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1. INTRODUCTION
1.1 Background

A nonhazardous foundry waste landfill is located on the Central
Foundry-Danville ( CFD-Danville) plant property on an upland adjacent to
the Vermilion River. During March 1984, an application to operate this
landfill was filed with the Illinois Environmental Protection Agency
(IEPA). On January 10, 1985, CFD-Danville, the IEPA and RMT met to
discuss permitting of the CFD landfill. At that time, the IEPA
requested further documentation of the site's geology, ground water
occurrence, and flow patterms. On March 18, 1985, the IEPA awarded the
operating permit (IEPA Permit No. 1985-7-0P). Special condition #& of
that permit required that additional geologic data be gathered and that,
based on that data,'a ground water monitoring network for the landfill
be developed and installed. A program to collect the geologic data and
construct the monitoring network was submitted to the IEPA in July 1985
and subsequently approved. A subsurface investigation was conducted at
the landfill and the ground water monitoring network was installed in
two phases,

Phase 1 of the .monitoring program was conducted during March
1986, During Phase I, nine soil borirgs were drilled in the landfill
area. The borings were logged; soll samples were collected; and grain-
size, Atterberg limit, and cation exchange capacity {CEC) tests were
performed on samples that represented distinct geologic units. The
testing results were submitted to the IEPA in a brief letter report on
April 23, 1986. Upon IEPA review, a supplemental permit to comstruct
the landfill ground water monitoring program (1985-163-SP) was granted
on May 28, 1986.

106.28 239:RPT:danv0813 1



During June 1986, RMT supervised the installation and development
of 11 monitoring wells specified in the supplemental permit. In
addition, as required by that permit, geologic cross sections, a well
location diagram, and well construction diagrams were submitted to the

IEPA on July 8, 1986.

1.2 Purpose

The purpose of this report is twofold:

. Document the methodology and describe the details used to
install the monitoring network at the CFD-Danville plant
during the investigation conducted Junme 16-20, 1986. The
monitoring well network was proposed by RMT in the July 1985
and April 1986 submittals and was approved by the IEPA.

. Fulfill the IEPA request for more information on site geology,
ground water occurrence, and flow patterns. This information

will provide a more thorough understanding of the influence of
the site geology on ground water flow and water quality.

1.3 Scope

This report presents the results of Phase II of the subsurface
investigation. This phase of the investigation consisted of the
following elements:

. Installation of 11 monitoring wells around the landfill area.

. In-field hydraulic conductivity testing at 11 wells.

. Measurement of ground water elevatloms from 12 monitoring
wells and preparatlon of a water table map.

. Caleculation of horizontal and vertical hydraulic gradients and
ground water flow velocities.

. Construction of geologic cross sections.
Based on these data, the geologic and hydrogeologic settings have

been characterized.

106.28 239:RPT:danv0813 2
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2. FINDINGS AND CONCLUSIOKS

2.1 Geology

1. The CFD-Danville nonhazardous foundry waste landfill is located on
a till-covered upland above the Vermilion River, The upland is
dissected so that there are unnamed tributaries of the Vermilion
River on the eastern and western edges of the landfill.

2. Data from previously iInstalled borings show that the geologic
materials covering the uplands consist of 10 to 20 feet of dense
silty clay till. This till overlies shale bedrock. These native
geologic materials are covered with foundry waste that is up to 50
feet thick at boring B-8.

3. Bedrock at the site is a silty gray shale that |is probably
fractured. It is encountered at all borings at depths from 11 feet
at G-41 to 25 feet at G-30.

4, The bDanville coal seam occurs within the shale and has been
extensively mined beneath the southeast and northwest portions of
the landfill. The mining activity left mine shafts and debris
piles on the site.

5. Alluvium and reworked alluvium/foundry sand encountered at borings

G-32 and G-42, respectively, indicate that these materials are
present in the Vermilion River Valley and in the tributaries on the
east and west side of the site.

2.2 Hydrogeology

1,

4,

A water table map constructed from water elevations at the site
indicates that ground water flows north toward the upland in the
center of the site, From the upland, the water flows in a radial
pattern toward the Vermilion River on the mnorth and to the
tributaries on the east and west sides of the site.

Downward gradients between 0.4 foot/foot and 0.6 foot/foot at well
nests G-41 and G~14 respectively are present on the slopes, while
flat gradients were noted on the uplands at well nest G-30.

Hydraulic conductivities determ ned by single-well respounse tests at
the site varied between 2 x 107° cm/sec for shale to 8 x 1077 cm/sec
for foundry sand/alluvium. Lab permeabilities using a falling_head
permeameter varied from 3 x 10~8 cm/sec for till to 2 x 107/ for
alluvium.

The two to three orders of magnitude difference between field
permeabilities and lab permeabilities suggests that the til1l1 {is
fractured.

106,28 239:RPT:danv0813 3
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Locally, ground water movement appears to be influenced by the
topography of the native materials beneath the fil11l. The water
appears to flow along the contact between the till that has a lower
permeability (geometric mean 2 x 1077 cm/sec) and the overlying
foundry sand which has a higher permeability (single test 8 x
1074 cm/sec).

The water table is shallow within the unconsolidated materials in
undisturbed areas such as G-14 and G-30, while it is deeper in
areas disturbed by mining such as on the west side of the landfill
at G-34 and on the east side of the landfill at G-129. This
phenomenon seems to suggest that burled mine shafts and mining
debris may allow more rapid ground water flow in these areas.

Flow velocities varied from 0.4 ft/day in foundry sand to 8 x 1073
foot/day in shale for the same transect of 2,480 feet across the
site from well mnest G-30 to well G-328. Based upon these
velocities, it would take about 20 years for the water to flow
through these two points in foundry sand and about 900 years to
flow between the same two points in shale. TFlow in the till from
well nest G-30 to well G-32S is estimated to take 300 years.

Conclusions

Ground water flows north toward the upland in the center of the
site, From the wupland, the ground water flows toward and
discharges to the Vermilion River to the north and to the unnamed
tributaries to the east and west of the landfill.

Water tends to flow along the till/foundry sand interface, so the
flow is strongly influenced by predisposal topography.

Ground water also appears to flow toward and in burled mining
debris and buried mine shafts.

The existing monitoring well network is sufficient to monitor the
overall ground water flow patterns at the site. The monitoring
wells are located in the shallow soil layers downgradient of the
landfill., Flow which may occur in old mine shafts 1s monitored at
surface seeps around the perimeter of the site.

106.28 239:RPT:danv(813 4
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3. METHODS

3.1 Introduction

Methods were used to install a ground water monltoring system that
would adequately monitor the site for contaminant migration. The two—
phased approach of first installing borings and then installing wells

was used. The objectives of this methodology are the following:

. To define the geologic environment of the site,
. To determine the vertical and horizontal components of flow,
. To identify possible contaminant migration pathways.

To construct wells in such a way as not to influence water
guality.

. To estimate velocities of possible contaminant migratiom.

3.2 Soil Borings

The number and locations of the nime soill borings were selected
through mnegotiations with the Illimois Environmental Protection Agency
(IEPA). The locations of the borings are shown on Figure 1, These
borings were installed to a depth of 40 feet or auger refusal, whichever
was shallowest. The borings were logged by a geologist, noting soil
color, texture, structure, moisture, consistency, and any other
distinguishing characteristics of the soil. The boring logs are

presented in Appendix A.

The borings were installed using six-inch outside diameter hollow-
stem augers. Continuous soll samples were collected using a two-foot
long split-spoon sampler through the center of the augers., Saemples were
not collected when the spoon could no longer penetrate the materials.
However, drilling was continued until either the auger could not be

advanced or a depth of 40 feet was reached.
106.28 239:RPT:danv0813 5
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Water levels -were recorded immediately after the boring was

.completed and at periodic intervals until the water level had

stabilized, All borings were backfilled with a bentonite slurry that
was pumped: into the borehole ‘from the bottom up, to reduce the potential

for movement of ground water f{rom one hydrostratigraphic unit to

-another, Soil :samples were:'¢ollg6ted and stored in glass Jars for

transport . to “RMT, ﬂagwgyT, samples representative of the lithologies
encountered were -selected for U.S.Cfs.-qlaSsification by analyzing theilr
particle size distribution and Atterberg 1limits, The U.S.C.S.
classification system 1s presented in Agpendix B. All analyses were
performed in accordance with ASTM specifications.

In addition to soil grain size analyses, selected #ﬂﬁ?iﬁs!y&rg also
analyzed for cation exchange capacity (CEC). The 1aboraﬁ§¥?f@§ﬁ¥qﬁ‘§or
the CEC.determinations is presented in Appendix C. The CEC ﬁ%@gﬁpgmggts
provide an estimate of the capacity of soils to sorb cdtions and are
generally dependent on the mineralogy, particularly the‘c;%yﬁmiﬁﬁrélogy,
of the soils. The organic matter content of the soil can,hléo;influence

the CEC resilts.

3.3 Honitcring Wells

Twelve monitorimg wells were constructed for 'ﬁbﬁiﬁofiag _the -
Landfill (see Figure 1), Table 1 summarizes how cdﬁ%tﬁuctipn of %§9
monitoring program fit into the IEPA-approved plans. Construction
details “for “each :well are given in Appendix C. A1l of the wells were
constructed -using tweiihch (ipsida diameter), threaded, flush joint,

casing, Ome well (G-19D) was constructed in July.1§81 and is

106,28 23%:RPT:dariv0813 7
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SUMMARY OF MONITORING SYSTEM CONSTRUCTION

Elements of
Monitoring Well Program

Well Conetruction Materials

Well Locations

Number of Wells

Depth of Wells

106.28 239:RPT:danv0813T1

Adherence to
IEPA~Approved Method

Wells constructed of Teflon in
the saturated zone as approved
by the IEPA. One existing PVC
well (G-19D) was incorporated
into the plans submitted to the
IEPA on April 23, 1986, and
approved May 28, 1986.

All wells installed in IEPA-
approved locations specified in
the April 23, 1986, submittal
except G~345 which was . given
verbal approval on June 16,
1986, by Steve Davis of. the

IEPA,

Only 11 of the 12 IEPA-approved
wells could be constructed.
G34D could not be constructed
because of access problems.

"S" wells were screened in the
water table and. “D" wells
screened helow ‘the water table
as proposed in the April 23,
1986, plan and approved in IEPA
supplemental permit of May 28,
1986.
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constructed entirely of PVC. The remaining eleven wells were
constructed in June 1986. The well screens and the portions of casing
beneath the water table ‘in these wells are Teflon; the riser plpe above
the water table 1is PVC. All of the well screens used were 0.010-inch
slot size to reduce the potential for fine-grained sediment to enter the
well. Teflon was chosen because of its inert nature and because it
would not affect water quality.

The wells that were installed in fine-grained environments were
developed in two Stages (see Table 2). Under the two-stage well
development Pprocess, the sand pack, bentonite seal, and the grouting
were constructed between the first and second stages of development. In
the first stage of development, the open borehole was flushed with clean
water from the plant's supply to remove fine-grained material that may
have  become dislodged during drilling. In additiom, flushing the
open borehole with water dislodges fines that may become “plastered”
onto the walls of the borehole by the augers during driliing. The well
was developed DY lowering the well screen and casing into the borehole
and then pumping clean water through the screen and up the borehole
annulus,

Following the first stage of development, the sand pack was
completed with bagged silica sand, and the bentonite seals and cemernt
grouts were installed. A gsteel protective ¢asing with & locking cap was
also installed om each monitoring well. The construction details for

each monitoring well were recorded on a well construction diagram (see

Appendix D).

106.28 239 :RPT:danv0813 9
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After the wells were constructed, the second stage of development
was implemented., The wells were either bailed or pumped to dislodge any
fines that may have accumulated during the well construction. The
details. of the second stage. of development are given om the well
construction diagrams (see Appendix D).

Wells G-308, G-325, G345, G—éls, and G-425, which were Installed in
coarser~grained £i1l or alluvial sediments {gee Table 2), were developed
by alternately surging with a bailer (i.e., rapidly raising and lowering
the bailer) and pumping with a guzzler pump. The details of development
for these.wells are also included in Appendix D.

The ground water flow patterns at the Danville plant were
established using ground water elevation data. The depth to water was
measured to the nearest 0,01 foot in each well until the water level
stabilized. Horizontal flow directions were determined by plotting the
ground water elevations recorded at the water table wells amd contouring
the values to form a water table map. Vertical flow directions were
calculated using the elevations recorded at the nested water table wells
and plezometers.

The hydraulic coudﬁctivities of the formations were estiﬁated using
data from single—well response tests. The single-=well response test
consists of withdrawing a glven amoutit of water and ¥ecording the rate
of recovery. The hydraulic conductivity at the water table obsetvation
wells was calculated using the Bouwer and Rice (1976) method.  The
hydraulic conductivity at the plezometers was calculated uging formulas

presented by Hvorslev (1951, p. 44).

106.28 239:RPT:danv0813 11



[r———

et L

et

it

Sovsiaiemss

In addition to field testing, vertical hydraulic conductivities of
selected materials were tested in the laboratory using a falling head

permeameter, Shelby tube samples were collected from the borings at

monitoring well locations G-14S, G-328, and G-19S. Undisturbed soil

samples were cut from the Shelby tube and placed in the permeameter, and

the permeability of the sample was determined.

The hydraulic conductivity valués from the field and laboratory

methods and the ground water elevatlons were used to estimate vertical

and horizontal flow rates.

106,28 239:RPT:danv0813 12
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4, SUBSURFACE INVESTIGATION

4.1 Site location and Setting

The CFD-Danville plant is located in Vermilion County,
approximately one mile west of Danville, Illinois. The plant 1is
situated immediately south of the Vermilion River and west of the Tiltom

municipal wastewater treatment plant,

The CFD~Danville plant property is located on a till—-draped upland
above the Vermilion River. The upland is dissected so that there are
intermittent tributaries to the Vermilion River on the east and west
sides of the plant property. The topography of the area is
characterized as rolling to gently rolling in the upland areas with the
The landfill

drainageways providing very steep relief in certaln areas.

area itself is nearly flat with a graded slope. On the north and west

sides of the landfill are irregular, steep slopes.

Locally, surface drainage 1s somewhat irregular following incised

drainageways to the easterly flowing Vermiliom River,

Figure 1 shows the site layout including buildings, roadways, the

location of the foundry waste landfill, and well locatioms.

4.2 Site Geology

Site geology was evaluated by reviewing the existing published data
for the region, data. collected during the Phase I Dboring program
conducted in March 1986, and data from previous subsurface investiga~
tions at the Damville plant property. The Phase I field lnvestigation
included drilling boreholes at nine locations, collecting split-spoon

soil samples from the borings, visually classifying the samples in the

106.28 239:RPT:danv0813 13
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field, and testing selected soil samples in the laboratory. The loca~-
tions of the borings are shown in Figure 1, The geologic logs for each
boring are presented in Appendix A.

The boring locations and the locations of three geologlc cross
sections are shown in Figure 1. The three geologic cross sections are
presented in Figure 2. The logs for each boring are presented in

Appendix A,

4.2.1 TUnconsolidated Deposits

The geologic cross sections (see Figure 2) show that the bedrock at
the Danville plant is overlain by a combination of foundry waste and
glacial deposits. . The depth to the fonndfy waste varies considerably
over the site, and, at 1its deepest point (B-8), the foundry waste 1is
approximately 50 feet thick. The unconsolidated glacial deposits
consist of 10 to 20 feet of demse silty clay till, Visual observations
and labqratory grain size testing (see Table 3) show that these glacial
tills consist of gray to light brown, dense, uniform, calcareous, silﬁj
clay. Generally, the till consists of between 35 to 40 percent silt and
an approximately equaik amount of sand (see Table 3). Results of
Atterberg testing show that it is classified as a CL or ML under thé
Unified Soil Classification System. Although the till was gemerally
very uniform, a single lens of sand was encountered in the till at
location G-=33 (see Figure 2).

