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January 10, 2019 

Mr. Darrell Hartley 
Permits Unit Chief 
Solid Waste Management Program 
Division of Environmental Quality 
Missouri Department of Natural Resources 
1730 East Elm Street 
Jefferson City, Missouri 65101 
 

RE:  Bridgeton Landfill 
    Response to MDNR Comment Letters Dated December 14, 2018 

Dear Mr. Hartley: 

Bridgeton  Landfill,  LLC  received  correspondence  from  the  Missouri  Department  of  Natural 
Resource’s Solid Waste Management Program (MDNR‐SWMP) dated December 14, 2018. The 
correspondence was comprised of  three separate  letters presented comments on 1) a May 8, 
2018 response letter from Bridgeton Landfill, LLC; 2) the May 29, 2018 Groundwater Monitoring 
Plan  and  Groundwater  Sampling  and  Analysis  Plan  (GWMP/GWSAP)  prepared  by  Feezor 
Engineering,  Inc.  (FEI);  and 3)  the  June 27,  2018 Groundwater  Statistical  Analysis  Plan  (StAP) 
prepared by Jett Environmental Consulting. The letter regarding the GWMP‐GWSAP also included 
comments provided by  the Missouri Geological  Survey  (MDNR‐MGS).  The MDNR’s  comments 
regarding the May 8, 2018 response letter and the May 29, 2018 GWMP/GWSAP are reiterated 
below in bold, with Bridgeton Landfill, LLC’s responses in italics. The MDNR’s comments on the 
June 27, 2018 StAP will be addressed in a separate submittal. 

MDNR‐SWMP Comments on May 8, 2018 Response Letter 

Comment 1: The opinion of the SWMP is that sampling wells PZ‐100‐KS, PZ‐106‐KS, or PZ‐111‐
KS should either add credence to the belief that the contamination at well PZ‐104‐KS is due to 
well integrity issues or reveal that the Keokuk Zone should indeed be sampled. For this reason, 
the SWMP requires that the three wells be added to the groundwater monitoring network. 

Response: The GWMP/GWSAP has been revised to incorporate the three additional Keokuk Zone 
groundwater monitoring wells (PZ‐100‐KS, PZ‐106‐KS, and PZ‐111‐KS) into the facility’s detection 
monitoring program. A revised version of the GWMP/GWSAP has been enclosed as Attachment 
A. 
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Comment 2: The SWMP requires that Bridgeton Landfill, LLC submit the sample results of the 
headspace gas samples taken at well PZ‐104‐KS for comparison with the groundwater samples 
from the well in order to determine if the groundwater contamination is possibly due to gas 
migration and well integrity issues. 

Response: The laboratory analytical report for the July 9, 2018 headspace sample collected at PZ‐
104‐KS is enclosed as Attachment B. 

Comment  3:  The  May  8,  2018  response  letter  and  the  discussions  with  Bridgeton 
representatives  note  the  difficulties  of  groundwater  sampling  in  deep  wells.  The  SWMP 
understands the difficulties involved in sampling wells of this depth. 

Response: No response necessary. 

Comment 4: The SWMP also considers the unusual readings from the nearby gas extraction 
well 104 as additional reasons for not removing the Keokuk wells. The gas extraction well 104 
located in the area has exhibited high temperatures (200°), low methane concentrations, and 
high  carbon  dioxide  (CO2)  concentrations while  other wells  have  only  had  readings  of  low 
methane and high CO2. 

Response: No response necessary. 

The MDNR‐SWMP  also  provided  the  following  (unnumbered)  comment  on  the May  8,  2018 
response letter: 

Comment: The SWMP requires the Bridgeton Landfill, LLC submit a modified sampling protocol 
for use at the deep groundwater wells. Please also, submit the deep well sampling protocol 
within 30 days of receipt of this letter. 

Response: The GWMP/GWSAP has been revised to incorporate the three additional Keokuk Zone 
groundwater monitoring wells (PZ‐100‐KS, PZ‐106‐KS, and PZ‐111‐KS) into the facility’s detection 
monitoring  program  and  to  address  pump  design/installation  considerations  specific  to  these 
wells. No additional sampling protocol changes are necessary for the sampling of Keokuk Zone 
wells. 

MDNR‐MGS Comment on GWMP/GWSAP 

Comment 1: In section 3, Geology, the bedrock descriptions do not indicate that some of the 
bedrock at this site, is Karst. Please discuss in the appropriate section(s) about the Karst nature 
of the bedrock. Previous reports, which include geologic mapping of the high walls within the 
landfill, show collapse infilled structures, cavities, seeps, and springs. 

Response: Section 3 of the GWMP/GWSAP has been revised to more thoroughly address the karst 
nature of the bedrock formations that underlie the facility. A revised version of the GWMP/GWSAP 
has been enclosed as Attachment A. 
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Comment 2: Section 4.2, Deep Salem Zone, paragraph 3 states that, ‘Given that the top of the 
Keokuk  formation occurs  at….’  The  top of  the Keokuk  should be  changed  to  the  top of  the 
Salem. 

Response: The indicated sentence has been corrected. A revised version of the GWMP/GWSAP has 
been enclosed as Attachment A. 

MDNR‐SWMP Comment on GWMP/GWSAP 

Comment 1: The GMP/GSAP describes  sample collection and purging activities  for  low‐flow 
purging via pump, volumetric purging via pump, and volumetric purging via bailer. The plan 
does  not,  however,  discuss  the  criteria  for  the  determination  to  use  other  than  low‐flow 
sampling for a particular sample event. Low‐flow sampling is the preferred methodology for 
sampling protocols. Any change of sampling protocols needs to be justified with specific criteria 
and reasons why such a change in sampling procedures is necessary. Please submit a revised 
Groundwater Monitoring Plan and Groundwater Sampling and Analysis Plan that includes the 
criteria to be used for sampling protocols other than low‐flow sampling techniques. 

Response:  The  GWMP/GWSAP  has  been  revised  to  remove  references  to  low‐flow 
purging/sampling alternatives. The plan now specifies that low‐flow purging/sampling will be the 
only  method  utilized  for  groundwater  sampling  at  the  facility.  A  revised  version  of  the 
GWMP/GWSAP has been enclosed as Attachment A. 

Comment  2:  The  section  of  the  Sampling  and Analysis  plan  entitled  6.1 Detection  of  Static 
Groundwater  Elevation  notes  that  the  depth  to  static  groundwater  measurement  will  be 
measured  during  each  sampling  event  and  that  total  well  depth  measurement  will  be 
performed annually at each groundwater monitoring well. The plan does not state what criteria 
will be used to determine if a groundwater well needs to be redeveloped due to sediment build 
up. Please include all redevelopment criteria in a revised sampling and analysis plan. 

Response: The GWMP/GWSAP has been revised to specify the criteria for the redevelopment of 
groundwater monitoring wells.  A  revised  version  of  the GWMP/GWSAP has  been  enclosed as 
Attachment A. 

Should you have any questions or comments, please contact the undersigned at your convenience 
at 314‐202‐1538. 

Sincerely, 
 
 
 
Andrew Wyatt 
Senior Hydrogeologist / Residuals Management Team Member 
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Attachments:  A – Revised Groundwater Monitoring Plan / Groundwater Sampling and Analysis 

Plan 
B – Laboratory Analytical Report for PZ‐104‐KS Headspace Sample  

Cc:  Chris Nagel – MDNR‐SWMP (electronic) 
 Steve Jett – Jett Environmental Consulting (electronic) 

Steve Lombardo – Trihydro Corporation (electronic) 
 Jessie Merrigan – Lathrop Gage LLP (electronic) 
 Mark Milward – St. Louis County Department of Public Health (electronic) 
 Mike Parris – MDNR‐SWMP (electronic) 
 Paul Rosasco – EMSI (electronic) 

Dana Sincox – Bridgeton Landfill, LLC 
Victoria Warren – Republic Services (electronic) 
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1 INTRODUCTION 

On behalf of Bridgeton Landfill, LLC (Bridgeton Landfill), Feezor Engineering, Inc. (FEI) has 
prepared  this  Groundwater  Monitoring  Plan  (GWMP)  and  Groundwater  Sampling  and 
Analysis Plan (GWSAP) for the facility. 

This  plan  describes  the  groundwater  detection  monitoring  program  that  the  facility  is 
required  to  maintain  pursuant  to  Title  10  of  the  Code  of  State  Regulations  (CSR)  80‐
3.010(11)(C)4. The plan also describes the procedures to be used when collecting samples 
from the facility’s groundwater monitoring wells (the GWSAP). These sampling procedures 
are applicable to 1) the detection monitoring program required by 10 CSR 80‐3.010(11)(C)4 
and described in this GWMP; 2) the assessment monitoring program required by 10 CSR 
80‐3.010(11)(C)6  and  described  in  the  companion Assessment Monitoring  Plan;  and  3) 
corrective action monitoring required by 10 CSR 80‐3.010(12). 

The following documents were consulted during the preparation of this GWMP/GWSAP: 
Subpart  E of  the United States Environmental Protection Agency’s  (USEPA) Solid Waste 
Disposal  Facility  Criteria  (USEPA  1993);  the Missouri  Department  of  Natural  Resources 
(MDNR)  fact  sheet  Collection,  Handling,  and  Reporting  Procedures  for  Groundwater 
Samples  (MDNR 2014a); USEPA Region  I’s Low Stress  (Low Flow) Purging and Sampling 
Procedure for the Collection of Groundwater Samples from Monitoring Wells (USEPA 2017); 
the USEPA’s Methods for Chemical Analysis of Water and Wastes (UESPA 1983); and the 
USEPA’s Test Methods  for  Evaluation of  Solid Waste,  Physical/Chemical Methods  (a.k.a. 
SW‐846) (USEPA 2014). 

This  document  constitutes  an  update  to  the  facility’s  September  1995  GWMP  (Golder 
1995a)  and  its  November  1998  GWSAP  (Herst  1998).  This  GWMP/GWSAP  updates  the 
groundwater detection monitoring program to reflect revisions made to the well network 
and sampling schedule. The plan also includes revisions intended to enhance clarity, update 
terminology, and reflect changes in standard industry practice. 
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2 PHYSICAL SETTING 

This section presents a general description of the geographic location and physical setting 
of the Bridgeton Landfill. 

The Bridgeton Landfill is an approximately 52‐acre closed municipal solid waste landfill. The 
facility is located in the City of Bridgeton, St. Louis County, Missouri. The facility’s physical 
address is 13570 St. Charles Rock Road, St. Louis, Missouri 63044. The landfill is operated 
under the terms of MDNR Solid Waste Disposal Area Operating Permit Number #118912, 
issued on November 18, 1985. The facility formerly accepted household, commercial, and 
industrial solid waste. 

The site located on the eastern edge of the Missouri river floodplain. The Missouri River is 
located approximately two miles to the west of the site. The area is transitional between 
the  alluvial  floodplain  immediately  to  the  west  of  the  site  and  the  loessial  bluffs 
approximately a half‐mile to the east. The edge of the alluvial valley is oriented north to 
south, roughly through the western side of the site. The natural topography of the area is 
gently rolling. However, the site’s topography has been significantly altered by quarrying 
activities in the eastern portion of the site and the placement of mine spoils and landfill 
materials in the western portion of the site. 

The site’s use was agricultural until 1939, when a limestone quarry and crushing operation 
was initiated at the site. The limestone quarry was operated between 1939 and 1988, and 
was closed when economically recoverable reserves were exhausted. The quarry consists 
of two pits which were excavated to a maximum depth of approximately 240 feet below 
ground surface, an approximate elevation of 240 feet above mean sea level (ft/msl). 

The landfill was operated within the former limestone quarry. Landfilling operations were 
initiated within the northern pit (North Quarry) in 1979. Expansion of the landfill into the 
southern pit (South Quarry) was proposed in 1984 and authorized under Permit #118912 
in November 1985. Landfilling with the pits continued until December 31, 2004. 



3 
 

3 GEOLOGY 

This section presents a general description of the geologic setting of the Bridgeton Landfill. 
The  site’s  geology  has  been  described  in  detail  in  reports  previously  submitted  to  the 
MDNR,  including  the  1995 Hydrogeologic  Characterization  Report  (Golder  1995b).  The 
descriptions presented in this section are partly adapted from that report and others. 

For the purposes of groundwater monitoring, the geology underlying the Bridgeton Landfill 
can be divided into five units of interest, from oldest to youngest: the Keokuk formation 
bedrock,  the  Warsaw  formation  bedrock,  the  Salem  formation  bedrock,  the  St.  Louis 
formation  bedrock,  and  unconsolidated  materials  consisting  of  alluvium  and  loess.  Of 
these,  the  Warsaw  formation  is  not  a  groundwater‐bearing  unit  and  is  therefore  not 
discussed in the description of the site’s hydrogeology in Section 4 below. 

The carbonate geology that predominates in the aforementioned formations is susceptible 
to dissolution and  the  formation of  karst  topography. Although  the majority of  karst  in 
Missouri  occurs  in  south‐central  and  southeastern  regions  of  the  state,  it  can  occur 
anywhere that acidic water encounters joints, fractures, and bedding planes in susceptible 
forms of bedrock (e.g., limestone, dolomite, or gypsum). Although site‐specific structural 
information for the Keokuk, Warsaw, and Salem formations is not available, portions of the 
St. Louis formation that were exposed along the southern pit’s quarry wall in 1995 were 
mapped  as  a  part  of  hydrogeologic  characterization  activities.  This  geologic  mapping 
identified seeps, cavities, collapsed infilled structures, and other features associated with 
karst. See Section 3.4 below for further details. 

The former quarry pits were constructed to a depth consistent with the upper portion of 
the Salem formation. Accordingly, portions of  the Salem formation, St. Louis  formation, 
and unconsolidated materials are absent in those areas where the landfill was constructed. 

3.1 Keokuk Formation Bedrock 

The  Keokuk  formation  is  a  part  of  the  Osagean  series,  which  is  in  turn  a  part  of  the 
Mississippian system. The formation is a fresh to slightly‐ or moderately‐weathered, thinly‐ 
to medium‐bedded, medium‐strong limestone. The color of the formation is generally very 
light  gray  to  light  olive.  The  limestone  is  dolomitic,  with  members  that  are  variously 
described  as  siliceous  and  arenaceous,  as  well  as  porous  and  vuggy.  The  formation  is 
characterized  by  chert  layers  and  nodules.  Fractures  are  rare  in  the  Keokuk  formation, 
generally occurring at frequencies of up to two fractures per foot. Where they occur, these 
fractures are generally irregular and rough, or — alternately — bedded and planar. 

The top of the Keokuk formation is encountered at an elevation of approximately 115 to 
126 ft/msl in the eastern portion of the landfill and approximately 115 ft/msl in the western 
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portion of the landfill. The Keokuk formation is underlain by the Burlington formation and 
overlain by the Warsaw formation. 

3.2 Warsaw Formation Bedrock 

The Warsaw formation is a part of the Meramecian Series, which is in turn a part of the 
Mississippian system. The  formation  is a  fresh,  thickly‐bedded, weak to medium‐strong, 
microcrystalline to coarsely crystalline calcareous claystone and limestone. The formation 
includes abundant interbedding of dolomite, claystone, siltstone, clayey siltstone, and silty 
claystone. The lower portion of the Warsaw formation is predominantly thinly‐ to medium‐
bedded limestone, grading into the upper portion of the Keokuk formation, with thin chert 
layers and small chert nodules. The upper portion of the Warsaw formation is characterized 
by an approximately 2.5‐ to 10‐foot thick claystone or siltstone layer, commonly referred 
to as the Warsaw Shale. The color of the formation is generally dark greenish gray to olive 
black. Formation members are variously described as arenaceous or argillaceous, as well 
as porous and vuggy. Fractures are rare in the Warsaw formation, generally occurring at 
frequencies of up to one fracture per foot. Where they occur, these fractures are generally 
jointed, either irregular or planar, and either rough or smooth. 

