.9 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
Lead 2.2 mg/kg dry wt. 12/20/96 MBR EPA 6010 1.4
Mercury BDL ng/kg dry wt. 01/12/97 MBR EPA 7470 0.01e
Selenium BDL mg/kg dry wt. 01/09/97 JA EPA 7740 0.026
Silver BDL mg/kg dry wt. 01/14/97 MBR EPA 6010 0.26
Zinc 6.3 mg/kg dry wt. 12/20/96 MBR EPA 6010 0.26
BDL Below Detection Limit c’ Printed on Recycled Paper

MDL Method Detection Limit

Page 4 of 4



\, WESTERN MICHIGAN
ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue, Holland, Michigan 494249243
Phone: 616-399-6070 FAX 616-399.6185
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WESTERN MICHIGAN

~7 ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue, Holland, Michigan 49424-9263
Phone: 616-399-6070 FAX: 616-399-6185

CLIENT: Dell Engineering,
3352 128th Avenue

Holland, Michigan

Attn:
Re:

DATE: March 11, 1997

ANALYSIS OF: Soil Sa

REPORTED BY:

Tom O'Connell
Muskegon SAF (950486.10/0002)

Inc.

49424

/P

Kobert K. Zai;iyfVLaboz:;2§¥¢ﬁénager

Received from client on February 21, 1997.

DATE RECEIVED:

Sample ID: S-17, 0.5'-1.5" Lab ID: 9702213-01 Collected: 02/20/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 90.1 % of sample 02/22/97 MBR APHA 2540 B.
Acid Digestion, Solid 02/21/97 date digested MBR EPA 3050
Arsenic 3.3 mg/kg dry wt. 03/11/97 JA EPA 7060 0.039
Barium 44 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Cadmium 0.030 mg/kg dry wt. 03/04/97 JA  EPA 7131 0.0039
Chromium 4.6 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Copper 20 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Lead 320 mg/kg dry wt. 03/06/97 MBR EPA 6010 2.0
Mercury 0.15 mg/kg dry wt. 02/25/97 DPM EPA 7470 0.018
Selenium 0.28 mg/kg dry wt. 03/05/97 Ja EPA 7740 0.039
Silver BDL mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Zinc 40 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Sample ID: S-19, 1.0'-2.0' Lab ID: 9702213-02 Collected: 02/20/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 94.7 % of sample 02/22/97 MBR APHA 2540 B.
Acid Digestion, Solid 02/21/97 date digested MBR EPA 3050
Arsenic 0.77 mg/kg dry wt. 03/11/97 JA EPA 7060 0.039
Barium 8.7 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Cadmium 0.034 mg/kg dry wt. 03/04/97 JA EPA 7131 0.0039
Chromium 2.2 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Copper 2.9 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Lead 5.8 mg/kg dry wt. 02/25/97 MBR EPA 6010 2.0
Mercury BDL mg/kg dry wt. 02/25/97 DPM EPA 7470 0.018
Selenium 0.041 mg/kg dry wt. 03/05/97 Ja EPA 7740 0.039%
Silver BDL mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Zinc 15 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL Hg/kg dry wt 03/04/97 LD 330
Acenaphthylene BDL Hg/kg dry wt 03/04/97 LD 330
Anthracene BDL Hg/kg dry wt 03/04/97 LD 330
Benzo(a)anthracene BDL Hg/kg dry wt 03/04/97 LD 330
Benzo(b)fluoranthene BDL Hg/kg dry wt 03/04/97 LD 330
Benzo (k) fluoranthene BDL Hg/kg dry wt 03/04/97 LD 330
Benzo(ghi)perylene BDL rg/kg dry wt 03/04/97 LD 330
Benzo(a)pyrene BDL Hg/kg dry wt 03/04/97 LD 330

BDL
MDL

Below Detection Limit
Method Detection Limit

o
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-19, 1.0'-2.0' Lab ID: 9702213-02 Collected: 02/20/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Poly Aromatic Hydrocarbons EPA 8270
Chrysene BDL Hg/kg dry wt 03/04/97 LD 330
Dibenzo(a,h)anthracene BDL Hg/kg dry wt 03/04/97 LD 330
Fluoranthene BDL Hg/kg dry wt 03/04/97 LD 330
Fluorene BDL Hg/kg dry wt 03/04/97 LD 330
Indeno(1,2,3~-cd)pyrene BDL ug/kg dry wt 03/04/97 LD 330
Naphthalene BDL Hg/kg dry wt 03/04/97 LD 330
Phenanthrene BDL ug/kg dry wt 03/04/97 1D 330
Pyrene BDL Hg/kg dry wt 03/04/97 LD 330
Soxhlet Extraction for PAH 02/27/97 prep. date HL EPA 3540
Sample ID: S-21. 0.0'-1.0° Lab ID: 9702213-03 Collected: 02/20/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 86.4 % of sample 02/22/97 MBR APHA 2540 B.
Acid Digestion, Solid 02/21/97 date digested MBR EPA 3050
Arsenic 3.4 mg/kg dry wt. 03/11/97 Ja EPA 7060 0.039
Barium 38 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Cadmium 0.067 mg/kg dry wt. 03/04/97 Ja EPA 7131 0.0039
Chromium 3.9 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Copper 45 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Lead 99 mg/kg dry wt. 02/25/97 MBR EPA 6010 2.0
Mercury 1.0 mg/kg dry wt. 03/05/97 DPM EPA 7470 0.03
Selenium 0.61 mg/kg dry wt. 03/05/97 Ja EPA 7740 0.039
Silver BDL mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Zinc 150 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Sample ID: S-23, 0.0'-1.0" Lab ID: 9702213-04 Collected: 02/20/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 89.9 % of sample 02/22/97 MBR APHA 2540 B.
Acid Digestion, Solid 02/21/97 date digested MBR EPA 3050
Arsenic 2.1 mg/kg dry wt. 03/11/97 Ja EPA 7060 0.039
Barium 31 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Cadmium 0.028 mg/kg dry wt. 03/04/97 JA EPA 7131 0.0039
Chromium 3.0 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Copper 15 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Lead 35 mg/kg dry wt. 02/25/97 MBR EPA 6010 2.0
Mercury 0.05 mg/kg dry wt. 02/25/97 DPM EPA 7470 0.018
Selenium 0.21 mg/kg dry wt. 03/05/97 Ja EPA 7740 0.039
Silver BDL mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
Zinc 31 mg/kg dry wt. 02/25/97 MBR EPA 6010 0.39
BDL Below Detection Limit C) Printed on Recycled Paper

MDL Method Detection Limit
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WESTERN MICHIGAN
”” ENVIRONMENTAL SERVICES, INC:

3352 128th Avenue, Holland, Michigan 494249263
Phone: 616-399-6070 FAX: 616-399-6185
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<\, WESTERN MICHIGAN
ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue, Holland, Michigan 49
Phone: 616-399-6070 FAX: 616-399-61

424-9263
85

CLIENT:

DATE:

ANALYSIS OF:

-
REPORTED BY: /

DATE RECEIVED:

s

Dell Engineering, Inc. o
3352 128th Avenue '}
Holland, Michigan 49424 -

Attn: Tom O'Connell /
Re: Muskegon SAF - Area-Wide (950486.05)
March 18, 1997 TR T

Soil Samples

Robert K. % tory Manager

Received from cliént on February 27, 1997.

Sample ID: S~3, 200' South, 2'-3' Lab ID: 9702269-01 Collected: 02/25/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 94.9 % of sample 03/06/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/05/97 date digested JA EPA 3050

Arsenic 0.064 mg/kg dry wt. 03/11/97 Ja EPA 7060 0.030
Barium 4.0 ng/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Cadmium 0.018 mg/kg dry wt. 03/17/97 Ja EPA 7131 0.0030
Chromium 0.38 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Copper 0.36 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Lead 0.30 mg/kg dry wt. 03/14/97 JA EPA 7421 0.030
Mercury BDL mg/kg dry wt. 03/05/97 DPM EPA 7470 0.022
Selenium BDL mg/kg dry wt. 03/05/97 JA EPA 7740 0.030
Silver BDL mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Zinc 4.7 mg/kg dry wt. 03/11/97 MBR EPA 6010 0.28
Sample ID: sS-~12, 200' s., 2.5'-3.5"' Lab ID: 9702269-02 Collected: 02/25/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 92.6 % of sample 03/06/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/05/97 date digested JA EPA 3050

Arsenic 0.14 mg/kg dry wt. 03/11/97 JA EPA 7060 0.030
Barium 5.6 mg/kg dry wt. 03/11/97 MBR EPA 6010 0.28
Cadmium 0.0052 mg/kg dry wt. 03/17/97 JAa EPA 7131 0.0030
Chromium 1.1 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Copper 0.87 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Lead 1.3 mg/kg dry wt. 03/14/97 MBR EPA 6010 1.4
Mercury BDL mg/kg dry wt. 03/05/97 DPM EPA 7470 0.022
Selenium 0.044 mg/kg dry wt. 03/05/97 Ja EPA 7740 0.030
Silver BDL mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Zinc 2.0 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
BDL Below Detection Limit

MDL

Method Detection Limit
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-8, 200' South, 3'-4' Lab ID: 9702269-03 Collected: 02/25/97
TEST RESULT UNITS ANALYZED BY METHOD MDI,
Total Solids 90.4 % of sample 03/06/97 DPM APHA 2540 B.
Acid Digestion, Solid 03/05/97 date digested JA EPA 3050
Arsenic 0.69 mg/kg dry wt. 03/11/97 JA EPA 7060 0.030
Barium 14 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Cadmium 0.37 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Chromium 2.6 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Copper 4.9 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Lead 19 mg/kg dry wt. 03/14/97 MBR EPA 6010 1.4
Mercury 0.084 mg/kg dry wt. 03/05/97 DPM EPA 7470 0.022
Selenium BDL mg/kg dry wt. 03/11/97 JA EPA 7740 0.030
Silver BDL mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Zinc 22 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL Hg/kg dry wt 03/09/97 LD 330
Acenaphthylene BDL Hg/kg dry wt 03/09/97 LD 330
Anthracene BDL Hg/kg dry wt 03/09/97 LD 330
Benzo(a)anthracene 600 Mg/kg dry wt 03/08/97 LD 330
Benzo(b)fluoranthene 370 Hg/kg dry wt 03/09/97 LD 330
Benzo (k) fluoranthene 390 ug/kg dry wt 03/09/97 LD 330
Benzo(ghi)perylene BDL Hg/kg dry wt 03/08/97 LD 1,300
Benzo(a)pyrene 480 Hg/kg dry wt 03/09/97 LD 330
Chrysene BDL Mg/kg dry wt 03/09/97 LD 1,300
Dibenzo(a,h)anthracene BDL Hg/kg dry wt 03/09/97 LD 1,300
Fluoranthene 1,500 ug/kg dry wt 03/09/97 LD 330
Fluorene BDL Hg/kg dry wt 03/09/97 LD 330
Indeno(l,2,3-cd)pyrene BDL ug/kg dry wt 03/09/97 LD 1,300
Naphthalene BDL Hg/kg dry wt 03/09/97 LD 330
Phenanthrene 730 Hg/kg dry wt 03/09/97 LD 330
Pyrene 1,300 ug/kg dry wt 03/09/97 LD 330
Soxhlet Extraction for PAH 03/03/97 prep. date HL EPA 3540
Total Solids 90.8 % of sample HL APHA 2540 B.
Sample ID: S-25, 3'-4° Lab ID: 9702269-04 Collected: 02/21/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 93.1 % of sample 03/07/97 DPM APHA 2540 B.
Acid Digestion, Solid 03/05/97 date digested JA EPA 3050
Arsenic 0.86 mg/kg dry wt. 03/11/97 Ja EPA 7060 0.030
Barium 14 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Cadmium 0.49 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Chromium 2.7 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Copper 9.5 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Lead 33 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Mercury 0.20 mg/kg dry wt. 03/05/97 DPM EPA 7470 0.022
Selenium 0.13 mg/kg dry wt. 03/11/97 JA EPA 7740 0.030
Silver BDL mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Zinc 23 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
BDL Below Detection Limit &y Printed on Recycled Paper