In addition to the glacial deposits, om the north edge of the
landfill aréa (see Figure 2) there are alluvial depoéité in the

Vermilion River valley. Three borings (G-328, G-428, and G-42D) were

106.28 239:RPT:danv0813 14
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located in this area. The boring logs from these three locatioms show
that the unconsolidated materials are predominantly alluvium. At
location =328, the alluvium 45 a 1light brown silty sand (see
Appendix A}, However, at G=428, the materials cons.st predominantly of
foundry sand, The data imn Table 3 show that samples from the alluvium
are primarily s siliy samnd teo & elayey silty sand.

Representative soll samples from each geologic unit and the foundry
gand were tesbed for their Cation Exchange Capacity (CEC). The CEC
testing results are presented in Table 4. In gemeral, these results
show that the till ampd the weathered shale materials have higher CEC
values than either the foundry sand or the alluvium. These results
reflect the higher percentages of silf and clay=-sized particles found in
these geologic units (see Table 3), Ope exception to this general trend
is the high CEC value (22 me/100g dry weight) for the alluviup/foundry
sand sample. The soil pH of thls sample was not substantially different
from the values recorded for either the till or wegtliereéd shale
materials. Therefore, one possidle explanation of the difference in CEC
valvee ie ‘that the alluvium/foundry sand sample cofitéined a higher

amount of orgsnic matter.

£,2.2 Bedrock

Bedrodk. was emcountered at depths ranging Zrom 11 to 25 feet below
tand svrface during the site borings (see Appendix A). The bBedrock is &
gray shale of Penneylvanilan age that has thin, wavy pedd fﬁég Al outcrop
of the shals fiear the morthesst cormer of the landffll showed that the

bedrock e exteansively fractured with fractiures orisnted parsllel to the

106,.26 239:RkpTdanv08ild 17
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TABLE 4

SUMMARY OF CATION EXCHANGE CAPACITY (CEC) DATA

Material Boring-#
Till G-14
G-14
G-19
G-19
G-30
G-30
G~33
Weathered G-31
Shale G-BA
G-41
Alluvium G=-32
Alluvium/ G=42

Foundry Sand

Foundry Sand G-34
G-41

106.28 239:RPT:danv0813T4

CEC
Depth (feet) me/100g dry wt. Soil pH
4 - 5 12 6.7
10 - 10.5! 21 6.6
5.5 = 6.5 15 6.2
16 -~ 17' 20 6.6
13 - 14! 20 5.5
22 = 23! 21 6.0
14,5 - 15,5 15 6.0
8~ 9 14 5.8
6 - 7' 17 6.6
2,5 = 4,5 13 6.6
5= 5' 10 5.3
7 - 7.5' 22 6.6
18 - 19' 11 6.3
9 - 10' 9 6.6
18



g

I

JT—

Aipominarsimt

g

exposure face, as well as perpendicular to the exposure. The orienta-
tion of these fractures suggests that they are caused by stresses
related to slope erdsion. Generally, the upper two feet of the bedrock
has weathered to silty clay. Howevér, the weathered shale was up to 10
feet thick at locations on the northwest slope, particularly at boring
G-31.

Within the shale is the Danville coal seam. Regional informatiom
and boring logs from previous Iinvestigatioms indicate that this coal
seam dips slightly to the south and east (see Figure 2). A predisposal
topographic map drawn I1n 1923 indicates that the area beneath the
landfill has been extensively mined. The map indicates the presence of
collapsed areas or. "sinkholes" as well as mine shafts. It indicates
that the areas in the northwest and along the eastern edge of the
landfill have been extensively mined. These mining practices have
resulted in disruption of the materials overlying the coal and the

formation of potential conduits for ground water flow (see Figure 2).

4,3 Site Bydrogeology

The site hydrogéology was investigated during Phase II Dby
installing a total of 12 monitoring wells, measuring ground water levels
ia =211 wells, and performing field permeability tests in 11 of the
wells. A summary of well construction details is presented in
Table 2. The locations of the monitoring wells are shown in Figure 1,
the construction details of the monitoring wells are presented 1n
Appendix D, and the relationship of the monitoring wells to site geology

{gs {ilustrated in the geologic cross sections (see Figure 2).
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4,3.1 Ground Yater Elevations and Flow Directions

Water levels were measured at all twelve monitoring wells on
July 10, 1986. Evaluation of these data showed that the water levels in
all the wells in the till and shale, except G~19D, which was an existing
well, had not stabilized. Therefore, a second round of water level
measurements was collected from the eleven newly installed wells on July
31, 1986. The water levels were used to calculate ground water
elevations at each well (see Table 5).

A water table map was comstructed using the ground water elevatiomns
recorded in the water table observation wells on July 31, 1986 (see
Figure 3). 1In general, the water table map shows that the water table
occurs at a relatively shallow depth, The depth to ground water below
surface ranged from 3 feet at well G-30S to 19 feet at well G-14S. The
water table map also shows that ground water flows in a mnortherly
direction and eventually discharges into the Vermilion River. The
contrast inm hydraulic conductivity between the more permeable foundry
waste, which is composed primarily of sandy materials {see Table 3), and
the much less permeable glacial tills results in ground water flowing
horizontally along the contact between the foundry waste and the glacial
till. Thus, predisposal topography influences the water table
configuration. The map also shows that a ground water mound caused by a
sand disposal pond influences the configuration of the water table
locally.

Another localized influence on ground water movement at the site

may be the presence of buriled mine shafts and mining debris that may act
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TABLE 5

WATER ELEVATIONS
JULY 1986

(All Elevations in Feet)

Well # Top of PVC Water Level Bottom of Well
G-143 631.03 609.91 603.99
G-14D 630.61 605,15 592,66
G-198 630.79 623,71 614,08
G~-19D* 630.68 627.98 604,09
G-308 641.18 635.67 626.07
G~30D 641.19 635.3 616.69
G~-328 534,40 526.74 516.84
G-348 600. 29 590. 4 585.29
G~418 575. 40 567.36 565, 40
G-41D 576.06 564,40 559.10
G-428 542,12 536.73 532,20
G-42D 542,32 536.35 523.92

#This elevation taken July 10, 1986. All other elevations taken
July 31, 1986.
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as zones of more rapid ground water flow. Discharge to these areas
could result in dry borings in some areas with shallow ground water
occurrence in adjacent areas. This relatiomship 1s 1llustrated in cross
section A-A' {sae Pigure 2) where the water table is 6 feet below the
surface at well G~127, while adjacent well G-129 is dry. The
predi;posai,;opographic map indicates ;hat-the area in the vicinity of
G~129 had been mipegi. The water in this ‘area may discharge into a
mined-out area near well G—12?..

Some of the gr_qgnd water that flows into these mined-out areas may
discharge as seep on the edge of ;he landf{ll. Sixteen seeps were
tdentified during e site inspection 4n the fall of 198l Many of these
areas are being monlitored.

In addition to the sbove-mentioned influepces, secondary porosity,
probably im the form of fractures withim the shale, seems to affect
ground water flow at the site. The water table was found to be within
the shale at only 1 monitoring well +{G-148). The ability to auger
through this material and install a well 20 feet into the .shale at this
location suggests that the shale was =soft and probably fractured. This
theory 1s further suppo'rted by the fact that G-14S =nd G-14D are located
at 1the edge of a slope. As mentioned previously, fractured shale
appears to be related to stresses caused by slope erosion.

4 comparison between ground water elevations for water table
observation wells and those for piezometers at mnested locations (see
Table 5) shows that .on the uplands there is a very smgll, downward
component of flow with = strong downward component on the slopes. For

exampie, at weélls G-30S and G-30D on the upland, there was a slight
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0.02 ft/ft downward compoment of flow; while at wells G-145 and G-14D,
there is a 0.4 ft/ft downward gradient and a 0.6 ft/ft downward gradient
at wells G-41S5 and G-41D. The strong downward component of flow
apparently dissipates in the Vermilion River Valley as wells G-425 and
G-42D show nearly identical ground water elevations (see Table 5 and
Figure 3). These concepts are illustrated in Figure 2.

Upward gradients were observed at Wells G-195 and G-19D. However,
since the elevation at G~19S was recorded three weeks after the level at
G-19D, the upward gradient at this location is not thought to be repre-
sentative., Well G-19D was inadvertently omitted from the round of water
levels taken on July 31, 1986.

In summary, ground water flow appears to be strongly influenced by
the topography of the low permeability materials beneath the £i11 as
well as by mine shafts and the mine debris beneath the fi1ll.

The vertical gradients measured across the site show the following:
1. Ground water on the uplands flows horizontally.

2. There is a strong downward component of flow on the steep
sideslopes.

3. Ground water flow in the Vermilion River Valley is again
horizontal., Thus, ground water flows along the upland and down the
steep sideslopes, and discharges to the Vermilion River.

4,3.2 Hydraulic Conductivities and Flow Velocities
In order to determine the approximate velocity of ground water

movement, average linear velocities were determined for the major

geologic units for a 2,480-foot-long tramsect across the site from well

nest G-30 to well G-328 {see Figure 3)., The first step in calculating
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e ——

HYDRAULIC CONDUCTIVITIES OF MATERIALS AT CFD DANVILLE

o

Field Permeabilitiesl

 § Material Well # Conductivity (cm/sec)
J T111 G-19S 1.1 x 107
o | G-19D 6.8 x 1077
| G~30D 1.5 x 1076
o G~418 4.1 x 10“3
. G-41D 4.5 x 10
]
Geometric Mean 1.8 x 1077
1 Alluvium G-328 3.1 x 1074
§ G~428 8.2 x 10‘2
G-42D 6.1 x 10~
% Geometric Mean 5.4 x 1074
n% Shale ' G-148 7.6 x 10‘2
s G-14D 1.2 x 107
: .);’
Geometrin Mean 3.0 x 10-6
B!
35 Foundry Sand/Alluvium G-428 8.2 x 1074
- Fill G-308 2.3 x 107
_5
. Lab Permeabilitie52
o Ti11 G-14S (8-10") 4.0 % 10’3
G-19 (8-10") 3.1 x 107
N -
N Geometric Mean 3.5 x 10 8
. Alluvium G-325 (8-10") 1.9 x 1077
5
S Notes:

i 1. Results assumed to be representative of horizontal hydraulic
conductivity.

. 2. Results assumed to be representative of vertlecal hydraulic
ﬂi conductivity.
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the flow velocities was to determine the hydraulic conductivity of the
different geologic units.

Hydraulic conductivities for the different materials determined
from single-well response tests varied from 1.2 x 106 cm/sec for shale
te 8.2 X 10~4 cm/sec for foundry sand/alluvium (see Table 6},
Conductivities determined at different wells in the same unit varled by
a factor of ten. The calculations of hydraulic conductivities are
presented in Appendix D. The geometric mean hydraulic conductivity is 3
x 1078 cm/sec for the shale, 2 x 107 cm/sec for the till, and 5 x 1074
cm/sec for the alluvium. These results are presented in Table 4, and
calculations are presented in Appendix E. Results for a single test in
a single material are also presented in Table 6.

Laboratory hydraulic conductivities were determined on undisturbed
samples of till and alluvium and were conducted so that the results
would reflect vertical permeabilities., Hydraulic conductivities deter-
mined with a falling head permeameter were found to be two to three
orders of magnitude lower than results determined in the field for the
same materials (see Table 6). This suggests that the till materilals are
fractured. These fractures give the glacial till a secondary per-
meability which is not reflected in the laboratory testing. The lower
laboratory permeabilities for the alluvial materials suggest that this
material is stratifield (i.e., layered). Since the laboratory procedure
tests vertical permeability of the sample, small frequent layers of
fine-grained material within the sandy alluvium would result in a lower
permeability than an in-field hydraulic conductivity test. The in-field

hydraulic conductivity test primarily measures horizontal
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permeabilities, and, thus, these results would principally reflect the
permeability of the sandy layers.

Hydraulic conductivity data were used to determine flow velocities
for a transect across the landfill from well nest G-30 to well G-32S
(see Figure 3), The flow velocities varled from 3.6 x 1071 fr/day in
foundry sand to 7.5 X 10-3 ft/day in shale and 2.3 x 1072 ft/day in
till, Calculations are presented im Appendix E.

Based on these flow veloecities, 1t would take between 20 years and
900 years for water to flow the 2,480 feet from G30 to G32, As
mentioned in the previous section, ground water at the site appears to
flow along the foundry sand/till contact, It would take approximately
20 years for water ta flow from G-30S to G-32S in the foundry sand. In
contrast, it would take about 300 years for water to flow the same
distance if the ground water flowed omly through the till. This implies
that water flowing along the till/foundry sand contact would take
between 20 2nd 300 years to flow from well nest G-30 to well G~328.
However, because water flowing along this contact may discharge into
conduits formed by mine shafts or mining debris, it may actually take
less than 20 years for water to flow through the landfill area.

In summary, field hydraulic conductivitles of the materials at the

4 cm/sec, Conduc-

site vary between 1.2 x 1078 cm/sec and 8.2 x 107
tivities determined from lab permeameter data are up to two orders of
magnitude lower for the same material indicating that field conductiv-
ities could be influenced by secondary porosity inm the till materials
and the layering of the alluvial sediments. Furthermore, flow
velocities and estimated time of flow across the landfill were highly

variable for a representative flow path,
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Generally, the twelve wells to be used in the ground water
monitoring program should give an indication of whether ground water has
been impacted by the landfill. The wells were constructed of materials
that should not influence water quality and should, therefore, give an
accurate indication of ground water quality at those monitoring wells.
The wells were placed in the good locatlons, taking into account access
problems, and were screened across appropriate units to gilve a good
indication of vertical wmovement of ground water between units. The
wells provide a good Indication of general ground water flow direction

including horizontal and vertical gradients.
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£ BORING LOGS




LOG OF TEST BORING JOBR NOG: 105,26

—

R
[P

RESIDUALS MANAGEMENT TECRHNOLOGY, INC. { :
PROJECT: CFD-Danville BORING NO.: G- 14
LOCATION: Danville, Illingis
DRILLED BY: p.S.I. SURFACFE. ELEV,:
LOGGED BY: uwrc
DATE: 3/25/89 SHERET NO.: ] of 3
SAMPLE VISUAL CLASSIFIGATION
Recovery | Molsture
No. Tivre ST Depth and Remarks
- Dark black siity ciay (CL) moist, Little
i edium to fine sand (ropsoil).
! 55 2 E}' Light brown, silty clay (CL) moist, becoming
2 2 mottled with gray and brown at about 2' and
- = calcareous at about 5' (till)
& T
2 8s 5 T
5
6 [C 4
e
3 |ss >
7=
8 [T ¢
10 -
—
4 88 12—
16 — Reddish brown silty clay (CL) moist, compact,
20 [ ¢ plastic, very calcareous, becoming demnse at
T T 9 feet (vill).
15 =
5 |88 19 =
2
38 = 10_]
23 ==
31
6 |38 32 =
34.:7,2
24 | —
7 SS 26 - ottled light brown silty clay (CL), demse,
28 — dry, iron mottles on horizontal bedding
86 =7y, | planes, noncalcareous (weathered shale).
TR v i i m— — — oa— ———— Mooy — — o]
100 T
— Gray silty clay grading into light gray
— silty shale, dry, 3 - 5 mm thick, wavy
— bedding, parting along bedding planes - spoon
~ 16 _| refused at 14.5 feet.