The  top of  the Warsaw  formation  is  encountered at  an elevation of  approximately 240 
ft/msl  in  the eastern portion of  the  landfill  and approximately 250  to 260  ft/msl  in  the 
western  portion  of  the  landfill.  The  thickness  of  the  Warsaw  formation  ranges  from 
approximately  130  to  145  feet.  The  Warsaw  formation  is  underlain  by  the  Keokuk 
formation and overlain by the Salem formation. As noted above, the Warsaw formation is 
not  a  groundwater‐bearing  unit,  and  is  therefore  not  monitored  under  the  facility’s 
groundwater monitoring programs. 

3.3 Salem Formation Bedrock 

The Salem  formation  is  a part of  the Meramecian Series, which  is  in  turn a part of  the 
Mississippian system. The formation is a fresh, thinly‐ to thickly‐bedded, medium‐strong 
limestone. The color of the formation is generally pale yellowish brown to light olive gray. 
The  limestone  is  dolomitic  and  fossiliferous.  The  formation  is  also  characterized  by 
widespread interbedded dolomite layers and scattered chert clasts, nodules, and layers. 
Fractures are rare in the Salem formation, generally occurring at frequencies ranging from 
zero to one fracture per foot in the lower portion of the formation and up to two fractures 
per  foot  in  the  upper  portion  of  the  formation. Where  they  occur,  these  fractures  are 
generally jointed, irregular, and rough, or — alternately — jointed, planar, and smooth. 

The top of the Salem formation is encountered at an elevation of approximately 320 ft/msl 
in the eastern portion of the landfill and approximately 328 to 340 ft/msl in the western 
portion of the landfill. The thickness of the Salem formation ranges from approximately 67 
to 83 feet. Portions of the Salem formation were removed during quarrying activities, and 
as  such  the unit  is partly absent  in  those areas where  the  landfill was constructed. The 
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Salem  formation  is  underlain  by  the  Warsaw  formation  and  overlain  by  the  St.  Louis 
formation. 

3.4 St. Louis Formation Bedrock 

The St. Louis formation is a part of the Meramecian series, which is in turn a part of the 
Mississippian system. The formation is generally a fresh to slightly‐weathered, thinly‐ to 
very  thickly‐bedded,  microcrystalline  to  medium  crystalline,  medium‐strong  to  strong 
limestone.  The  color  of  the  formation  is  generally  very  light  gray  to  olive  gray.  The 
limestone is dolomitic, and the upper units of the formation are brecciated, stylolitic, and 
fossiliferous.  The  St.  Louis  formation  is  also  characterized  by  periodic  claystone  and 
siltstone beds and layers. The upper units of the formation contain occasional iron‐oxide 
concretions and chert nodules.  Fractures generally occur  in  the St.  Louis  formation at a 
frequency of zero to ten fractures per foot. Where they occur, these fractures are generally 
jointed, irregular, rough, and infilled with clay. 

The top of the St. Louis formation is encountered at an elevation of approximately 425 to 
460 ft/msl in the eastern portion of the landfill and approximately 379 to 445 ft/msl in the 
western  portion  of  the  landfill.  The  thickness  of  the  St.  Louis  formation  ranges  from 
approximately 65  to 130  feet. Portions of  the St.  Louis  formation were removed during 
quarrying activities, and as such the unit  is absent  in those areas where the  landfill was 
constructed. The St. Louis formation is underlain by the Salem formation and overlain by 
unconsolidated materials. 

As noted above, geologic mapping of the southern pit’s quarry wall was performed in 1995, 
as a part of hydrogeologic characterization activities. This mapping occurred after quarrying 
activities has ceased at the site, but before landfilling within the quarry pits had ceased. At 
that time, only the St. Louis formation was exposed. The mapping effort, as described in 
Golder  (1995b) delineated sub‐units within  the St.  Louis  formation and  identified major 
structures such as joints (with their orientation), collapsed infilled structures, cavities, and 
groundwater seeps. 

In general, collapsed  infilled structures and cavities were observed at  irregular  intervals 
along all  four of the major mapping sectors (corresponding to the northeast, southeast, 
southwest, and northwest sides of the southern pit): 3 collapsed infilled structures and 5 
cavities on the northeast side; 3 collapses and 4 cavities on the southeast; 1 collapse and 4 
cavities on the southwest; and 2 collapses and 1 cavity on the northwest. Groundwater 
seeps  appeared  to  occur  with  greatest  frequency  on  the  southeast  side  of  the  pit  (60 
seeps), with lesser frequency on the northwest (10 seeps) and northeast (8 seeps) sides, 
and with the least frequency on the southwest side (4 seeps). On the southeast side of the 
pit,  the seeps often  (but not always) occurred along  joints or bedding planes, or within 
collapsed infilled structures. The more frequent occurrence of seeps on the southeast side 
of  the  southern  quarry  pit  is  broadly  consistent  with  the  expected  groundwater  flow 
direction in the corresponding hydrogeologic zone, as the groundwater elevations in the 
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St. Louis / Upper Salem Zone are generally highest on the southern and eastern sides of the 
landfill (see Section 4.3, below). Further details on the historical quarry wall mapping are 
presented in Golder (1995b). 

3.5 Unconsolidated Materials 

The unconsolidated materials that overlie the St. Louis formation at the Bridgeton Landfill 
are comprised primarily of alluvium overlain by loess. The alluvium ranges from a silty clay 
and clayey silt to a sand, and the loess ranges from a silty clay to a clayey silt. The loess was 
redeposited  from  braided  glacial melt‐out  drainages  by westerly  winds  during  the  late 
Pleistocene. The thickness of the loess is greatest in the eastern portion of the landfill. In 
the eastern portion of the landfill, the thickness of the loess is approximately 13 to 22 feet, 
and the thickness of the alluvium is approximately 12 to 32 feet. The loess is thinner in the 
western  portion  of  the  site,  and  occasionally  absent,  due  to  quarrying  and  landfilling 
activities, as well as erosion within the floodplain. In the western portion of the site, the 
thickness of the loess (where present) is approximately 10 to 15 feet, and the thickness of 
the  alluvium  is  up  to  approximately  110  feet.  Portions  of  the  alluvium  and  loess were 
removed during quarrying activities, and as such these materials are absent in those areas 
where the landfill was constructed. 
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4 HYDROGEOLOGY 

This section presents a general description of the hydrogeologic setting of the Bridgeton 
Landfill.  The  site’s  hydrogeology  has  been  described  in  detail  in  reports  previously 
submitted to the MDNR, including the 1995 Hydrogeologic Characterization Report (Golder 
1995b). The descriptions presented in this section are partly adapted from that report and 
others. 

An  extensive  discussion  of  the  site’s  groundwater  elevations,  hydraulic  conductivity, 
secondary  permeability,  and  hydraulic  gradients  –  as  well  as  the  spatial  and  seasonal 
variation  in  these  parameters  –  was  previously  presented  in  the  November  28,  2016 
Groundwater Technical Report (GWTR) (Feezor 2016). Select data and findings from that 
report are referenced in this section. The complete details can be found in the GWTR. 

Four hydrogeologic zones are monitored at the Bridgeton Landfill, roughly corresponding 
to the four geologic units of interest described in Section 3, above: the Keokuk Zone, the 
Deep Salem Zone, the St. Louis / Upper Salem Zone, and the Alluvial Zone. Groundwater 
elevations in these four zones are monitored via a network of monitoring wells (which are 
sampled  under  the  facility’s  detection  and/or  assessment  monitoring  programs)  and 
piezometers (which are used for groundwater elevation monitoring). The entirety of the 
facility’s groundwater monitoring network is illustrated on Figure 4‐1. 

As noted in Section 3, above, the Warsaw formation is not a groundwater‐bearing unit, and 
is therefore not monitored under the facility’s groundwater monitoring programs. 

4.1 Keokuk Zone 

Four  wells  and  piezometers  near  the  Bridgeton  Landfill  are  completed  in  the  Keokuk 
formation: 

 PZ‐100‐KS 
 PZ‐104‐KS 

 PZ‐106‐KS 
 PZ‐111‐KS 

The Keokuk Zone monitoring network is illustrated on Figure 4‐2. 

Horizontal groundwater flow in the Keokuk Zone is generally from the southeastern side to 
northwestern side of the landfill. Groundwater elevations in the Keokuk Zone ranged from 
458.35 to 468.60 ft/msl  in 2015 ‐ 2016 (Feezor 2016). Given that the top of the Keokuk 
formation  occurs  at  approximately  115  to  126  ft/msl,  these  groundwater  elevations 
indicate confined aquifer conditions  in the Keokuk Zone. Based on the results of Packer 
tests and slug tests conducted as a part of the facility’s hydrogeologic characterization, the 
mean hydraulic conductivity of the Keokuk Zone is 5.5 × 10‐6 cm/sec (Golder 1995b). 
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Horizontal hydraulic gradients in the Keokuk Zone ranged from 0.0048 to 0.0050 in 2015 – 
2016,  with  a  mean  gradient  of  0.0049  (Feezor  2016).  Vertical  groundwater  gradients 
between the Keokuk and Deep Salem Zones are consistently negative, i.e., upward from 
the Keokuk into the Deep Salem. The vertical gradient ranged from ‐0.030 to ‐0.167 in 2015 
– 2016, with a mean gradient of ‐0.078 (Feezor 2016). 

4.2 Deep Salem Zone 

Nine wells and piezometers near the Bridgeton Landfill are completed in the deep portions 
of the Salem formation: 

 MW‐1204 

 PZ‐100‐SD 
 PZ‐104‐SD 

 PZ‐106‐SD 
 PZ‐111‐SD 
 PZ‐209‐SD 

 PZ‐210‐SD 
 PZ‐211‐SD 
 PZ‐212‐SD 

The Deep Salem monitoring network is illustrated on Figure 4‐3. 

Within the limits of the landfill, infiltrated groundwater originating from the Deep Salem 
Zone  (and  other  zones)  is  removed  via  pumping  from  the  quarry,  along  with  landfill 
leachate. Groundwater elevations  in  the Deep Salem Zone are generally highest on  the 
southern and southeastern side of the landfill and lowest on the northwestern side of the 
landfill. 

Groundwater elevations in the Deep Salem Zone ranged from 432.06 to 472.65 ft/msl in 
2015  –  2016  (Feezor  2016).  Given  that  the  top  of  the  Salem  formation  occurs  at 
approximately 240 to 260 ft/msl, these groundwater elevations indicate confined aquifer 
conditions  in  the Deep Salem Zone. Based on  the  results of Packer  tests  and  slug  tests 
conducted as a part of the facility’s hydrogeologic characterization, the mean horizontal 
hydraulic conductivity of the Deep Salem Zone is 1.1 × 10‐6 cm/sec (Golder 1995b). 

Horizontal hydraulic gradients in the Deep Salem Zone ranged between 0.0167 to 0.0176 
in 2015 – 2016, with a mean gradient of 0.0170 (Feezor 2016). This is approximately three 
to four times greater than the mean gradients observed in the Keokuk Zone (0.0049). 

Vertical groundwater gradients between the Deep Salem and St. Louis / Upper Salem Zones 
vary in orientation (upward or downward) throughout the site. At two well pairs — PZ‐106‐
SS / PZ‐106‐SD and PZ‐116‐SS / MW‐1204 — vertical gradients are consistently negative, 
i.e., upward from the Deep Salem into the St. Louis / Upper Salem. Vertical gradients are 
consistently positive, (i.e., downward from the St. Louis / Upper Salem into the Deep Salem) 
at the other five well pairs: PZ‐100‐SS / PZ‐100‐SD, PZ‐104‐SS / PZ‐104‐SD, PZ‐209‐SS / PZ‐
209‐SD, PZ‐210‐SS / PZ‐210‐SD, and PZ‐211‐SS / PZ‐211‐SD (Feezor 2016). 

The downward vertical gradient (where it occurred) between the St. Louis / Upper Salem 
and Deep Salem Zones ranged from 0.006 to 0.021 in 2015 ‐ 2016, with a mean gradient of 
0.014. The upward vertical gradient  (where  it occurred)  ranged  from 0.000  to  ‐0.042  in 
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2015  ‐2016, with a mean gradient of  ‐0.013.  In general,  the vertical gradients observed 
between the Deep Salem and St. Louis / Upper Salem Zones (0.019 downward mean, ‐0.013 
upward mean) are  smaller  in magnitude  than  those observed between  the Keokuk and 
Deep Salem Zones (‐0.078 upward mean) (Feezor 2016). 

4.3 St. Louis / Upper Salem Zone 

Although the St. Louis formation and upper Salem formation are geologically distinct, they 
are generally regarded as a single hydrogeologic unit at the Bridgeton Landfill site. Twenty‐
seven wells  and piezometers near  the Bridgeton  Landfill  are  completed  in  the St.  Louis 
formation and upper portions of the Salem formation: 

 PZ‐100‐SS 
 PZ‐101‐SS 
 PZ‐102‐SS 
 PZ‐102R‐SS 
 PZ‐103‐SS 
 PZ‐104‐SS 
 PZ‐105‐SS 
 PZ‐106‐SS 
 PZ‐107‐SS 

 PZ‐109‐SS 
 PZ‐111‐SS 
 PZ‐113‐SS 
 PZ‐115‐SS 
 PZ‐116‐SS 
 PZ‐200‐SS 
 PZ‐201A‐SS 
 PZ‐202‐SS 
 PZ‐203‐SS 

 PZ‐204‐SS 
 PZ‐204A‐SS 
 PZ‐205‐SS 
 PZ‐206‐SS 
 PZ‐208‐SS 
 PZ‐209‐SS 
 PZ‐210‐SS 
 PZ‐211‐SS 
 PZ‐212‐SS 

The St. Louis / Upper Salem monitoring network is illustrated on Figure 4‐4. 

Within  the  limits of  the  landfill,  infiltrated groundwater originating  from  the St.  Louis  / 
Upper Salem Zone (and other zones) is removed via pumping from the quarry, along with 
landfill leachate. Groundwater elevations in the St. Louis / Upper Salem Zone are generally 
highest on the southern and eastern sides of the landfill and lowest on the northern and 
western side of the landfill, although there is some local variation in this pattern. 

Groundwater elevations in the St. Louis / Upper Salem Zone ranged from 430.90 to 472.76 
ft/msl in 2015 – 2016 (Feezor 2016). Given that the top of the St. Louis formation occurs at 
approximately  379  to  460  ft/msl,  these  groundwater  elevations  indicate  semi‐confined 
aquifer conditions in the St. Louis / Upper Salem Zone. Based on the results of Packer tests 
and slug tests conducted as a part of the facility’s hydrogeologic characterization, the mean 
horizontal hydraulic conductivity of the St. Louis / Upper Salem Zone is 1.0 × 10‐6 cm/sec 
(Golder 1995b). 