MDL Method Detection Limit
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-27, 3'5'-4.0' Lab ID: 9702269~-05 Collected: 02/21/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 82.3 % of sample 03/07/97 DPM APHA 2540 B.
Acid Digestion, Solid 03/05/97 date digested JA EPA 3050
Arsenic 0.99 mg/kg dry wt. 03/13/97 JA EPA 7060 0.030
Barium 13 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Cadmium 0.69 mg/kg dry wt. 03/11/97 MBR EPA 6010 0.28
Chromium 3.6 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Copper 10 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Lead 11 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Mercury BDL mg/kg dry wt. 03/05/97 DPM EPA 7470 0.022
Selenium BDL mg/kg dry wt. 03/11/97 Ja EPA 7740 0.030
Silver BDL mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Zinc 95 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Sample ID: S-29, 2'-3' Lab ID: 9702269-06 Collected: 02/21/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 94.3 % of sample 03/07/97 DPM APHA 2540 B.
Acid Digestion, Solid 03/05/97 date digested JA EPA 3050
Arsenic 0.68 mg/kg dry wt 03/13/97 Ja EPA 7060 0.030
Barium 17 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Cadmium 0.52 mg/kg dry wt. 03/11/97 MBR EPA 6010 0.28
Chromium 5.6 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Copper 5.3 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Lead 3.7 mg/kg dry wt. 03/14/97 MBR EPA 6010 1.4
Mercury BDL mg/kg dry wt. 03/05/97 DPM EPA 7470 0.022
Selenium 0.071 mg/kg dry wt. 03/11/97 Ja EPA 7740 0.030
Silver BDL  mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Zinc 11 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL ug/kg dry wt 03/09/97 LD 330
Acenaphthylene BDL Mg/kg dry wt 03/09/97 LD 330
Anthracene BDL Mg/kg dry wt 03/09/97 LD 330
Benzo(a)anthracene BDL Hg/kg dry wt 03/09/97 LD 330
Benzo(b)fluoranthene BDL ug/kg dry wt 03/09/97 LD 330
Benzo (k) fluoranthene BDL Hg/kg dry wt 03/09/97 1D 330
Benzo(ghi)perylene BDL ug/kg dry wt 03/09/97 LD 330
Benzo(a)pyrene BDL Hg/kg dry wt 03/09/97 LD 330
Chrysene BDL Hg/kg dry wt 03/09/97 LD 330
Dibenzo(a,h)anthracene BDL Hg/kg dry wt 03/09/97 LD 330
Fluoranthene BDL ug/kg dry wt 03/09/97 LD 330
Fluorene BDL Hg/kg dry wt 03/09/97 LD 330
Indeno(1,2,3-cd)pyrene BDL Hg/kg dry wt 03/09/97 LD 330
Naphthalene BDL Hg/kg dry wt 03/09/97 LD 330
Phenanthrene BDL Hg/kg dry wt 03/09/97 LD 330
Pyrene BDL Hg/kg dry wt 03/09/97 LD 330
Soxhlet Extraction for PAH 03/03/97 prep. date HL EPA 3540
Total Solids 93.3 % of sample APHA 2540 B.

BDL
MDL

Below Detection Limit
Method Detection Limit

Page 3 of 4

a3
g‘} Printed on Recycled Paper



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-31, 2'-3° Lab ID: 9702269-07 Collected: 02/21/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 82.7 % of sample 03/11/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/05/97 date digested JA EPA 3050

Arsenic BDL mg/kg dry wt. 03/13/97 Ja EPA 7060 0.030
Barium 43 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Cadmium BDL mg/kg dry wt. 03/11/97 MBR EPA 6010 0.28
Chromium 0.69 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Copper 21 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Lead 27 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Mercury 0.19 mg/kg dry wt. 03/05/97 DPM EPA 7470 0.022
Selenium BDL mg/kg dry wt. 03/05/97 Ja EPA 7740 0.030
Silver BDL mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Zinc 70 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Sample ID: S-33, 1'-2' Lab ID: 9702269-08 Collected: 02/21/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 79.3 % of sample 03/11/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/05/97 date digested JA EPA 3050

Arsenic 3.0 mg/kg dry wt. 03/13/97 Ja EPA 7060 0.030
Barium 39 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Cadmium 1.4 mg/kg dry wt. 03/11/97 MBR EPA 6010 0.28
Chromium 8.7 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Copper 26 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Lead 36 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Mercury 0.039 mg/kg dry wt. 03/05/97 DPM EPA 7470 0.022
Selenium 0.16 mg/kg dry wt. 03/17/97 Ja EPA 7740 0.030
Silver BDL mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Zinc 37 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Sample ID: S-35, 2'-3° Lab ID: 9702269-09 Collected: 02/21/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 86.4 % of sample 03/11/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/05/97 date digested Ja EPA 3050

Arsenic 1.3 mg/kg dry wt. 03/13/97 JA EPA 7060 0.030
Barium 43 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Cadmium 1.4 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Chromium 9.2 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Copper 21 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.28
Lead 31 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Mercury 0.12 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.022
Selenium 0.14 mg/kg dry wt. 03/17/97 Ja EPA 7740 0.030
Silver BDL mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
Zinc 53 mg/kg dry wt. 03/14/97 MBR EPA 6010 0.28
BDL = Below Detection Limit &% Printed on Recycled Paper

MDL Method Detection Limit
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2\, WESTERN MICHIGAN
ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue, Holland, Michigan 494249263
Phone: 616-399-6070 FAX: 616-399-6185

CLIENT:

Dell Engineering,

3352 128th Avenue
Holland, Michigan

Attn:
Re:
DATE: March

ANALYSIS OF:

REPORTED BY:

25,

Chad Weber
City of Muskegon SAF (950486.01/0004)

1997

Inc.

49424

Kobert K. Z&hra

DATE RECEIVED:

Laboratop§ Manager

Received from client én March 11, 1997.

Sample ID: sS-37, 1.0'-2.0° Lab ID: 9703096-01 Collected: 03/07/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 87.8 % of sample 03/13/97 DPM APHA 2540 B.
Acid Digestion, Solid 03/12/97 date digested Ja EPA 3050
Arsenic 2.1 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 25 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 1.3 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 6.0 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 24 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 16 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury BDL mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium BDL mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 18 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL Hg/kg dry wt 03/20/97 LD 330
Acenaphthylene BDL Hg/kg dry wt 03/20/97 LD 330
Anthracene BDL ug/kg dry wt 03/20/97 LD 330
Benzo(a)anthracene BDL Hg/kg dry wt 03/20/97 LD 330
Benzo(b)fluoranthene BDL Hg/kg dry wt 03/20/97 LD 330
Benzo (k) fluoranthene BDL Hg/kg dry wt 03/20/97 LD 330
Benzo(ghi)perylene BDL Hg/kg dry wt 03/20/97 LD 330
Benzo(a)pyrene BDL Hg/kg dry wt 03/20/97 LD 330
Chrysene BDL ug/kg dry wt 03/20/97 LD 330
Dibenzo(a,h)anthracene BDL Hg/kg dry wt 03/20/97 LD 330
Fluoranthene BDL ug/kg dry wt 03/20/97 LD 330
Fluorene BDL Hg/kg dry wt 03/20/97 LD 330
Indeno(1,2,3~cd)pyrene BDL Hg/kg dry wt 03/20/97 LD 330
Naphthalene BDL Hg/kg dry wt 03/20/97 LD 330
Phenanthrene BDL Hg/kg dry wt 03/20/97 LD 330
Pyrene BDL Hg/kg dry wt 03/20/97 LD 330
Soxhlet Extraction for PAH 03/13/97 prep. date HL EPA 3540

BDL
MDL

Below Detection Limit
Method Detection Limit

Page 1 of 6
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-38, 2.0'-3.0' Lab ID: 9703096-02 Collected: 03/07/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 89.8 % of sample 03/13/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/12/97 date digested JA EPA 3050

Arsenic 2.0 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 26 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 1.0 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 7.9 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 17 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 12 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury 0.021 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium BDL mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 34 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Sample ID: 8-39, 1.0'-1.5° Lab ID: 9703096-03 Collected: 03/07/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 89.2 % of sample 03/13/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/12/97 date digested JA EPA 3050

Arsenic 4.0 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 50 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 2.0 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 12 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 32 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 83 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury 0.048 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium 0.86 mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 140 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Sample ID: S-40, 2.5'-3.5' Lab ID: 9703096-04 Collected: 03/10/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 91.7 % of sample 03/13/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/12/97 date digested JA EPA 3050

Arsenic 2.0 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 22 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 0.95 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 4.5 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 15 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 15 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury 0.020 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium 0.57 mg/kg dry wt. 03/21/97 JA EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 19 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
BDL Below Detection Limit C’ Printed on Recycled Paper

MDL

Method Detection Limit

Page 2 of 6



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-41, 1.0'-2.0' Lab ID: 9703096-05 Collected: 03/10/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 85.5 % of sample 03/13/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/12/97 date digested Ja EPA 3050

Arsenic 3.4 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 18 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 0.91 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 24 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 75 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 55 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury 0.043 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium BDL mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 17 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Sample ID: S-42, 2.0'-2.5' Lab ID: 9703096-06 Collected: 03/10/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 90.0 % of sample 03/13/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/12/97 date digested JA EPA 3050

Arsenic 4.6 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 51 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 4.6 mng/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 24 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 75 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 360 mg/kg dry wt. 03/19/97 MBR EPA 6010 1.9
Mercury 0.021 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium 0.42 mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 97 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Sample ID: S-43, 3.0'-4.0" Lab ID: 9703096-07 Collected: 03/10/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 92.1 % of sample 03/14/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/12/97 date digested Ja EPA 3050

Arsenic 0.95 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 7.8 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 1.1 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 6.0 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 8.4 mng/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 22 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury 0.035 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium BDL mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 11 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
BDL Below Detection Limit c, Printed on Recycled Paper

MDL

Method Detection Limit

Page 3 of 6



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: 8-44, 3.0'-4.0° Lab ID: 9703096-08 Collected: 03/10/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 93.8 % of sample 03/14/97 DPM APHA 2540 B.
Acid Digestion, Solid 03/12/97 date digested Ja EPA 3050
Arsenic 2.3 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 7.9 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 1.8 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 7.4 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 10 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 16 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury 0.032 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium BDL mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 26 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL Hg/kg dry wt 03/20/97 1D 330
Acenaphthylene BDL ug/kg dry wt 03/20/97 LD 330
Anthracene BDL Hg/kg dry wt 03/20/97 LD 330
Benzo(a)anthracene BDL Mg/kg dry wt 03/20/97 1D 330
Benzo(b) fluoranthene BDL ug/kg dry wt 03/20/97 LD 330
Benzo (k) fluoranthene BDL ug/kg dry wt 03/20/97 LD 330
Benzo(ghi)perylene BDL Hg/kg dry wt 03/20/97 LD 330
Benzo(a)pyrene BDL Hg/kg dry wt 03/20/97 LD 330
Chrysene BDL Hg/kg dry wt 03/20/97 LD 330
Dibenzo(a,h)anthracene BDL Hg/kg dry wt 03/20/97 LD 330
Fluoranthene BDL Hg/kg dry wt 03/20/97 LD 330
Fluorene BDL Hg/kg dry wt 03/20/97 LD 330
Indeno(1,2,3~cd)pyrene BDL ug/kg dry wt 03/20/97 1D 330
Naphthalene BDL Hg/kg dry wt 03/20/97 LD 330
Phenanthrene BDL Hg/kg dry wt 03/20/97 LD 330
Pyrene BDL Hg/kg dry wt 03/20/97 LD 330
Soxhlet Extraction for PAH 03/13/97 prep. date HL EPA 3540
Sample ID: S5-45, 4.5'~5,0' Lab ID: 9703096-09 Collected: 03/10/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 92.5 % of sample 03/14/97 DPM APHA 2540 B.
Acid Digestion, Solid 03/12/97 date digested Ja EPA 3050
Arsenic 1.5 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 7.1 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 1.5 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 3.3 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 23 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 15 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury BDL mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium BDL mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 22 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
BDL Below Detection Limit c} Printed on Recycled Paper

MDL

Method Detection Limit

Page 4 of 6



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

nu

MDL Method Detection Limit
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Sample ID: S-46, 1.0'-2.0° Lab ID: 9703096-10 Collected: 03/10/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 87.1 % of sample 03/14/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/12/97 date digested Ja EPA 3050

Arsenic 7.0 mg/kg dry wt. 03/21/97 JAa EPA 7060 0.038
Barium 47 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 11 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 11 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 34 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 52 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury 0.12 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium BDL mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 120 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Sample ID: S-47, 1.0'-2.0' Lab ID: 9703096~11 Collected: 03/10/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 93.4 % of sample 03/14/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/12/97 date digested Ja EPA 3050

Arsenic 1.5 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 25 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 0.94 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 5.0 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 21 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 27 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury 0.030 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium BDL mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 27 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Sample ID: S-48, 1.0'-1.5" Lab ID: 9703096-12 Collected: 03/10/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 92.9 % of sample 03/14/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/12/97 date digested JA EPA 3050

Arsenic 2.7 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 26 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 1.4 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 5.8 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 24 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 61 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury 0.045 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium 0.47 mg/kg dry wt. 03/21/97 Ja EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 76 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
BDL Below Detection Limit & Printed on Recycled Paper