START:

GENERAL NOTES

1¢:30

"COMPLETE: 17:15
RIG: CME™S5

WATFR LFEVEL ORSERVATINNS
WHILE DRILLING: prv

CREW CHIEF:

DRILLING METHOD:
Heliow Stem Auger

UPON COMPLETION: Drv upon completion

TIME AFTER DRILLING:! 20 hours 70 hours
DEPTH OF WATER: 77 ieet _]C.5 feer
DEPTH OF CAVE-IN:




PROJECT: CFD-Danville

RESIDUALS MANAGEMENT TECHNOLOGY, INC,

LOG OF TEST BORING JOB NO.: 10676

BORING No,: G- 14

LOCATLON: Danville, Illineis

PRILLFED BY: P.5.1.

SURFACE ELFV.:

LOGGED BY: HEC

SHEET NO.: 2 of 3

DATE:  3/25/86

.-~

SAMPLFE

Recovery | Moisture

No. |Type N{ Depth

VISUAL CLASSIFICATION

and Remarks

o
I

9 SS 100

Illlillli I]i]l[ill

8
O
|

[
[ % ]

]
£
|

3]
h
|

[ %)
oo
{

1L
O
l

10 S8 >100

(%)
[N
|

L
-
]

I[I_Illllllll I'Ill'ill Ili[llill I’illll[! ill'llill I|I|I|i|l I|i|ltl“

Sample at 18.5feet spoon refusal. Gray
silty shale.

Sample at 30 feet spoon refusal. Gray silty
shale.




LOG OF TEST BORING JOB NO.: 106,26

RESIDUALS MANAGEMENT TECHNOLOGY, INC.

PROJECT: CFD-Danville

BORING NO.: G- 14

LOCATION: Danville,

Illinois

DRILLED BY: P.S.I.

SURFACE ELEV,:

LOGGED BY: HEC

DATE: 3/ 25/86

SHEET NO.: 3 of 3

SAMPLF

Recovery | Moisture

VISUAL CLASSIFICATION

and Remarks

No. {Type N} Depth
Gray shale as above to 40.5 feet.
36—
38_) .
Boring dry on completion.
S5 Sample at 40 feet.
490
11 S8 [>100

E|i|l|lll I|I|I|i|l I]tll‘l|l lil[lIiIILl]I]l]iP UL I|||Il.l|!.1|l|i|||i IUUUL

I|I

Endéd of boring 40 feet.
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RESIDUALS MANAGEMENT TECHNOLOGY, INC.

LOG OF TEST BORING JOR NO.: 106.26

PROJECT: CFD-Danville

BORING NO,: G- 19

LOCATION: Danville, Tllinois
DRILLED BY: p.S.I. SURFACF. ELEV,:
LOGGED BY: npec
DATE: 3/24/86 SHEFT NO.: | of 2
SAMPLE VISUAL CLASSIFIGATINN
Recovery | Moisture
R k
o Tiyne T Fenth and Remarks
4 = Road asphalt and black, medium to coarse
1 5g’ 5 — ‘\\grained foundry sand.
8 = Light gray silty clay (CL), moist, green and
8 :T'2 brown (iron) mottles, firm, noncalcareous
=  T(eill)
i :
2 | 88 O
5
5 = 4
6 I—
3 =
3 |88 ) 4 =
=
2 =
3 =
4 S8 5 = S
6 aﬂ_Eight gray silty clay (CL) grading into
2 light brown, silty clay (cL), wet, firm,
3 [ calcareous, becoming mottled with gray
3 S5 — mottles at abour }1' (till).
3 |-
3 = 10]
4 =
6 Ss 6 [
& [—
8 — 12|
7 .
7 S8 7 =
8 —
0 Fis
7 -
6 b— i — —— — — ————
8 S3 6 — Light brown silty ciay (CL) grading into
6 . light brown silty clay (CL) little to some
- 16 _{ fine sand, trate, coarse gravel, wet, firm.

ENERAL NOTES

START: 9:00

COMPLETE: }]:45

WATFR LEVEL ORSERVATIONS
WHILE DRILLING: 23.6°'

RIG: CME 55

CREW CHILFEF:

DRILLING METHOI):
Hollow Stem Auger

UPON COMPLETION: 13°

TIME, AFTER DRILVING: 0.6 hours

DEPTH OF WATER: [

DEPTH OF CAVE-IN:




R

RESIDUALS MANAGEMENT TECHNOLOGY, INC.

LOG OF TEST BORING JOB NOO: 10/ 26

PROJECT: CFD-Danville BORING NO.: G- 19
LOCATLON: Danville, Illinois
NRILLED BY: P.S.1. SURFACE ELFV.:
LOGRED BY: HEC
DATE: 3/24/B6 _ SHEET No.: 2 of 2
SAMPLE VISUAL CLASSIFICATION
Recovery | Molsture
No. Tyne N1 Bepth and Remarks
i el
9 |ss fE
>
I T
3
i0 5SS 6 [T
I
2 T
20—
— Silty gray clay (CL), dry, firm, slightly
i ss 6 [T plastic, noncalcareous, at 23 feet platy
20 [T structure, 3 - 5 mm thick plates.
22 L7 99
18 [
28
12 58 40 \—
60 = 24 Gray silty shale thinly bedded (3 - 5 mm
T — thick) wavy bedding breaking along bedding
35 planes. Very hard. End of boring 25.5 feet.
13 S5 55 —
100 =
26—
28
—_ 30_]
- 34




LOG OF TEST BORING JOB NO.: 106.26

RESIDUALS MANAGEMENT TECHNOLOGY, INC.

PROJECT: CFD-Danville

BORING NO.: G- 30

LOCATION: Dapville, Illinpis

DRILLED BY: P.S5.1.

SURFACE ELEV.:

LOGGED BY: HEC

DATE: 3/25/86

SHEFRT NC.: | of 2

SAMPLE

VISUAL CLASRSIFICATION

Recovery | Molsture
No. |Type N| bepth and Remarks
No 5% taken becjause — Limestone gravel fill
can't pendtrate| gravgl. {—_
~_ Black medium to coarse grained foundry sand,
— moist.
—_ 2
i B Mottled light gray silty clay (CL) wet, very
1 55 — lastic, few faint orange mottles, calcareous
‘3* — £i11).
2 = & \Black medium to coarse grained foundry sand
2 E} Gray silty clay (CH) wet, almost fluid,
) sS 4 — plastic, noncalcareous (fill).
6 — * This appears to be a perched water table
8 [ 6 in the £ill.
s |
3 ss I il
5 = . .
I Gravel with some sand (SM), well graded,
7 = g | rounded pebbles. pieces of wood (£il1).
6 = Light brown, silty clay {CL) gray and orange
4 5g 8 & mottling increasing at about 9 feet, moist,
10 = plastic, noncalcareous (till) becoming
22 ::-10 'calcareous at about 10 feet, medium dense,
1] = i 'bacoming Aense at aboutr l4 feet.
5 | ss 12 =
12 —
12—
12
5
8
6 | S8 8 —
19 F 7y
15
25 [T
7 58 35 o
20 e

GENERAL NOTES

WATFR LFEVEL 0OBSERVATIONS

START: 1:30 WHILE DRILLING: HNear surface
COMPLETE: 4:00

RIG: CME 55 UPON COMPLETION: 13,5

CRFEW CHIFEF: TIMFE AFTER DRILLING: ] hour 24 hours

DRILLING METHOI:
Hollow Stem Auger

DEPTH OF WATER: P -

DEPTH OF CAVE-IN: -
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LOGC OF TEST BORLNG J0B NO.: {06 26
RESINUALS MANAGEMENT TECHNOLOGY, INC,

PROJECT: CFD-Danville

BORING NO.: - 130

LOCATION: Danville,

Iilipois

DRILLED BY: P.S.1.

SURFACFE ELFEV,.:

LOGGED BY: HEC

DATE: 3/25/86

SHEERT NO.: 2 of 2

[

SAMPLFE

Recovery | Molsture

VISUAL CLASSIFICATION

and Remarks

I

No. |Type N | Depth
vA] e -
: 22 Light brown silty clay till grading to
8 S8 8= mottled brown silty clay (CL) moist
" calcareous firm (till).
W=
15 Light gray sandy clay (CL) dense and dry
]7::_ calcareous, some pebbles of dolomite (trill).
5 |ss =0
5007
—20 —_ ——— ——— — —
35— Light gray sandy clay grading into red Dbrown
45— sandy clay (SC) dense and dry, calcareous
10| S8 76— (£ill)
100 22|
53
78—
1] 5s 35—
A
— 24,
e v .
16 Light gray silty clay (CL), dense, slightly
i2 58 25 moist, noncalcareous, breaking along 3 = 5 !
31 mm thick bedding planes.
55
26—
58
13 S8 123 e — — —— —— —

L ¥
<o

[RA—

(9%
fat
|

W
i
i

I[l l[l‘i|l|l I|l|l|i|l II!II]ill Illlllill |]lti|T

Light gray silty clay grading into gray
silty shale, breaking into plates 3 - 5 mm
thick along bedding planes. End of boring
]at 28 feet.
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LOG OF TEST BORING JOR NG.: 106.26
RESIDUALS MANAGEMENT TECHNOLOGY, INC.
PROJECT: CFD-Danville BORING NO.: G- 31
LOCATION: Danvilie, Illinois
DRILLED BY: P.S.I. SURFACE ELEV.:
LOGGED BY: HELC
DATE: 3/24/86 SHERT NO.: | of 2
SAMPLE VISUAL CLASSIFICATION
Recovery | Molsture
R
No TTyre ST ench and Remarks
Augey| throngh slag — Dark brown to black medium to coarse grained
and gravel — foundry sand (SM) little slag etc.
- * Put over site in constructiom of road.
= 4
| 55 g . Light brown uniform silty ciay (CL) moist
A - calcareous, firm (till).
6 [—
— 4
6 E% Light brown silty clay (CH), slightly moist,
2 SS £ I noncalcareous.
s =
12 = ¢
8 [
10 —
3 88 0 =
22 5 g
13
4 85 17 I—
18 =
20 = 10_l1 As above, becoming very dry with iron mottlesg
12 =
5 88 17 —
20 ==
23+ 12 _
22 —
6 88 23—
23 |—
25y .
19 Becoming thinly bedded (3 - 5 mm), dense
30 and dry with many iron mottles.
! S8 31 =
33 .
— 16 _|
GENERAL NOTES WATFR LFVEL OBSFRVATIONS
START: 2:30 WHILE DRILLING: Drv
COMPLETE: , ..c
RiG: CME 55 UPON COMPLETION: Dry
CREW CHILRF: TIMF, AFTER DRILLING: Dry
DRILLING METHM): ) DEPTH OF WATER:
Hellow Stem Auger DEPTR OF CAVE-IN:




LOCATION: Danville,

RESIDUALS MANAGEMENT TECHROLOGY, INC.
PROJECT:

LOG OF TEST BORING JOB NO.: 10626

CFD-Danville

BORING NO,: G~ 31

Illinois

DRILLED BY: P.S.1.

LOGGLD BY:
DATE:

SURFACE ELEV.:

HEC

3/24/86

SHEET Npo,: 2 of 2

e ettt

SAMPLE VISUAL CLASSIFICATION
Recovery | Molsture
%o, |Type N] Depth and Remarks
26—
8 5§ 33
40— As above, becoming grayer with few iron
' M.E__ mottles.
18 —
152
9 |ss 35—
Sor—
B2
20 —
35
o |ss cE e = =
- ‘Gray silty clay grading into gray silty
91" 55 | shale, dry, with iron mottles along bedding
o4 ~| planes, thinly bedded 3 — 5 mm.
. ss ]26:—"— End of boring at 23 feet.
24
— 26—
. 2B
. 30
— 32|
~ 34




LOG QF TEST BORING
RESIDUALS MANAGEMENT TECHROLOGY, INC.
PROJECT: CFD-Danville

JOR NO.: 106.26

BORING NO.: G- 32

LOCATION: Dapville, Illinpis

DRILLED BY: p,S.I.

SURFACE ELEV.:

LOGGED BY: yEC

LAV

R

R

DATE: 3/24/86 SHEFET NO.: | of 2
SAMPLE VISUAL GLASSIFIGATINN
Recovery | Molsture
R
o Tivre XT Depth and Remartks
) = Dark brown silty clay (CL) trace coarse
3 . sand, moist, plastic, organic rich.
55 *
l 3=
L,
Weight OfE}‘ Light brown, fine silty sand (SM), wet,
2 85 spooni. — almost fluid, becoming more firm at about
— |2 feet, noncalcareous (alluvium).
= 4
0
3 | ss I =
0=
1 = 6 |
Weight ofi
4 8s spoorj.  f—
— 8'___
P
3 S5 2
2=
= 10
0=
1=
2=
' E e
0 f—
6 | ss B
2
Y4 _
2 i
I As above, but becoming gray with few iron
7 ss 2 = mottles.
L ol ~Black sandy gravel composed of angular
— 16 | fragments of shzle and cozl (GM).
GENERAL NOTES WATFR LFEVEL OBSFERVATIONS
START: ~_ 17.30 WHILE DRILLING: 5 feor
COMPLETE: ahnn: 1:30
RIG: CME 55 UPON COMPLETLION: 4.5 feet

CREW CHIFF:

DRILLING METHOD:
Hollow Stem Auger

TIMF, AFTER DRILLING: 96 hours

DEPTH OF WATER: T fepr

DEPTH OF CAVE-IN:
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L.OG OF TEST BORING
RESIDUALS MANAGEMENT TECHNOLOGY, INC.
PROJECT: CFD-Danville
LOCATION: Danville, Illinois
DRILLED BY: P.S.1I.
LOGGED BY: HEC
DATE: __3/24/86

JOB NO.: 106,26

BORING NO,: G- 32

SURFACE ELEV.:

SHEET NO.: 2 of 2

SAMPLE: VISUAL CLASSIF N
Recovery | Molsture SUAL CLASSIFICATIO
No. |Type N[ Depth and Remarks
4 Light gray silty shale, iron stalms on
8 g /IOOEE: horizontal bedding planes, dry, hard.
E}' End of boring at 17 feet.
18 —
—
— 20 —
27'22-_
o 24
— 26—
2B
[~ 304
32
N
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LOG OF TEST BORING JOR NO.: 106.26
RESIDUALS MANAGEMENT TECHNOLOGY, INC.

PROJECT: CFD-Danvill

€

BORING No.: G- 33

LOCATION: Danville, I11inois

DRILLFED BY: PpP.S.1.