Horizontal hydraulic gradients in the St. Louis / Upper Salem Zone ranged from 0.0283 to 
0.0332 in 2015 ‐ 2016, with a mean gradient of 0.0304 (Feezor 2016). This is approximately 
six times greater than the mean gradient observed in the Keokuk Zone (0.0049) and two 
times greater than the mean gradient observed in the Deep Salem Zone (0.0170). 
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Vertical groundwater gradients between the St. Louis / Upper Salem and Alluvial Zones vary 
in orientation (upward or downward) throughout the site. At two well pairs — PZ‐113‐AD 
/ PZ‐113‐SS and PZ‐114‐AS / PZ‐115‐SS — vertical gradients are consistently negative, i.e., 
upward from the St. Louis / Upper Salem into the Alluvial. However, vertical gradients are 
consistently positive, (i.e., downward from the Alluvial into the St. Louis / Upper Salem) at 
well pair PZ‐205‐AS / PZ‐205‐SS (Feezor 2016). 

The upward vertical gradient (where it occurred) between the Alluvial and St. Louis / Upper 
Salem Zones ranged from ‐0.003 to ‐0.093 in 2015 ‐ 2016, with a mean gradient of ‐0.044. 
The downward vertical gradient (where it occurred) ranged from 0.036 to 0.093 in 2015 ‐ 
2016, with a mean gradient of 0.064. In general, the vertical gradients observed between 
the  St.  Louis  / Upper  Salem and Alluvial  Zones  (0.064 downward mean,  ‐0.044 upward 
mean) are greater in magnitude than those observed between the Deep Salem and St. Louis 
/ Upper Salem Zones (0.019 downward mean, ‐0.013 upward mean) but smaller than those 
observed between the Keokuk and Deep Salem Zones (‐0.078 upward mean) (Feezor 2016). 

4.4 Alluvial Zone 

Thirteen  wells  and  piezometers  near  the  Bridgeton  Landfill  are  completed  in 
unconsolidated materials at the Bridgeton Landfill site: 

 D‐85 
 D‐87 
 I‐67 
 I‐68 
 I‐73 

 LR‐103 
 PZ‐112‐AS 
 PZ‐113‐AS 
 PZ‐113‐AD 
 PZ‐114‐AS 

 PZ‐205‐AS 
 PZ‐207‐AS 
 S‐84 

The Alluvial Zone monitoring network is illustrated on Figure 4‐5. 

As shown on this figure, the monitorable extent of the Alluvial Zone is limited to the west‐
central, northwestern, and northern sides of the  landfill. These correspond to the areas 
where  the  alluvium  is  thickest  and  where  perched  (unconfined)  groundwater  occurs 
consistently and continuously at the interface between the St. Louis formation bedrock and 
unconsolidated  materials.  Some  perched  groundwater  is  present  within  the 
unconsolidated  materials  on  the  eastern  side  of  the  landfill,  but  this  groundwater  is 
discontinuous and thin (generally less than two feet of saturated thickness). 

Within the limits of the landfill, infiltrated groundwater originating from the Alluvial Zone 
(and other zones)  is removed via pumping from the quarry, along with  landfill  leachate. 
Groundwater elevations in the Alluvial Zone are generally highest on the west‐central side 
of the landfill and lowest on the northern and northwestern sides of the landfill, but there 
is substantial local and seasonal variation in this pattern. 
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Groundwater elevations in the Alluvial Zone ranged from 431.20 to 435.71 ft/msl in 2015 
– 2016 (Feezor 2016). Based on the results of slug tests and laboratory permeability tests 
conducted as a part of the facility’s hydrogeologic characterization, the mean horizontal 
hydraulic conductivity of the Alluvial Zone is 8.4 × 10‐5 cm/sec (Golder 1995b). 

Horizontal hydraulic gradients in the Alluvial Zone ranged from 0.0010 to 0.0027 in 2015 ‐ 
2016, with a mean gradient of 0.0021 (Feezor 2016). This is less than half the mean gradient 
observed  in  the  Keokuk  Zone  (0.0049)  and  substantial  lower  than  the mean  gradients 
observed in the Deep Salem Zone (0.0170), and St. Louis / Upper Salem Zone (0.0328). 
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5 GROUNDWATER MONITORING WELLS 

This section describes the groundwater monitoring well network that is used to evaluate 
the  Bridgeton  Landfill.  The  detection  monitoring  program  is  the  primary  focus  of  this 
section, but the assessment monitoring program is also briefly summarized. Further details 
on  the  assessment  monitoring  program  can  be  found  in  the  companion  Assessment 
Monitoring Plan (AMP). 

5.1 Detection Monitoring Network 

The groundwater detection monitoring network for the Bridgeton Landfill is comprised of 
41 wells, screened within four separate hydrogeologic zones: 
 

Alluvial Wells 

 D‐85(A) 

 I‐68 

 I‐73(A) 

 PZ‐112‐AS(A) 

 PZ‐113‐AS* 

 PZ‐113‐AD* 

 PZ‐114‐AS(A) 

 PZ‐205‐AS(A) 

 PZ‐207‐AS(A) 

 S‐84(A) 

 
St. Louis / Upper Salem Wells 

 PZ‐100‐SS 

 PZ‐101‐SS(A) 

 PZ‐102‐SS 

 PZ‐102R‐SS 

 PZ‐103‐SS(A) 

 PZ‐104‐SS(A) 

 PZ‐105‐SS 

 PZ‐106‐SS 

 PZ‐107‐SS(A) 

 PZ‐109‐SS 

 PZ‐111‐SS 

 PZ‐113‐SS 

 PZ‐115‐SS 

 PZ‐116‐SS(A) 

 PZ‐200‐SS* 

 PZ‐201A‐SS 

 PZ‐202‐SS(A) 

 PZ‐203‐SS 

 PZ‐204‐SS 

 PZ‐204A‐SS* 

 PZ‐205‐SS 

 PZ‐206‐SS 

 
Deep Salem Wells 

 MW‐1204(A) 

 PZ‐100‐SD 

 PZ‐104‐SD(A) 

 PZ‐106‐SD 

 PZ‐111‐SD 

 
Keokuk Wells 

 PZ‐100‐KS 
 

 PZ‐104‐KS(A) 

 PZ‐111‐KS 

 PZ‐106‐KS 

 
Wells  indicated  with  (A)  are  currently  under  assessment  monitoring.  When  assessment 
monitoring  is  no  longer  required  at  one  of  these  wells,  pursuant  to  10  CSR  80‐
3.010(11)(C)6.G, routine detection monitoring will be reinstated at that well. 
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Wells indicated with * are currently utilized as detection monitoring wells but may require 
additional monitoring  in  the  future,  based  on  historic  inorganic  exceedances  of  federal 
primary drinking water standards (maximum contaminant limits, or MCLs). 
 
Table  5‐1  summarizes  the  basic  as‐built  information  for  the  facility’s  groundwater 
detection monitoring wells. Figure 5‐1  illustrates the  layout of the detection monitoring 
network. 
 
When available, borehole logs and as‐built construction diagrams that were prepared for 
the wells at the time of installation are presented in Appendix A. The borehole logs present 
information  on  the  geologic  materials  encountered  during  well  drilling.  The  as‐built 
diagrams present well construction specifications, such as diameter, total depth, screened 
interval depth, and screen slot size. 
 
The wells are equipped with dedicated  low‐flow bladder pumps  that will be utilized  for 
purging and sampling of groundwater. Each well has historically yielded sufficient water 
volume  to  allow  for  laboratory  analysis  of  the  full  suite  of  analytical  constituents  (see 
Section 5.1.2, below), and it is anticipated that the wells will continue to do so in the future. 

5.1.1 Sampling Frequency 

At most solid waste landfills, detection monitoring is performed on a semi‐annual basis in 
May and November in accordance with 10 CSR 80‐3.010 (11)4. However, per a July 30, 2014 
comment letter from the SWMP (MDNR 2014b), the Bridgeton Landfill is currently sampled 
on a quarterly basis. Quarterly sampling is normally performed in the months of February, 
May,  August,  and  November,  although  a  sampling  event  may  be  extended  into  the 
preceding or following month if necessary due to logistical constraints. 
 
The sampling schedule for the detection monitoring program is summarized on Table 5‐2. 
Most of the facility’s detection monitoring wells are sampled on a quarterly basis. However, 
one well is sampled on an annual basis in May: Alluvial well PZ‐114‐AS. 
 
As described in the GWTR (Feezor 2016) and December 26, 2017 Groundwater Evaluation 
Report  (GWER)  (Feezor  2017),  it  has  previously  been  acknowledged  by  both  Bridgeton 
Landfill, LLC and the SWMP that organic constituent detections observed at well PZ‐114‐AS 
are likely attributable to an off‐site source. This source originates from the Virbac Animal 
Health (formerly PM Resources, Inc.) property located across St. Charles Rock Road from 
the  facility  (MDNR  2003).  In  an  April  27,  2018  comment  letter,  the MDNR  approved  a 
reduction in sampling frequency at PZ‐114‐AS from quarterly to annual sampling (MDNR 
2018). 
 
Consistent with the MDNR’s April 27, 2018 letter, Keokuk Zone wells PZ‐100‐KS, PZ‐106‐KS, 
PZ‐111‐KS  will  be  sampled  on  a  quarterly  basis  until  sufficient  background  data  are 
available  for  statistical  evaluation,  using  the  procedures  presented  in  the  companion 
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Statistical Analysis Plan. Afterwards, sampling frequency at these three Keokuk zone wells 
will be reduced to an annual basis. 

5.1.2 Analytical Constituents 

During each quarterly detection monitoring event, the detection monitoring wells listed in 
Section 5.1 will be analyzed for the constituents specified  in 10 CSR 80‐3.010(11)(C)4.B, 
including those listed and Appendix I to 10 CSR 80‐3.010. Appendix B presents a summary 
of these routine quarterly analytical constituents and suggested analytical methods. 

5.2 Assessment Monitoring Network 

The  current  groundwater  assessment  monitoring  network  for  the  Bridgeton  Landfill  is 
comprised of 22 wells, screened within four separate hydrogeologic zones: 
 

Alluvial Wells 

 D‐85(D) 

 I‐73(D) 

 PZ‐112‐AS(D) 

 PZ‐114‐AS(D) 

 PZ‐205‐AS(D) 

 PZ‐207‐AS(D) 

 S‐84(D) 

 
St. Louis / Upper Salem Wells 

 PZ‐101‐SS(D) 

 PZ‐103‐SS(D) 

 PZ‐104‐SS(D) 

 PZ‐107‐SS(D) 

 PZ‐116‐SS(D) 

 PZ‐202‐SS(D) 

 PZ‐209‐SS 

 PZ‐210‐SS 

 PZ‐211‐SS
 

Deep Salem Wells 

 MW‐1204(D) 

 PZ‐104‐SD(D) 

 PZ‐209‐SD 

 PZ‐210‐SD 

 PZ‐211‐SD 

 
Keokuk Wells 

 PZ‐104‐KS(D) 
 
Wells  indicated with  (D) are a part of the facility’s detection monitoring network, but are 
also  currently  used  as  wells  to  evaluated  the  rate  and  extent  of  impacts  under  the 
assessment monitoring program. When assessment monitoring  is no  longer  required at 
one of these wells, pursuant to 10 CSR 80‐3.010(11)(C)6.G, routine detection monitoring 
will be reinstated at that well. 
 
Table  5‐1  summarizes  the  basic  as‐built  information  for  the  facility’s  groundwater 
assessment monitoring wells. Figure 5‐2 illustrates the layout of the assessment monitoring 
network. The facility’s assessment monitoring program – including sampling frequencies, 
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analytical  constituents,  and  groundwater  protection  standards  –  is  discussed  in  greater 
detail in the companion AMP. 

5.3 Piezometer (Groundwater Elevation) Network 

On a quarterly basis – typically as a part of the detection sampling event – a depth to static 
groundwater  measurement  is  made  at  each  of  the  facility’s  monitoring  wells  and 
piezometers (see the Groundwater Sampling and Analysis Plan in Section 6, below). The 
facility’s piezometers are monitoring locations that are not routinely sampled, but are still 
used  for  the  purposes  of  this  determination  of  depth  to  static  groundwater  (and 
groundwater elevation). 
 
The  piezometer  network  for  the  Bridgeton  Landfill  is  comprised  of  six  wells,  screened 
within three separate hydrogeologic zones:

Alluvial Wells 

 D‐87 

 I‐67 

 LR‐103 

St. Louis / Upper Salem 
Wells 

 PZ‐208‐SS 

 PZ‐212‐SS 

Deep Salem Wells 

 PZ‐212‐SD 

Table  5‐1  summarizes  the  basic  as‐built  information  for  the  facility’s  groundwater 
piezometers. Figure 5‐3 illustrates the piezometer network. 
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6 SAMPLING AND ANALYSIS PLAN 

This  section  and  Section  7  present  the  groundwater  sample  collection,  handling,  and 
reporting procedures for the Bridgeton Landfill. This section constitutes an update to the 
facility’s November 1998 GWSAP (Herst 1998). 

The  facility  or  its  designated  sampling  consultant  will  adhere  to  these  methods  when 
conducting  groundwater  monitoring  events.  These  methods  are  intended  to  yield 
representative and comparable groundwater analytical results from each monitoring well 
during  each monitoring  event.  All  field  activities will  be  conducted  in  a manner  that  is 
consistent with the facility’s Health and Safety Plan (Bridgeton Landfill, LLC 2016). 

Laboratory  analysis  of  groundwater  samples  shall  be  performed  by  each  laboratory 
according  to  their  established  standard  operating  procedures.  Each  laboratory  shall 
produce and maintain complete documentation of its analytical work. 

The sampling of a groundwater monitoring well generally consists of the following steps, 
which are described in more detail in Sections 6.1 through 6.3, below: 

 Determination of static groundwater elevation; 

 Well purging; and 

 Collection of samples. 

6.1 Determination of Static Groundwater Elevation 

A  depth  to  static  groundwater  measurement  will  be  performed  at  each  groundwater 
monitoring well prior to purging. Static groundwater elevation will be determined for each 
well by subtracting the measured depth to static groundwater from the surveyed elevation 
of the top of the well riser (inner casing). 

In  addition,  a  total  well  depth  measurement  will  be  performed  annually  at  each 
groundwater monitoring well and piezometer. For wells with dedicated pumps installed, a 
depth  to  top  of  pump  measurement  may  be  performed  in  lieu  of  a  total  well  depth 
measurement. In such cases, the total well depth may be determined by referencing as‐
built construction diagrams. 

Depth  measurements  will  be  recorded  to  the  nearest  0.01  foot,  measured  from  a 
permanent reference mark located on the top of the well riser. Immediately following the 
water level measuring device’s use at each well, those parts of the device that come into 
contact with groundwater will be cleaned with a non‐phosphate detergent and then rinsed 
with  deionized  water.  This  cleaning  is  performed  to  minimize  the  potential  for  cross‐
contamination. 



17 
 

The facility’s groundwater monitoring wells and piezometers will be routinely evaluated for 
indications  that  sediment  is  accumulating  inside  the  well  in  substantial  quantities  and 
thereby potentially restricting inflow of groundwater. Monitoring results that may indicate 
substantial  sediment  accumulation  include  reductions  in  groundwater  elevations  and 
yields over time. These indicators or other field observations suggest that there is an issue 
with sediment accumulation, the facility will investigate further. Other methods that may 
be  used  to  verify  this  accumulation  include  performance  of  slug  tests,  inspection  via 
downhole camera, and removal of dedicated pump equipment (where present) for total 
well depth measurement and comparison to as‐built information. 