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-49, 1.0'-2.0° Lab ID: 9703096-13 Collected: 03/10/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 92.7 % of sample 03/14/97 DPM APHA 2540 B.
Acid Digestion, Solid 03/12/97 date digested JA  EPA 3050
Arsenic 1.8 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.038
Barium 23 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Cadmium 26 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Chromium 4.3 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Copper 20 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Lead 72 mg/kg dry wt. 03/17/97 MBR EPA 6010 1.9
Mercury 0.10 mg/kg dry wt. 03/13/97 DPM EPA 7470 0.019
Selenium BDL mg/kg dry wt. 03/21/97 JA  EPA 7740 0.38
Silver BDL mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Zinc 47 mg/kg dry wt. 03/17/97 MBR EPA 6010 0.38
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL Hg/kg dry wt 03/20/97 LD 330
Acenaphthylene BDL ug/kg dry wt 03/20/97 LD 330
Anthracene BDL Hg/kg dry wt 03/20/97 LD 330
Benzo(a)anthracene 1,000 Hg/kg dry wt 03/20/97 LD 330
Benzo(b) fluoranthene 1,100 Hg/kg dry wt 03/20/97 LD 330
Benzo(k)fluoranthene 1,000 Hg/kg dry wt 03/20/97 LD 330
Benzo(ghi)perylene 580 ug/kg dry wt 03/20/97 LD 330
Benzo (a)pyrene 1,000 Hg/kg dry wt 03/20/97 LD 330
Chrysene 1,100 Hg/kg dry wt 03/20/97 LD 330
Dibenzo(a,h)anthracene BDL Hg/kg dry wt 03/20/97 LD 330
Fluoranthene 1,800 Hg/kg dry wt 03/20/97 LD 330
Fluorene BDL Hg/kg dry wt 03/20/97 1D 330
Indeno(1l,2,3-cd)pyrene 590 ug/kg dry wt 03/20/97 LD 330
Naphthalene 350 ug/kg dry wt 03/20/97 1D 330
Phenanthrene 1,300 ug/kg dry wt 03/20/97 LD 330
Pyrene 1,500 Hg/kg dry wt 03/20/97 LD 330
Soxhlet Extraction for PAH 03/13/97 prep. date HL EPA 3540

BDL = Below Detection Limit
MDL = Method Detection Limit

Page 6 of 6
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@.\ WESTERN MICHIGAN ‘ 3352 128th Avenue, Holland, Michigan 494249343
\, ENV[RONMENTAL SERV[CES, INC. Phone: 616-399-6070 FAX: 616-3994 85

a1 0309
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~2| ¥ ltevo 529 -5 |
~4_|370-47| \00F S-40, 2.8-3.5" f
R 100 S-4i iy '
b 1WA 542 ,2-2.5" 1
2 o S-u3, 3y’ t
_y 30 S-u-t, -y t + PAH
_9 S 5HY 48§ ‘
- 10 1235 SYe, 1-2’ (
ot 435 Sy, 41— f
-7 |Sb0 3"4?5 1|""¢§’ |
3] v ]S |+ 544, 1-2 } v _?PAH
Remarks:  Samples stoced In Pell cooler prior to sUbmittal.
Samples Relinquished By: Samples Transported By: Samples Received By:
Affiliation: Affiliation: Affiliatiofy |
De il (o €S
Date: Time: Date: Time: Date; Time:
2-(1-97) (040 s /1[4 /5o
SAMPLE MATRIX CODES:
W = Water WST = Waste
GW = Groundwater S = Sail
SW = Surface Water O = Other

WW = Wastewater



WESTERN MICHIGAN
=~ ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue, Holland, Michigan 49424-9263
Phone: 616-399-6070 FAX: 616-399-6185

Dell Engineering,

3352 128th Avenue
Holland, Michigan

CLIENT:
Attn:
Re:
DATE: April 29,

ANALYSIS OF:

REPORTED BY:

Chad Weber
Muskegon SAF -- Area Wide (950486.10/0004)

1997

Soil Sapples

Inc.

49424

e vra
N S R AL
: thxgmﬂ(J%&

‘Robert K. Zi25§¥7 Labog#tory Manager

DATE RECEIVED:

Received from clieht on April 16, 1997.

Sample ID: S-17, 3'-4' Lab ID: 9704196-01 Collected: 04/14/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 95.4 % of sample 04/21/97 DPM APHA 2540 B.

Acid Digestion, Solid 04/17/97 date digested JA EPA 3050

Arsenic 0.47 mg/kg dry wt. 04/29/97 Ja EPA 7060 0.025
Barium 8.0 mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Cadmium 0.29 mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Chromium 1.7 mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Copper 1.9 mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Lead 4.0 mg/kg dry wt. 04/17/97 MBR EPA 6010 1.2
Mercury BDL mg/kg dry wt. 04/18/97 MBR EPA 7470 0.0091
Selenium BDL mg/kg dry wt. 04/20/97 Ja EPA 7740 0.025
Silver BDL mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Zinc 6.2 mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Sample ID: S-23, 3.5'-4' Lab ID: 9704196-02 Collected: 04/14/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 84.3 % of sample 04/21/97 DPM APHA 2540 B.

Acid Digestion, Solid 04/17/97 date digested JA EPA 3050

Arsenic 1.3 mg/kg dry wt. 04/29/97 JA EPA 7060 0.025
Barium 7.1 mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Cadmium 0.31 mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Chromium 2.2 mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Copper 3.9 mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Lead 5.3 mg/kg dry wt. 04/17/97 MBR EPA 6010 1.2
Mercury BDL mg/kg dry wt. 04/18/97 MBR EPA 7470 0.0091
Selenium 0.12 mg/kg dry wt. 04/20/97 Ja EPA 7740 0.025
Silver BDL mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
Zinc 6.4 mg/kg dry wt. 04/17/97 MBR EPA 6010 0.25
BDL Below Detection Limit

MDL

Method Detection Limit

Page 1 of 1 C’ Printed on Recycled Paper



WESTERN MICHIGAN

~ |
ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue. Holland, Michigan 49424.943
Phone: 616-399-6070 FAX: 6 16-399-6185

CLIENT SAMPLE —— CHAIN OF CUSTODY FORM

|Project Name:

0 . Cdy of Muteron SAE - Avca Wids  ciSouge.\0 z
[Name of Sampler: ‘haok Weber 4 Tom o onnclh, ]
———— ]
EST# | [Sample] —  Sample . | No.| Analyses™
97049, ) Date | Time }} Matrix || 1D ) Contlf Requested ,
~/ Yygn | 930 | il e 3y || vieqls
-2 Mg | B34S | Seil ¢ 93 3 5y |
: a e sUbmitted
Remarks: Sawplr Stred Tn mel Cooln prior 4o s
Samples Relinquished By: Samples Transported By: Samples Received By:
7
CA W q _ /B Z
Affiliation: Affiliation: Affiliation: <
Dl | WAHEST
Date: Time: Date: Time: Date: Time:
=16 4] (Y 01://%/47 s
SAMPLE MATRIX CODES:
W = Water WST = Waste
GW = Groundwater S = Sail
SW = Surface Water O = Other

WW = Wastewater



WESTERN MICHIGAN 3352 128th Avenue, Holland, Michigan 49424-9263

ENVIRONMENTAL SERVICES. INC Phone: 616-399-6070 FAX: 6163996185

CLIENT: Dell Engineering, Inc.
3352 128th Avenue
Holland, Michigan 49424

Attn: Chad Weber

Re: City of Muskegon SAF/AreaWide (950486.10)

DATE: April 9, 1997 e T

S Y :‘.,i;‘ N ,’,:1:;;
ANALYSIS OF: Soil Samples
REPORTED BY: %ﬁ“ % %@L

Robert K. Zahray, Laboratory Manager

DATE RECEIVED: Received from client on March 28, 1997.
Sample ID: S-38, 4'-5' Lab ID: 9703301-01 Collected: 03/26/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 97.0 % of sample 04/02/97 Ja APHA 2540 B.
Acid Digestion, Solid 04/01/97 date digested Ja EPA 3050
Arsenic 0.54 mg/kg dry wt. 04/03/97 JA EPA 7060 0.032
Barium 3.7 mg/kg dry wt. 04/02/97 MBR EPA 6010 0.32
Cadmium 0.011 mg/kg dry wt. 04/03/97 JA EPA 7131 0.0032
Chromium 2.3 mg/kg dry wt. 04/02/97 MBR EPA 6010 0.32
Copper 1.0 mg/kg dry wt. 04/02/97 MBR EPA 6010 0.32
Lead 0.082 mg/kg dry wt. 04/02/97 JA EPA 7421 0.032
Mercury BDL mg/kg dry wt. 04/03/97 DPM EPA 7470 0.020
Selenium BDL mg/kg dry wt. 04/08/97 MBR EPA 7740 0.032
Silver BDL mg/kg dry wt. 04/02/97 MBR EPA 6010 0.32
Zinc 4.4 mg/kg dry wt. 04/02/97 MBR EPA 6010 0.32
Sample ID: S-46, 3'-4' Lab ID: 9703301-02 Collected: 03/26/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 95.6 % of sample 04/02/97 JA APHA 2540 B.
Acid Digestion, Solid 04/01/97 date digested Ja EPA 3050
Arsenic 0.59 mg/kg dry wt. 04/03/97 Ja EPA 7060 0.032
Barium 5.5 mg/kg dry wt. 04/02/97 MBR EPA 6010 0.32
Cadmium 0.021 mg/kg dry wt. 04/03/97 JA EPA 7131 0.0032
Chromium 2.0 mg/kg dry wt. 04/02/97 MBR EPA 6010 0.32
Copper 0.81 mg/kg dry wt. 04/02/97 MBR EPA 6010 0.32
Lead 0.15 mg/kg dry wt. 04/02/97 JA EPA 7421 0.032
Mercury BDL mg/kg dry wt. 04/03/97 DPM EPA 7470 0.020
Selenium 0.096 mg/kg dry wt. 04/08/97 MBR EPA 7740 0.032
Silver BDL mg/kg dry wt. 04/02/97 MBR EPA 6010 0.32
Zinc 5.4 mg/kg dry wt. 04/02/97 MBR EPA 6010 0.32

BDL
MDL

Below Detection Limit

[ 4
Printed R led P
Method Detection Limit Page 1 of 1 & Frniecon Recycled Paper



,\ WESTERN MICHIGAN | 3352 128th Avenue, Holland, Michigan 49424.9243
> ENVIRONMENTAL SERVICES, INC. Phone: 616-399-6070 FAX: 616-399.6185

47073305
CLIENT SAMPLE —— CHAIN OF CUSTODY FORM
[P'rOjeCt Name: - C %«1 of Muskegen  SAE - Avea Wide \]
IName of Sampler: [ ired Webe *l
EST# | [ Sample] “Sample [ No.||.  Analyses
A70330\ | Date || Time | ‘Matrix | D .Cont} .. Requested
- | 329 420 Sedl S-Y6,%3-4” | M -1O Mgfail‘
U 2% 1065 | Sot| | -2y, d-S/ ' “
Remarks: Samply stred n Deil cooler peor o ubmitid
Samples Relinquished By: Samples Transported By: Samples Recejved By:
VZ/CQ/ &)‘j ‘ [
Affiliation: Affiliation: Affil‘ika(?sn:
el Lo g e L
Date: Time: Date: Time: Date: Time:
eS| (SOO ?frg 4 /505
SAMPLE MATRIX CODES:
W = Water WST = Waste
GW = Groundwater S = Soail
SW = Surface Water O = Other

WW = Wastewater



WESTERN MICHIGAN

ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue, Holland, Michigan 49424-9263
Phone: 616-399-6070 FAX: 616-399-6185

CLIENT: Dell Engineering,
3352 128th Avenue

Holland, Michigan

Attn: Chad Weber

Re:

DATE: April

Soil Sagmples

7, 1997

ANALYSIS OF:

REPORTED BY:

Inc.

49424

‘Robert K. Zahr§y/' abor ory Manager

City of Muskegon SAF - A/W (950486.10)

DATE RECEIVED: Received from cllent on March 20, 1997.

Sample ID: S-51, 0.5'-1.5' Lab ID: 9703215-01 Collected: 03/17/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 90.6 % of sample 03/26/97 Ja APHA 2540 B.

Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050

Arsenic 2.7 mg/kg dry wt. 03/25/97 Ja EPA 7060 0.033
Barium 640 mg/kg dry wt. 03/31/97 MBR EPA 6010 0.29
Cadmium 2.5 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 13 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 47 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 240 mg/kg dry wt. 03/31/97 MBR EPA 6010 1.5
Mercury 0.041 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.33 mg/kg dry wt. 03/25/97 JA EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 240 mg/kg dry wt. 03/31/97 MBR EPA 6010 0.29
Sample ID: S-52, 1'-2' Lab ID: 9703215-02 Collected: 03/17/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 92.0 % of sample 03/26/97 Ja APHA 2540 B.