SURFACF ELEV.:

LOGGED BY: HEC

DATE: 3./25/86

SHERT NO.: 1 of 2

SAMELE VISUAL CLASSIFICATION
Recovery | Moisture
WorTType ST Denth and Remarks
6 - Light brown uniform sandy clay fill (CL}
6 — moist, plastic
1 ss =3
- Black medium to coarse grained foundry sand
6 b=
— 2 | (sM) slightly moist.
3 =
2 | ss 3=
3
A 4 _
4 -
3 88 3 —
3
2 6_|
2 [
2 -
& 85 = L JLight brown sandy clay (8C) moist, slightly
: . plastic, calcareous.
-B,._
6 —
7
5 | ss =
8 10
6 —
6 | ss 7B
[l =
8..__..
— 12 —_— e e et i — s — — —]
10 E}- Light brown sandy clay grades into light
7 §5 14 brown silty sand (SM), well graded, friable,
13— very dry, calcareous, some pebbles.
L=
12 .
0 =
8 SS 9 = Becoming moist at 15".
3 =
~_16 _|
GENERAL NOTES WATFER LFVEL OBSFRVATIONS
START: R:45 WHILE DRILLENG: Drv
COMPLETE: 10:00
RIG: CME 55 UPON COMPLETION: Drv
CRFW CHIRF: TIMR AFTER DRILLING: prv
DRILLING METHOD: DEPTH OF WATER:
Hollow Stem Auger DEPTH OF CAVE~IN:
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LOG OF TEST BORING JOB NO.: 104,26
RESIDUALS MANAGEMENT TECHNOLOGY, INGC,
PROJECT: CFD-Danville BORING NO,: G- 2%
LOCATION: Danville, Illinois
DRILLED BY: P.S.1. SURFACE ELEV,:
LOGGED BY: HEC
PATE:  3/25/86 SHEET NO.: 2 of 2
SAMPLF
Recovery | Molsture VISUAL CLASSIFICATION
No  TTyne N Depch and Remarks
B
' 10—
o |ss =
—
2=
18 —
SZ Very moist at approximately [9 feet.
7=
10 {88 15 Light brown silty clay (CH), moist, dense,
22__20 noncalcareous, common red iron mottles.
26—
22:__ Light brown silty clay grading into light
Il | 88 30;..* gray silty clay (CH), slightly moist, bedded
34:. 22 with mottled plates 3 ~ 5 mm thick.
33 — ,
ol Iron mottles diszppear at 23 feet.
12 | ss 36 [C
64
73 :_—-24 Dense and dry at 24 feet.
62 (—
73 = e o ——— s e e
112 = Light gray silty clay grading into gray
. 26— Silty shale, dry, thinly bedded, dense.
28]
—  UEnd of boring at 29 feet.
— . 30.
— 32|
— 34_]

ENE




LOG OF TREST BORING JOR NO.: 106.26
RESIDUALS MANAGEMENT TECHNOLOGY, INC.

PROJECT: CFD-Danville

BORING NO.: G- 34

LOCATION! Danville, Illinois

DRILLED BY: P.S.I.

SURFACE ELEV,:

LOGGED BY: wurg

DATE: 3/27/86

SHERT NO.: I of 2

SAMPLFE

VISUAL CLASSIFICATINN

i

e

[—r

PR

e——

[N

Recovery | Molsture
No. [Type v and Remarks
3 - Light brown silty clay (CL) moist, calcareous
. 4 many carbonate pebbles (fill).
| S5 =
—
b=,
5 =
2 | ss 5 Bl : :
L = ack medium to coarse grained foundry sand
P e (SM), calcareous, moist, friable. Loose in
5= A e upper part becoming more compact at 5 feet.
7 Generally, well graded with few thin lenses
3 | 88 10 - of poorly graded medium sand.
12—
_6—
2 =
4 ss 3 E}- Wet above contact with underlying unit.
K
3:‘“8
E
5 1 Light brown silty clay (CH) very moist,
88 2 plastic, noncalcareous
3110,
41
b
6| S5 41— .
P i ~Light reddish brown clay with some pebbles
- 12 _| moist, noncalcarecus matrix grading to
5 - brown silty sané with some pebbles (CL).
71 88 = ~/Light brown silty clay (CH) with common
7= light gray mottles, moist, noncalcareous
8 14 _| :
5[
8| 8§58 6E§: Becoming drier and grayer at 15 feet.
T
8 16 ]

i e

fE—

GENERAL NOTES

WATFR LEVEL ORSFRVATIOHNS

START: 10: 15 WHILE DRILLING: Dry

COMPLFTE: 11:15

RIG: CME 55 UPON COMPLETION: Dry upon completion
CRFW CHIEF:

DRILLING METHOD:
Hollow Stem Auger

TIME AFTER DRILLING? 74 —
DREPTH OF WATFR: 24 _hours. pes
DEPTH OF CAVE-IN:




LOG OF TEST BORING JOB NOLT__ 106 26
RESIDUALS MANAGEMENT TECHNOLOGY, INC.

PROJECT: CFD-Danville

BORING N0.: G- 34

e

——

LOCATION: Danville, Iilinois
DRILLED BY:; P.S.I. SURFACE ELFV.:
LOGGED BY: HEC
DATE: 3/27/86 SHEET NO.: 2 of 2
SAMPLFE
Recovery | Molsture VISUAL CLASSIFICATION
No. [Type RT Depth and Remarks
2 —_ As above, light gray silty clay.
S S8 9 ::
e
18 —
g
10 58 1=
18 =
23 [
20 —
13 &/
11 |ss =
15[
=2 |
12 — Grading into light gray silty clay, thinly
12 |ss 18 e bedded (3 - 5 mm), dry, medium dense, grading
15— to gray silty shale, thinly bedded, (3 = 5
165‘2& mm) thick plates, dry, hard, noncalcareous.
7. e o . —— e —— —— —— — . — — ——
100
13 |88 — End of boring at 25 feet.
- 26—
=
. 28]
— . 30
— 32_
= 34
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PROJECT: CFD-Danvill

e

LOG OF TEST BORING JOR NO.: 106.26
RESIDUALS MANAGEMENT TECHNOLOGY, INC.

BORING NO.: G- 4

LOCATION: panville, Illinois

DRILLED BY: Pp.5.I.

SURFACE ELEV,:

LOGGED BY: wnurc

DATE: 3/27/86

SHERT NO,: | of |

SAMPLFE

Recovery | Moisture

VISUAL CLASSIFICATINN

and Remarks

No. [Type N[ Depth
, 2 E} Black medium to coarse grained foundry sand
i Ss 3 — (SM), friable, wet, little to trace amounts
3 — of slag. * Some of this was brought in
3 [ ) during access road construction.
No |$S, hft rogk. —
— 4|
3=
o =
2 | ss 3 Light gray silety clay (CH) firm, few faint
4 = 6 light brown mottles, wet, plastic,
— ~1 noncalcareous.
5_
3| ss 10—
N
7 = 8
4 [ Light gray silty clay grading into light
5 = gray silty clay, thinly bedded (3 - 5 mm)
4 S5 3 E} moist, plastic, many mottles, noncalcareous.
g L
Gray shale, poorly beddeé, 3 - 5 mm plates,
5 ss 8 . noncalcareous, dense.
—— Black coal, Gry, brittie.
Zg :712 Gray shale, poorly, bedded 3 - 5 mm plates,
12 & 1 noncalcareous.
— 08 OL DOTINE at T7.5 feet,
6 | ss =
2714‘_
— 16

GENERAL NOTES
START: 8:40

COMPLETE: 9:45%

WATFR LEVEL OBSFRVATINNS
WHILE DRILLING: 1.,

RIG: CME 55

CREW CHIEF:

DRILLING METHOD:
Hellow Stem Auger

UPON COMPLETLON: Not availshle
TIME AFTFR DRILLING: 2.5 hours 724 houre
DEPTH OF WATER: S faoe o Aoroe:

DEPTH OF CAVE-IN:
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L.OG OF TEST BORING JOR NO.: 106.26
RFESIDUALS MANAGEMENT TECHNOLOGY, INC.
PROJECT: CFD-Danville BORING NO.: G- 42
LOCATION: papville, Illinois
DRILLED BY: Pp.S.1. SURFACF ELFV.:
LOGGED BY: HEC
DATE: 3/21/86 SHEFT NO.: 1 of 1
SAMPLE. VISUAL GLASSIFICATION
Recovery | Moisture
No. TType N1 Denth and Remarks
4 = Light gray silty clay (CL) moist, plastic,
\ SS. 4 = calcareous, uniform (£fill).
L
— Black to dark brown medium to coarse grained
CH o | foundry sand (SM) well graded, friable, few
T | organics, mottles.
7
2 85 g = Wet at 3 feet.
4 j—
4_
?Z Little organic material at about 5 feet,
3 8§ : i including wood and roots.
1 F g
7 — Silty black gravel (GM) composed of broken
4 8s 10 b= up angular fragments of coal and shale -
10 = hit rock. '
1= 8
3:’ Black coal, fractured, brittle, ifriable.
3 §S —
-
210
. ‘
— Gray silty clay (CH), plastic, orange irom
6 S8 2= mottling, noncalcareous.
3=
212
P -
7 SS 3
5
10 B~
— 4 _|
112 = Black, fractured, friable shale.
8 34 [— L [Gray compact shale, breaking along
S8 > 100 . horizonrzl bedding plane.
__—] ~"End of boring at i-.o feet.
. 6-
GENFRAL NOTES WATFR LFVEL ORSFRVATIONS
START: 2:00 WHILFE DRILLING: 2.5 feet
COMPLETE:  13.ap
RIG: CME 53 UPON COMPLETION: 2.5 feer
CREW CHIFEF: TIMF AFTER DRILLING:
DRILLING METHOD: DEPTH OF WATER:
Hollow Stem Auger DEPTH OF CAVE-IN:
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APPENDIX B

SOIL CLASSIFICATIOR SYSTEM



RMT, Inc.
Unified Soii Classification System
F— 245 (2~-81) ;

PR i A . -. -

{More 1han hatl of matenal Is larger than No. 200 sewve size.}

Cionn Gravels {Litile or no hnes) Do o
a
GwW Wellgraved graveis. gravel-sang mix- GW ;= greater i 4; Co= istwron 1 awad 3
1ures, hllle of no fines Duw CaXlian
GP rj:gfslyllﬁ::c:;cnop::::;& gravel.sand i GP Nol meeting all gradation tequirements for GW
Gravels with Fines [Appreciable amoun ol lines}
d GM Allerborg hmits bolow A" Abuve ~A" hne wih Pl
. -5l m
anN u Sity praveis, graved-sand-sil mixlures line or P.1. less than 4 beiween 4 and 7 are
. . borgeritng cases requiing
. Anerberg hmils above “A” use ol dual symbols
GC  Ciayey gravels, gravel sand-Clay mixtures GC oo with P.1. greater than 7
Cilenn Spnds (Lillie or no lines) N ,
1 Do D
SW welk-graded sands, gravelly sands, Jitlle or SwW C,= proater than 6, C = botween t and 3
no lines D DuXDyo
AND

j N Y sSp Zf’ggyhgg’sdeu sands. gravelly sands, litlie SP Nol meetng ali gragation requirements tor SW

Lt b1 COarse
ir D15 4 A Sands with Fines (Appreciable amoun! of hines)

g d ) o Attesberg hmits below “A” Limits plottang n hatched
S SN y SiMy sands. sand-silt mixiures SM ine of P less than 4 zome with P.{ belween 4
. ,{ and T are borgeriing cases

- .. tequiring use of gual sym:

Atlerberg hmits above A s )
SC Ciayey sangs, sand-clay mixiures SC line with P.1. orealer than 7 pots

Detarming perceniages of sang ang gravel {rom gram-se curve
Depending on percenlage of lings {lrachion smaliet than No. 200
sieve s1ze), Coarse:-grained soils are classthies as loftows

{More than nalt of maleriat is smalier than No. 200 sieve)) Less than b percenl ..., ... . .. BW,.GP.SW. 5P
l More ThAR 32 DEEEENAL . ..o eeaarn - GM. GC. 5M. 5C
SI012DBICEAl . v i Botoerhine cases

inorgamic sills and very fine sangs. rock
ML tout, silty or clavey tine sands Of Clayey
seb1s wilh shight plasticity

Inotganic clays of iow to medium plasiici-

CL . oravelly clays, sandy clays, silty ciays.
lean clays 60 : T T 7 7 - —
H ; 1 i . 1 : " : 7
r N i ]
d ' i T 173
50 . : i . | ’
oL Orgamc stits and orgame sifly clays ol low 1 T ; ” i
plashiciy ‘ . : T T e -
oy . : : TH T 13
- x O — e
) MH Inorgamc silis, micaceous of Dialoma- = — - . _; — Junmsd - . ——’,
ceous hine sandy of silty SoIS, eiasic si1s - [ 1 e e e Y At ——
T a0 . . ; __..i [ VAU R E——
£ =y P& Rt P E——
g B 1 L oM and MHE-— 1= 1
e el R el Syl Ta =
CH  Inorganic ciays of high plasticity. 1l clays 20 : =
i Rl ——————— [ —
o

OH Qrganic clays of medhum o high plashicily.

ST -
organic silts -ML and O_L__

R
i . !

o i AR YUV R N B
0 10 20 a0 4 50 Gle) 70 1] 30 100

Ligusc Limyg

For classilication of Line-graned soils and hne {taction of coarse-
grained 50ils.

Alterberg Lumuts plothing in halched ares are borderiing classiiica
tigns reguining use ol duat symbels.

Eguation of A-sne: Pz 0.73 (LL - 20)

PT  Peat ang otner highly arganic soils
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APPENDIX C

CATION EXCHANGE CAPACITY (CEC) LAB METHOD
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b o

P

ESTIMATED CATION EXCHANGE CAPACLTY

An estimation of the catiom exchange capacity (CEC) is calculated for soil

samples using the following eguations:

ca{lbs/acre) + Mg(lbs/acre) =+ K{1lbs/acre)

Sandy soils estimated CEC = (0.75)
400 243 780

Silty or organic soils estimated CEC

(organic Matter less than 60 tons/acre) = Ca + Mg + K

400 243 780

silty or organic solls estimated CES (Organic Matter greater than 60 tons/acre) =

(2.00~0.05 Organic Matter + 0.000556 0.1.%) = Ca + Mg + _K

Estimated CEC gives a relative rating of the soil's ability to hold catiom

nutrients in an exchangeablé form. CEC is also used to determine the loading

rate of a given soil in terms of heavy metals from sludge.

106.28 239:RPT:danv0813A
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AVAILABLE POTASSIUML®

This 1is determined on the remainder of the soll extract (after the
phosphorus aliquot has been removed) with & Coleman Model 217 flame
photometer. One drop of 1% Sterox solution 18 may be added to each tube of soil
extract. The purpose of the Sterox is to keep the flame photometer atomizer free
of minute particles that would otherwise obstruct it and give erroneous readings.

The flame photometer is set at zero with distilled water. Next, the
instrument is set at 250 1bs K with a solution containing 12.5 ppm K in water.
Then, a solution containing 25 ppm K should give a reading of 500 lbs K per acre
(£ 10 1bs). If the flame photometer canmot be standardized within these limits,
it is necessary to alter the temperature of the filame by adjusting the amount of
gas and oxygen supplied to the burmer. (See Operator's Manual).

Standard K solutioms: Standard K solutioms for calibration purposes will be

supplied to Wisconsin soil testing laboratories, upon reguest, by the State Soil
and Plant Apalysis Laboratory, Madison, or the State S0ils and Forage Laboratory,

Marshfield. The standard P solutioms also comtain K and can be used for

calibration purposes.

16Unpublished data, Soils Department, University of Wisconsin, Madison.

17Most laboratories currently use the Coleman Model 21 Flame Photometer
with special adaptation for sample introduction. Coleman Instruments,

Inc., Maywood, Illinois.

18 yvailable from Monsanto Chemical Company. A similar product,
Acationox, is available from Scientific Products, Chicago.