If it is verified that substantial sediment has accumulated in a monitoring well, the well will 
be  redeveloped  in  a  manner  consistent  with  10  CSR  23‐3.030(10).  A  standard 
redevelopment methodology consists of alternating sessions of surging via block/disc and 
pumping  to  remove  sediment.  The  specific methods  used  to  redevelop  a  given will  be 
determined on a case‐by‐case basis, and based in part on well design, sediment character 
and quantity, aquifer properties, and other factors. 

6.2 Well Purging 

Purging of monitoring wells prior to sample collection is necessary to remove stagnant or 
thermally  stratified  groundwater  from  the  well  casing  and  sandpack  that  may  not  be 
representative of groundwater within the aquifer. If possible, purging of a well should be 
performed at  a  rate  at  or below  the well’s  recovery  rate,  to minimize  the migration of 
groundwater above the well screen. Purged groundwater water will be containerized and 
disposed of in the facility’ leachate treatment system. 

Throughout  the  purging  process,  the  purged  groundwater  will  be  monitored  for  field 
parameters:  pH,  specific  conductance,  temperature,  turbidity,  dissolved  oxygen,  and 
oxidation‐reduction  potential  (ORP).  Field  parameter  values  will  be  monitored  and 
recorded at regular intervals, with a minimum interval of five minutes. Field instruments 
utilized  for  parameter  monitoring  will  be  calibrated  according  to  the  manufacturers’ 
recommendations. 

Purging will continue until field parameter equilibrium is achieved. Equilibrium is achieved 
when parameters exhibit variation equal to or less than the following, for a minimum of 
three consecutive field parameter readings: 

 pH (0.1 standard pH units) 

 Specific conductance (10%) 

 Temperature (0.5 °C) 
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Allowances may be made regarding the definition of equilibrium based on the aquifer’s 
characteristics at individual wells. Turbidity, dissolved oxygen, and ORP will be monitored 
and recorded, but not used for the determination of equilibrium. 

If a well purges dry prior to the achievement of field parameter equilibrium, the well will 
be purged to the lowest reasonable groundwater elevation, permitted to recover, and then 
sampled within 24 hours of the completion of purging. 

If dedicated or disposable purging equipment is not utilized, the equipment will be cleaned 
following  its  use  at  each  well,  to  minimize  the  potential  for  cross‐contamination  (see 
Section 6.4 below). 

A pump will  be utilized  to perform purging of  groundwater monitoring wells.  Low‐flow 
purging  is  the  recommended  method  of  pump  purging  at  the  Bridgeton  Landfill.  This 
method utilizes a pump that  is capable of relatively  low pumping rates. For most of the 
monitored groundwater  zones,  the pump  is  set within  the well’s  screened  interval. The 
exception is wells with exceptionally deep screened intervals (i.e., Keokuk Zone wells PZ‐
100‐KS,  PZ‐104‐KS,  PZ‐106‐KS,  and  PZ‐111‐KS).  The  pump  installation  at  such  wells 
incorporates an intake drop tube that extends to the screened interval, while the pump 
itself is set at a higher elevation. During low‐flow purging, a pumping rate of 200 to 450 
mL/min is typically utilized at the Bridgeton Landfill. 

During  low‐flow  purging  via  pump,  pumping  rates  will  be  regulated  or  controlled  to 
minimize turbulent flow, prevent damage to monitoring well components, and minimize 
the introduction of sediments into the well. Prior to recording field parameters, a minimum 
groundwater volume will be purged from the well, equal to two times the volume of the 
pump and its associated tubing. Field parameter measurements will be recorded at regular 
time intervals. A flow‐through cell will be used for all field parameter measurements other 
than  turbidity,  to ensure  that each  instrument’s  sensor  is  in contact with  flowing purge 
water.  When  utilizing  low‐flow  purging  methods,  purging  will  continue  until  field 
parameter equilibrium has been achieved (if possible). Approximate pumping rates and the 
approximate volume of groundwater removed from the well will be recorded on the well’s 
field log. 

6.3 Sample Collection 

A  groundwater  monitoring  well  may  be  sampled  as  soon  as  field  parameters  have 
stabilized, or, if purged to dryness, as soon as it has recovered sufficiently, but typically no 
more  than  24  hours  after  purging.  The  same methods  utilized  for well  purging will  be 
utilized  for  sample  collection.  The  groundwater  sample  will  be  transferred  to  sample 
containers in such a manner as to minimize agitation and aeration; sample bottles will be 
filled  directly  from  the  pump’s  discharge  tube.  Field  parameters will  be measured  and 
recorded at the time of sampling. If the well is sampled immediately after purging, the final 
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set of purging parameter values may be used for this purpose. If the well is sampled later, 
a new set of parameter values will be measured and recorded concurrently with sampling. 

Individual  sample  containers will  be  filled  in order of decreasing  sensitivity  to potential 
volatilization of the analytical constituents, as specified on Table 6‐1. This table is organized 
according to the preservation methods associated with the suggested analytical methods 
listed in Appendix B. 

Sample containers (vials) for volatile organic compound (VOC) analysis should be filled in 
such a manner as to eliminate head space within the container. If bladder pumps are used 
for the collection of VOC samples, the pump setting should be set so that one pulse will 
deliver sufficient water to fill a 40 mL VOC vial. 

6.4 Equipment Cleaning 

If utilized, non‐dedicated, non‐disposable purging and sampling equipment will be cleaned 
following use at each monitoring well. Cleaning will consist of a wash with a non‐phosphate 
detergent solution, followed by a rinse, both inside and out, with distilled water. Disposable 
equipment will not be  reused after  its  initial use, and will be placed  in a  trash bag and 
disposed of properly on‐site. 

6.5 Sample Handling 

As soon as possible after collection, groundwater samples should be placed in a laboratory‐
provided cooler out of direct sunlight. Sample bottles will be received pre‐preserved from 
the  laboratory.  Preservation  methods  include  pH  adjustment,  chemical  addition,  and 
cooling  of  the  sample  to  a  minimum  temperature.  The  specific  preservation  methods 
associated  with  the  suggested  analytical  methods  are  presented  with  the  detection 
monitoring constituent list in Appendix B. 

6.6 Sample Documentation and Chain‐of‐Custody 

6.6.1 Field Logs 

Field logs will be prepared for each groundwater monitoring event conducted at the facility. 
In  the  event  that  an  unexpected  or  apparently  anomalous  groundwater  analysis  result 
occurs, the logs may assist in determining if the result is attributable to the circumstances 
of sample collection rather than a true change in groundwater quality. It is recommended 
that a discrete field log sheet be prepared for each groundwater monitoring well that is 
sampled. The following information should be recorded on each field log sheet: 

 Facility name and location; 

 Well name or designation; 

 Names and affiliation(s) of sampling personnel; 



20 
 

 Well purging method and equipment (including whether equipment is dedicated 
or non‐dedicated); 

 Depth to static groundwater prior to purging, total well depth (measured or as‐
built), and depth to top of pump (if applicable); 

 Calculated groundwater elevation; 

 Depth to groundwater and groundwater elevation from the previous 
measurement/sampling event; 

 Well inner casing diameter; 

 Purging/sampling equipment settings (e.g., pressure); 

 Date and time of well purging (start and end time); 

 Approximate well purging rate (if applicable); 

 Approximate volume of groundwater purged, including tubing volume; 

 Depth to groundwater immediately after purging; 

 Field parameter readings; 

 Make, model, and serial number of field parameter instruments; 

 Documentation of field instrument calibration procedures and calibration checks 
(if not documented in site field book); 

 Sample collection method and equipment (including whether equipment is 
dedicated or non‐dedicated); 

 Depth to groundwater at time of sampling (if sampling is not performed 
immediately after purging); 

 Date and time of sample collection; 

 Field parameter readings at time of sampling (if different from final set of field 
parameters from purging); 

 Appearance of sample; 

 Weather conditions and other field observations at the time of sample collection; 

 Number of bottles collected; and 

 Type of monitoring event (e.g., detection, assessment, resample, special, etc.) 

6.6.2 Sample Labels 

A label will be affixed to each sample container to assist in proper sample identification.  
Sample labels will be sufficiently durable to remain legible even when wet. The following 
information should be included on each sample label: 

 Well name or designation, or other identifying description (e.g., “Trip Blank”); 

 Name or initials of sampling personnel; 

 Date and time of sample collection (if applicable); 

 Preservatives utilized (if applicable); and 
 Constituents and/or methods requested for analysis (space permitting) or laboratory 

code designating same. 
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6.6.3 Chain‐of‐Custody Record 

A chain‐of‐custody (CoC) record will accompany each shipment of groundwater samples to 
the analytical laboratory. The CoC record documents the history of the collection, transfer, 
and transport of each sample. The record facilitates the tracing of the possession of each 
groundwater  sample  from  collection  through  laboratory  analysis.  Each  individual 
responsible for the samples from the time of field collection through the time of receipt by 
the analytical laboratory will be consecutively documented on the CoC record. Each sample 
that  is  shipped,  including  quality  assurance  /  quality  control  samples  (see  Section  6.7, 
below), will be identified on the CoC record. The CoC record should include sufficient copies 
such that each individual involved in the chain of possession receives their own copy. 

The following information should be included on the CoC record: 

 Facility name and location; 

 Well name or designation, or other  identifying description (e.g., “Trip Blank”) for 
each sample; 

 Names, affiliation(s), and signature of sampling personnel; 

 Date and time of sample collection (if applicable) for each sample; 

 Sample type or matrix (e.g., “Groundwater”) for each sample; 

 Number of containers for each sample; 

 Constituents and/or methods requested for analysis; 

 Preservatives utilized (if applicable) for each sample; 

 Names and signatures of all persons involved in the chain of possession; 

 Inclusive dates and times of possession; 

 Internal  temperature  of  shipping  container  when  opened  at  laboratory  (if 
applicable); 

 Comments regarding any unusual circumstances or conditions (e.g., containers that 
could be filled only partially due to groundwater volume limitations); and 

 Any applicable time constraints (e.g., 48‐hour turnaround time for sample analysis). 

6.7 Field Quality Assurance / Quality Control Samples 

The  collection and analysis of  field quality  assurance  / quality  control  (QA/QC)  samples 
allows for verification that the collection and handling process has not affected the quality 
of  the  groundwater  samples.  Quality  control  relates  to  the  integrity  of  samples  during 
collection  and  shipping. QC  is  addressed  through  the  incorporation  of  trip  blanks,  field 
blanks, and equipment blanks into the analytical program. Quality assurance relates to the 
accuracy  and  repeatability  of  the  analytical  results.  QA  is  addressed  through  the 
incorporation  of  field  duplicate  and  matrix  spike  /  matrix  spike  duplicate  (MS/MSD) 
samples into the analytical program. 

Field QA/QC samples will be prepared in the same manner as groundwater samples from 
monitoring wells with respect to sample volume, containers, and preservation. 
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6.7.1 Trip Blanks 

A trip blank is utilized to document potential sample contamination attributable to shipping 
and handling procedures — specifically, to assess potential contamination associated with 
VOCs. A  trip blank  typically  consists  of  deionized water placed  into  appropriate  sample 
containers by the analytical laboratory. The trip blank is placed in the shipping container 
with the other (empty) sample containers and shipped to the site. The trip blank is then 
shipped with the collected groundwater samples and other QA/QC samples back to the 
laboratory. Trip blanks are not opened during sampling activities. One trip blank sample 
will be shipped to the analytical laboratory on each day that VOC samples are shipped. 

6.7.2 Field (Atmospheric) Blanks 

A field (or atmospheric) blank is utilized to document the potential influences on sample 
quality that are attributable to site conditions at the time of sample collection. A field blank 
consists  of  deionized  water  poured  into  sample  containers  at  the  facility  during  field 
sampling activities and under the same general environmental conditions as groundwater 
monitoring well samples. A minimum of one field blank will be collected and shipped to the 
analytical laboratory per week during the sampling event. 

6.7.3 Equipment Blanks 

An  equipment  (or  rinsate)  blank  is  utilized  to  document  adequate  decontamination 
procedures  for  non‐dedicated  purging  and  sampling  equipment  (this  does  not  apply  to 
water level measuring devices). Following decontamination of equipment (see Section 6.4, 
above),  an  equipment  blank  is  prepared  by  pouring  deionized  water  into  or  over  the 
decontaminated  equipment  and  then  collecting  this  water  into  sample  containers. 
Equipment blanks are not required if dedicated purging and sampling equipment is utilized, 
as it typically is at the Bridgeton Landfill. If non‐dedicated equipment is used, a minimum 
of one equipment blank will be collected and shipped to the analytical laboratory per day.  

6.7.4 Field Duplicates 

A field duplicate sample (or co‐located sample) is utilized to document the precision of the 
sampling procedures. A field duplicate sample consists of an independent sample collected 
as close as possible to the primary groundwater monitoring well sample in both location 
and time. The primary and field duplicate sample are collected from the same groundwater 
monitoring well, stored in separate sample containers, and analyzed independently by the 
same analytical methods and laboratory. A minimum of one field duplicate will be collected 
and shipped to the analytical laboratory for every 20 samples shipped. 

6.8 Field Logbook 

Field  logbook(s)  will  be  maintained  on  an  ongoing  basis  for  the  facility’s  groundwater 
monitoring program. Each day of field activities will be documented in the field logbook, 
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which  will  serve  as  a  record  of  general  field  observations,  significant  events,  and  any 
information not otherwise documented on  the  individual  sampling  field  log  sheets  (see 
Section 6.6.1, above). The following information may be included in the field logbook: 

 Facility name and location; 

 Names and affiliation(s) of sampling personnel; 

 Work start and end times; 

 Weather conditions, including changes throughout the sampling day; 

 Documentation of field instrument calibration procedures and calibration checks (if 
not documented on field log sheets); 

 Observations of any damage to or suspected tampering of monitoring wells; 

 Observations indicating a need for well development; and 

 Details  regarding  any unusual  or unexpected occurrences during  the monitoring 
event. 



24 
 

7 REPORTING 

For  each  detection  monitoring  event,  the  results  generated  by  field  activities  and 
laboratory  analysis  of  samples  will  be  evaluated  to  determine  whether  a  statistically 
significant  increase  (SSI)  over  background has  occurred,  in  accordance with  10  CSR  80‐
3.010(11)(C)5.  The  sampling  results and  the  statistical evaluation will be presented  in a 
groundwater detection monitoring report. 

The quarterly depth  to  static  groundwater measurements performed concurrently with 
groundwater  sample  collection will  be  utilized  to  prepare  a  set  of  four  potentiometric 
surface maps  for  the monitoring event,  corresponding  to  the Alluvial,  St.  Louis  / Upper 
Salem, Deep Salem, and Keokuk Zones. These potentiometric surface maps will be included 
in the detection monitoring report. 

In accordance with 10 CSR 80‐3.010(11)(C)4.C, the detection monitoring report for each 
sampling event will be submitted to the MDNR within 90 days of the date on which the first 
sample  was  collected.  In  accordance  with  10  CSR  80‐3.010(11)(C)4.E,  an  electronic 
deliverable of the analytical results will also be submitted to the MDNR. The deliverable 
will be formatted and submitted as described in the MDNR’s online instructions: 

https://dnr.mo.gov/env/swmp/gdwtrsub.htm 

The statistical methods used to evaluate results from the Bridgeton Landfill are described 
in detail in the companion Statistical Analysis Plan. 
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TABLES 

5‐1  Groundwater Monitoring Wells and Piezometers 
5‐2  Detection Monitoring Schedule 
6‐1  Recommended Order of Groundwater Sample Container Collection 



Elev. 