Acid Digestion, Solid 03/25/97 date digested JA EPA 3050

Arsenic 0.98 mg/kg dry wt. 03/25/97 Ja EPA 7060 0.033
Barium 23 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 0.80 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 3.9 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 8.6 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 15 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury BDL mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.068 mg/kg dry wt. 03/25/97 Ja EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 24 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
BDL Below Detection Limit

MDL Method Detection Limit

Page 1 of 6

(47
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-53, 2'-3' Lab ID: 9703215-03 Collected: 03/17/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 90.1 % of sample 03/26/97 JA  APHA 2540 B.
Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050
Arsenic 2.6 mg/kg dry wt. 03/25/97 Ja EPA 7060 0.033
Barium 47 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 2.3 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium i0 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 45 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 120 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.077 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.12 mg/kg dry wt. 03/25/97 JA EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 97 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL Hg/kg dry wt 04/02/97 HL 330
Acenaphthylene 440 Hg/kg dry wt 04/02/97 HL 330
Anthracene 600 Mg/kg dry wt 04/02/97 HL 330
Benzo(a)anthracene 2,700 ug/kg dry wt 04/02/97 HL 330
Benzo(b)fluoranthene 2,000 Hg/kg dry wt 04/02/97 HL 330
Benzo (k) fluoranthene 2,000 Hg/kg dry wt 04/02/97 HL 330
Benzo(ghi)perylene 1,300 Hug/kg dry wt 04/02/97 HL 330
Benzo(a)pyrene 2,400 ug/kg dry wt 04/02/97 HL 330
Chrysene 2,700 Hg/kg dry wt 04/02/97 HL 330
Dibenzo(a,h)anthracene 860 Hg/kg dry wt 04/02/97 HL 330
Fluoranthene 3,800 Hg/kg dry wt 04/02/97 HL 330
Fluorene BDL Hg/kg dry wt 04/02/97 HL 330
Indeno(1,2,3-cd)pyrene 1,500 ug/kg dry wt 04/02/97 HL 330
Naphthalene 1,200 ug/kg dry wt 04/02/97 HL 330
Phenanthrene 2,800 Hg/kg dry wt 04/02/97 HL 330
Pyrene 2,700 ug/kg dry wt 04/02/97 HL 330
Soxhlet Extraction for PAH 03/25/97 prep. date HL EPA 3540
Total Solids ’ 89.9 % of sample HL APHA 2540 B.
Sample ID: S-54, 1'-2' Lab ID: 9703215-04 Collected: 03/17/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 94.1 % of sample 03/26/97 JA APHA 2540 B.
Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050
Arsenic 2.1 mg/kg dry wt. 03/25/97 Ja EPA 7060 0.033
Barium 27 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 1.6 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 5.2 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 26 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 49 mg/kg dry wt. 03/27/97 MBR EPA 6010 i.5
Mercury 0.083 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.17 mg/kg dry wt. 03/25/97 Ja EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 77 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Sample ID: S-54, 125' South, 1'-2°' Lab ID: 9703215-05 Collected: 03/18/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 95.0 % of sample 03/26/97 Ja APHA 2540 B.
Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050
Arsenic 0.83 mg/kg dry wt. 03/25/97 JA EPA 7060 0.033
Barium 20 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 0.61 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 4.5 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
BDL Below Detection Limit & Printed on Recycled Paper

MDL Method Detection Limit

Page 2 of 6



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: 8S-54, 125'°' 1'=2" Lab ID: 9703215-05 Collected: 03/18/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Copper 3.2 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 28 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.025 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium BDL mg/kg dry wt. 03/25/97 JA EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 15 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Sample ID: S-55, 1'-2' Lab ID: 9703215-06 Collected: 03/17/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 91.6 % of sample 03/26/97 Ja APHA 2540 B.

Acid Digestion, Solid 03/25/97 date digested JA EPA 3050

Arsenic 1.0 mg/kg dry wt. 03/25/97 Ja EPA 7060 0.033
Barium 16 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 0.56 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 2.4 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 13  mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 28 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.17 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.11 mg/kg dry wt. 03/25/97 Ja EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 28 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Sample ID: S-56, 85' South, 1'-2' Lab ID: 9703215-07 Collected: 03/17/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 94.9 % of sample 03/26/97 JA APHA 2540 B.

Acid Digestion, Solid 03/25/97 date digested JA EPA 3050

Arsenic 1.5 mg/kg dry wt. 03/25/97 Ja EPA 7060 0.033
Barium 30 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 0.69 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 5.1 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 7.2 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 35 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.042 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium BDL mg/kg dry wt. 03/25/97 Ja EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 34 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Sample ID: S-57, 80' South, 1'-2° Lab ID: 9703215-08 Collected: 03/17/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 91.0 % of sample 03/26/97 JA  APHA 2540 B.

Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050

Arsenic 0.94 mg/kg dry wt. 03/25/97 JA EPA 7060 0.033
Barium 13 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Cadmium 0.62 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 3.9 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 5.7 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 13 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.026 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.039 mg/kg dry wt. 03/25/97 Ja EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Zinc 18 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
BDL Below Detection Limit ébpmmdmﬂwmwpmm

MDL Method Detection Limit

Page 3 of 6



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-58, 1.5'-2.5' Lab ID: 9703215-09 Collected: 03/17/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 88.0 % of sample 03/26/97 JA  APHA 2540 B.
Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050
Arsenic 3.0 mg/kg dry wt. 03/25/97 JA EPA 7060 0.033
Barium 65 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 2.3 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 9.4 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 57 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 250 mg/kg dry wt. 03/31/97 MBR EPA 6010 1.5
Mercury 0.085 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.072 mg/kg dry wt. 03/25/97 JA EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 200 mg/kg dry wt. 03/31/97 MBR EPA 6010 0.29
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene 1,600 ug/kg dry wt 04/02/97 HL 330
Acenaphthylene BDL Hg/kg dry wt 04/02/97 HL 330
Anthracene 3,700 Hg/kg dry wt 04/02/97 HL 330
Benzo(a)anthracene 7,400 ug/kg dry wt 04/02/97 HL 330
Benzo(b)fluoranthene 4,900 Hg/kg dry wt 04/02/97 HL 330
Benzo (k) fluoranthene 3,800 Hg/kg dry wt 04/02/97 HL 330
Benzo(ghi)perylene 3,200 Hg/kg dry wt 04/02/97 HL 330
Benzo(a)pyrene 5,600 Hg/kg dry wt 04/02/97 HL 330
Chrysene 6,800 Hg/kg dry wt 04/02/97 HL 330
Dibenzo(a,h)anthracene 1,800 Hg/kg dry wt 04/02/97 HL 330
Fluoranthene 13,000 Hg/kg dry wt 04/02/97 HL 330
Fluorene 2,100 ug/kg dry wt 04/02/97 HL 330
Indeno(1,2,3-cd)pyrene 3,500 ug/kg dry wt 04/02/97 HL 330
Naphthalene 1,300 Hg/kg dry wt 04/02/97 HL 330
Phenanthrene 12,000 ug/kg dry wt 04/02/97 HL 330
Pyrene 11,000 ug/kg dry wt 04/02/97 HL 330
Soxhlet Extraction for PAH 03/25/97 prep. date HL EPA 3540
Total Solids 87.17 % of sample HL APHA 2540 B.
Sample ID: S-59, 2'-3' Lab ID: 9703215-10 Collected: 03/18/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 92.0 % of sample 03/26/97 JA  RAPHA 2540 B.
Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050
Arsenic 0.73 mg/kg dry wt. 03/25/97 JA EpPA 7060 0.033
Barium 12 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 0.61 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 2.8 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 5.0 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 8.5 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.056 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.049 mg/kg dry wt. 03/25/97 Ja EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 16 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Sample ID: S-60, 3'~4' Lab ID: 9703215-11 Collected: 03/18/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 90.6 % of sample 03/26/97 JAR  APHA 2540 B.
Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050
Arsenic 3.8 mg/kg dry wt. 03/25/97 JA EPA 7060 0.033
Barium 52 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 3.7 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 41 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
BDL Below Detection Limit {l‘; Printed on Recycled Paper

won

MDL

Method Detection Limit
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-60, 3'-4°' Lab ID: 9703215-11 Collected: 03/18/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Copper 200 mg/kg dry wt. 03/31/97 MBR EPA 6010 0.29
Lead 29 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.056 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.040 mg/kg dry wt. 03/25/97 JA EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 44 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Sample ID: S-61, 1'-2°' Lab ID: 9703215~12 Collected: 03/18/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 87.0 % of sample 03/26/97 JA APHA 2540 B.

Acid Digestion, Solid 03/25/97 date digested JA EPA 3050

Arsenic 4.8 mg/kg dry wt. 03/25/97 Ja EPA 7060 0.033
Barium 53 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 2.9 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 8.8 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 28 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 66 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.55 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.20 mg/kg dry wt. 03/25/97 Ja EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 87 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Sample ID: S-62, 2'-3' Lab ID: 9703215-13 Collected: 03/18/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 82.7 % of sample 03/26/97 Ja APHA 2540 B.

Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050

Arsenic 1.2 mg/kg dry wt. 03/25/97 JA EPA 7060 0.033
Barium 26  mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 25 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 5.0 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 24 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 57 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.076 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.24 mg/kg dry wt. 03/25/97 Jn EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 77 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Sample ID: S-63, 170° 1'-2° Lab ID: 9703215-14 Collected: 03/19/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 74.0 % of sample 03/26/97 Jn APHA 2540 B.

Acid Digestion, Solid 03/25/97 date digested JA EPA 3050

Arsenic 2.9 mg/kg dry wt. 03/25/97 Ja EPA 7060 0.033
Barium 99 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Cadmium 10 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 68 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 180 mg/kg dry wt. 03/31/97 MBR EPA 6010 0.29
Lead 340 mg/kg dry wt. 03/31/97 MBR EPA 6010 1.5
Mercury 0.20 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.33 mg/kg dry wt. 03/25/97 JA  EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Zinc 700 mg/kg dry wt. 03/31/97 MBR EPA 6010 0.29
BDL Below Detection Limit C’ Printed on Recycled Paper

n#

MDL

Method Detection Limit

Page 5 of 6



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Sample ID: S-63, 170' South, 1'-2' Lab ID: 9703215-14 Collected: 03/19/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Poly Aromatic Hydrocarbons EPA 8270
Acenaphthene BDL Hg/kg dry wt 04/02/97 HL 330
Acenaphthylene BDL Mg/kg dry wt 04/02/97 HL 330
Anthracene BDL ug/kg dry wt 04/02/97 HL 330
Benzo(a)anthracene 1,100 Hg/kg dry wt 04/02/97 HL 330
Benzo(b)fluoranthene 1,100 Hg/kg dry wt 04/02/97 HL 330
Benzo(k)fluoranthene 1,000 Hg/kg dry wt 04/02/97 HL 330
Benzo(ghi)perylene 580 Hg/kg dry wt 04/02/97 HL 330
Benzo(a)pyrene 910 Hg/kg dry wt 04/02/97 HL 330
Chrysene 1,200 Hg/kg dry wt 04/02/97 HL 330
Dibenzo(a,h)anthracene 380 Hg/kg dry wt 04/02/97 HL 330
Fluoranthene 1,800 Hg/kg dry wt 04/02/97 HL 330
Fluorene BDL Hg/kg dry wt 04/02/97 HL 330
Indeno(1,2,3-cd)pyrene 650 Hg/kg dry wt 04/02/97 HL 330
Naphthalene 2,300 Hg/kg dry wt 04/02/97 HL 330
Phenanthrene 1,700 Hg/kg dry wt 04/02/97 HL 330
Pyrene 1,100 ug/kg dry wt 04/02/97 HL 330
Soxhlet Extraction for PAH 03/25/97 prep. date HL EPA 3540
Total Solids 03/25/97 % of sample HL APHA 2540 B.
Sample ID: S-64, 1'-2' Lab ID: 9703215-15 Collected: 03/18/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 84.4 % of sample 03/26/97 JA  APHA 2540 B.
Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050
Arsenic 3.4 mg/kg dry wt. 03/25/97 JA  EPA 7060 0.033
Barium 40 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Cadmium 2.0 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 7.5 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 27 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 49 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.12 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.24 mg/kg dry wt. 03/25/97 JA EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Zinc 78 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Sample ID: S-65, 1'-2' Lab ID: 9703215-16 Collected: 03/19/97
TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 81.4 % of sample 03/26/97 JA APHA 2540 B.
Acid Digestion, Solid 03/25/97 date digested Ja EPA 3050
Arsenic 4.1 mg/kg dry wt. 03/25/97 Ja EPA 7060 0.033
Barium 40 mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Cadmium 2.3 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Chromium 5.7 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Copper 22 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
Lead 26 mg/kg dry wt. 03/27/97 MBR EPA 6010 1.5
Mercury 0.17 mg/kg dry wt. 03/27/97 MBR EPA 7470 0.021
Selenium 0.18 mg/kg dry wt. 03/25/97 Ja EPA 7740 0.033
Silver BDL mg/kg dry wt. 03/26/97 MBR EPA 6010 0.29
Zinc 29 mg/kg dry wt. 03/27/97 MBR EPA 6010 0.29
BDL Below Detection Limit ebpmmdmﬂmmwp@m