106.28 239:RPT:danv0813A
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AVAILABLE PHOSPHORUSLZ

Special materials and reagents

Measuring spoon calibrated to hold 1.5 g of light-colored silt loam soil.6

Stock P-A solution (1.25 N HCLl, 1.5 N NH,F): Add 54 ml of 48%7 HF to 700 ml

of water (makes 2 N HF). Neutralize to pH 7.0 with NH,OH. Add 108 ml of

concentrated HC1 (11.6 N) and dilute to 1 liter,

Dilute P-A solution (0.025 N HCl, 0.03 N NH,F): Dilute 20 ml of stock P-A

solution to 1 liter.

P-B solution (0.87 N HCL, 0.38% ammonium molybdate, 0.5% H3B03): Dissolve

3,8 g ammonium molybdate, (NH4)6M07024. 4H,0, in 300 ml water at about 60°C.

Cool. Dissolve 5.0 g boric acid, H3B03, in 500 ml water and add 75 ml of
concentrated HC1 (11.6 N). Then, add the molybdate solution and dilute to 1

liter,

P-C solution: Dissolve 8 g of dry P-C powder in 50 ml of warm distilled

water. Let stand overnight, if possible. A fresh reagent should be made every

three weeks. (Upon long standing, some material may crystallize out, but this is

still satisfactory.)}

lzLaverty, J.C. 1961. The Illinois Method for Determining Avallable
Phosphorus in Soils. Department of Agronomy, Extension Service in
Agriculture and Home Economics Bulletin,, University of Illinois
College of Agriculture, Urbana, I1llinois. This procedure is modified
somewhat for use in Wisconsin soil testing labs.

106,28 239:RPT:danv(813A
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The P-C powder is prepared by mixing thoroughly and grinding to a fine

powder 2.5 g of l—amino—-2-napthol-4 sulfonic acid,13 5.0 g sodium sulfite

(Na,504) and 146 g sodium metabisulfite (Na25205)13.

Procedure

A measured volume of soil (equivalent to 1.5 g of light-colored silt loam)
is placed in a 50-ml Erlyenmeyer flask. Fifteen ml of P-A solution 1s dispensed
with a constant suction pilpette apparatus. The suspension is shaken on an
oscillating shaker at a speed of about 160 excursions per minute for five
minutes. The samples are filtered through Whatman No. 2 (or equivalent) 9-cm
filter paper into 15-ml fumnnel tubes.14 A 3.0-ml aliquot of so0il extract is
taken with & constant Quétion pipette apparatus and dispensed into 20-ml
colorimeter tubes., A 3.0 ml volume of P-B solution is added with the same
pipette apparatus and mixed well. Five drops of P-C solution are added to each
tube and mixed immediately. The color is read after 15 minutes and within 45
minutes with a Coleman Model 8 Photo—Electric colorimeter,l5 using filter 8-215
(645 mu). The instrument 1s calibrated from standard phosphorous solutions to
read directly im pounds of available phosphorus per acre. The working range is
from 0 to 400 1bs of phosphorus per acre im the soil. The calculations is lieu

of direct calibratiomn is ppm phosphorus in solution times 20 (i.e., ppm P in

solution before adding P-B solution).

L3pigsher Scientific Co., Fair Lawn, New Jersey.

l4c & p Glass Co., Inc., P.O. Box 723, Millville, New Jersey 08332.

lSColeman Instruments, Inc., Maywood, Illinois.

106.28 239:RPT:danv0813A



Standard phosphorus solutions: Standard P solutions for calibration

purposes will be supplied to Wisconsin soil testing labs, upon request, by the
State Soil and Plant Analysis Laboratory, Madison, or the State Soills and Forage
Laboratory, Marshfield.

A standard solution containing 250 ppm P (and 315 ppm K) is prepared by
dissolving 1.0985 g of oven-dried (105°C) KH,PO, in about 900 ml of distilled
water. MNext, 5 ml of concentrated H,50, is added as a preservative, and the
solution is diluted to exactly 1000 ml. A dilute standard solution containing 25
ppn P (and 31.5 ppm K) is prepared by diluting 10 ml of the 250 ppm P standard to
100 ml with distilled water. These and other standards can be preserved by
storing in a reifrigerator and/or by adding ome or two crystals of thymol.

The P in the working standards is eguivalent to 0, 10, 25, 50, 100, 200,
300, and 400 lbs P per acre, respectively. {The K in these standards 1is
equivalent to 0, 12.6, 31.5, 63, 126, 252, 378, and 504 1bs K per acre,
respectively.) Working standards are prepared by diluting 0,1,5,16,20,40,60, and
80 ml of 25 ppm P (31.5 ppm K) to 100 ml with distilled water. ~

EXCHANGEABLE CALCIUM AND MAGNESTuMM®

Special materials and reagents

Measuring spoon calibrated to hold 1.5 g of light-colored silt loam soilﬁ,

Extracting solution (1N NH,OAc, pH 7.0): Add 57 ml glacial acetic acid to

about 800 ml of distilled water in a l-liter volumetric flask. Mix thoroughly.

Add 67 ml concentrated NH,OH slowly. Mix carefully; cool to room temperature.

Adjusted the pH of the sclutiom to 7.0 by adding acetic acid or NH,OH. Dilute to

1 liter.

106.28 239:RPT:danv08134



Procedure

A measured volume of soil {equivalent to 1.5 g of light-colored silt loam)
is placed in a 50-ml Erlyenmeyer flask. Add 15 ml of extractiang solutiom ( 1 N
NH,0Ac, pH 7.0) by means of a constant suction pipette apparatus. Shake the
suspension on an oscillating shaker at a speed of about 160 excursions per minute
for five minutes. filter through Whatman No. 2, 9~cm filter paper into l5-ml
funnel tubes., Add onme drop of a 1% Sterox solution to each tube of soil
extract., Determine Ca and Mg on the Coleman flame photometer, using the filters
for Ca and Mg, respectively, and standard solutions made up in 1 E_NHAOAQ. The
instrument can be calibrated to read lbs exchangeable Ca and Mg per acre. The
working range 1s from 0O té é,OOO 1bs Ca and 0 to 2,000 1bs Mg. The calculation
in lieu of calibration is ppm Ca or Mg. The calculation in lieu of calibration
is ppm Ca or Mg im solution times 20.

it is recommended that atomic absorption spectrophotometry be used to
determine Mg on soils where Mg deficiency 1is likely. In this range, atomic
absorption will be considerably more accurate than flame photometry. Samples and
standards will require a tenfold dilution te bring the Mg concentration into the
working range of atomic absorptiom.

Preparation of Standard Solutioms for Determining
Ca, Mg and Na by Flame Photometry

Preparation of concentrated solutions from primary standards

Calcium: Prepare a stock solution containing 10,000 ppm Ca by adding
24.970 g of CaCOy (0.D., 105°C) in small increments to an equivalent amount
of HCL (42 ml conc.) previously diluted to about 300 ml in a 500-ml f£lask.

After the effervescence has ceased, boil for 5 minutes, cool, and dilute to

106.28 239:RPT:danv0813A



1 liter with water. Most reagent grade CaCOgq contalns some XK and Na
impurities. For precise work, use natural calcite crystals available in

very pure form irom geological supply houses.

Magnesium; Prepare a stock solution containing 5,000 ppm Mg as follows.
Place 5,000 g of water-rinsed, oven—-dried (105°C), pure metallic magnesium
ribbon in a 500-ml flask and add about 300 ml of water. Add dilute HCL
(1:4) in small increments until the effervescence ceases and the solution is
clear. Acid should be added slowly to control the reaction and prevent a
large excess after the Mg 1s dissolved. Evaporate to about 10 ml, cool, and

then dilute to 1 liter with water.

Sodium: Prepare a stock solutiom containing 2,000 ppm Na by dissolving

5.084 g of NaCl (0.D. 105°C) in water and dilute to 1 liter.

Potassium: Prepare a stock solution of 5,000 ppm K by dissolving 9.535 g of

kCl (0.D. 105°C) in water and dilute to 1 liter.

Preparation of standards for determining Ca, Mg and Na in soll extracts

These standards contain approximately the same ratio of the above cations as
are present in the exchangeable form in the soll, This ratio is used to avoid
unnecessary dilutions and improve accuracy. Sodium and K are added because they
are present in the soil, and their presence affects the flame emission intensity

of Ca.

106,28 239:RPT:danv0813A



Concentration of Cations

ml of Conc. Stock in Final Standard
Standard Solution per Liter Ca Mg Ha K
ppm
A 0 0 0 0 0
B 20 80 20 2 5
c 40 160 40 4 10
b 60 240 60 6 15
E 80 320 80 8 20
F 100 400 100 10 25

Preparation of standard solutilon; Fungal growth in standard solutions can be

prevented by adding 2 or 3 small crystals of thymol to each standard or by
refrigerating the standards. The standards must be allowed to come to room
temperature before use, however. Fungal mycellia in the solutions tend to plug

the capillary of the flame photometer atomizer and give erratic readings.

106.28 239:RPT:danv0813A
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AFPENDIX D

WELL CONSTRUCTION DIAGRAMS



enoyecr wakes  Danville Landfill w. _106.2¢

o VELL RO, Monitoring G 148
Wall Diegran

7217 {8 11.85) DATE LRETALLED 6/19/86

1) CASINC DETAILS

Ly,
% (x.0.c.) 631.03 A} TYPL OF PIPE:
CROUND BURT, 1 .
ZLEV. 628.5 DLPTH FROH . pvC,STAIHLESS, Teriok, other 2° PVC Riser
re et GROUND SURFACE — ——
' T, rree scurpure 40
BENTONITLE
PELLETS/GRANULAR/POVDER 8) TYPL OF PIPL JOINTS;
Bentonite Slurry : ¥I.
allz — COUPLINGS, THMREADED (W/TAPE?), OTHER
BACKPILL  MATERIAL R C} WAS SOLVINT USED! YES OR WO
k. iy —
41 D) TYPE OF VILL SCREEN:
w 2] I XA
B ! ! 5
i - LIRS PVC, ETAIHLESS, TEFLOK, OTHEM
17 ¢, & b BOREHOLE ) weLL scaeex sot s1zx 010
, + 21 mackPILt wETHOD S o :
s h
U1 _pire yamuesavces TREMIE At _ﬁ_ I¥, ?) rier pia: 1o M. 2 opx. 2 3/8
S | “ORAYITY FILLED S IR
E 1 | ¢) INSTALLED PROTEGTOR PIPZ W/LOCK! YES OX WO
¥ e PR £ proTRCTOR PIPR DIA, 4 1IN,
"1 pewtomrtr 3) WILL DIVILOPHENT
PELLETS/GRAKULAR/PONDER
— A) KETHOD
. Slurry 13.5 pe.
— BAILING, PUKPING, SURGIRG, CONPRESSED AIR
SILICA SAYD omer Circulate Water/Bail
PT.
_— (HOTE ADDITIOHAL COHNIKTE BELOW)
PILTIR PACK . ,
nnnm.A 15  r1. 8) Tine seewt ron peveiopnewtt 10 min. Circulate +
& Med. Silica Sand C) APPROXIHATE VATER YOLUKE: RENOVED 3 gals
] 8
10 rr mE (Bagged) avpzo 100 gals
- .
281y sorron D) WATER CLARITY BEFORE DEVELOPHENT? (circulated)
TLEY, 603.89 25  pr,
o Z5 . CLEAK, TURRID, OPAQUE
;'g FEAL WATERIAL N
i T, E) VUATIA CLARITY AFTER DEVELOPHINT?
BACKPILL CLEAR, SLIGHTLY TURBID, TURBID, OPAQUL
HATERIAL
P) ODOR} TYES OR MO
rT.
—— 3) WATEIR LEVEL SUMMARY
A} DEPTH TROH TOP OT CASING APTIR DEVELOPHENT?
TT. OR DRY
. B) OTHER HEASUREMEINTS (1.0.¢.1
;} DATE/TIME e
DATZ/TINE rT

f DATE/TINE 12

ADDITIONAL CoMmznts: Circulate water down borehole leaving 10" of Auger in the HYorehole

C though screen is at 15-25'. All teflon excepl 2' of PYC Riser pipe

.

Circulate approximatelv 100 gallons,
%3 Rig clutch breaks down = can't tremie bentonite/cement slurrv apd Bentonite

(Straight) so tremie Straight bentonite - no cement.



tetl Dlagran
7-17 {8 13-85)

Danville Landfill
paoszer manz; Monitoring w. 106.28
vit, o, G 14D
pate wstattes 6/19/86

1) CASING DETAILS

33 1.

LENCTH OF SOLID PIPEL

in

]

-
UELL SCREEIN

LEKCTH

ey, =30 .
T.0.C. .
¢ ) 6l A) TYPL OF PIPEL:
crounn suRr, 3! ' .
ELEY, 628.5 q P DEPTH FROK . pvc, STAINLESS, Terion, omner 13' PVC Riser Pipe
Ceo VY I I R GROUND SURPACE —,
i 1. PIPL SCHEDULE 0
BENTONITE
PELLETS/GRANULAR/PONDER ] B) TYPE OF PIPE JOINTS;
.
[ —— COUPLINGS, THREADID (M/TAPE?), OTHIR
VACKPILL HATERIAL R C) VAS SOLVENT USED! YES OR MO
Cement :Bentonite ]
: o B D) TYPL OF VELL BCRIEH:
22 1 B .
I PYC, STAIRLESS, TIFLOK, OTHER
BACKFILL HETHOD q [ :gzzHOL: g) wew sceezk svor sizx 010
PIPE TREMIE/AUGER TABMIE ] "Ik 7) PIPL DIA:r 1D IH. 2 oo .2 3/8
oAATIIT FILLED I
. ] 44 €) 1IHSTALLID PROTECTOR PIPL W/LOCK? YIS OR KO
Rk 24 . PROTECTOR PIPE DIA, & IR -
BENTONITE 1) WELL DEVILOPKENT
PELLETS/CRANULAR/POVDER
—_— —_— A} WETHOD
Pellets & Slurry 27 rI.
L - BAILING, PUHPING, SURGING, COMPRESSED AIR
SILICA SAKD onerCirculate water/bail
rT.
. (KOTE ADDITIONAL COMNENTS BELOW)
FILTER PACK
HATERIAL 30 1. 2) TIKZ SPENT TOR DEVELOPMENT? 10} min pumping
Med. Silica Sand C) APPROXIMATE WATIR VOLUKL: Rewoveo3 gallons
(Bagged) aopzo 100 gallons
ireu
vELL BOTTOM D) VATER CLARITY BEFORL DEVELOPHENT? (circulated)
. 593. .
b 23.5 ":’3__:,_%_—, :; CLEAR, TURBID, OPAQUE
SIAL MATLRIAL a
1. E) WATEIA CLARITY APTER DEVELOPNENT?
SACKTILL CLEAR, SLIGHTLY TURBID, TURBID, OPAQUE
KATERIA
v F) ODORD YIS OK WO
T,
A 3) VATER LEVIL SUMMARY

A) DEPTH TROM TOP OF CASING APTER DEVELOPNEHT?

¥T. OR DRY

B) OTHER MEASUREMENTS (r.0.¢. 1

DATT/TIRE

DATL/TINL

DATL/TIHE

ADDITIONAL CORNEKTS: Put in only 1/2 bag sand - must have knocked some of borehole down

next to the screen effective sand pack may be 28', Some material apparently

fe11 down the borehole during washing. Use entire tahk of water

Bore down through shale heavy going




7!

10" rr.