(ft/msl) Ref. Northing Easting

PZ‐100‐KS 1209 D 2/17/1995 483.80 AB 1,068,842.1 517,211.6 485.22 486.36 8/12 2 PVC PVC 9.80 374.00 383.80 109.80 100.00 AB (Depth)

PZ‐104‐KS 1215 D / A 6/19/1995 482.30 AB 1,066,993.0 516,820.5 482.24 484.60 8/12 2 PVC PVC 9.80 397.37 407.17 84.93 75.13 AB (Depth)

PZ‐106‐KS 1219 D 3/23/1995 461.80 AB 1,066,703.7 515,432.2 462.55 464.73 8/12 2 PVC PVC 9.77 363.75 373.52 98.05 88.28 AB (Depth)

PZ‐111‐KS 1225 D 5/6/1995 459.20 AB 1,068,621.0 515,850.5 461.74 465.80 8/12 2 PVC PVC 9.81 357.15 366.96 102.05 92.24 AB (Depth) F‐1‐D is upper geology reference.

MW‐1204 1204 D / A 4/5/1991 483.30 AB 1,066,420.2 515,824.3 475.80 478.04 4/16 2 PVC PVC 10.00 213.50 223.50 269.80 259.80 AB (Depth) No log available.

PZ‐100‐SD 1208 D 2/23/1995 484.40 AB 1,068,851.8 517,195.3 484.89 486.49 8/12 2 PVC PVC 9.80 234.80 244.60 249.60 239.80 AB (Depth)

PZ‐104‐SD 1214 D / A 6/17/1995 482.10 AB 1,067,013.2 516,834.6 481.88 484.15 8/12 2 PVC PVC 9.80 235.20 245.00 246.90 237.10 AB (Depth)

PZ‐106‐SD 1218 D 3/26/1995 461.50 AB 1,066,714.7 515,416.0 461.82 463.84 8/12 2 PVC PVC 9.80 190.79 200.59 270.71 260.91 AB (Depth)

PZ‐111‐SD 1224 D 4/21/1995 459.20 AB 1,068,637.2 515,834.3 462.35 466.58 8/12 2 PVC PVC 9.80 199.40 209.20 259.80 250.00 AB (Depth)

PZ‐209‐SD A 10/4/2013 487.24 AB 1,067,075.7 517,104.4 487.24 489.58 10/13 2 PVC PVC 10.00 240.00 250.00 247.24 237.24 AB (Depth)

PZ‐210‐SD A 10/16/2013 484.48 AB 1,066,824.0 516,773.1 484.48 487.00 10/13 2 PVC PVC 10.00 238.00 248.00 246.48 236.48 AB (Depth)

PZ‐211‐SD A 10/8/2013 484.83 AB 1,067,056.7 517,016.6 484.83 487.46 10/13 2 PVC PVC 110.00 237.00 347.00 247.83 137.83 AB (Depth)

PZ‐212‐SD P 10/21/2013 480.48 AB 1,067,495.7 517,980.4 480.48 482.72 10/13 2 PVC PVC 10.00 234.00 244.00 246.48 236.48 AB (Depth)

PZ‐100‐SS 1207 D 2/25/1995 484.40 AB 1,068,867.8 517,175.0 485.24 486.55 8/12 2 PVC PVC 19.64 73.96 93.60 410.44 390.80 AB (Depth)

PZ‐101‐SS 1210 D / A 3/6/1995 474.90 AB 1,068,473.1 516,622.3 491.68 493.08 1/17 2 PVC PVC 9.80 129.48 139.28 345.42 335.62 AB (Depth)

PZ‐102‐SS D 3/12/1995 482.10 AB 1,068,087.7 516,887.9 482.46 484.65 8/12 2 PVC PVC 9.80 79.70 89.50 402.40 392.60 AB (Depth)

PZ‐102R‐SS 1211 D 6/18/1995 484.46 AB 1,068,131.6 516,858.4 486.20 488.56 1/17 2 PVC PVC 9.80 79.83 89.63 404.63 394.83 AB (Depth)

PZ‐103‐SS 1212 D / A 2/27/1995 477.80 AB 1,067,660.3 516,723.1 480.31 484.21 8/12 2 PVC PVC 9.80 134.70 144.50 343.10 333.30 AB (Depth)

PZ‐104‐SS 1213 D / A 6/4/1995 481.60 AB 1,067,027.8 516,847.3 482.05 484.00 8/12 2 PVC PVC 9.80 134.50 144.30 347.10 337.30 AB (Depth)

PZ‐105‐SS 1216 D 5/24/1995 481.20 AB 1,066,421.2 516,230.4 481.21 484.04 8/12 2 PVC PVC 9.80 138.50 148.30 342.70 332.90 AB (Depth)

PZ‐106‐SS 1217 D 4/5/1995 461.00 AB 1,066,726.1 515,399.9 461.35 463.12 8/12 2 PVC PVC 9.80 155.30 165.10 305.70 295.90 AB (Depth)

PZ‐107‐SS 1220 D / A 5/22/1995 462.60 AB 1,067,163.1 515,254.6 463.25 465.41 8/12 2 PVC PVC 9.80 92.60 102.40 370.00 360.20 AB (Depth)

PZ‐109‐SS 1222 D 4/25/1995 456.80 AB 1,068,012.0 516,114.1 457.65 460.19 11/14 2 PVC PVC 9.80 125.70 135.50 331.10 321.30 AB (Depth)

PZ‐111‐SS D 8/29/2017 464.63 AB 1,068,591.0 515,814.7 462.11 464.63 9/17 2 PVC PVC 10.00 103.00 113.00 361.63 351.63 AB (Depth)

PZ‐113‐SS 1229 D 5/20/1995 460.00 AB 1,069,242.0 515,776.6 460.06 462.66 8/12 2 PVC PVC 9.80 148.57 158.37 311.43 301.63 AB (Depth)

PZ‐115‐SS 1231 D 5/21/1995 450.60 AB 1,069,408.7 516,755.2 450.62 453.00 8/12 2 PVC PVC 9.80 74.68 84.48 375.92 366.12 AB (Depth)

PZ‐116‐SS 1232 D / A 6/20/1995 483.10 AB 1,066,410.5 515,843.7 475.80 478.21 4/16 2 PVC PVC 9.60 151.40 161.00 331.70 322.10 AB (Depth)

PZ‐200‐SS D 2/28/1995 483.60 AB 1,068,496.1 516,971.9 483.95 486.23 8/12 2 PVC PVC 88.02 9.62 97.64 473.98 385.96 AB (Depth)

PZ‐201A‐SS 1233 D 4/23/1995 478.40 AB 1,067,831.8 516,846.5 480.27 482.33 8/12 2 PVC PVC 9.80 80.00 89.80 398.40 388.60 AB (Depth) PZ‐201‐SS is upper geology reference.

PZ‐202‐SS 1234 D / A 3/12/1995 479.00 AB 1,067,320.2 517,101.4 479.88 481.82 8/12 2 PVC PVC 48.90 40.20 89.10 438.80 389.90 AB (Depth)

PZ‐203‐SS 1235 D 6/3/1995 484.20 AB 1,066,661.4 516,607.8 484.53 487.19 8/12 2 PVC PVC 9.80 99.60 109.40 384.60 374.80 AB (Depth)

PZ‐204‐SS D 3/10/1995 467.00 AB 1,066,429.5 515,556.6 465.28 465.28 8/12 2 PVC PVC 78.40 10.95 89.35 456.05 377.65 AB (Depth) Flush mount surface completion.

PZ‐204A‐SS 1236 D 6/22/1995 466.70 AB 1,066,426.3 515,533.8 463.09 463.09 8/12 2 PVC PVC 9.60 79.50 89.10 387.20 377.60 AB (Depth) Flush mount surface completion.

PZ‐205‐SS 1238 D 5/21/1995 459.50 AB 1,067,483.7 515,477.0 461.68 465.18 9/17 2 PVC PVC 9.80 88.57 98.37 370.93 361.13 AB (Depth)

PZ‐206‐SS 1239 D 4/24/1995 458.40 AB 1,068,031.0 515,809.1 460.20 463.42 11/14 2 PVC PVC 9.80 115.00 124.80 343.40 333.60 AB (Depth)
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PZ‐208‐SS 1241 P 6/18/1995 472.50 AB 1,069,219.2 517,169.4 472.88 475.19 8/12 2 PVC PVC 9.80 88.70 98.50 383.80 374.00 AB (Depth)

PZ‐209‐SS A 10/5/2013 487.39 AB 1,067,071.5 517,108.6 487.39 489.68 10/13 2 PVC PVC 10.00 140.00 150.00 347.39 337.39 AB (Depth)

PZ‐210‐SS A 10/16/2013 484.53 AB 1,066,828.4 516,777.4 484.53 486.90 10/13 2 PVC PVC 10.00 138.00 148.00 346.53 336.53 AB (Depth)

PZ‐211‐SS A 10/8/2013 485.06 AB 1,067,060.8 517,012.2 485.06 487.41 10/13 2 PVC PVC 10.00 137.00 147.00 348.06 338.06 AB (Depth)

PZ‐212‐SS P 10/18/2013 480.16 AB 1,067,491.0 517,976.5 480.16 482.79 10/13 2 PVC PVC 10.00 134.00 144.00 346.16 336.16 AB (Depth)

D‐85 WL‐105A D / A 8/22/1984 453.10 BHL 1,069,626.3 516,430.5 454.66 457.67 8/12 2 PVC PVC 20.00 62.00 82.00 391.10 371.10 BHL (Depth) No as‐built available.

D‐87 P 8/10/1984 460.00 BHL 1,069,211.4 515,404.7 461.62 464.41 8/12 2 PVC PVC 20.00 91.00 111.00 369.00 349.00 BHL (Depth) No as‐built available.

I‐67 N‐6 P Oct 1983 436.50 WS 1,070,101.4 516,234.8 439.74 441.78 8/12 2 PVC PVC 10.00 25.40 35.40 411.10 401.10 WS (Elev) No log or as‐built available.

I‐68 N‐7 D Oct 1983 440.90 WS 1,069,572.0 516,686.5 447.81 450.60 8/12 2 PVC PVC 10.00 21.20 31.20 419.70 409.70 WS (Elev) No log or as‐built available.

I‐73 38 D / A 6/23/1978 458.90 WS 1,067,695.2 515,570.7 459.44 461.96 11/14 2 PVC PVC 3.00 43.20 46.20 415.70 412.70 WS (Elev) No as‐built available.

LR‐103 P 10/20/1995 460.10 AB 1,068,526.6 515,217.5 467.27 470.64 8/12 2 PVC PVC 9.80 28.60 38.40 431.50 421.70 AB (Depth)

PZ‐112‐AS 1226 D / A 4/10/1995 457.90 AB 1,069,002.0 515,674.8 458.60 462.29 4/13 2 PVC PVC 4.80 29.60 34.40 428.30 423.50 AB (Depth)

PZ‐113‐AS 1227 D 4/11/1995 459.90 AB 1,069,224.0 515,747.7 459.98 462.19 8/12 2 PVC PVC 9.80 28.90 38.70 431.00 421.20 AB (Depth)

PZ‐113‐AD 1228 D 5/3/1995 459.90 AB 1,069,233.0 515,759.8 459.87 462.24 8/12 2 PVC PVC 9.80 98.60 108.40 361.30 351.50 AB (Depth)

PZ‐114‐AS 1230 D / A 4/20/1995 449.80 AB 1,069,419.0 516,768.3 449.97 452.14 8/12 2 PVC PVC 9.80 19.90 29.70 429.90 420.10 AB (Depth)

PZ‐205‐AS 1237 D / A 5/6/1995 459.30 AB 1,067,463.1 515,462.8 461.48 464.77 11/14 2 PVC PVC 9.80 38.55 48.35 420.75 410.95 AB (Depth)

PZ‐207‐AS 1240 D / A 4/10/1995 461.90 AB 1,069,645.0 516,037.6 460.38 462.17 4/13 2 PVC PVC 4.80 34.90 39.70 427.00 422.20 AB (Depth)

S‐84 D / A 8/24/1984 452.90 WS 1,069,633.3 516,439.6 454.64 457.45 8/12 2 PVC PVC 10.00 20.90 30.90 432.00 422.00 BHL (Depth) No as‐built available.

Notes Surveys

D: Detection monitoring well. 8/12 ‐ Survey performed on 8/13, 8/21‐22, 8/29, and 8/31/12.

A: Assessment monitoring well. 4/13 ‐ Survey performed on 4/17/13.

P: Piezometer (groundwater elevation monitoring point). 10/13 ‐ Survey performed on 10/21 ‐ 10/22/13.

AB: Original as‐built diagram. 11/14‐ Survey performed on 11/12/14.

BHL: Original borehole log. 4/16 ‐ Survey performed on 4/7/16.

WS: Well Summary Table. 1997. Original document and author unknown. 9/16 ‐ Survey performed on 9/18/16.

1/17 ‐Survey performed on 1/30/17.

9/17 ‐ Survey performed on 9/6/17.

Alluvial Zone

St. Louis / Upper Salem Zone (Continued)

Page 2 of 2



Well Sampling Frequency

D‐85 Q

I‐68 Q

I‐73 Q

MW‐1204 Q

PZ‐100‐SS Q

PZ‐100‐SD Q

PZ‐100‐KS Q / A*

PZ‐101‐SS Q

PZ‐102‐SS Q

PZ‐102R‐SS Q

PZ‐103‐SS Q

PZ‐104‐SS Q

PZ‐104‐SD Q

PZ‐104‐KS Q

PZ‐105‐SS Q

PZ‐106‐SS Q

PZ‐106‐SD Q

PZ‐106‐KS Q / A*

PZ‐107‐SS Q

PZ‐109‐SS Q

PZ‐111‐SS Q

PZ‐111‐SD Q

PZ‐111‐KS Q / A*

PZ‐112‐AS Q

PZ‐113‐AS Q

PZ‐113‐AD Q

PZ‐113‐SS Q

PZ‐114‐AS A

PZ‐115‐SS Q

PZ‐116‐SS Q

PZ‐200‐SS Q

PZ‐201A‐SS Q

PZ‐202‐SS Q

PZ‐203‐SS Q

PZ‐204‐SS Q

PZ‐204A‐SS Q

PZ‐205‐AS Q

PZ‐205‐SS Q

PZ‐206‐SS Q

PZ‐207‐AS Q

S‐84 Q

Notes

Q: Quarterly sampling in Feb, May, Aug, and Nov.

A: Annual sampling in May.

Q/A*: Wells PZ‐100‐KS, PZ‐106‐KS, and PZ‐111‐KS will

be reduced from quarterly to annual sampling once

sufficient background data are available for

statistical evaluation.