MDL

Method Detection Limit

Page 6 of 6



WESTERN MICHIGAN 3352 128th Avenue, Holland, Michigan 49424925 3
b , ENVIRONMENTAL SERVICES, lNC Phone: 616-399-6070 FAX: 616-399485

a7 03T 215
P43,e/ \ sf Z_
CLIENT SAMPLE —— CHAIN OF CUSTODY FORM
{Project Name: Muskegon SKF - Acex Wide - 450486. 1O |
[Name of Sampler: (haol Wolper % Kurt VamA polodon ]
EST# | “Sample Sample - No. Analyses
42032y J[ Date [ Time || Matrix ID ' ‘Contl| Requested
-1 21797 | 1eoo Sod  |S-S1 08t LY f M= 10 g dmls ]
~ |Zhen| (oo S 52, 1ln T
> g~ | 928 $-S7 Sootl, 7-2' / hold
-3 2] 05 53,00 % mednls ¥ PAH
2-3-97 | 940 S-§3 Souh, 12 weld
“M | 2gq S s-s4 -2 pietoads
-5 | =1897| 1020 S~ 54Nt 12! u
-6 | 1220 NI g
2177970 140 9-S5 South, 1Ly held
217971410 S 56, 23 hedd
- 397 ]| jyos S-S5 e -2 | reews B
> 1-q7| (st0 S-S7, 1! | holel
- 8] 29| (Se0 A ) med=ls
i A e N S-S%, 1.5-2.5" « t PAH
211-q7) 15>% S 88 Sodhh, 3-27) ( held
-to | 21597 (o 59,22 ’ wafed s
>3-4 1530 559 Sovta . ¢ ;' veld
-u || i o | ol
21997 | M10 ! S0 souvhtn  2-2.5' v held
_
Remarks: " held  sampls uweve ceticed by Dell
-< mfwfl/\do"’\‘—. o S \e soloune Hed ; called A 3/&7/47 XASTHO pp
CALY \orodw $-—‘,Q.L kA G 30 3ffg (<
Samples Relinquished By: Samples Transported By: Samples Received By:
A We A - 0.
Affiliation: Affiliation: Afﬁliéti?}n:
Dell Lo gst
Date: Time: Date: Time: Date: Time:
320-97] (215 3 [z |4 |2 25
SAMPLE MATRIX CODES:
W = Water WST = Waste
GW = Groundwater S = Sail
SW = Surface Water O = Other

WW = Wastewater



WESTERN MICHIGAN
ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue, Holland, Michigan 49424.95¢ 3
Phone: 616-399-6070 FAX: 616-3996185

fage 2 of 2

CLIENT SAMPLE ——~ CHAIN OF CUSTODY FORM

[Project Name:

| MysKenon SAF -

Avea Wide - 9SDYEL . (D

[Name of Sampler:  cihad Lelper

A977032 (5

]

WW = Wastewater

]
EST# | Sample] " Sample || No. e Analyses
Gro3t.s |[ Date )| Time } Matrix || D . JiConty. - v Requested
-z ] 1400 | ol oo 1 Vol M1 Metmds
319-97[133S S 6l oot , 274 l hald
-3 |3igan | M40 S~62., 53/ L | wetwls
2>19-91 | (2o 62 Soutn, -2’ edd]
180 | (5p0 S76% , 1-1s! 3
- | 219-97] 12§ S-63 oot 172 Medods  t PAY
-5 1%13-97 | 152 } ST6H  1-2! 1
312-97 | 10q0 S64 Seutn, 12! noldl
39-a7 | 104y S—bU Soupt,, Y-
-1 271997 q¢p S=65, -2/ | me bo0s
2199 (015 M 5-65 flﬁouﬂ«, 2 -3 \ neld
Remarks: s o |
Samples Relinquished By: Samples Transported By: Samples eceived By:
LR W~ : r ,
Affiliation: Affiliation: Affiliatidr;
e (1 Jhmgs |
Date: Time: Date: Time: Date: Time:
2-20-97 (225 2 7/0/4'? (s
SAMPLE MATRIX CODES:
W = Water WST = Waste
GW = Groundwater S = Soil
SW = Surface Water O = Other




"WESTERN MICHIGAN
ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue, Holland, Michigan 49424-9263
Phone: 616-399-6070 FAX: 616-399-6185

CLIENT: Dell Engineering, Inc.

3352 128th Avenue

Holland, Michigan 49424

Attn: Chad Weber

Re: Muskegon SAF - Area Wide (950486.10/0004)
DATE: March 31, 1997
ANALYSIS OF: Soil s e

REPORTED BY:

ry Manager

Robert K. ziggéﬁ, Labor

DATE RECEIVED: Received from client on March 13, 1997.

Sample ID: S-48, 175' South, 6'-7" Lab ID: 9703134-01 Collected: 03/12/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 96.3 % of sample 03/21/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/17/97 date digested JA EPA 3050

Arsenic 0.68 mg/kg dry wt. 03/21/97 Ja EPA 7060 0.026
Barium 6.7 mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Cadmium 0.025 mg/kg dry wt. 03/25/97 Ja EPA 7131 0.0026
Chromium 8.1 mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Copper 2.2 mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Lead BDL mg/kg dry wt. 03/19/97 JA EPA 7421 0.026
Mercury BDL mg/kg dry wt. 03/21/97 DPM EPA 7470 0.021
Selenium BDL mg/kg dry wt. 03/21/97 Ja EPA 7740 0.026
Silver BDL mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Zinc 8.0 mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Sample ID: S-50, 130' South, 2'-3' Lab ID: 9703134-02 Collected: 03/11/97

TEST RESULT UNITS ANALYZED BY METHOD MDL
Total Solids 90.5 % of sample 03/21/97 DPM APHA 2540 B.

Acid Digestion, Solid 03/17/97 date digested JA EPA 3050

Arsenic 1.2 mg/kg dry wt. EPA 7060 0.026
Barium 31 mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Cadmium 1.2 mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Chromium 8.6 mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Copper 10 mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Lead 34 mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Mercury 0.086 mg/kg dry wt. 03/21/97 DPM EPA 7470 0.021
Selenium 0.068 mg/kg dry wt. 03/21/97 Ja EPA 7740 0.026
Silver BDL mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
Zinc 36 mg/kg dry wt. 03/19/97 MBR EPA 6010 0.26
BDL Below Detection Limit

MDL

i n

Method Detection Limit Page 1 of 1

e
L. Printed on Recycled Paper



WESTERN MICHIGAN
ENVIRONMENTAL SERVICES, INC.

3352 128th Avenue, Holland, Michigan 49424.9243
Phone: 616-399-6070 FAX: 616399685

CLIENT SAMPLE —— CHAIN OF CUSTODY FORM

[Project Name: City of Muskeger SKE- Acea Wide  ASDYR6 . 1O ]
[Name of Sampler:  /pdd Wcker | |
EST# | [Sample] — ~ Sample No. Analyses ]
Q103134 || Date )| Time || Matrix: | D Contl} Requested
(e ] 240pm| Soi| | s-20, 1'-2! || (nedd)
| o 22Spm $S-50, 1207south, 292" 1| M 10-Mefals
2297 | 1204 6, 200 oot 253" | | (udd)
| |i025am S-47, 2250, -4’ | | |
{ 104Sam 5—%’1; 218 seuth, 1" | | ‘
1 110 am SUR, 115" et 61| | ML 10~ Metads
L(SS am >4, HS'SOVH\,, y-2! ! ()
205 pm S-ud, 110 sk, 1'-2 ! |
217 o S-44, 110" Sobh, 56" | | {
e0pm | ¥ J5-yq, 215" s My, -2 ( v

Remarks: -Sawples stored in

Dell (oA pior +5 lab sobmitml

_ gmv\p(szs '(/\Cll'(rﬂ{'?d "V\eld“ weve. not gvbW\T‘H’ec( tv wMESL

Samples Relinquished By: Samples Transported By: Samples Received By:
Affiliation: Affiliation: Afﬁli&ati@h:
Dell (W g s
Date: Time: Date: Time: Date: Time:
3-13-97 |1 4Opm 3/,3/4'7 [2UO
SAMPLE MATRIX CODES:
W = Water WST = Waste
GW = Groundwater S = Sall
SW = Surface Water O = Other

WW = Wastewater
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"RECEIVED MAR 3 1 1897

mm i G e s mosew Analytical Laboratories, Inc.
2241 Black Creek Road » Muskegon, MI 49444-2G73  Phone 616-773-5998 ¢ Fax 616-773-6537

March 28, 1997

Mr. Matt Czemiak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Ml 49442-4845

RE: Trace |D R289

Dear Mr. Czemiak:

Enclosed are the analytical results associated with your Muskegon Lakeshore project.
Project.

This information was examined through Trace's validation process to ensure that all requirements
for quality and completeness were satisfied. Every practical effort was made to meet the detection
level specifications for this work. However, if there are exceptions, they will be noted at the bottom

of the appropriate report page.

Thank you for working with Trace. If you have questions regarding this data, please contact
Laura Yeck, our project manager.

Sincerely,

\/\@»M f

Greg Rademacher
VP & General Manager

GR/gim
Enclosures

TRACE 1S VALIDATED BY THE U.S. ARMY CORPS OF ENGINEERS



Z e R ma Analytical Laboratories, Inc.
2241 Black Creek Road « Muskegon, MI 49444-2673 » Phone 616-773-5998 ¢ Fax 61 6-773-6537

Mr. Matt Czemiak TRACE ID: R289-01
Superior Environmental Corporation REPORT DATE: 03/28/97
2201 Wolf Lake Road ANALYSIS DATE:  03/26/97
Muskegon, Ml 49442-4845 EXTRACTION DATE:  03/25/97
ANALYST: avl

D.L. MULTIPLIER: 4.57

CLIENT ID: Muskegon Lakeshore Project
SAMPLE DATE: 03/21/97

SAMPLE RECEIVED:  03/21/97
SAMPLE TYPE: Soil

SAMPLE ID: ST2 B2 (3" SAMPLER: tk
EPA 8270 Polynuclear Aromatic Hydrocarbons RESULTS (mg/kg)

Naphthalene 0.57
2-Methyinaphthalene 0.50
Acenaphthylene * < 0.38
Acenaphthene 1.2
Fluorene 0.88
Phenanthrene 8.6
Anthracene 2.0
Fluoranthene l _ 8.7
Pyrene 9.1
Benzo[a]anthracene 4.1
Chrysene _ 4.2
Benzo[b}fluoranthene 6.0
Benzo[k]fiuoranthene 2.0
Benzo[a]pyrene 4.3
Indeno[1,2,3-cd]pyrene 23

~ Dibenzo[a,h]anthracene 0.53
Benzo[g,h,i}perylene 1.7

* Reporting limits for this sample were elevated due to a post extraction dilution required based on
matrix interferences present in the sample and due to a sample matrix which prevented the
sample from being concentrated to the necessary final volume.



W NG ERwAs

c == Analytical Laboratories, Inc.
2241 Black Creek Road » Muskegon, Ml 49444-2673 ¢ Phone 616-773-5998

w3 m' S ‘Ii £
* Fax 616-773-6537

Mr. Matt Czemiak TRACE ID: R289-02
Superior Environmental Corporation REPORT DATE: 03/28/97
2201 Wolf Lake Road ANALYSIS DATE: 03/26/97
Muskegon, Mi 49442-4845 , EXTRACTION DATE:  03/25/97

ANALYST: avl
D.L. MULTIPLIER: 4.29

CLIENT ID: Muskegon Lakeshore Project
SAMPLE DATE: 03/21/97

SAMPLE RECEIVED: 03/21/97
SAMPLE TYPE:  Sail

SAMPLE ID: STé6 B1 (4) SAMPLER: tk
EPA 8270 Polynuclear Aromatic Hydrocarbons RESULTS (mg/kg)
Naphthalene * < 0.36
2-Methylnaphthalene * < 0.36
Acenaphthyliene * < 0.36
Acenaphthene * < 0.36
Fluorene * < 0.36
Phenanthrene 0.39
Anthracene * < 0.36
Fluoranthene 0.61
Pyrene 0.60
Benzo[a]anthracene * < 0.36
Chrysene * < 0.36
Benzo[bjfluoranthene 0.42
Benzo[k]fluoranthene * < 0.36
Benzo[a]pyrene * < 0.36
Indeno[1,2,3-cd]pyrene * < 0.36
Dibenzo[a,h]anthracene * < 0.36
Benzo[g,h,i]perylene * < 0.36

* Reporting limits for this sample were elevated due to a post extraction dilution required based on
matrix interferences present in the sample and due to a sample matrix which prevented the
sample from being concentrated to the necessary final volume.
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FiECElVED APR 0 2 1997

--a

bm Analytical Laboratories, Inc.

2y (T~

2241 Black Creek Road » Muskegon, MI 49444-2673 « Phone 616-773-5998 » Fax G16-773-6537

March 28, 1997

Mr. Matt Czemiak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Ml 49442-4845

RE: Trace ID R278

Dear Mr. Czemiak:

Enclosed are the analytical results associated with your Project #MK1246, Muskegon Lakeshore
Project.

This information was examined through Trace's validation process to ensure that all requirements
for quality and completeness were satisfied. Every practical effort was made to meet the detection
level specifications for this work. However, if there are exceptions, they will be noted at the bottom

of the appropriate report page.

Thank you for working with Trace. If you have questions regarding this data, please contact
Laura Yeck, our project manager.