FT.

voll Diagree
p-17 LR ¥1-B5}

LLLY.
% {1.0.c.) 630.79
GROUHD SURF, 21
RLEY. 628.4 REETH FROM
DUKD BURFACE
fogge oo
BENTOHITE
PELLETS/CRARULAR/POUDER
- K [ 4 7
BACKFILL RATIRIAL Ll |
Wb
Sk
[ -'1 L v
= A
I S
= % BOREHOLE
2 BACKPILL HETHOD it 6"@'
vi - 7
o | Prec TREMIL/AUGEN TREMIT S w 6.0 .
s | omvirrrinLen <Y
E h_.: :: 1 uo re.
& e
DENTORITE
PELLETS/GRANULAR/POVDER
Pellets;Slurry 2.3 r1.
SILICA SAND
3.5 rt.
FILTER PACK
HATIRIAL 7T,
g Med. Silica Sand
v
“E (Bagged)
20
]
&M VILL BOTTOX
Y e 614.08 13.5 r1.
T4.0 PT.
BEAL RATERIAL —
7I.
BACKPILL
RATERIAL
T,

ADDITIORAL COMMINTS:

snosecy maney Monitoring

viLL RO

Danville Landfill
w. 106,28

G_198

patt mmstaues 0/17/86

1} CASIRG DETATLE

A)

)

c)

D}

E}
r)
)

1)
A}

B)
c)

D)

E}

P}

3

A)

B)

TYPE OF PLPE:

PYC, STAINLESS, TEFLOX, OTHER 2' PVYC Riser
40

PIPE SCHEDULE

TYPE OF PIFL JOINTS:
COUPLINGS, THREADED (V/TAPE?), OTHER
MAS SOLVENT USED! YRS OR MO

TYPE OF VILL SCREEH:

pvC, BSTAINLESS, TLFLOH, OTHER

veLL scaeew stor s1ze _ 010
PIPE DIA1 D 1K, 2 op m.2 3/8
IHSTALLED PROTECTOR PIPL W/LOCK! YES OR HO

PROTRCTOR PIFE DIA. é 1R,

YILL DEVELOPHERT

HEITHOD
BAILIKG, PUMPING, SURCIRE, COMPRESSED AIR

omver  Circulate Water/Bail

(HOTEL ADDITIOHAL COMMENTS BEILOW)

TIME SPINT YOR DEVELOPHENT? 10 min
APPROKIMATE WATER VOLUKE:  RENOVED 10 gallo
aopep 50 gallons
{circulate

VATIR CLARITY BETORE DEVELOPHERT!
CLYEAR, TURBID,DOPAQUEL

WATER CLARITY AFTIR DIVELOPHENT?
CLEAX, SLIGKTLY TURBID, TURBID, OPAQUE

ODORT TYES OR WO

YATEIR LEVIL SUMNARY

DEPTH FROX TOP OF CASINC ATTER DEVELOBNEXT?
7.08 rr. on DRY

—_—T

OTHER KEASURINENTS (1.0.C.):

PATL/TINE

DATL/TIHE

DATE/TIHE

Well constructed entirely of Teflon except for top 2' of

Rigser pipe.

Take shelby tube 8-10'.




Danville Landfill

FROJECT MAME: _Monitoring ", 106.28
WELL WO. G—19D
¥ell Diagras
F-1T (1 11-85) patr mmsrarien 7/ 13/81
ELEY. 630.68 . 1) CASING DETAILS
L A (T.0.C.)
: A) TYPE OF PIPE:
: GROUND SURF.
FLEV, 628 .4 M PVC, STAINLESS, TEFLOK, OTHER _ PVC
. GROUND SURFACE
! 12.5 ¥r. PIPt SCHEDULE 80
BENTONITE
PELLETS/GRANULAR/POWDER BR) TYPE OF PIPE JOINTS;
¥1.
. g —_— COUPLINGS, THREADED (W/TAPE), OTHER
L ;'.1 I_‘/‘
| BACKFILL  HATERIAL S C) WAS SOLYENT USED? YES OR KO
: N A i
- A 4
11 n; D) TYPE OF WELL SCREEM:
gt -..'. >
"y ™ - 1
: g S B PVC, STAIMLESS, TEFLON, OTHER _ PYC
g a S
-~ 17 pr. B BACKFILL METHOD a4 14 BOREHOLE E) WELL SCREEH SLOT SIZY .010
o o DIA.
v or, (S
. PIPE TREMIE/AUGER TREMIE b IX. F)} PIPE DIA: ID IN. oD IN.
e GRAVITY FILLED ST
= S G) INSTALLED PROTECTOR PIPE W/LOCK? YES OR MO
g > i2.5 rr. PROTECTOR PIPE DIA. % IR,
s
£y BENTONKITE 2) WELL DEVELOPHENT
= PELLETS /GRANULAR/POWDER
L A) HETHOD
13.4 pr.
[ BAILING, PUMPING, SURGING, COMPRESSED AIR
3
5{ SILICA SAND OTHER
: FT.
- (HOTE ADDITIONAL COHMENTS BELOW)
. FILTER PACK
; f z MATERIAL 15.0 rr. %) TINE SPENT FOR DEVELOPMENT?
HaE| =
L = Pea Grave: C) APPROXINATE VATER VOLUME:  REMOVED
= ;
L
“Tl£l“ FT. & E ADDED
=‘ 28
1 u 1 WELL BOTTOM D) WATER CLARITY BEFORE DEVELOPHENTI
' ELEV, 25.0 rr1.
L 204,09 5T :: CLEIAR, TURBID, OPAQUE
. SEAL HATERIAL N
“{ FT. E) WATER CLARITY AFTER DEVILOPHENT?
- BACKFILL CLEAR, SLIGHTLY TURBID, TURBID, OPAQUE
HATERIAL
o ; F} ODOR? YES OR HO
g i 1.
3} WATER LEVEL SUMMARY
&) DEPTH FROM TOP OF CASING AFTER DEVELOPMENT?
55 F. OR DRY

B) OTHER MEASUREMENTS (T7.0.C.):

DATE/TINE

DATE/TINE

DATE/TIHE

ADDITIONAL conmEnTS: well insralled in 1981, Well development method unkaown,




Danville Landfill

sroecr mang, Monitoring m. 106.28
vitt ko, & 308
Hall Dlagrum
F-11 (R 11.85) DATL IRETALLED 6/17/86
gy, — 24118 . 1) CASING DETAILS
& (1.0.€.}) b
A) TYPL OFf PIPFL)
CROUND SURF, 2.57 . )
? ey, 638.9 DIPTH FROW Ve, STAINLESS, TEfLox, otuer 5" of PVC Riser
L GROUND SURPACE Pi
. rT. pIre schrouty 40 pe
' BENTONITE
PELLITS/GRANULAR/POVDER 8) TYPE OF PIPE JDINTS;
- rT.
_§ — COUPLINGS, THREADED {V/TAPLT), OTHIR
il | bbbl haty
- BACKPILL  WATERIAL : C) VAS SOLVEWT USLD) YIS OR O
£y ?- 9 D) TYPL OF VELL BCREENM:
5 : HI PVC, STAINLESS, TEFLOK, OTHER
a EEy
. 5 rr. 5 BACEPILL METHOD & ﬂ ggzzuozz E) WwILL SCREELN sioT s1zr 010
z v | r1rr_taoue/avers TApOE R AL 7) PIPEDIA: IDIN, _2 _ opIn.2 3/8
L e GRAYITT FILLED HE
SN €} IMSTALLED PROTECTOR PIPE VW/LOCK! YIS OR WO
_ E P .0_ FI. PROTECTOR PIPR DIA. 4 1A,
Ty . o b
1 - PINTONITE 1) WILL DEVILOPMEKT
ih PELLETS/GRAKULAR/POVDER
—_— A) HETHOD
.' 1,5 _rt,
f Slurry D BAILING, PUMPIHG, SURGING, COMPRESSED AIR
5 SILICA SAMD :; QTHEIR Circulate Watet’/Baii
= FT.
v e — (HOTEL ADDITIOKAL COMMEWTS BELOW)
[ ;} :g‘:::kzxu ) 2 2 1. 3) TINE SPENT FoR DEveLopwewT? )5 minute
g Med. Silica Sand C) APPROXIHATEZ MATER VOLUMEL: Kewovep _ 3 gallons
B %]
.flo " “E (Bagged) apozp 50
: - .
; o (circulate
e VELL BOTIOH 62607 - D) VATER CLARITY BEFORE DEVELOPNIHT?
tLey. ~ :IZj:E ::: CLEAR, TURBID, OPAQUEZ
o SEAL HATIRIAL ”
i;i . E) MATER CLARITY AFTER DZIVILOPHENT?
BACKPILL CLEAR, SLIGHTLY TURRID, TURBID, OPAQUE
: { ' MATERIAL 7) ODOR? YES OR NO
foid T,
hE— 3} WATER LEVEL SUMMARY

A) DIPTH YROM TOP OF CASIHG AFTER DEVEILOPHEINT?

[T

4.4 pr. on prY
2} OTHER MEASUREHENTS (T.0.C.}:

DATE/TIKE

o

DATE/TINL

DATE/TINL

ADDITIOHAL COMMENTS: Try to wash out hele by circulating water down the well and up

Augers. Water comes up the borehole. Foundry sand falls down the Horehole when

pulling up the Augers. Well is screemed in fill.




Danvilie Landfill

proJect mnEs Monitoring m. 106.28
vt wo. G 30D
¥all Dlagres
=17 (2 11.89) patz tmstarees 0/ 17/86
= 641.19 , 1} CASIHC DETAILE
1 ILEY.
(z.0.¢.) AY} TYPL OF PIPE:
croudp suar. 3! i . .
mev. 638.9 oH pvC, STAINLESS, TEFLoN, otuza 3 PVC Riser Pip
: GROUND BURFACT
2 _rr. pree scarouie 40
BENTONITE .
PELLETS/CRAHULAR/POVDER B) TYPL OF PIFL JOINTS;
C Slurry — 5 .
i ———— COUPLINGS, THREADED (M/TAPEI), OTHEM
= BACKFILL  MATERIAL .{ €) WAS SOLVENT USED! YES OR RO
: - B —
Cement :Bentonite [ D) TYPL OF VELL SCRIEK:
o » 1:2 4 b
3 H I PVC, STAIMLESS, TEFLOM, OTHER
1 a & :-.Z
. 237 1. 3| sacerice werhoo R :i’;‘aou ) weee scazew stot size 010
o w ) K .
o | erer TamaizsavcEs TRENIE B 6" 1 #) PIPEL DIA: IDIN. 2  ODIN. 2 13/8
c GRAVITY FILLED S #
= DI G) IHSTALLED PROTECTOR PIPL W/LOCK! YIS OR WO
4 I ¥ B 15! L. PROTECTON PIPE DIA, 7 IR,
[ e i
j !!NTO“IT: 2) YEILL DEVILOPHENT
Pk PELLETS/CRANULAR/POVDER
— A) HETHOD
171 11,
f{ Slurry BALLINC, PURPING, SURCING, CONPRESELD AIR
n SILICA SKND otizn, Circulate Water/Bail
rTl
Jon D - {ROTL ADDITIOMAL COHMENTS BELOW)
QZZ ;i:::t*:fc‘ 19,5 1. 3) TINL SPENT YO DEVELOPKENT?
| 4 e €) APPROXIKATZ WATER VOLUNE:  RENOVED 5 gallons
e 2 Med., Silica Sand —_—
;13§—~—'7'=ﬂ§ (Bagged) aoprp 50 gallons
o o ;
o 2 D) WATER CLARITY BEFORE DEVELOPENT? (circulated)
:..al WELL BOTTOR £13.39 04 .5 :
ELEV. . < pT,
= : T rr. CLEAR, Iua::n, orAQUE
L STAL RATERIA
;.3 1AL 1. £) WATER CLARITY ATTIR DLVELOPKENT?
BACKFILL CLEAR, SLIGHTLY TURBID, TURBID, OPAQUE
- SLICHTLY .
! KATIA
2 TIRIAL 7) ODORI YIS OR WO
s 1.
_ 3) WATER LEVEL SUMMARY
1 A) DIPTH TROK TOP OF CASING APTIR DIVELOPREXT!
1
i FT. O DRY
- 8) OTHER HEASUREMERTS (T.0.C.):
Ty
?é DATE/TINE
DATE/TIHE
DATE/TINE

3' of PVC Riser pipe. The remaining pipe is teflon. Circulate

3 ADDITIORAL COMKENTS:
1 water down hole to develop. Tremie clogs up, Camant:Bentonite Slurry partially

] :

gravity filled.




PROJIET HARE: _g_g_gzl: Ql 11? :w o

vetL w0, G 345

tisll Dlagrae
;..n {r 11-85) patt meranieze 6/20/86

R

” n . _ "_}E 1} CASING DETAILS
(r.0.c.} _600.27 A) TYPEL OF PIPL:
GROUHD SURT, 2.5" 3
gLEY, 598 .50 4 DEETH TROM . PVC,STAINLESS, TEFLOK, oTHER 4 ' PVC Riser
re. 4t GROUND SURFACE - —
\ rT. PLIPL SCHEDULE 40
DERTOMITL '
PELLETS/CRANULAR/POUDER B) TYPL OF PIPE JOINTS)
..... .
—— COUPLINGS, THAEADELD (V/TAPE?}, OTHEIR
BACKPILL HATEAIAL - C} UAS SOLVERT USED? YIS OR 0
i ,: D) TYPL OF VILL SCRELH:
e g
i o - o4
b F HRG PVC, STAINLESS, TEFLOK, OTHER
-] 7 e —_—
- b4 I .
10 % 3| mxenu wemon q | :o:tHOLZ ) wvrwt scaees stor suzx _-010
w SRR E 1
o | PIPT TREMIE/AUGER TREMIE Sk % IK. P} PIPL D1A: 1D 1M, _ 2 oo 1k, 2 3/B
S| GRAYITY FILLED ZIY A
- e — ] v G} INSTALLED PROTECTOR PIPE W/LOCK! YIS OR HO
g LR R . PROTECTOR PIPE DIA. & IR,
~ BINTOMITE 1) WELL DEVELOPHENT
PILLETS/CRAHULAR/PONDER
- ——— A) HETHOD
Pellets, Slurry 6.0r1, .
[ i . DAILING, PUMPIHG, SURGING, COHPRESSED AIR
- SILICK SAWD OTHER
.
- . {KOTL ADDITIOHAL COMNEHTS BELOW)
; E .% MATRIAL 7.3 r. 3) TINE SPENT YoM prvelopwewyy _ 13 minutes
B Med. Silica Sand C) APPROXINATE VWATIR voLuwt: Resoven 10 gals
= 1314 U B
'g 5 rT. gg (Bagged) avpren 3 gallons
-l
-
BE 1 yrtL sotToM D) VATER CLARITY BEFORE DEVELOPHENWT!
LLEY. 585.29 12.3 1.
" CLEAN, TURBID, OPAQUEL
SEAL HATERIAL "
. Z) VATER CLARITY AFTER DEVELOPHINT?
BACKPILL CLEAR, SLIGHTLY TURBID, TURNID, OPAQUE
.
- . ATERL
! HATERLAL ¥} ODOR! YIS OR N0
wd 25 rt. —
3) WATER LEVEL BUMHARY

A) DEPTH FROK TOP OF CASING APTIR DEIYELOPHEXT?

10.5 rrt. ok DAY

ke —

B} OTHEM WEASURINENTS (T.0.C. )1

|

DATL/TIKE

LR

PATL/TIKE

DATL/TIKE

¥
2

ADDITIORAL connewts: Boring is hand augered in. We stop when we reach pop-pepetration
We build well. Borehole is smaller than others, Put in pellets over sand park tc

ensure seal because we can't pipe tremie. There is some foundry sand that falls

down the hole.