Bridgeton Landfill, LLC ‐ Bridgeton, Missouri

Detection Monitoring Schedule

Table 5‐2



Sample Order Constituents Suggested Analytical Methods Preservation Methods for Suggested Analytical Methods

1 VOCs SW‐846 8260 Cooled to ≤ 6 °C; HCl to pH < 2

Metals SW‐846 6010; SW‐846 6020

Mercury SW‐846 7470

Hardness (Calculated as CaCO3) SM 2340

Phosphorus EPA 365.1

Total Organic Carbon (TOC) SM 5310C

Ammonia (as Nitrogen) SM 4500‐NH3 G

Chemical Oxygen Demand (COD) EPA 410.4

Nitrate + Nitrite (as Nitrogen) EPA 353.2

Chloride

Fluoride

Sulfate

Total Dissolved Solids (TDS) SM 2540C

Table 6‐1

Recommended Order of Groundwater Sample Container Collection

Bridgeton Landfill, LLC ‐ Bridgeton, Missouri

2

3 Cooled to ≤ 4 °C; H2SO4 to pH < 2

HNO3 to pH < 2

4 Cooled to ≤ 4 °C; H2SO4 to pH < 2

5
SW‐946 9056

Cooled to ≤ 6 °C (≤ 4 °C for SM)



FIGURES 

4‐1  Groundwater Monitoring Network (All Zones) 
4‐2  Keokuk Zone Monitoring Network 
4‐3  Deep Salem Zone Monitoring Network 
4‐4  St. Louis / Upper Salem Zone Monitoring Network 
4‐5  Alluvial Zone Monitoring Network 
5‐1  Detection Monitoring Network (All Zones) 
5‐2  Assessment Monitoring Network (All Zones) 
5‐3  Piezometer Network (All Zones) 
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l"I RT !Lill °' 1. f'I ~ ~T 
11.l'l<:o""'Ta "-~ (!' 
Af'P1tOl.ll'\~n1.\' 
"e.7, o' IUOIII <.•C'. 



DriUing Log, continued 

Project Namo 

Project No. 

---'3z: ---
35: 

----3'1' -----"3~--

,.~ 
:S7------S9 -----3T----
"""'": ---
"t I : ---
~~: ---~!'.= ---
<!§, .. : 

---::~ 
"i 

0,1281 

Gi:to...,nl To G.4 ... V-6"1.e t,JN St '-1""( 
,..,Miff. :,,,-,v DI MU, ... ..,. .. 1£.1111$1! 

$ ... T•UI. .. TE:I> 

$ .. l<:..'4T&.Y l"IICj\Cl:.•tAJ 

- - - -
8 ~o i.J JI/ F u.J £ T'O ,t,\£ 1>1 '41'1 S"!Y( 

l"l'I .... <..£. !S I j. r, "!"\ 'HI G.tfl. 'I' Q.w"ll!"Z'o:I i:,. 
~i::.11 S. e:; ~ A '1"'4111.AT£J> 

------ -
t,.l<H+T 8.AOIAJN /:"•lllt -.-0 <.01\IHE 
S"-NO 'IVTEl!&EJ>t~.0 11111"1~ 
T"lf, 'V (3"' 7"o /o• TWIC. .. ') G.0.~VC:I. 
SE.AM ... ., Ttlt4<.£. :!,1Lr,, l)l,NS£ ,.... 

V £ il,'r !)£MSf: , SA71.UI.AT 1:D 

'J. 
~ ,., 

,. 
.,.: 

..._lclfC'Dc11a8 --·-·c--•• 

Baring No.b- 87 

... "3 ot7 
Dot, --"":'.'" -ss-, . .,,,, ... -=i--...;., -----------------

--= s:s-, --
~C...S,._--, ----------------

• 'l} .. ,~----f -
8" -- -
18" : ss-s -

,i-., .. ,""~-::i---1 -----------------"----
: ss-, . .. -
-
§ 

,v,n.i 1101.t 
C .. U.111'1'1:.I> To 
2_..,.7• 'IFTl:4 
SAMII' I.It .c,r - (, 
IC.,AS o,rrJt,fNC.0. 
N" P1t11:,1. V,tr,s,.Q_ 
C<G.MA'> AIOVi!. 

~·· DerrH-
6£""41\1 f'lt) TA-II. Y 
"'~'SU Q0,11 I 'II Co W/ 

+Yz_" )I.I\, -,.,'ll•U•iE. 
B1r @ .io.o' 



Drilling Log, continued 

PtojtctNamo u1 e: s T' • Ak5 

Pro -
.l'I 

OStZII 

No. 84 - 0-,G. 4- 0 0"2. 

D•II I 

Lte,UT til"l4'WAI PIN(. To e4~111'1t 
S<t.NO I 1111"SA8UI)~ 0 \,,,t r14 ~•N 

(?.'' ..,. ro'" Tthc.it) Gol!Allll!.C.. S&.4.lll'S, 
TIVt<& 1:,._,r, J 11.Al'S.4 T\> VIER)' 

""" - -.,, -er.. - •1.aa 

J&OV'!. g. I $ .... T 1,<lfl A TC: J J!'. 

~ 

~ _., .. ,., -

Baring No.I)•$ 7 

"""' "I of '7 • Data s- .,_ 5-, ..... - -No. 



. Drilling Log, continued 

Boril1!J No. !)- e,-, 
Pro.,...Namo W £~ Tl.I'\ I( Ii. Pogo S' of 7 
Project No. 6'1- O'?S.41-0fl?.. Datt $ - 't- &1' 

Lot ..... CoN --.. R-. ....... Dopdl D11ai1 I II a.. - Id,.., No. R-

- Gltf£Nl.,...,. 
cit 

·-•a - DAIIK;C:A.A\' F'•N€ To "'t&l>t~l"l 'SAND, ?; -- TAA.c.E s,..:r; .1>/li.~ 'l"O ve ~ {!."' - Ss-1: f'-': .;;,, -
:S" 'I' I.I It AT E .I) ~" 111'• -- -- ~.- sn,,.,.,cr, 8-'7-IJ"f -

e-10-e"f - - IUtSU .. .£0 
4'7 - -- -- -- -
43: --- -- -- -.,: --- -- -- -- .... -.,,, -

~! 
- - .· - JJ./" -- 7' - - SS.J< - ,a .. - ! ..,, - , . -- --- ~ .. - -'72 - -- -- -- -

-r3: --- -- -- --7-t- -. -- -- -- -- i~A'(TO- - - - -- ll W. G. ~ l!.t; N I l '-1 G. Rit, Y FIN~ 7"0 -7$ -
- CoAR"!.E SAIVP 1 l-1•<.iJl.'r' fih.1,1\ I\T-.:0 \lo: 

% -- -- s.u.sAOu111oe:J) o,•Vl·IN$, VE,tV ,,, .. -- : SS-1J '1+ - bciv .. e n, f'lEbtl.lrr Olr:Nf'J: ~ JS" - .SATkAATa:.., ) ' -- FE.V\/ Tl+I I\J (::.'• ... G,'• Gll,O.~E.I.. 
·~~ - S'=-"'~~ -- -.... .,_ -- -- -- -- -?8- I -- -- -- -- -..,,_ -- -- -- --Qo- 0-- -- 1,: -- '!!.: t -- ~ - SS-It.. e,- 19•, -- 24 --- 51 r 

- -
051211 ...... tlC'Dotwwl -·-·-



Drilling Log, continued 

l'lojoct Name 1.U£STL.A WE 

Proioc:t No. 9"t- 07.S'- "'f - 01''2. 

~ 

8'! 

et 

85 

· ~suu 

D11al;d 

~RlcV TO 

D"IRI< GII.EaAlu:u Gol!<4-)' F'1IIIE To 
GO~tl$E • i'I "'.b, i, I (,14 L V QlfltltT'%0$ 
.5 fll a A'" Noe o 61\A , 1111. J v t. 4 y 
Olr'V$1: "I'• MQIIA.111 l>~.St 
$AT\,4 il4 'l"lt J) ' 

FEW '1"11tN (3 1' .,.. (." .,.Ht<.IC) 
G. It 4 II E.L. .S fM M"' 'It' IIV~llt V,t.(.!) 
#t: I• TV s• • 

NOT'S. ~ "'"' IVII •" Pi\£ l>Dll\1N<4 .. 71. 
C"OA II.~'- I,# 1,-1t ..,..11. ... <.g_ F' UJ !!'. 
G•AU£~ TffQOkG~OVT ACLOW 
AP,."\OJ( ..... .,.T'l!.L'I' es•. 

""" .. -
-
- R-. - ..... 

::;' <J" 
~ -t8'' 

~ , .. 
'!,.,, '8" 
18 

Bams&ttcDww.cl ............... ~ 

Baring No. J)- '17 ... ~ of 7 

D9te e- .,,_ s..... • --......... 
Ne. R-. 

• 

-, 

., 
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Drilling Log, continued 

G fl. A'( "tO .1)411< lo; C.11 E£JII f S l't a.AA 'f P'tN !!;. 
n <.0'411!.S£ 5"'11111/H1.:.11t.1 Q,.A,.T:! 
s, ... u~.:I.Ou.OIOij) c.Q.1>,•Ns" VCJ(Y JI 

To hi EU 1-'nt J)E:.N<;;C., Sii H.t11:•n.1> 

PE:tv TH•N (:! .. ra ~ .. ru t<:k) 
G~ "-v.i t.. s;,: A <'IS ,ir 1N1>,: <I:""'- c 

ot= liDtl.(;.lf LV 1' TO :!.' • 

NOTS::,. $4\AiJ) ,l:f. l"'tGD l:IA\Ull4iy ~ 
<::OA~:5.E 'V •-rst TJI.A<.£ 1=/Nf£. 

G/qAu&.1.. '1/.!llou<.11 ow; BEt..o w 
4-1'/'At:>XU>IA'Tt.t.'r d8 1 • 

'-.. 
a.. 

Bocing No.I>- e7 
Page 7 of 7 

Date 0 - "f - 8"1 
eo .. eo .... - R_.. S.mplo ·R-Count &L- No. 

I 

~ 
(/' -I~,, 

~ .. I 

.l\ 2..~ cf;11, PVC.. 
pitl:-O ""ei-cr w,-.; 
••sT ... ll•J T'o fl/'.· 

'~""'!~--i P•C. IS +'J .... sJ... • i .:J..." ,.j o ,-.TI Ti,,..,_ <t..l c.J,.,.. 
'"' CO\.<p(,,,<t$,,. ._;, -=+" 18" J ., • 

Q B01'1'oll'l 2..0 I'S' 

~--t ,. 0 10 '' m«.:k,,ie 
sfu1tcJ $Cl'IC,,tl'\._. 

e.oT,..•m Z.4f' '' 
,~ ...... , por:,l,(ea. 
1.1,ll.. ~ 3' 'T~o<t; 

•••TIAo't~ f<!ll .. "1' 
S~.1.1 ,dove,, 

A.,,,,.. '" ,,.,_.i..,J 
4'r<t.,. SeL/ ?o 
<jrv"'"".A.. 5lir'f"11.w, 

T,c),~. i< J/ 
«! DVe 3 <"0 .. ~ci 
s .. ,.,., • "~ • 

WI\T!rQ L""' £?. 
I ,....,C:l> IWfC:t..~ ;,,¢ 
P'I ~ Z.Dl>'I £Mi:~ 
IN•"!'>\ C..1-4-T'tbl\J ll•IO-tl 
,$ -"1,"l c.. au.a..., ?".o .. , .. \ 

W>\l'C.t. sl'.V&:.L l!f' 
:t(...1os .. e.£i. ow r,o .. ,.; 
e,,s ... ,.. e-1-, • !~ 
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SUBSURFACE EXPLORATION DA Boring No. 38 
Date of Drtlling: by Coordinates-..!_heer; 1 Slf. 

Started 6-22-78 WABASH DRIWNG COMPANY Surf. Elev. 
2 

Finished 6-23-78 110 Angelica St • Sr. Louis. Mo. 63147 • 421·2460 Gr. W•ter Elev. --
C:lient ~estl~k:2 ~.iar~ & Material Co. . 
Job Name __ ~estl_ake Landfill Client·s Job No. 

.!ob Locnhon :it. Charles Rock Road City Bridgeton Slate Mo • . - ~ ...... . --·--
Casing 0.0. -·· ----- - .. .... . 1.0. ____ --- Sampler 0.0 . 2'' I.D.1-3/j' 
Casinc Hammer _______ . _ ...• _lbs. __ ---· fall Samph,r Hammer 140 lbs. JO"' fall 

w. D. Co. Foreman _qa.i-y_ Johan~ini; Client•s Inspector . 

I I I - I .. ~ .. 
! 

.. I ::: .! u Q I 
3: .!! E I I - u c ~ I ::, I I c '= I AELD li>ENTIRCATION OF SOIL - ::, .. "' c I z I c ' =- (tndude relative firmness. relative moisture. REMARKS 
:c" 0 ' :, ~ - ~ I .. .... color. mention all soil constituents, etc.) =c I ... "' : Q. ! ~~ I ~ -

- 0. - ::, I ~ ~ ~E ~f : E I oE - .• ' 
..., - .. .... 

c"' mu 
? "' I """' D.."' 
I I . Traab & white chat 

l' 6" ! I Uaed 6'' H.S. 

' ! auger 

I I 
chat l" minua 

i ' 
White 

I 

' I ; 
7'0" ; I 

I 
Moist, yellowhb•tan, medium 
atiff clay 

J'O" 
I 
I 
: Moist, brown, firm, •Uty-clay vitt 
\ 

i 
trace• of fine sand 

I 

I I 

9'0" I ! 
\ ' ' 

I 

Moist, gray, mediUIII •tiff, plastic 
clay with traces of ruat ataina 

: 
I 
I 

r,• 6" 
I 

Moist to vet, br01m., loose, fine 
sand with traces of gravel 

I 
i ' 

' : :•a" ; 

' 
Wet, gray, medium dense, fine 

• sand (Cont'd.) 
I 

' 
·FT "d 

·us atd wt1B£ :80 E6, t,0 ~ 
- .. ·- -- .. . . - --- . -- - - ... - .. -



Date of Drilling: 
Started 6-22---'7"'8,. __ _ 
Fm~hed~~~23=--~78~--

SUBSURFACE EXPLORATION D A 
~ 

WABASH DRIWNG COMPANY 
110 Angelic.a St. • St. Louis, Mo. 63147 • 421-2460 

Boring No._ac.38"-----
Coonlinates Sheet, 2 of 2 
S..rf. Elev •. _____ _ 
Gr. Watar Elev._-_____ _ 

Client. . --~e•tlake QuerT)' & Material Co. 
Job Name Wes.tlalte LandfUl __________________ Clienrs Job No .. _____ _ 

Job Location .. St.fharl.~-~~~~ City Bridgetoa State Mo. 

casing o.o. _ ---· _ .. __ . I.D. ___ ._,___ S.mpter o.o. ___ r_• ____ 1.o .. 1-3/i 

Casing Hammer -· --·- ..• ___ lbs ... ______ lall S.mpler Hammer 140 lbs. 30'' fali 

w. D. Co. Foreman __ G:a_r}' Jo~_i11g _______ Client's Inspector ______________ _ 

! I .; .. ... .c I 
"' .!! E 
0 - I :, • - :, I ,,.,, c z I "' ,, 0 .. ~ I .. I .c: c a. - ::, ~ in I E I g. e I ~- .. 
CC, mo "' I 

50'0" 

hT ·.....1. 

-.. .. 
O ii 

c c = !? -o- --" .. " 
"''a ~~. 

~ - c. :, 
0 :: cc - ,,; .... 
"' en r.."' 

! 

I 
I 
I 
I 

FIELD IDENTIFICATION OF SOIL 
(lnClude relative firmness. f91ative moisture. 
color. mention all soil constituents, etc.) 

'Wet, gray, medi,. denae, fine 
aand 

Tocal depch of borlng 50'0'' 

REMARKS 

Set bottma of 
well poinc@ 
50'0" and back 
filled vich !!" 
minu• rock. 