Sincerely,

V\M‘m

Greg Rademacher
VP & General Manager

GR/gim
Enclosures

TRACE IS VALIDATED BY THE U.S. ARMY CORPS OF ENGINEERS



2 Analytical Laboratories, Inc.

2241 Black Creek Road » Muskegon, MI 49444-2673 » Pbone 616-773-5998 » Fax 61 6-773-6537

Mr. Matt Czerniak TRACE ID: R278-01
Superior Environmental Corporation REPORT DATE: 03/28/97
2201 Wolif Lake Road ANALYST: ck/dc

Muskegon, Mi 49442

CLIENT ID:  Project #MK1246 SAMPLE DATE: 03/07/97
' Muskegon Lakeshore Project SAMPLE RECEIVED: 03/20/97
SAMPLE TYPE: Soil
SAMPLE ID: ST16 B4 (1) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
Barium 110 03/27/97 EPA 6010A
Cadmium 1.2 03/27/97 EPA 6010A
Chromium 12 03/27/97 EPA 6010A
Copper 49 03/27/97 EPA 6010A
Lead 240 03/27/97 EPA 6010A
Zinc 250 03/27/97 EPA 6010A
Arsenic 6.3 03/27/97 EPA 7060A
Selenium <0.50 - 03/27/97 EPA 7740
Silver <0.50 2 03/27/97 EPA 7761
Mercury <0.100 03/26/97 EPA 7471A

' The matrix spike and matrix spike duplicate recoveries were out of control low. All positive results
and reporting limits for this analyte in the non-spiked version of the sample must be considered
estimated.

2 The matrix spike duplicate recovery was out of control low, resulting in an out of control RPD result
between the matrix spike and the matrix spike duplicate. All positive resuits and reporting limits for
this analyte in the non-spiked version of the sample must be considered estimated.



% Analytical Laboratories, Inc.

4% e EEHY S

2241 Black Creek Road » Muskegon, MI 49444-2673 » Phone 616-773-5998 * Fax 616-773-6537

Mr. Matt Czemiak TRACE ID: R278-02
Superior Environmental Corporation REPORT DATE: 03/28/97
2201 Wolf Lake Road ANALYST: ck/dc

Muskegon, Mi 49442

CLIENT ID: Project #MK1246 SAMPLE DATE: 03/07/97

Muskegon Lakeshore Project SAMPLE RECEIVED: 03/20/97
SAMPLE TYPE: Soil
SAMPLE ID: ST12 B8 (1/2-2) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
Barium 49 03/27/97 EPA 6010A
Cadmium 2.0 03/27/97 EPA 6010A
Chromium 8.9 03/27/97 EPA 6010A
Copper 130 03/27/97 EPA 6010A
Lead 340 03/27/97 EPA 6010A
Zinc 130 03/27/97 EPA 6010A
Arsenic 34 03/27/97 EPA 7060A
Selenium <0.50 03/27/97 EPA 7740
Silver 21 03/27/97 EPA 7761

Mercury 3.2 03/26/97 EPA 7471A



e e Analytical Laboratories, Inc.
2241 Black Creek Road « Muskegon, MI 49444-2673 « Phone 616-773-5998 * Fax 616-773-6537

Mr. Matt Czerniak TRACE ID: R278-01

Superior Environmental Corporation REPORT DATE: 03/28/97

2201 Wolf Lake Road ANALYSIS DATE: 03/26/97

-~ Muskegon, Ml 49442-4845 EXTRACTION DATE: 03/21/97
ANALYST: avl

D.L. MULTIPLIER: 3.29

CLIENT ID:  Project #MK1246
Muskegon Lakeshore Project SAMPLE DATE: 03/07/97

SAMPLE RECEIVED:  03/20/97
SAMPLE TYPE: Sl

SAMPLE ID: ST16 B4 (1) SAMPLER: tk
EPA 8270 Polynuclear Aromatic Hydrocarbons RESULTS (mg/kg)
Naphthalene < 0.33
2-Methyinaphthalene < 0.33
Acenaphthylene < 0.33
Acenaphthene < 0.33
Fluorene < 0.33
Phenanthrene < 0.33
Anthracene < 0.33
Fluoranthene 0.47
Pyrene 0.43
Benzo[ajanthracene < 0.33
Chrysene < 0.33
Benzo[b)fluoranthene 0.35
Benzo[k]fluoranthene < 0.33
Benzo[a]pyrene < 0.33
Indeno[1,2,3-cd]pyrene < 0.33
Dibenzo[a,h]anthracene < 0.33

Benzog,h,ilperylene < 0.33



Mr. Matt Czemiak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Mi 49442-4845

CLIENT ID: Project #MK1246
Muskegon Lakeshore Project

SAMPLE ID: ST12 B8 (1/2-2))

e

2241 Black Creek Road « Muskegon, MI 49444-2G73 ¢ Phone 616-773-5998 « Fax 616-773-6537

- Analytical Laboratories, Inc.

TRACE ID: R278-02
REPORT DATE: 03/28/97
ANALYSIS DATE: 03/26/97
EXTRACTION DATE: 03/21/97
ANALYST: avl
D.L. MULTIPLIER: 2.15

SAMPLE DATE: 03/07/97
SAMPLE RECEIVED:  03/20/97
SAMPLE TYPE: Sail

SAMPLER: tk

EPA 8270 Polynuclear Aromatic Hydrocarbons

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzofalanthracene
Chrysene
Benzolbjfluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenzo[a,h]anthracene
Benzo[g,h,ilperylene

RESULTS (mg/kg)

< 0.33
< 0.33
< 0.33
< 0.33
< 0.33

0.39
<033

0.66

0.56
<0.33
<0.33

0.45
< 0.33
<0.33
< 0.33
< 0.33
< 0.33
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B emne e ane s Analytical Laboratories, Inc.
2241 Black Creek Road « Muskegon, MI 49444-2G73  Phone 616-773-5998 ¢ Fax 616-773-6537

January 22, 1997

Mr. Matt Czerniak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Mi 49442-4845

RE: Trace ID Q879

Dear Mr. Czerniak:

Enclosed are the amended reports associated with your Project #MK1246, Muskegon Lakeshore. Per
your request, the project number has been changed to MK1246. The sample ID for Q879-01 and
the sample dates for Q879-06 and Q879-07 have been corrected.

This information was examined through Trace's validation process to ensure that all requirements
for quality and completeness were satisfied. Every practical effort was made to meet the detection
level specifications for this work. However, if there are exceptions, they will be noted at the bottom
of the appropriate report page.

Thank you for working with Trace. If you have questions regarding this data, please contact
Laura Yeck, our project manager.

Sincerely,

@Qﬁv\w -

Greg Rademacher
VP & General Manager

GR/lay
Enclosures

TRACE IS VALIDATED BY THE U.S. ARMY CORPS OF ENGINEERS



2241 Black Creek Road » Muskegon, MI 49444-2673  Phone G16-773-5998 » Fax 616-773-6537

Mr. Matt Czemiak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, M 49442-4845

CLIENT ID:  Proj. #1246
Muskegon Lakeshore

SAMPLE ID: ST2 B2(3))

# Analytical Laboratories, Inc.

e Wy joes e i e <
fes S T TR NaEaAt e

TRACE ID:
AMENDED:

SAMPLE DATE:
SAMPLE RECEIVED:
SAMPLE TYPE:
SAMPLER:

Q879-01
01/28/97

12/16/96
01/06/97
Soil

tk

TOTAL METALS

Silver <0.50
Arsenic *4.0
Barium 66
Cadmium **0.30
Chromium 8.8
Copper 20
Lead x> 59
Mercury 0.15
Selenium <0.50
Zinc 46

RESULTS (mg/kg)

ANALYST ANALYZED METHOD NUMBERS
pb 01/21/97 EPA 7761
dc 01/20/97 EPA 7060A
de 01/15/97 EPA 6010A

dc/pb 01/18/97 EPA 7131A
dc 01/15/97 EPA 6010A
dc 01/15/97 EPA 6010A
de 01/15/97 EPA 6010A
pb 01/15/97 EPA 7471A
dj ' 01/16/97 EPA 7740
dc 01/15/97 EPA 6010A

* The matrix spike duplicate recovery was out of control low, resulting in an out of control RPD result

between the matrix spike and the matrix spike duplicate. All positive results and detection limits for this

analyte in the non-spiked version of the sample must be considered estimated.

** The matrix spike duplicate recovery was out of control high, resulting in an out of control RPD result
between the matrix spike and the matrix spike duplicate. All positive results for this analyte in the non-

spiked version of the sample must be considered estimated.

*“+* The matrix spike and matrix spike duplicate recoveries were out of control high. The relative percent

difference between the matrix spike and matrix spike duplicate was also out of control. Al positive
results for this analyte in non-spiked version of the sample must be considered estimated.



2241 Black Creek Road » Muskegon, MI 49444-2673 ¢ Pbone G16-773-5998 « Fax 616-773-6537

Analytical Laboratories, Inc.

Mr. Matt Czerniak TRACE ID: Q879-02
Superior Environmental Corporation AMENDED: 01/28/97
2201 Wolf Lake Road
Muskegon, Ml 49442-4845
CLIENT ID:  Proj. #1246 SAMPLE DATE: 12/16/96
Muskegon Lakeshore SAMPLE RECEIVED: 01/06/97
SAMPLE TYPE: Soil
SAMPLE ID: ST4 B1(6) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYST ANALYZED METHOD NUMBERS
Silver <0.50 pb 01/21/97 EPA 7761
Arsenic 2.5 pb 01/20/97 EPA 7060A
Barium 63 dc 01/15/97 EPA 6010A
Cadmium 0.25 dc/pb 01/18/97 EPA 7131A
Chromium 6.3 dc 01/15/97 EPA 6010A
Copper 80 - dc 01/15/97 EPA 6010A
Lead 890 dc 01/15/97 EPA 6010A
Mercury 0.29 pb 01/15/97 EPA 7471A
Selenium <0.50 dj 01/16/97 EPA 7740
Zinc 77 dc 01/15/97 EPA 6010A



2241 Black Creek Road ¢ Muskegon, MI 49444-2673 » Phone 616-773-5998 « Fax 616-773-6537

Mr. Matt Czerniak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Ml 49442-4845

CLIENT ID:  Proj. #1246
Muskegon Lakeshore

= Analytical Laboratories, Inc.

TRACE ID: QB879-03
AMENDED: 01/28/97

SAMPLE DATE: 12/17/96
SAMPLE RECEIVED: 01/06/97
SAMPLE TYPE: Soil

SAMPLE ID: ST5B1(2) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYST ANALYZED METHOD NUMBERS

Silver <0.50 pb 01/21/97 EPA 7761

Arsenic 1.8 pb 01/20/97 EPA 7060A
Bariumm 62 dc 01/15/97 EPA 6010A
Cadmium 0.39 dc/pb 01/18/97 EPA 7131A
Chromium 12 dc 01/15/97 EPA 6010A
Copper 26 dec 01/15/97 EPA 6010A
L.ead 56 dc 01/15/97 EPA 6010A
Mercury 0.15 pb 01/15/97 EPA 7471A
Selenium <0.50 dj 01/16/97 EPA 7740

Zinc 72 dc 01/15/97 ‘ EPA 6010A



S R =% Analytical Laboratories, Inc.
2241 Black Creek Road » Muskegon, Ml 49444-2673 « Phone 616-773-5998 ¢ Fax 616-773-6537

Mr. Matt Czerniak TRACE ID: Q879-04
Superior Environmental Corporation AMENDED: 01/28/97
2201 Wolf Lake Road

Muskegon, Ml 49442-4845

CLIENT ID:  Proj. #1246 ' SAMPLE DATE: 12/17/96
Muskegon Lakeshore SAMPLE RECEIVED: 01/06/97
SAMPLE TYPE: Sail
SAMPLE ID: ST6,B1(4") SAMPLER: K
TOTAL METALS RESULTS (mg/kg) ANALYST ANALYZED METHOD NUMBERS
Sitver <0.50 pb 01/21/97 EPA 7761
Arsenic 10 dc 01/20/97 EPA 7060A
Barium 41 dc 01/15/97 EPA 6010A
Cadmium 0.78 dc 01/15/97 EPA 6010A
Chromium 11 dc 01/15/97 EPA 6010A
Copper . 41 dc 01/15/97 EPA 6010A
Lead 230 de 01/15/97 EPA 6010A
Mercury 1.0 pb 01/15/97 EPA 7471A
Selenium <0.50 dj 01/16/97 EPA 7740

Zinc 150 dc 01/15/97 EPA 6010A



Mr. Matt Czerniak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Ml 49442-4845

CLIENT ID:  Proj. #1246
Muskegon Lakeshore

SAMPLE ID: ST9 B2(3")

e (F YU e

2241 Black Creek Road « Muskegon, MI 49444-2673 ¢ Phone 616-773-5998 » Fax G16-773-6537

£l

* Analytical Laboratories, Inc.