Danville Landfill
eroyecT mant: Mopitoring w. 106.28

-
;ﬁé veL wo. _ G 328
i3 well Dlagrue
Fotl (B 1183} pate trermiies 6 /18/86
-
i
- 7y f!'“' , , "'""[E 1} CASIHC DETAILS
T.0.C, .
232.4 . A) TYPL OF PIPL:
CROURD SURT, 3
RLEV. 531.7 (\ . pve, BTAINLESS, TZrLOK, otnern 3 ' PVC Riger Pip
: AR\ CROUKD BURFACE Y
'y, pree scizoure 40
BENTONITE .
PELLETS/GRANULAR/POMDIR B) TYPL OF PLPE JOINTS;
r.
aln —— COUPLINGS, THAEADED (V/TAPE?}, OTHER
BACKFILL  WATERIAL b C) VAS SOLVEKT USED! YES OR KO
= i —
. ¥ s D} TYPE OF VELL SCREEK:
-~ ap
& 4B PYC, STAIMLESS, TEPLOM, OTHIR
8 GER Y
= BACKT ELL METHOD q F BOREHOLE g) veiL scaerk sior suze 010
=] B A géﬁ
v LERR 1
o] _rire tRmaIRsavoER TREMIE b ., 7) PIPL DIA: 1D 1H., 2 ob . 2 3/8
G | ToRAvITT FILLED Ty
£ SN 5 G) IMSTALLED PROTECTOL PIPI W/LOCKT YRS OR HO
g KR L PROTECTON PIPE DIA. 1n,
.:’.' Q
| BINTOMITL 1) WVILL DEVEILOPHIKT
i PELLELS/GRAKULAR/POVDER
——— A)} HLTHOD
Slurry 4 1.
oy I BAILING, PUNPING, SURGING, COMPRESSED AIN
:-i SILICA SAMD OTHER
1.
_— {NOTZ ADDITIONAL COMNENTS BILOW)
? PILTIR PACK 5 .
_} HATERIAL . 2) Tixr sezw: pon prveiopwestt 20 minutes
)
E Med. Silica Sand | €) APPROXINATEL WATER voluwr: aemovep 20 gallons
0 3
{m FT. mg (Bagged) soDED
-l
-
Eal yry porron P) WATER CLARITY BEPOREL DIVELOPHENT?
TLEY. 516.8 15 r1.
. 5 . CLTAR, TURBID, OPAQUE
f_j TIAL HATERIAL K
i T, E) VATLK CLARITY AFTER DEVILOPMEKT?
& ———
BACKPILL . CLEAR, ELICHTLY TURBID, TURBID, OPAQUZ
o HATERIAL '
1 . F) ODORT YES OR ¥O_
B rr.
e 3) UATEIR LEVEL SUMNARY
Sy A) DIPTH FROM TOP OF CASING AFTER DEVELOPHENT?
l 7.46 rr. on pRY
B) OTHER HEASUREZHEHTS (T.0.€.):
o
{ DATL/TINE
DATE/TINE
DATEL/TINE

ADDITIONAL comnexts: Lake shelby tube 8-10'. Well is constructed entirely of Teflon
1 except for 3' of PVC riser pipe.




ET——

(SN

-

Danville Landfill

erosecT manz: Monitoring w. 106.28
vitL mo, G 418
Vell Diagrew
F-17 (R 11-85) DATE INBTALLED 6/18/86
(py, 2l 2250 . 1) CASIHC DETAILS
1.0.C,
A ¢ ) A} TYPL OF PIPE:
crovnp sunr. 2
ELEY. 573.60 DLETH _FROM PVC, STAINLESS, TEFLOR, OTHIR
GROUND EURFACE —_—
s FT. PIPL SCHEDULE
BEHTORITE
FELLETS/GRAMULAR/POVDER B) TYPE OF PIPL JOINTS;
. 1. _
=l —am COUPLINGS, THREADED (M/TAPET), OTHEM -
1 -
DACKFILL  RATERIAL R C) WAS SOLVENT USED! YES OR %O
41 D} TYPE OF VILL SCAZEH:
[~ CH. L~
. q fr
= IR PVC, STAINLISS, TEPLON, OTHER
2 WL
I & O BACKTILL METHOD ElY BOREHOLE £) VELL SCAEZEN SLOT 8122 _ (010
g I BIf
i L v
~ PIPE TRDMIR/AUOER TREMIE 2 6 M. 7) PIPL DIA: 1D 1N, _2 op 8.2 3/B
© | ‘EnavITT FILLED k1 — —_ 2 3/8
E MYy ¢) INSTALLED PROTECTOM PIPL W/LOCK! TYES OR WO
g v s 3 rm PROTECTOR PIPL DIA. &4 1IN,
-l
BERTONITL 1} WELL DEVEILOPMEHT
HULAR/POWDER
—— A} METHOD
Slurry 2.0 rr.
BAILING, PUMPING, SURGING, COMPRESSED AIR
STLICA SAWD OTHER
FI.
— (HOTL ADDITIOHAL COMNENTS BELOV)
ILTIR PACK .
FILT A 3.0 g, 8) TINC sernT ror prvriopkent? _30 min
E Med. Silica Sand C) APPROXIMATE WATER VOLUME:  REMOVED 8 gallons
.5 ]
A rT. ME (BaggEd) ADDED
-l
5 - I D) WATER CLARITY BEFORL DEVELOPNENT?
ELEY. 565.40 8.0 rr.
5 . CLEAR, TURBID, OPAQUE
STAL WATLRIAL "
T, ¥} WATEN CLARITY AFTIR DEVELOPHENT?
BACKTILL CLEAK, SLIGHTLY TURBID, TURBID, OPAQUE
HATERIAL
7} ©DOR! YES OR WO
PT.
I 3) VATER LEVEL SUMMARY

A) DEPTH FRON TOP OF CASING ATTIR DEVELOPMENTY

r7. OR_DRY

B) OTHER HEASURLKEHTS {T.0.C. 01

DATE/TINE

DATE/TINL

DATE/TIHE

ApbITIONAL Comvexes:  Screen length overlaps slightly with Deep well.

Well may not have been developed adeguately.




PR

¥all Dlagrun
F-17 (R V1.B5)

-l
N

-

|

S

R——

WELL SCREEN

LIRCTH

YILL HO.

Danville Landfill

proJEcT mants Monitoring w. 106.28
G 41D
6/18/86

DATE IHSTALLED

LEHCTH OF SOLiD PIrtE

CASING DITAILS

A)

)

c)

D)

£)
)

c)

TYPL OF PIPE:
PVC, STAINLESS, Terion, otHik 2' PVC Riser Pipe
40

PIPL SCHEDULL

TYPE OF PIPL JOINTS;

COUPLINGS, THREADED (V/TAPED), OTHEIR

MAS SOLYIHT USED1 YES OR MO
TYPL OF WILL SCREEN:

PVC, STAINLESE, TEYLOH, OTHEIR
.010

1D IK. 2 oD IK. 2 3 /8

IHSTALLED PROTECTOR PIPE U/LOCK? YIS OR NO
PROTECTOR PIPR DIA. _& 1K,

P

WELL SCREEM SLOT SIIT

PIFE DIAL

YILL DEVELOPHEHT

A)

B}

c)

D)

z}

F)

HKETHOD

BAILING, PUMPING, SURGING, COMPRESSED AIR

other Circulate Water/Bail

{KOTE ADDITIOHAL COMNINTS BILOW)

TINE SPENT FOR DEVELOPHIMT? 10 min Circulate

10 min Bail
REMOVED

appep ] Q0 £4 ls

{circulated

APPROXIMATE WATER VOLUME:

WATIR CLARITY BEFORL DEVILOPHENT?
CLLAR, TURBLID, OPAQUE

WATLR #LAKITY AFTIR DEVELOPHENT?
CLEAK, SLICKTLY TURBID, TURBID, OPAQUL

ODOR? YES ON MO

WATER LEVEL SUMHARY

A}

B)

DEFTH FROM TOP OF CASING APTIR DEVILOPKENT!
13.5 rr. ok DAY
OTHER HEIASURENERTS (T.0.C,):

DATE/TINE

DATE/TIKE

DATE/TINE

Put in Bentonite pellets after Circulating water so that well is

ey, 27606 + T 1 Y
A {1.0.C.)
crovwp surr, 2!
RLEV. 573.6 4 DEETH FROK .
re ety GROUND BURFACE
rT.
BENTONITE
PELLETS/GRANULAR/PONDER ]
b FT.
BACKFILL MATERIAL AR
. M '\
Cement Bentonite el I
1:2 b
d b
BACKPILL WETHOD e RONEROLE
FAUGER TREMIE e 6" m,
GRATITT FILLED s |
XN
N o I A 6' 1.
BENTONITL 1)
PELLETS/GRANULAR/POVDEIR
Pellets  Slurry 8 rr.
SILICA SAWD
PT.
FILTER PACK
_} WATELRIAL _3.5 rm.
Med., Silica Sand
(Bagged)
VELL BOTTOM
TLLY, 559.1 14.5 1,
TS5 m.
SEAL MATERIAL
PT.
BACKTILL
MATERIAL
.
— L}
ADDITIORAL COMKENTS:

sealed against Foundry $and falling down hole.

Then put ip Bentonite Slurry

and Bentonite:C

ement Slurry

*pellets for sealing well while they are mixing up slurry.




L

Danville Landfill

R

[

EON—

ADDITIORAL COMHMENTS:

) rrostct manz, Monitoring w. 106.28
:
2 vitt wo, _G 428
-5 Yesll Dlagrem
7-17 (& 11-85) pate wmetartee 6/ 1B /86
i%
1 542.
| A fu:. 12 : ﬂ"—* 1) CASING DITAILS
% T.0.C.) A} TYPEL OF PIFEL)
crouwp suRr. 2.5
» ELEY. 539.6 DEPTH FROM . PYC, STAIHLISS, TEFLOH, OTHER
o GROUND SURFACE —
3 PT. prer scuepur 40
- BEMTONITE
PILLETS/GRAKULAK/POMDER B) TYPE OF PIFL JOINTS)
i rI.
il ——— COUPLINGS, THREADED (W/TAPZ1), OTHER
'l '
BACKFILL  RATIRIAL o C) WAS SOLYEHT USED! YEZS OR RO
- ) —_—
- g D) TYPL OF WELL SCREIN:
-f ol gk
[ - N
| - ot PVC, BTAINLESS, TEFLOH, OTHER
s =% BOREHOLE £) veit scazek stor s1zx 010
2| BaCRFILL METHOD LF X DIA '
: PIPE TRATHMIE/AUGER TREMIE [ r) PIPEL DlA: 1D IN, 2 ob 1, 2 3/8
o ORAYITI FILLED S ¥
] 0} IMSTALLED PROTECTOR PIPL W/LOCK! YES OR HO
E £ L PROTECTOR PITE DIA. & 1K, -
s (4]
] “ 1 sewroNrtE 2} VELL DEVILOPHINT
i ANULAR/POVDER A) mETHOD
. Slurry _i;éwrf.
) BAILING, PUMPIHC, SURCING, COMPRESSED AIR
= SILICA SAXD OTHER
7.
-_— (HOTL ADDITIOHAL COMKEKTS BELOW)
PR
- PILTER PALY 30 mi
! WATERIAL 2.5 yr, B) TIKE SPENT FOR DEVILOPHENT? min
<] e
; d Med. Silica Sand C) APPROXINATE WATEN VOLUNE:  RENOVEID 20 galions
a2 rT. 35 (Bagged) L
E -’
! ad
' B 1 VELL BOTTOM 5392 , D} WATER CLARITY BEPORL DEVELOPHENT?
o ELEY. . e o CLEAR, TURBID, OPAQUE
i EIAL HATLRIAL "
n 1. E) WATIR CLARITY ATTIR DIVEILOPKENT?
BACKFILL CLEAR, SLIGHTLY TURBID, TURBID, OPAQUEL
g BATER
i o F) ODORT YES OR MO
| re. -
_ 3} WATER LEVEL SUMMARY

A) DIPTH FROK TOP OF CASING ATTER DEVELOPHEINT?

5.5 rr. o0 DAY

B} OTHER KLASURENEHTS (T.0.C.):

DATE/TINE

DATE/TIKL

DATE/TINE

Well is screen in foundry sand at the base of a hill that has

been mined.

Seeps have iron and water smells swampy and sulfery.

{(East well at

Base of Rip Rap Spillway)




Danville Landfill

- pnosect manz: Monitoring w, 106.28
B
o wite wo. G 42D

‘wail Dlagras

Foi1 (8 11-85) patr waraLtes 0/ |B/86

sy

A) DEPTH FROM TOP Of CASING AFTER DEVELOPMERT?

§.!!§ rt. O DRY

) OTHEM HEASURENINTS (T.0.C.):

? fLEY. 1) CASING DETAILS
T.0.C, .
i ﬁ ¢ ) p42.32 A) TYPL OF PIFL)
GROUHD SURF, 3! . . . .
e ILEV. 539§ { DIPTH TROH . pvc, sTatnLESS, terton, otner (31 PVC Riser Pipe
P re 4t cv\opm BURFACE E— -
i rT. pree scueoule 40
BEMTONITE :
PELLETS/CRANVLAR/PONDIR . 3) TYPEL OF FIPL JOINTS;
- rt.
.; = ——— COUPLINGS, THREADED {V/TAPLI), GTHER
4 p——
BACKPILL RATERIAL R C) WVAS SOLVEKT USED! YES OR MO
Cement Bentonite LN
i EEG D) TIPL OF VELL ECREIK:
: o Slurry 1:2 q 6
;.x ¢ #H PYC, STAINLESS, TEPLOM, OTHER
a S
S| paczrire werwo a4 K BOREHOLE £} wvriL scaeex stot g1zt 010
e L1} I AN ] *
n o 3 r
o | I TREXIE/AUOER TREMIZ i ___é_ IH. r) PP Otar I XM, _2 _ op Ix.2 3/8
GARYITY FILLLD LI
= G ©) IHSTALLID PROTECTOR PIPL V/LOCK! YES OR HO
o g &I 7.3 _rm. proTECTOR P1P% DIA, 4 1K,
L e}
E_} BENTONITE 2) WELL DEVILOPHENT
PELLETS/CRANULAR/BOVDER
—_ —e A) HKETHOD
s Pellets, Slurry - 9.2 rT.
: } n BAILING, PUHPING, SURCING, COMPRESSED AIR
% SILICA SIND 1T omia Circulate Water down borehole/Ba
SRk T,
. oz e T {HOTE ADDITIONAL COHHEKTS BELOM)
: FILTIR PACR 3O s
i I‘IM‘IMALA 4 J0 8) TIKE spexT ror peveiopnexTr 15 min.
g Med. Silica Sand €} APPROXIKATE WATIK YOLUME:  RINOVED 20 gallons
2y 5
-ﬂ La :E {Bagged) avpep 50 gallons
o §_-; VELL BOTTOM 5 5 D) WATER CLARITY BEFORE DIVELOPHENT?
ELEY, . .
- - 3.22 T ;;. CLRAR, TURBID, OPAQUE
TTAL RATERLAL .
7T, E) VATER CLARITY ATYIR DEVRLOPRINT?
BACKPILL CLZAR, SLICHTLY TURRID, TURBID, OPAQUE
i HATIRIAL
- F) ODOR! YIS OR MO
ol .
i 3) VWATER LEVEL SUMNARY
o

DATL/TINE

Eopoetin

DATE/TIME

DATL/TINE

ADDITIONAL COMMENTS!: Pour pellets in after putting in sand pack to getf some gezl

5 between sand pack and any foundry sand that mieht fall down the hole

All teflon except 3' of Riser pipe - Teflon up to surface.
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HYDRAULIC CONDUCTIVITY DETERMINATIOR
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RMT o

HYDROCON ~

INNC -

1.01

HYDRAUL IC CONDUCTIVITY
EBouwer and Rice Method

Well: Glid4s

Danville Landvill
106,28

FROJECT MAME:
FROJECT NUMBER:

FIELD HORK DATE(S): &/17-4/720-B&
Fw - BORIMG RADIUS (IMi: 3

L ~ SCREEN LENGTH (FT}: 1O

H - SCREEN BASE 70 WATER TABLE (FTi: 7.01
BTART TIME (H,M,5}: 0,0,0
TIME {(H,M,E} DEFTH {FT)
0,0,0 25.06
0,0,15 25.94
o,1,0 25.78
4,2,0 25.8
0,4,0 25.2
i,8,0 24,67
0, 16,0 24,41
0,320 22.99
{1/t {In(Ye/Yt))= (.0QQ3339
PARTIALLY PENETRATING: A= 2.75 E= 0.47
HYDRAULIC CONDUCTIVITY: Z.49E-07 fi/sec
' 7.59E-04 cmizec

USER NAME: HEE
DATE: 7-3-Bé&

Re - WELL RADIUS (IM): i
D - ARUIFER THICKNESS (FT): &0
STATIC WATER LEVEL HREADING (FTi:

N
'54’/// /Yé

20,43
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COMPUTATION SHEET

1406 East Washingion Avenue  Suite 124

S
Mogiison, Wisconsin 53703 [808) 255-2134

HEET, OF

PROJECT / PROPOSAL NAME

[

PREPARED

CHECKED PROJECT/PROPOSAL NO.