115 GA.:! Wl:J8£:80 £6, v0 ~ 



DRILLING LOG 
SB/MW#: I-73 

Log#:-~~~~~~~~ 
Page 1 
Geoscientist· ._\\\ of __ 2 __ 

PROJECT: Westlake PROJECT#: 11.9800556 

LOCATION: Bridgtton, Mis.§ouri --·· ---- TOC ELEVATION: !!§2,!i ···--

SAMPLING DATE(S): 6122178 6123178 START: FINISH: --· --
SAMPLING METHOD: MONITORING DEVICE: 
SUBCONTRACTOR/EQUIPMENT: I 
DRILLING METHOD: NOTES: 

';j 

i- ~ " "' "' "8 ·3 Well Construction 0 . .s ~ " .3 
I~ t~ ] 'ii Soil Description c B -~ Details 

"' 0 
-o ~ ,. 

~ Color, TeAture, Moisture, Etc. 
·c: s 

"' !~ "'8 "- 0 ::, ~ c. 

!"' ~ - ~ • ~ cl! "' u 

~ TRASH & white CHAT (FILL) X>( 

~i CHAT; white, l ~ rninus 

I 
. 

-H 
~ 
hs 
~ 

CLAY; yellowish tan, med stiff, moist 
. 

t's c - -- --- -
;-'10 - --· . - _-_ 
~12 

- --· - -- -- Silty CLAY; 1.r fine Sand. brown. finn, mois: CL ;;-.:: 
::-14 -

~16 

ML }-~ 
,;.·. ·, . 

: %:-~ 
:-18 /c ,, 

//.' -
:-20 

CLAY; gray, med stiff, ir rust stains, moist - - -::--_, - -- - -
-22 ·- -- --

:-24 
_--_ -- -
- -,_ ~--

~26 -
t SAND; brown, loose, fine, tr Gravel SM 

If 7' 
fi GM .. -

. ,. 
1:-Jll ···I! -
,_ 
l:-32 .. -•• - :. -~34 . -

" ~36 ,_ 
SAND; gray, med dense, fine, wet -

:.33 -

=-.o -
-
:-42 
-
'-44 

:...6 .. 
-
:.,g 

11 
-50 

See Following Page ... \I 

SIGNATURE OF FIELD SUPERVJSOR·-----·--·-- SIGNATURE OF REVIEWER 

Assistant C..eoscienti~-~t __________ _ 
TITLE. - ---

Project :Manager 
TITLE 



DRILLING LOG SB/MW#: I-73 

I PROJECT • tt. D w ti k t 

-• 
~ ~ ~ "' 0 . 

!i i - "' 6 Soil Description ,ll -8 .!! "" o.g '" Color, Texture, Moisture. Etc. -s .el ~e '" ll' k !i"' ~-A .)l "' "' 
50.0 Total depth = 50.0' 

SIGNATURE OF FIELD SUPERVISOR 

Assistant Geoscientist 
TITLE 

Log#:--------
Page 2 of __ 2 __ 

Geoscientist: 

PROJECT# 

" "' -~ 1l .3 
"' 0 -~ ·- t;:; :3 .Ji .., 

l d 

SIGNATURE OF REVIEWER 

Project Manager 
TITLE 

: 11 0800556 • 

Well Construction 
Details 

. 



IIIJIIJTII 
LAIDLAW WASTE SY8TI!M8 me. 

SOIL BOREHOLE LOG 
SITE fWotE Nill LOCATION DIIIWHC 1£1l!OO: BOfllNC NO. 

4.25 inch LD./B,i:?5 inch O,D, Hollow SteM Auge'r LR-103 

SHEET -- I OF 3 

LA£DL.A\J/OU2 RI-fS/MO 
SPLIT SPOON1 2,0 inch O.D./1.5 lnc::h I.D. CSP) DRIWNC 

\J~ST LAK£ LANDFILL SH£L.HY iUBE• 3,0 loch 0.1)./2 13/16 Inch I.D. (SH) START FINISH 
OPERABLE UNIT 2 WATER L£Wl. '6.74 n 1111£ TIME 

11IIE 9116 14•00 9,00 

DA1E 10120195 DA'!!: lllllE 
NORTHING, 1068527,38 

CAS1NCI DEPIII 10119/~ 10/2Dl9' OA't\lU E:AST!NGi 515217.07 El.£VA'llllN 460.1 38,0 F"T. 

DA1LL RIC CME 750 SURl'ACECOHIJll'IONS 
N«ll.E 90• - NA 

S.1111'1.E 111,MMER 

~ i! I i i -- ~ - I -~ O£SCRtPl10N OF IWEllW. 

I 
.... 2 1.,·~ co.0-2.s Ft.> StifF. Moderate yellowish -,_ 

4 2.0' bt"Own (lOYR S/4), CLAYEY S[L T, tro.cl> f';ne -~ -I... 6 (Sll:0 Grnvel, oc:ca.sicno.l i::.ol::Jbles, NR, dry, CCL- SP -'-- 1 8 '- ML>, CF"[Ll) CD -.... -.... 
~ -..... : ~ 

1-- 2 
Id'.~ 

~ I-- -I... 17 (457.6) 2.5 -I... 12 ~:: ltll -- 13 ce.S-3.5 f't,) Very s.trff', MedlW"I gro.y SP -- -c- 3 16 CNS>, SANDY StL T. tittle c-r fira.vet, 
® -c. occnsfcno.t cobbles, SR, da.Mp, (ML), -- CF ILL> -c.. : '-

~ 4 ~ (J.5-7.5 ft.) Ver-y stiff, net:llur,, bluish ~ -'- 9 .,. gra.y (SB 511), SILT, little c-f Sa.nd, \JR, -'- 10 2.0' ~ -'-- 8 ''"" '-
do.np, CML), (f'tLL) 

SP -c.. -= ....._ 5 11 0 ~ -
'- -'-- -.... -

il 
~ 

=! 
~ 

..; 

~ ~ °' 0 

"' 0 c ;., z 
<: ::,;; 
" <..> 
:t 

"' "' ' M 
'-- 6 L...!. ~ -.... 3 ,~· : I:: 8 2F IH -I... 5 '""' SP -'-- 7 4 © -.... '-- -... -.... (7.5~10.0 ft,) St1F'f', MedtuM llght Ql"o.y : ~ 

CN6>, SANDY StLT, Uttl~ c-f Gr"nvel, SR... 
1::- a '- I-- -3 tJ' dciMp, (Ml), CfILL) -I... 5 ~:? ~ -!... 

4 '" SP -.... -

ru 

' ~ " 
l:il 

~ <.!> 
9 0 

'-- 9 4 '- ® -c.. -... -~ -I... -t:-- 10 '- Cl0.0-19,3 ft,) Firl'l, ned!un gro.y CNS), 
I- -2 1.6' -L... 2 2.0' SIL r, little Ftne Sa.nd, tr-a.c:e 1ron -'-- 3 cl*:O IIH sta.1nmg. SR, da.Mp, <ML), CLDESS> SP -I... ..:. t:- 11 2 © -'- -

'- L - a, 
v 

1- - @ 12,0 rt. 
t:-- 12 LL I-- - Hole began Mo.king l l!'.. -.... 2 2,0' : ga.s a. t low levels 
I... IIH 1- 3 '"'° SP ...: :-13 3 0 -. '- -.:: --t:--14 2 

L-L ,__ -••• SP -c.. 2 2.0• ~ -'- 3 ""' ® -... -• 

w 
ru 

' M .., 
v 0 
"' § 

d w 
z ~ 
a, § 
0 c.:: ..,, 



1111111 
LAfOLAW WAST! SYSTEMS IHC, 

SOIL BOREHOLE LOG 
SIIE tW.tE: AHO 1.0CAllON DRlJ.INO M£l'HOD: IIOftlNIING, 

4.2:5 inch I.D,/8.25 inCh Q.D. Hollow SteM AUgE'r LR-103 

SHEET 

SMIPUNOMEn!OO: 2 OI' 3 

LAlDLA\.1/0UI:? Rl-f"'S/MO 
SPLIT SPOCIN1 2.(l ,nc:h C.D./1.5 Inch r.n. CSP) ORIUJNG 

\JEST L.AKE LANDFILL SHE:LIIY TUBE:i 3.0 tnch a.D./2 13/16 Inch 1.0. CSH) STM!!' F!HISH 
OPERABLE: UNIT c! WA'l!R LEW!l. "6,74 F'T TIIE TIME 

1ll4E 9116 14,00 9,00 

llAlE 10/c!0/9' DAT£ Ql\lE 
NORTHING, 1068527.38 

CASING Olil'1H 10/19/91 10/20/9! DATUM EASTING, 515217.07 EI.EVA110H 460,l 38.0 F"T. 

DAU. RIO CME 750 SURF.M:ECOIIDIT!OHS 
N«lLE 90" - NA 

SWPI.E IW.IMER 

B 
~, I i I -.£ "IIIIIE!I f 

I - I -!! W,GRJPIION OI' IIA1ERW. 

I:: ~ 
(l0.0-]'7,3 Ft,) F'irl'!, MK;>dJUM gro.y CN5>. SP : 

'- SILT. little Flne :S:o.nd, tra.ce iron 
® -'- stc.Jn;ng, SR, do.rip, CML>, CLOESS) -t:;-16 i- --"-- -3 ~ -~ 3 -~ b'i,, -~ 4 SP -:;-17 5 -® -- -

z c 
~ 

~ 

oi 

- -~,a -L. 
f'roM 18.G-19.0 f't., we-t 2:cne '-- -c... 1 2.0' -"- 2 2D' -

t:: 2 ""' II SP : 
:;-19 4 -(440.8) 19.J @ -i-

" (19.3-24,2 Ft,) F'lrM, 9ro.ylsh l:llo.C:k (N2), -'- -

>- 11:i "' E e " z 
<C :c 
"' <.} 

" 
~ SIL. TY CLAY. NR, do.Mp, (CL), CALLUVIUK) -
.::::- 20 ~ ~ -2 ••• -- 4 2.0' -- 6 bot:i: -- SH -~2f 7 

@ -:: 
'- -- -I... -::-22 .... ...._. -2 2.0' : "- 4 aw e 22.s "· color chnnges to !"'ledlt..lM da.rk 
~ 

5 IOll:C gl"'a.y (N4) -- SP -:;-23 8 -® -I... -I... -.... -~24 ~ (435.9) 24.2 ~ -:: 6 ·~· : : : .· CG4.2-39,0 Ft.) CoMpc,ct., ME'diuri gra.y to -... 12 "f[,fF 
'-- IGO~ .... MediuM cia.rk gr-a.y <NS to N4), Fine SAND. -'- 17 .... tra.c:e Silt, NR, de.Mp,. (SF'), (AL!..l.lVJUM) SP -':::-25 15 .... -.... 

@) -.... 
I... .... -... . ... : .... ... 
~26 ;;; L ~ -:: @ 26.0 Pt. 4 1.2' ... 
'- 4 2li' : : : :I - enccunterecf wa.ter 
'- 6 (&Cl:O -'- .... SP -:;-27 15 .... 

@ -
ISII FroM 27.2-27.5 Ft~ CLAYEY SILT layer -I... -\.... .... -.... --28 ••• •L- ....._ -8 2.0· ., . ' -

8 ~ '" -~ 
.... -15 boQ~ .... 

I... .... SP ...:: :;-29 15 .... .... 
@ -.... 

'- .... . 
I:: .... -.... -

"' ~ 
"' "' ' M 

"' ~ 

" "' " ~ 

d 
.:..,; 

z I CD 
0 ..., G: . ... 



"""""""' LAIDLAW WASTE SYSTEMS UfC 
SOIL BOREHOLE LOG 

SITE NAME AHO LOCA'IIOII DRIWHGI.IE11t00, BORINCNO. 

4.25 inch r.0./8,25 inCh O.D. Hollow SteM Auger"' LR-103 

Sff£il' -- 3 Of' 3 

LAIDLA\l/£lLJe RI-fS/MO 
SPLIT SPOONi 2.0 Inch O.D./1.5 inch I.D. CSP> DRIUJNG 

VEST LAKE LANDFILL SHELBY TUBE1 3.0 inch 0,D,/2 13/16 Inch I,D, (SH) START FINISH 
OPERABL.E: UNIT 2 WA'IER l.£WI. '36,74 tT TME TIME 

1IIE 9116 14•00 9:00 

DAlE 10/20/95 OOE DA1E 
NORTHJNG1 1068527.38 

CASING DEPTH 10/19/95 10/20/9" 
OA1\.iU E:ASTlNGi 515217.07 El.EYAllON 460.1 38.0 n. 
llAlU. RIC CME 750 SURFACE C0N0m0NS 
AHGt.E ga• - NA 

SIIIPI.E -Mlll 

b ~ I I I SIIIPLE NWlll!JI r 
I 

AHO I -~i!i 
DESCAiP,10N Of' IIA1ERW. 

- 4 1,5' .... C24E-38,0 Ft.) Conpa.c:t, Mediun gro.y to -i... 4 Z-0' f'\edn,.in olo.rk gr-o.y CNS to N4>, f'lnf! SANO, -I... .... -~ 7 75:tl .... tro.c::e Silt, NR, do.l'lp, CSP), (ALLUVIUM) SP -.... 
=-31 10 .... 

@ -.... -- : : : : l- -I... .... -I... -

z c 
I-
~ 
I-

t::-32 .... · ..... ,-.-- -5 !::!.'.. 
.... -. ll e.o· . ... froM 32.3-32.5 f't., tnyers or deco.yed --14 k.,.,, vegeto. tlon SP -...:..33 27 .... 

@ -I... ... ''·- -... .... -'"- .... -I.. .... -t::-34 : : ; : l- ,__ -• . ... : '"- 12 .... 
t:: .... -15 .... SP -t::-35 15 

.... -.... @) .... -'- .... : '-

... . .. '. 
'"- .... -

,.; 

I- i'i:i 21 
"- Q 
A 5.< "' < :c 
"' <.) 
;i; 

!::::-36 .... - -
5 .... -c.. .... -'- • . ... 

: 12 
.... - .... SP 

r=-37 14 .... 
@) -.... @ 37.o rt~ SAND bec;ct'IE<>S Med!UM to f'!ne -I.. 

. . . . 
gro.1necl -.... 

I... .... -'-- .... 
<422.1) 38.0 ...: ::;-38 

. . . . 
End of' So1t Borehole Log o.t 38.0 f't, -'- -'"- -'"- -

!::::-39 --I.. -I... -'- -
t::-40 --
t:: --'"- -!::::-41 --L.. : I... 
'- -
t::- 42 --.... -'"- -
~-43 --:: 

a, 
~ 
m 
ru , 
"' "' ~ 0 

"' .; 
~ 

-..: -.... -:::-« --L.. -'- : -

~ 
.::..; 

j 
CD LW 
0 .... ... i;: 



Well No. LR-1oa 

-
I PIEZOMETER CONSTRUCTION SUMMARY 

~--------8 or in g No X-Ref· LR 103 

• j I Survey Coords: Northing: 1068527 ft • Elevation Ground Level 460.1 fl. NGVD - Easting: 5152171t Top of PVC Casing 461.28 ft. NGVD 
~o 

Drilling Summary: Construction Time log: "' " Start Finish 
Total Depth 40.0 ft. Task Date Time Date Time -- -- -- ···--Borehole Diameter B 1/4" (0.0-40.0') Drilling --,.,oft. -- -- --Casing Stickup Height CME75 10/19/95 14:00 10/20195 9:00 -- -- -- --Driller Layne-Western --10 -- --

=1 St. Louis, MO -- -- --13eophys.Logglng: --Rig CME750 Casing: -- -- --
4 1/4" 10/8 1/4" O.D. Hollow Stem Auger Bit -- -- -- --Blt(s) 2" I.D. PVC 10/20/95 5:55 ltl/20/95 5:59 -- -- -- --

-- -- -- --

~ 
Drilling Fluid None 

20 -- -- -- --Filter Placement: 1Q/20/9S 9:10 10/20/95 10:25 

axe• Square Steel, by 5' tong -- -- --Protective Casing Cementing: -- -- -- --4.: Development -- -- -- --... ... . .. Bentonlte Grout 10f2tlfSS 10:35 10{20/95 10:50 ... 
Welf Design & Specifications Bentonite Seat Toi2iiii6 ~ 10l20iiis ~ .. ~ -- -- -- --.. >-- ... 