TRACE ID: Q879-05
AMENDED: 01/28/97

SAMPLE DATE: 12/19/96

SAMPLE RECEIVED: 01/06/97

SAMPLE TYPE: Soil
SAMPLER: tk

TOTAL METALS RESULTS (mg/kg)
Silver <0.50
Arsenic 6.4
Barium 48
Cadmium 1.2
Chromium 8.1
Copper 32
lLead 54
Mercury 0.10
Selenium 0.81

Zinc 82

ANALYST

pb
dc
dc
dc
dc
dc
dc
pb
dj
dc

ANALYZED

01/21/97
01/20/97
01/15/97
01/15/97
01/15/97
01/15/97
01/15/97
01/15/97
01/16/97
01/15/97

METHOD NUMBERS

EPA 7761
EPA 7060A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 7471A

EPA 7740
EPA 6010A



e

2 AT * Analytical Laboratories, Inc.
2241 Black Creek Road » Muskegon, MI 49444-2673 » Phone 616-773-5998 ¢ Fax 616-773-6537

Mr. Matt Czemiak TRACE ID: Q879-06
Superior Environmental Corporation AMENDED: 01/28/97
2201 Wolf Lake Road

Muskegon, Ml 49442-4845

CLIENT ID:  Proj. #1246 SAMPLE DATE: 12/20/96
Muskegon Lakeshore SAMPLE RECEIVED: 01/06/97
SAMPLE TYPE: Soil
SAMPLE ID: ST12B1(2.5) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYST ANALYZED METHOD NUMBERS
Silver : <0.50 pb 01/21/97 EPA 7761
Arsenic 57 de 01/20/97 EPA 7060A
Barium 40 dc 01/15/97 EPA 6010A
Cadmium 2.0 dc 01/15/97 EPA 6010A
Chromium 100 dc 01/15/97 EPA 6010A
Copper 110 dc 01/15/97 EPA 6010A
Lead 51 dc 01/15/97 EPA 6010A
Mercury <0.10 pb 01/15/97 EPA 7471A
Selenium <0.50 dj 01/16/97 EPA 7740

Zinc 160 dc 01/15/97 EPA 6010A



Mr. Matt Czerniak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Ml 49442-4845

CLIENT ID:  Proj. #1246
Muskegon Lakeshore

e

2241 Black Creek Road « Muskegon, MI 49444-2673 « Phone 616-773-5998 * Fax 616-773-6537

= Analytical Laboratories, Inc.

TRACE ID: Q878-07
AMENDED: 01/28/97

SAMPLE DATE: 12/31/96
SAMPLE RECEIVED: 01/06/97
SAMPLE TYPE: Soil

SAMPLE ID: ST12B6(1.5" SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYST ANALYZED METHOD NUMBERS

Silver <0.50 pb 01/21/97 EPA 7761

Arsenic 0.88 pb 01/20/97 EPA 7060A
Barium 22 dc 01/15/97 EPA 6010A
Cadmium 0.18 dc/pb 01/18/97 EPA 7131A
Chromium 3.6 dc 01/15/97 EPA 6010A
Copper 9.6 dc 01/15/97 EPA 6010A
Lead 43 dc 01/15/97 EPA 6010A
Mercury 0.21 pb 01/15/97 EPA 7471A
Selenium <0.50 dj 01/16/97 EPA 7740

zZinc 28 dc 01/15/97 EPA 6010A



i

i 5 Analytical Laboratories, Inc.
2241 Black Creek Road « Muskegon, MI 49444-2G73 * Phone 616-773-5998 * Fax 616-773-6537

Mr. Matt Czerniak TRACE ID: Q879-08
Superior Environmental Corporation AMENDED: 01/28/97
-2201 Wolf Lake Road

. Muskegon, Ml 49442-4845

CLIENT ID:  Proj. #1246 SAMPLE DATE: 12/31/96
Muskegon Lakeshore SAMPLE RECEIVED: 01/06/97
SAMPLE TYPE: Soil
SAMPLE ID: ST12B74) SAMPLER: 1k
TOTAL METALS RESULTS (mg/kg) ANALYST ANALYZED METHOD NUMBERS
Silver <0.50 pb 01/21/97 EPA 7761
Arsenic 5.6 dc 01/20/97 EPA 7060A
Barium 45 dc 01/15/97 EPA 6010A
Cadmium 22 dc 01/15/97 EPA 6010A
Chromium 31 dc 01/15/97 EPA 6010A
Copper 51 dc 01/15/97 EPA 6010A
Lead 150 dc 01/15/97 EPA 6010A
Mercury <0.10 pb 01/15/97 EPA 7471A
Selenium <0.50 dj 01/16/97 EPA 7740

Zinc 150 dc 01/15/97 EPA 6010A



Mr. Matt Czermiak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Ml 49442-4845

CLIENT ID:  Proj. #1246
Muskegon Lakeshore

SAMPLE ID: S8T13 B8(4')

TRy

2241 Black Creek Road « Muskegon, M] 49444-2673 « Phone G16-773-5998  Fax 616-773-6537

v Analytical Laboratories, Inc.

TRACE ID: Q879-09
AMENDED: 01/28/97

SAMPLE DATE: 01/03/97

SAMPLE RECEIVED: 01/06/97

SAMPLE TYPE: Soil
SAMPLER: tk

TOTAL METALS RESULTS (mg/kg)

Silver <0.50

Arsenic 1.4

Barium 32

Cadmium 0.88
Chromium 14

Copper 29

Lead 150

Mercury 0.10
Selenium <0.50

Zinc 120

ANALYST

pb
pb
dc
dc
dc
dc
dc
pb
dj
dc

ANALYZED

01/21/97
01/20/87
01/15/97
01/15/97
01/15/97
01/15/97
01/15/97
01/15/97
01/16/97
01/15/97

METHOD NUMBERS

EPA 7761
EPA 7060A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 7471A

EPA 7740
EPA 6010A



== Analytical Laboratories, Inc.

Mr. Matt Czemiak TRACE ID: Q879-10
Superior Environmental Corporation AMENDED: 01/28/97
2201 Wolf Lake Road

Muskegon, MI 49442-4845

CLIENT ID:  Proj. #1246 SAMPLE DATE: 01/03/97
Muskegon Lakeshore SAMPLE RECEIVED: 01/06/97
SAMPLE TYPE: Soil
SAMPLE ID: ST14 B2(6) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYST ANALYZED METHOD NUMBERS
Silver <0.50 pb . 01/21/97 EPA 7761
Arsenic 3.7 dc 01/20/97 EPA 7060A
Barium 120 dc 01/15/97 EPA 6010A
Cadmium 0.38 dc/pb 01/18/97 EPA 7131A
Chromium 16 dc 01/15/97 EPA 6010A
Copper 37 dc 01/15/97 EPA 6010A
Lead 200 dc 01/15/97 EPA 6010A
Mercury 0.78 pb 01/15/97 EPA 7471A
Selenium 0.62 dj 01/16/97 EPA 7740

Zinc 110 dc 01/15/97 EPA 6010A



Analytical Laboralories, Inc.

Mr. Matt Czerniak TRACE ID: Q879-11
Superior Environmental Corporation AMENDED: 01/28/97
2201 Wolf Lake Road
Muskegon, Ml 49442-4845
CLIENT ID:  Proj. #1246 SAMPLE DATE: 12/19/96
Muskegon Lakeshore SAMPLE RECEIVED: 01/06/97
SAMPLE TYPE: Sail
SAMPLE ID: ST10 B3(2) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYST ANALYZED METHOD NUMBERS
Silver <0.50 pb 01/21/97 EPA 7761
Arsenic 1.2 pb 01/20/97 EPA 7060A
Barium 16 ol 01/15/97 EPA 6010A
Cadmium 0.24 dc/pb 01/18/97 EPA 7131A
Chromium 4.9 dc 01/15/97 EPA 6010A
Copper 11 de 01/15/97 EPA 6010A
Lead 37 dc 01/15/97 EPA 6010A
Mercury <0.10 pb 01/15/97 EPA 7471A
Selenium <0.50 dj 01/16/97 EPA 7740
Zinc 30 dc 01/15/97 EPA 6010A
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= = Analytical Laboratories, Inc.
2241 Black Creek Road * Muskegon, MI 49444-2673 ¢ Phone 616-773-5998 « Fax 616-773-6537

" March 12, 1997

Mr. Matt Czemiak

Superior Environmental Corporation
2201 Wolf L_ake Road

Muskegon, Ml 49442-4845

RE: Trace ID R208
Dear Mr. Czerniak:

Enclosed are the analytical results associated with your Project #MK1246, Muskegon Lakeshore
Project.

This information was examined through Trace's validation process to ensure that all requirements
for quality and completeness were satisfied. Every practical effort was made to meet the detection
level specifications for this work. However, if there are exceptions, they will be noted at the bottom
of the appropriate report page.

Thank you for working with Trace. If you have questions regarding this data, please contact
Laura Yeck, our project manager.

Sincerely,

Greg emacher
VP & General Manager

GR/gim
Enclosures

TRACE IS VALIDATED BY THE U.S. ARMY CORPS OF ENGINEERS



2241 Black Creek Road » Muskegon, MI 494442673 « Phone 616-773-5998 * Fax 616-773-6537

Mr. Matt Czeriak

- Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Ml 498442-4845

CLIENT ID: Project #MK1246
Muskegon Lakeshore Project

SAMPLE ID: St 22 B1 (1/2-2)

za Analytical Laboratories, Inc.

TRACE ID: R208-06
REPORT DATE: 03/12/97
ANALYSIS DATE: . 03/11/97
EXTRACTION DATE:  03/11/97
ANALYST: avl
D.L. MULTIPLIER: 56.53

SAMPLE DATE: 03/04/97
SAMPLE RECEIVED:  03/05/97
SAMPLE TYPE: Soil

SAMPLER: tk

EPA 8270 Polynuclear Aromatic Hydrocarbons

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo[alanthracene
Chrysene
Benzo[bjfluoranthene
Benzo[k]fiuoranthene
Benzofa]pyrene
Indeno{1,2,3-cd]pyrene
- Dibenzo[a,h]anthracene
Benzo[g,h,ilperylene

RESULTS (mg/kg)

* < 0.46
* <046
* < 0.46
* < 0.46
* < 0.46
0.69
* < 0.46
0.86
0.87
* < 0.46
0.52
0.82
* < 0.46
0.48
* < 0.46
* < 0.46
* <046

* Reporting limits for this sample were elevated due to a post extraction dilution required based on

matrix interferences present in the sample.



S 2 % Analytical Laboratories, Inc.
2241 Black Creek Road » Muskegon, MI 49444-2673 » Phone G16-773-5998  Fax 616-773-6537

i = Oy T ot

Mr. Matt Czemiak TRACE ID: R208-08

Superior Environmental Corporation REPORT DATE: 03/12/97

2201 Wolf Lake Road ANALYSIS DATE: 03/12/97

Muskegon, Ml 49442-4845 EXTRACTION DATE: = 03/10/97
’ ANALYST: avl

D.L. MULTIPLIER: 6.77

CLIENT ID: Project #MK1246
Muskegon Lakeshore Project SAMPLE DATE: 03/04/97
' SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Soil

SAMPLE ID: St 27 B1 (1/2-2)) SAMPLER: tk
EPA 8270 Polynuclear Aromatic Hydrocarbons RESULTS (mg/kg)

Naphthalene 3.5
2-Methylnaphthalene 1.3
Acenaphthylene 0.68
Acenaphthene 2.7
Fluorene 24
Phenanthrene 17
Anthracene 4.0
Fluoranthene 16
Pyrene ' 14
Benzo[ajanthracene 5.6
Chrysene 4.8
Benzo]b]fluoranthene 71
Benzo[k]fluoranthene 2.4
Benzo[a]pyrene 5.3
Indeno[1,2,3-cd]pyrene . 2.5

~ Dibenzofa,hjanthracene i * < 0.56
Benzo[g,h,i]perylene 2.2

* Reporting limits for this sample were elevated due to a post extraction dilution required based on
matrix interferences present in the sample.