By: ’Dme=

TR

) oy, - — — —
e rj = - / jr-/.,?..,,_ i —3,_ ”_.,.Z.—S_.,._‘ — - - s g wsrmimem, e s e A i At 145 B0 2t 4..._“_3‘_““
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RMT - IC .
HYDROCON — 1.01

HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method

Well: Gll9s

"1 pROJECT NAME: Danville Landf11l UBER NAME: HEC
| PROJECT NUMEER: 105,28 DATE: 7-3-8&

FIELD WORE BATE(B): &/17-4/720-84

Rw - BORING RADIUS (IN): 3 fc - WELL RADIUE (IN): 3
L - SCREEM LENGTH (FT): 10 I - AQUIFER THICKNESS (FT1: 21
H - SCREEM EASE TO WATER TABLE (FT): 10.67 BTATIC WATER LEVEL READIHG (FT):

START TIME (H,M,8): 0,0,0

TIKE (H,H,8]  DEFTH (FT}

4,0,0 14,98
O,0,15 14,57
0,4,30 14,22
0,6G,45 13,88
0,1,0 13.5
0,1,30 12,84
(,2,0 17.29
0,3,0 11,57
70,54 1¢.83
7,1¢,0 7.71
u,‘q,o 9.15
0,30,0 B.04
0,45,4 7.02
1,0,0 7.22
Z,0,0 4. 2B
{171 (lniYo/Yt)i= Q.0004267

PARTIARLLY FENETRATING: A= 2.75 B= a.47

HYBRAULIC COMDUCTIVITY: 3.63E-07 ftissc
tE-0

0 ocm/secC

-
o
-
c
=

Fte
—

“'}1 I Y
e
¥/1 56

6.04



FT ¢ In{Yt-Yo)  HEC 186.28

10,08

2,00

Danville Landfill

Well: Gl19s
1-3-86
Slope
@.g@@%wmq
CONDUCTIVITY

1 11E-65
CH/SRE




COMPUTATION SHEET

INC.
0.
SHEET. OF

1406 Eost Washington Avenue  Suite 124 Maaison, Wisconsin 53703 [608) 255.2134

PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.

I//]a Y //:p G R '{-//f? 0 By !Daia: e,;iaw l%i, “,/jb
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COMPUTATION SHEET

1404 Fost Washington Avenue  Suite 124

Moaison. Wisconsin 53703 (608) 255-2134

SHEET.

/

Oof

PROJECT / PROPOSAL NAME

Uy Vll,:.//f

e,
[

/)

PR EPARED

CHECKED

PROJECT/PROPOSAL HO.

Dat

Y00 37/1/5:4

By:

[Detu=

= 1827

75T
| g/

.77
785

- Goa3yT
0132

i e s o e o i
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ReMT .

HYDROCON -

IMNC .

1.01

HYDRAULIC CONDUCTIVITY
Eouwer and Rice Method

Well: gl3os

PROJECT HAME: Danville Lardvill
FROJECT NUMBER: 108.%

FIELD WORK DATE(S): &/17-6/20-84

Rw - BDRINE RARIUS (IM): 3

USER NAME: HEC
DATE: 7-3-86

ke - WELL RADIUS {IM): 1
D - AQUIFER THICKNESS (FT):
STATIC WATER LEVEL READINE

26.5
(FT):

L - GCREEN LEMBTH (FT): 10

H - SCREEM BASE TO WATER TABLE (FY1: 16,71

STRRT TIME (H,M,5): 0,0,0

TIKE (H,M,S! DEFTH (FT}

4,0,0 iz

¢,0,30 11,24

0,0,485 10,9

0,1,0 14,83

0,1,15 14,34

G,1,30 10,08

a,2,0 g 770001

0,2,30 .27

,3,0 g.89

0,3,30 B.&

0,4,0 g.12

0,4,30 7.7¢6

0,5,0 7.5

0,6,0 725

4,7,30 6.98

0,9,0 4,84

O,10,0 £.72

{(1/t) (IalYo/Yti)= (.00087B2

FARTIALLY PEMETRATING: 8= 2.73 EB= 0.47

HYDRAULIC CONDUCTIVITY: 7.43E-07 +fi/sec
) 2.27E-00 tmisec

4,4



J1UN/5035 @Y
! |

M | | |

Jd5 /M . e T

CR-1ie'2 ¥ Tr—
ALIATLINANO : L

83000 ¢ S e
a0 [§ &y
98-E-L -
SBETH L17aM —88 a7
[TUAPUET o[ [TALE] 82" 90T 2K (08-30UT 14

Fe— P — [E—— PGB, -



__ ‘

RMT o INC -
HYDROCON - 1.01

HYDRAULIC CONDUCTIVITY
Houwer and Rice Method

lWell: B132S

 PROJECT NAME: Danville Landfill USER NAME: HEC
“IPROJECT NUMBER: 106,28 DATE: 7-3-86
IFIELD WORK DATE(S): 6/17-6/20-86
~1Rw - BORINE RADIUS (IN): 3 RC - WELL RADIUS (IN}: 1
JL - SCREEN LENGTH (FT): 10 D - AQUIFER THICKNESS {(FT): 12,5
"W - SCREEN BASE TO WATER TABLE (FT): 10.1 STATIC WATER LEVEL READING (FT): 7.44

START TIME {H,M,S): 0,0,0

{9 TIME (H,M,5)  DEFTH (FT}
6@0,0,0 10.39
0,0,10
o 00420
00,30

(.-1 «n m Ul

g.
a.
g
G, 0,45 8.
B 5,1 g.
lo,1,30 7.
-..,--:l.z,O 7.

0,3,0 7.
1044,0 7.
C1/8) (InYe/ved)

e O OF »= O~ ] LN -0 0N

|I t_l’] U‘" "-.I ‘-0 -

0.0114730

gPéRTEﬁLLY PERETRATING: A= 2.75 B= 0,47
]

"HYDRAULIC CONDUCTIVITY: 1.01E-0% ft/sec
3.0%E-04 cm/sec

"

| J A0
Sf!rjﬁfé
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RMT INC .

HYDROCON — 1.01
MYDRAULIC CONBUCTIVITY
EBguwer and Rice Method

TWell: Gld4ls

START TIWE (H,M,5): ¢,0,0

TIME (H,M,8) DEFTH (FT)

g,0,0 7.39
9,0,13 7.34
0,0,3¢0 9.25
0,1,0 g.1b

0,2,0

9
0,8,0 8.42
0,16,0 B.33
4,32,0 g.18

174y (lalYe/YL)) 0,0013414
FARTIALLY PENETRATING: A= 2,20 B= 0,35

HYDRAULIE CONDUCTIVITY: 1.33E-06 ft/sec
4,03E-00 ca/seC

"1 PROJECT NAME: Danville Landvill USER WAME: HEC
©3 FROJECT NUWBER: 106,28 DATE: 7-3-86
FIELD WORY DATE(SY: b6/17-6/Z0-B6
fiRw - BORIMB RADIUS (IMiz 3 Rc - WELL RADIUS {IN): 1
L - SCREEN LENBTH (FTI: o D - ARUIFER THICKNESS (FTI: &
., H - SCREEN BASE 7O WATER TRELE (FT): 1.9 STATIC WATER LEVEL RERDING (F7):

v AAW
?/Nfgé.

g.

1
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COMPUTATION SHEET

. 1" 1 / INC.
M
SHEET. OF

1406 East Washington Avenue  Sulte 124 Modison, Wisconsin 53703 (608) 255-2134

PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.

Oany e Cond o7 {’ “ o G DPE T Pruay l%ﬁ"/}//zf&
He 10.20 Moz ysos  Meeslee ST

v f._,_) - ’ - K v 2 »514 (V()

0 1505 ! S S S

g sl | Lees
SRR A2 B SU N A AR I EZ: E/ //W/,/UJWJ +_)_,_§_, 083
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A PFROJECT NUMBER: 106,28
FIELD WORE DATE(S): 6/17-4/20-8&
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EBouwer and Rice Method
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INC .
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5{ HYDRAULIC LCONDUCTIVITY: 2.89E-03 fi/sec

B.i19E~04 tm/seC

[ IP—

Eoames

Fmmne i
[T

[Re—

J A0
%/U/YG



i)
i — =100

)

} 1L /5025
|

.
-
-.-l
i i
=2 ]
e} ]
i uice ]

135 /M2 ",
PA-167'8 il

RLTATINANGD |
08T

ﬁmmmmﬁm_m
adl 04
98-£-L -108°G
STpTD 11N -0d "8l
[[iApueT a[iaveq  §d" 581 AN (0R-3H0T . A

F—— e, P — e T Lot -
e gt et ety o St gy e




pr———}

COMPUTATION SHEET

=T

1404 East Washingiion Avenue  Suite 124 Maodison. Wisconsin 3703 (608} 255-2134

OF

PROJECT / PROPOSAL NAME ) PREPARED CHECKED PROJECT/PROPCSAL NOQ.

!{ ‘ c]/] —[: /’0‘,{ ..," PP By: ]Dnte: BY%QUJ l%’?fll/x&i

S e s e b e M Mo s e e e B R e e ko iy mnes = s

75 e L .
oo |2.40 {2 - - e :
RIS Rt 77 S ML N a
D R 2 2N —- S

SR e . aed i e - - —_
- P e .. P




S
N
g ol i
1 AREEA RS “w;
SO PN FESSY U] EANE) YN il
et e EI i E :
R s Rl S e ; i Hw -
.mu' o ..J”f ;h %TW u.mJ.:T. - -
T ] g o~
RS I P 0T A IS SR R I e S NN (VR S WU
cheifeens ek ke | R R (T S Sl T Sl R PR i) P g
SR ks bt e : b i B IR T B
epeifada b b e S IR TR R TS A - - EIRTEE R
Py i M
- RENS AR i
SR - DR U VO SO O
il IR
4_r _..w H - - R [Ty PR - -
i v o - IS I I e
i i1 ﬁ
! i HERY ek B S N R A N
s e __Mi i S D R - .
[l I e N
L “+1u4 N A i ¢
i i ,,[r.wi SR [ S RS RPN R
J44 m Jd t [P NS PR SR A S
. .w ‘ .%.— . ‘_ w FUVENE BN SIS VR S
T 2 =
A T Y Y
RERRRRNN UG DO S S I
m - D <L Tl QUGN PR FANRET R S -
it s
1 S0 N O O OO A O B
[ -
. LA ey B L (o U,
Dl YOS SN L OV NV VI AR O
\kww; . o
A e T T e e e e e e L e e e e fe e b b BRI W
: L !
HONI 83d SNOISIAIQ Dt X 370A0 1

S WY 3 Gy T, e I EAETL YTt 3G o

B N S . W - 1l s G M G 3QZ ke 1O

[ —




[E—

f "

R

i

;
»
2

WARZY N

ENGINEERING INC

FALLING HEAD
PERMEABILITY TEST RESULTS

PROJECT: Residualis Management Technology
Madison, Wisconsin

LOCATION: Job No.

106.28

1409 EMIL STREET +« P.O, BOX 9538, MADISON, WIS. 53715 -

TEL, (608} 257-4848

™~

Test No. !

Job no,_ € 9643

rate 6727786

Sheet | of b |

J

sampLE (a)

G1145

G1325

G1195

DEPTH

SOIL DESCRIPTION

Red-Brown Lean Clay,

Brown Sandy Silt,

Brown Lean Clay,

(b) Little Fine Sand (CL) Some Clay (ML) Little Fine Sand (CL)}
|
SAMPLE DIAMETER {cm) 7.4 7.4 7.4 |
SAMPLE AREA, A (cm?) 42 .6 42.6 42 .6
SAMPLE LENGTH, L{cm) (¢} 17.5 15.0 19.0
INITIAL FINAL INITIAL FINAL INITIAL FINAL
MOISTURE CONTENT, % 12.2 12.5 24.6 25.3 13.7 13.5
DAY DENSITY (PCF) 124.2 124.2 98.7 98.7 122.5 122.5
COEFFICIENT OF PERMEABILITY, k {cmisec) ) §
oy o i3 %100 3.6 X 1077 3.4 X100 |
" 0% 1070 3.5 % 107 32 x 100 |
; 3.9 %100 35 %107 3.2 x10°0 B
; 72 x 100 3.5 x 107 3.3 x 100 -
: 57 x 108 3.9 x 107/ 3.5 x 100 5
; 3.9 % 700 23 x 107 3.2 x 100
7 10107 2.0 x 1077 3.2 x 100
” 1.0 x 1070 1.8 x 107 3.0x 10°0
3 57 X 10° 1.9 x 1077 3.3 x 100 |
10 3.8 x 100 2.0 x 10/ 3.1 x 1070
AVERAGE K, (cmiseq) (d)] 4.0 x 1070 1.9 x 1077 3.1 x 1070
FORMULA K = 23al 10ge —rl°- , Where a = cross-sectional area of standpipe,
At h t = time for water level to tall from initial height, he, to tinal height, h,
(Al other terms are defined above)
ReEMaRks: (@) Fach permeability test was performed on a 3" diameter shelby tube
sample delivered to our laboratory by RMT,
{b) Soil description based on visual classification.only.
{c) Each test specimen was taken near the center of the 3" shalby
tube sampies.
(d) Average of last three runs.
Checked By  DLN Approved By: DWA Date 7/156/85%

FOAMNOD 3005
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APPENDIX F

FLOW VELOCITY, VERTICAL GRADIENTS, AND AVERAGE
HYDRAULIC CONDUCTIVITY CALCULATIONS
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