5 Analytical Laboratories, Inc.
2241 Black Creek Road » Muskegon, MI 49444-2673 ¢ Phone 616-773-5998 * Fax 616-773-6537

Mr. Matt Czemiak TRACE ID: R208-10
Superior Environmental Corporation REPORT DATE: 03/11/87
2201 Wolf Lake Road ANALYSIS DATE: 03/11/87
Muskegon, Ml 49442-4845 EXTRACTION DATE: 03/11/97
ANALYST:. avl

D.L. MULTIPLIER:  7.48

CLIENT ID: Project #MK1246
Muskegon Lakeshore Project SAMPLE DATE: 03/04/97
A SAMPLE RECEIVED:  03/05/97
SAMPLE TYPE: Soil

SAMPLE ID: st 32B1 (1/2) SAMPLER: 1tk
EPA 8270 Polynuclear Aromatic Hydrocarbons RESULTS (mg/kg)

Naphthalene ' * < 0.62

2-Methyinaphthalene 1.1
Acenaphthylene * < 0.62
Acenaphthene * < 0.62
Fluorene * < 0.62
Phenanthrene 0.76
Anthracene * < 0.62
Fluoranthene 0.81
Pyrene 0.81
Benzo[ajanthracene * < 0.62
Chrysene * < 0.62
Benzolb}fluoranthene 0.69
Benzolk]fiuoranthene * < 0.62
Benzo[a]pyrene * < 0.62
Indeno[1,2,3-cd]pyrene * < 0.62
" Dibenzo[a,h}anthracene ‘ * < 0.62
Benzo[g,h,ijperylene * < 0.62

* Reporting limits for this sample were elevated due to a post extraction dilution required based on
matrix interferences present in the sample.



e T ey eeses  Analytical Laboratories, Inc.
2241 Black Creek Road « Muskegon, MI 49444-2673 » Phone 616-773-5998 ¢ Fax 616-773-6537

Mr. Matt Czemiak TRACE ID: R208-01
Superior Environmental Corporation REPORT DATE: 03/12/97
2201 Wolf Lake Road ANALYST: dc/pb

Muskegon, Ml 49442

CLIENT ID: Project #MK1246 SAMPLE DATE: 01/08/97
Muskegon Lakeshore Project SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Soil
SAMPLE ID: St13B1 (1) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
Arsenic 21 03/10/97 EPA 7060A
Barium 270" 03/10/97 EPA 6010A
Cadmium 4.7 03/10/97 EPA 6010A
Chromium 35 03/10/97 EPA 6010A
Copper 230 03/10/97 EPA 6010A
Lead 310 03/10/97 EPA 6010A
Mercury 0.18 03/07/97 EPA 747T1A
Selenium <0.50 2 03/11/97 EPA 7740
Silver <0.50 03/11/97 EPA 7761
Zinc 410 03/10/97 EPA 6010A

! The matrix spike and matrix spike duplicate recoveries were out of control low. The relative
percent difference between the matrix spike and matrix spike duplicate was also out of control. All
positive results and reporting limits for this analyte in the non-spiked version of the sample must be
considered estimated.

2 The matrix spike and matrix spike duplicate recoveries were out of control low. All positive results
and reporting limits for this analyte in the non-spiked version of the sample must be considered
estimated.



= Analytical Laboratories, Inc.

Mr. Matt Czerniak TRACE ID: R208-02
Superior Environmental Corporation REPORT DATE: 03/12/97

2201 Wolf Lake Road ANALYST: dc/pb
Muskegon, Ml 49442 X

CLIENT ID: Project #MK1246 SAMPLE DATE: 01/08/97
Muskegon Lakeshore Project SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Soil
SAMPLE ID: St13 B4 (1) SAMPLER: k
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
Arsenic 7.8 03/10/97 4 EPA 7060A
Barium 120 03/10/97 EPA 6010A
Cadmium 29 03/10/97 EPA 6010A
Chromium 25 03/10/97 EPA 6010A
Copper 160 03/10/97 EPA 6010A
Lead - 130 03/10/97 EPA 6010A
Mercury 0.18 03/07/97 EPA 7471A
Selenium <0.50 03/11/97 EPA 7740
Silver <0.50 03/11/97 EPA 7761

Zinc 180 03/10/97 EPA 6010A
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= Analytical Laboratories, Inc.

Mr. Matt Czerniak TRACE ID: R208-03
Superior Environmental Corporation REPORT DATE: 03/12/97
2201 Wolf Lake Road ANALYST: dc/pb
Muskegon, Ml 49442
CLIENT ID: Project #MK1246 SAMPLE DATE: 01/09/97
Muskegon Lakeshore Project SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Soil
SAMPLE ID: St15B1 (29 SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
Arsenic 5.3 03/10/97 EPA 7060A
Barium 49 03/10/97 EPA 6010A
Cadmium 1.1 03/10/97 EPA 6010A
Chromium 8.6 03/10/97 EPA 6010A
Copper 51 . 03/10/97 EPA 6010A
Lead 66 03/10/97 EPA 6010A
Mercury 0.14 03/07/97 EPA 7471A
Selenium <0.50 03/11/97 EPA 7740
Silver <0.50 03/11/97 EPA 7761

Zinc 57 03/10/97 EPA 6010A
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2241 Black Creek Road « Muskegon, MI 49444-2673 » Phone G16-773-5998 * Fax 616-773-6537

e e oo Analytical Laboratories, Inc.

Mr. Matt Czerniak TRACE ID: R208-04
Superior Environmental Corporation REPORT DATE: 03/12/97
2201 Wolf Lake Road ANALYST: dc/pb
Muskegon, Ml 49442
CLIENT ID: Project #MK1246 SAMPLE DATE: 01/09/97
Muskegon Lakeshore Project SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Soil
SAMPLE ID: St 17 B1 (2) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
Arsenic 11 - 03/10/97 EPA 7060A
Barium 77 03/10/97 EPA 6010A
Cadmium 2.8 03/10/97 EPA 6010A
Chromium 42 03/10/97 EPA 6010A
Copper 56 03/10/97 EPA 6010A
Lead 230 03/10/97 EPA 6010A
Mercury 0.12 03/07/97 EPA 7471A
Selenium <0.50 03/11/97 EPA 7740
Silver <0.50 03/11/97 EPA 7761

Zinc 260 03/10/97 EPA 6010A
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2241 Black Creek Road * Muskegon, MI 49444-2673 « Phone 616-773-5998 * Fax 616-773-6537

= Analytical Laboratories, Inc.

Mr. Matt Czerniak TRACE ID: R208-05
Superior Environmental Corporation REPORT DATE: 03/12/97
2201 Wolf LL.ake Road ANALYST: dc/pb
Muskegon, M| 49442
CLIENT ID: Project #MK1246 SAMPLE DATE: 01/15/97
Muskegon Lakeshore Project SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Saill
SAMPLE ID: St19B1 (2) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
Arsenic 7.3 03/10/97 EPA 7060A
Barium 99 03/10/97 EPA 6010A
Cadmium 1.8 03/10/97 EPA 6010A
Chromium 13 03/10/97 EPA 6010A
Copper 20 03/10/97 EPA 6010A
Lead 31 03/10/97 EPA 6010A
Mercury <0.10 03/07/97 EPA 7471A
Selenium <0.50 03/11/97 EPA 7740
Silver <0.50 03/11/97 EPA 7761

Zinc 150 . 03/10/97 EPA 6010A



Mr. Matt Czemiak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Ml 49442

CLIENT ID: Project #MK1246
Muskegon Lakeshore Project

b

2241 Black Creek Road » Muskegon, MI 49444-2673 « Phone 616-773-5998 » Fax 616-773-6537

%

- Analytical Laboratories, Inc.

TRACE ID: R208-06
REPORT DATE: 03/12/97
ANALYST: dc/pb

SAMPLE DATE: 03/04/97
SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Soil

SAMPLE ID: St 22 B1 (1/2-2) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS

Arsenic 5.5 03/10/97 EPA 7060A
Barium 40 03/10/97 EPA 6010A
Cadmium 1.1 03/10/97 EPA 6010A
Chromium 7.8 03/10/97 EPA 6010A
Copper 25 03/10/87 EPA 6010A
Lead 88 03/10/97 EPA 6010A
Mercury <0.10 03/07/97 EPA 7471A
Selenium <0.50 03/11/97 EPA 7740

Silver <0.50 03/11/97 EPA 7761

Zinc 78 03/10/97 EPA 6010A



* Analytical Laboratories, Inc.

Mr. Matt Czemiak TRACE ID: R208-07
Superior Environmental Corporation REPORT DATE: 03/12/97
2201 Wolf Lake Road ANALYST: dc/pb
Muskegon, Ml 49442
CLIENT ID: Project #MK1246 SAMPLE DATE: 03/04/97
Muskegon Lakeshore Project SAMPLE RECEIVED: 03/05/97
‘ SAMPLE TYPE: Soil
SAMPLE ID: St 25 B1 (1/2-2)) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
‘Arsenic 7.8 03/10/97 EPA 7060A
Barium 71 03/10/97 EPA 6010A
Cadmium 1.8 03/10/97 EPA 6010A
Chromium 11 03/10/97 EPA 6010A
Copper 65 - 03/10/97 EPA 6010A
Lead 190 03/10/97 EPA 6010A
Mercury 0.36 03/07/97 EPA 7471A
Selenium <0.50 03/11/97 EPA 7740
Silver <0.50 03/11/97 EPA 7761

Zinc 150 03/10/87 EPA 6010A



Mr. Matt Czemiak

Superior Environmental Corporation
2201 Wolf Lake Road

Muskegon, Ml 49442

CLIENT ID: Project #MK1246
Muskegon Lakeshore Project

SAMPLE ID: St 27 B1 (1/2-2))

RIS PN Sl

e s b Analytical Laboratories, Inc.
2241 Black Creek Road » Muskegon, Ml 49444-2673 » Phone 616-773-5998 » Fax 616-773-65.

TRACE ID: R208-08
REPORT DATE: 03/12/97
ANALYST: dc/pb

SAMPLE DATE: 03/04/97
SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Saoll

SAMPLER: tk

TOTAL METALS : RESULTS (mg/kg)
Arsenic 5.3
Barium 45
Cadmium 1.5

© Chromium 9.1
Copper 120
l.ead 450
Mercury 0.86
Selenium <0.50
Silver <0.50

Zinc 120 .

ANALYZED

03/10/97
03/10/97
03/10/97
03/10/97
03/10/97
03/10/97
03/07/97
03/11/97
03/11/97
03/10/97

METHOD NUMBERS

EPA 7060A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 6010A
EPA 7471A
EPA 7740

EPA 7761

EPA 6010A
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2241 Black Creek Road » Muskegon, MI 49444-2G73 « Phone 616-773-5998 » Fax 616-773-6537

= Analytical Laboratories, Inc.

Mr. Matt Czerniak TRACE ID: R208-09
Superior Environmental Corporation REPORT DATE: 03/12/97
2201 Wolf Lake Road ANALYST: dc/pb
Muskegon, Ml 49442
CLIENT ID: Project #MK1246 SAMPLE DATE: 03/04/97
Muskegon Lakeshore Project SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Soil
SAMPLE ID: St 29 B1 (0-1) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
Arsenic 21 03/10/97 EPA 7060A
Barium 120 03/10/97 EPA 6010A
Cadmium 5.6 03/10/97 EPA 6010A
Chromium 25 03/10/97 EPA 6010A
Copper : 430 03/10/97 EPA 6010A
Lead 1300 03/10/97 EPA 6010A
Mercury 1.4 03/07/97 EPA 7471A
Selenium <0.50 03/11/97 EPA 7740
Silver <0.50 03/11/97 EPA 7761

Zinc 590 . 03/10/97 EPA 6010A
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2241 Black Creek Road « Muskegon, MI 49444-2673 * Phone 616-773-5998  Fax 616-773-6537

=rn: Analytical Laboratories, Inc.

Mr. Matt Czemiak TRACE ID: R208-10
Superior Environmental Corporation REPORT DATE: 03/12/97
2201 Wolf Lake Road ANALYST: dc/pb
Muskegon, Ml 49442
CLIENT ID: Project #MK1246 SAMPLE DATE: 03/04/97
Muskegon Lakeshore Project SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Saoil
SAMPLE ID: St 32 B1 (1/2") SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
Arsenic 40 03/10/97 EPA 7060A
Barium 140 03/10/97 EPA 6010A
Cadmium 2.9 03/10/97 EPA 6010A
Chromium 35 03/10/97 EPA 6010A
Copper 240 03/10/97 EPA 6010A
Lead 310 03/10/97 EPA 6010A
Mercury 0.24 03/07/97 EPA 7471A
Selenium <0.50 03/11/97 EPA 7740
Silver <0.50 03/11/97 EPA 7761

Zinc 390  03/10/97 EPA 6010A
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2241 Black Creek Road » Muskegon, MI 49444-2673 » Phone 616-773-5998 » Fax 616-773-6537

= Analytical Laboratories, Inc.

Mr. Matt Czemiak TRACE ID: R208-11
Superior Environmental Corporation REPORT DATE: 03/12/97
2201 Wolf Lake Road ANALYST: dc/pb
Muskegon, Ml 49442
CLIENT ID: Project #MK1246 SAMPLE DATE: 03/04/97
Muskegon Lakeshore Project SAMPLE RECEIVED: 03/05/97
SAMPLE TYPE: Soil
SAMPLE ID: St 37 B2 (2) SAMPLER: tk
TOTAL METALS RESULTS (mg/kg) ANALYZED METHOD NUMBERS
Arsenic 18 03/10/97 EPA 7060A
Barium 26 03/10/97 EPA 6010A
Cadmium 6.8 03/10/97 EPA 6010A
Chromium 67 03/10/97 EPA 6010A
Copper 210 03/10/97 EPA 6010A
Lead 15 03/10/97 EPA 6010A
Mercury <0.10 03/07/97 EPA 7471A
Selenium <0.50 03/11/97 EPA 7740
Silver <0.50 03/11/97 EPA 7761

Zinc 23 03/10/97 EPA 6010A
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