Geophysical Log .. - ... Basis: Geologic Log x ~30 - ... ---.. - ... Casing strlng(s): C = Casing S = Screen Well Development .. - ... -.. ... - ... .. - ... 
String(s) Elevation - ... Depth - ... - ... + 1.10 - 28.60 C1 461.28 - 431.SO - --- ---- - 28.60 - 38.40 S1 431.50 - 421 .70 .==:'. 
C2 

---
38.40 - 38.70 421.70 - 421.40 ---- ---- ---- - Stabilization Test Data: --- ---- ---- ---

Time pH Spec. Cond. Temp (0 C) 
Casing: C1 2• dia. Schedule 80 PVC, 

50 flush threaded with 0-rings 
C2 2• dla. threaded PVC end cap 

(4' long or 0.33') 
Screen: S1 2• dla. Schedule ao PVC, 0.01 O" machine 

cut slot, flush threaded with 0-rings 

60 Sand Pack: 16-35 mesh Silica Sand 25.3-39.7' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 23.6-25.3' ,oo 
•o 
ao 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry 

! 
?O 
00 

3.0-13.0' 50 
70 •o 

Bentonlte Seal: Extra high yield Wyo-Ben (100%) N ,o 
20 

Slurry 13.0-23.6' ,o 
Concrete: 0.0-3.0' 0 

20 BO 0 •o 00 ,oo 

TIME (Minutes) 
Comments: 

60 

Not ta Scale Supervised by M. Sandfor1 Site LAIDLAW/OU2 RI-FSIMO 
Job Numbet 043 2848 - File Name LR103 





Client: LAIDLAW WASTE SYSTEMS Scope 1.0.: 89L46 

Foth & Van Dyke Project: Bridgeton Monitor Wells Page: 1 

Prepared by: RTB Date: 4/15/91 

Checked by: RTB Date: 4/24/91 

MONITORING WELL CONSTRUCTION DIAGRAM 
Driller:, __________ Jc..co_h_n_Ma_t'-h--e_s_a_n_d _A_s_s __ o--c ___ i-'-'a-"t""e_s :...' _I_n_c_. __ _ Well No.: 1204 

Drilling Method '---'A-"i""r-'"R"'o"'"t"'"a r'-"------------------ Date Installed: 4 I 5 I 91 

Coordinates: 1 , 066, 420. 96N, 515, 823. 27E Protector Pipe: 

Size: __ 4.;__:ic:.nc::cc:.:h ________ _ 

Material:_...,s"'t""e"'e'-'l _______ _ 
Elevation 458.63 

Stick-up Lock No.: Master 
Ground 
Elev. 3 

Surface Seal Material 
Cement Mix 

Riser: c 

" Drill Hole Diameter 2 inch ~ Diameter: .x 
8 inches Material: PVC .:; 

~ Type of Annular Space Backfill Sch.: 80 
0 

223.5' "" 206' Cement/Bentonite Grout Type of Joints: Flush Threaded 
;:: 
.!l Stenciled! Yes 

" v 
~ 
~ 

"' ,, 
c Type of Seal Screen: 
~ e _3_'_ Bentonite Pellets 2 inch I) Diameter: 

Material: PVC 

Slat Size· 0.010 inch 

Type of Filter Material Length: 10 feet 

12.5' Coarse Sand Sump: 

Length: None 

Type of Filter Material Type of Cap: PVC Flush Threaded 

.5' Coarse Sand 

Type of Seal Centralizer: Used 0 

None Not Used ~ 

Type of Backfill 
Depth to Water From Top 
of Riser at Completion: 

Dry 
3' Hole Core 

NOTE: Not to Scale 

fOR"A ,309 GEM ,.R~~. 1:891 



RECORD OF DRILLHOLE PZ-100-SS ..... 1 "' ' PROJECT: LAlDLAWIRI-FS SORING METHOD: NXCore & wab!r DATUM: MSL COlLAA Et.EV: 484.3" 
PROJECT NO: 943-284S ORIWNG DATE: "'24195 CCXlFIDlNATES N; f068B87.81 E: 517175.03 
LOCAnON: BRIOOETON, MO ORIU.f!UG: SCHRAMM AZIMUTH: 0 INCUNATION: ... 

TYP" , ..... "'-·"'""" .......... t:.F•~ 
"' 2 F·Fatt """""' ............. CL-Cloy ... z ,: c g "I ...... w II-- ·- CH..,._ 
iii1;1 

~ 

~ ~ ~ 
<; "' ........ ST- .._ H·Hu.d "' 1,j ;; ;! g z 

f,FQfdon --- VR,.V. Flaugi CIRF.Gravt!Fiild "c w c ~ 1,j ii'i NOTES 
j Q p "' ;:; 

~ ~ WATER LeVELs ·DESCRIPTION ,: ~ 
~ 01 UfTVOATA "' c "' w-6. .. 6 Ii ;:; 0 INSTRUMl::NTATION 

~ ''-"" z a!~ ire ~ ~ c -- z 8@ RQO TYPE ANO 
J§tz f! o~gg§ m "' OEPTH a u" .. ~8~ g SURFACE ~ 

(Fl) " " 
;l.w 

llESCRIPTJ ON c,,.. '1 ID.,. 
Oaao •~o 

~ Ii c in~ ... N~•"' .. -'OU .. N N .. o:111:1- """ u:a::rra:c: 

~ .. 
0.0-78.9 ft 0.0-51.0 ft. -
No samplt~ conducted Onlllng conducted with 
See Recor of Orlllhole for 8 1/4 in. JD hallow :!item 
PZ~100.KS auger, then borehole 

advanced to 78.9 ~ with 
5 7/8 in. air rotary bit 

-.. -

- .. -

'- 70 -

'- 7ll . 

i- 74 . 

L. ,. . 

L.. ,. . 

4-05. ""5.45 
78.9-81.a ft. 1a eo 

~ 78.90 

I~ Moder,ately weathered, medium 
bedded, 1,ht brownish gray E ' "' (SY 6/1), n~j"od, ~ stro'.8, ARE ceous ~ 

"" 
OOL MITE, open vugs . 
}Qf~tiS~T. LOUlS 

OEPTrt SCALE: 1:2 LOGGED: B, TILTON 
Golder Associates OAIWNC3 CONTRACTOR: t.AYNE·WESTERN CHECKED: A. BOOn-1 

ORll.t.EA: M. VOGT OA TE: 3/9195 



PROJECT: I.AIOlAW/Rl-,FS 
PAOJECT NO: 94a-2B48 
LOCAnoN: BRIDGETON, MO 

TYPE 

DESCRIPTION 

BO 78.9-81.8 ~ 
Moderately weathered, medium 
bedded, light brownish gray 
(5Y 6/1}, fille grained, 
strong, ARENACEOUS 
OOLoMrre. open vugs 
C<1/2mm.}, (ST. LOUIS 
FORMATION) 

402.55 

82 a:1.&-90.6 ft 
Sllghtiy weathered, thlckiy 
bedded, light olive gray 

81.SO 

(5Y 6/1), veiy finely 
crystalline, strong 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Below 62.3 ft. 
Stylollte.s common 

@ 133.9 end 84.S ft 
S4 Chert zones (<2 in.) 

84.4-84.7 It. 
Silicffied end finely 
disseminated pyrite 
84,7·84.9ft. 
Medium gray chert zone 
as. 1.as.s tt 85. ,o 
Olive gray !SY 3/2), DOLO- 399,85 
Mme UME:SToNE layer. 85.50 
low porosity. vugs 

es {<1/4 mm) 

.. 

.. 

92 

90.6-94.0 ft. 
Moderately weathered, thickty 
bedded, light browni5h gray 
(SY 6/1}, f~m grained, medium 
strong 810ctASTIC 
LIMESTONE, (ST. LOUIS 
FORMATION) 

390,35 
94 End of Record of Oril!hole 94.00 

at 94.0 ft. 

DEPTH SCALE: 1 :2 

" 'l 
~ 
~ 
"' 

DRILLING CONTRACTOR:. LAYNE·WESTEAN 
DRJLJ.EA: M. VOGT 

RECORD OF ORILLHOLE PZ·100·SS ...... 2 "' 2 

BORfNG METHOD: NX Core & water DATUM: MSL CO!.U\R ELEV, ""·"' DAlWNG OATE: 2/2W., COORDINATES N: 1oessa:1.a, E: 517l?a.03 
OR!LlR!G; SCHRAMM AZIMUT!i: 

,,,,.. 
F•Fi..t! ....... .......... 
F·FQldon 

d El.EV z 
DEPTH ls 

(Fl) z 

> z 
~~ 
8~ • 

'"" ~ 

"-"""" 
C,Cuved 

"""""""" .,....,.... 
r.trrlO,llar 

" ~~ ROD u, 
~~ 

CC:,QQ ~ 0 ......... ~ N•"'"''" 

............ F•F•Om. ·- CL-Cltylnf;I ·- CH""-' ..._ 
H•H•wd 

VM. Flcl.¢ GRF-Otlmt Fled 

NTlNurrY DATA 

ii .... TYPE ANO 
!8~ g SURFACE 

OESCAlPTION 0 0 . . 

• J,I.SM 

J,P,SM 
• J,P,SM 

• J,C,SM,Cl 

• J,C,SM 

• J,l,R 

Core Loss 

J,l,R 

• J,l,R.Cl 

LOGGED; B. TILTON 
CHet;KEO: R. BOOTH 
DATE: 3/e/95 

0 

" ~ z 

i ~~ 1.1 
w 0 "z "' "' ~- ti 

;; 

INCLINATION: ... 
0 .. ~ g .!l, 
~ 

~ ~ 
"- ;; 

0 
OCDO 

0..,0011> " ......... _ 
6! &Uf 12 ll! 

z 
0 

~ 

;;; 
0 
i;; 

NOMs 
WATER LEVELS 

INSTRUMENTATION 

2/25/95@ 11:15 
Completed drilling 

Golder Associates 



105 

1120 

Well No. PZ-100-ss 

Boring No. X-Ref: PZ-100-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068868 rt. 
Easting: 517175 tt. 

Drilling Summary: 

Total Depth 94.5 It. ---------------8 ore ho I e Diameter 10 1/4 in. (0.0-51.0 !t.) 5 7/8 in. (51.0-94.5 II.) 

Casing Stickup Height 1.49 It. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core. 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing 8x8 in. Square Steel, by 5 It. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log __ _ 

Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.49 
73.96 

93.60 -

73.96 
93.60 
93.93 

c, 
S1 
C2 

485.84 

410.39 

390.75 

Casing: Cl 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 It.) 

- 410.39 

- 390.75 

- 390.42 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-nngs 
Sand Pack: 16-35 mesh Silica Sand, 72.1-94.5 It. 

Filter Pack: Less than 50 mesh Silica Sand, 

71.3-72.1 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-56.3 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 56.3-71.3 It. 

Concrete: 0.0-3.0 It. ---------------
Comments: 

Elevation Ground Level 484.4 It. NGVD 
Top of PVC Casing 485.84 It. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Date Time 
Drilling 
CME75 2120/95 16:00 2/20(95 16:40 

Schramm Rotary 2/24/95 7:30 2125/95 11:30 

Geophys.Logging: 
Casing: 2125/95 11:30 2125/95 11:45 

Filter Placement: 2125/95 11:4.5 2/25/GS 1~30 

Cementing: 
Development 
Bentonite Grout 2125/95 12:50 2/25195 1.C:00 

Bentonite Seal 2Fsiis ~ V25igs ~ 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

100 
00 
00 

la 
70 

! 
00 
,o 
40 

H ,o 
20 
10 

0 
0 20 40 00 00 100 

TIME (Minutes) 

Not to Scole Supervised by 8. Tilton Site LAIDLAW/OU2 AJ-FS/MO 
Job Number ----9cc4~3--2~8~48~----- File Name PZ100SS 





RECORD OF DRILLHOLE PZ-100-SD 
PROJECT: lAIOI..AWIRl·FS 
PA'1JECT NO: IM3,.2S48 
LCX;AilON: SRICGE;TON, MO 

BORING METHOD: NX Cote & waler DATUM: MSL 
OA!LUNG DATE: 2J22J9f, 
ORJLL RIO: SCHRAMM 

AOC< 
J.J .... "-·"""" ., .... """""' 0 ....... ~ U·Unc:Ull:fna 

0 
.... _ ST-~ F,FofaliM !.ill'tgl.Ut 

~ ~ I~ ~ 

ii' El.EV ~~ -- §~ Aoo 

"' """" ~ffi 
""' c 

,:,.ooa N:ID~2 <V"""'" 

OOSCRJPTION 

""' 224 0.0.235.0 ~ 

. ,.. 

.,.. 

No sampling conducted 
See- Record of OrlflhoJe for 
PZ·100-Ks 

248.00 """.00 

Fresh. thinly bedded, very 
235.3-237.3 ~ 235,30 ~ 23!!.,0 

fight gray {NB) to light gray · 
(N7}, ~-grained, medium . 
strong, ARENACEOUS LIME· :::: 
STONE (SALEM FORMATION) ;::: 

237.3-242.4 ~ 
fresh. thickly bedded, pale 
yelfowish brown !10YR 612}, 
m-o grained, medium strong, 
BIOCLASTIC LIMESTONE, 
(SALEM FORMATION) 

238.7-238.6~ 
Very light gray (NS), coarse 
grained Oolomite layer 

=~ 
~~ 
~ 
-~ 

=~ -:::: 
=:::: 

1 97~ 

COOAOINATES N: 1068851.& 
A:ZIMI.In-t: 0 

P·Pokhed , ..... .,,..., 
""""""""' """°"'""' SM·Slnootl: CH~ 

""""" H·-
VR,V.~ ""'""""' """ NTIN rrv TA 

ill!! TYi'EANO 
;>68 : SURFACE .. OE'SCRIFTJON 

" a 

• B,Pl.SM 

Shoirt 1 of 2 

COLLAA ELEV: 484.3 
E: 517105.4 

INCLINATION": ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

O.Q.34.0~ 
Drilling conducted with 
6 1/4Jn. lD hollow stem 
augers 
34.0-235.0 ~ 
Boreholo drflled with 
5 7/B in, bit using 
compressed air 

CEPTH SCALE: 1 :2 
DAJWNG CONTP,,11.CfOR: LAYNE-WESTERN 
CAILLER: M. VOGT 

LOOGEO: M. HIRT 
CHECKED: A. BOOTH 
DA.T£: 3/9195 

Golder Associates 

. 

-

. 

. 

. 

. 

. 

. 



PROJECT: lA!OLAWfRI..FS 
PROJECT NO: 943-2848 
L.OCATIOM BRIDGETON, MO 

KTYPE 

OEBCRIPTION 

-'"' 237.3-242.4 fl 
Fresh, thickly bedded, pale 
yellowish brown.J10YR 6/2), 
m-,c ~rafned, m ium strong, 
BIO lASTIC LIMESTONE, 
(SAl.fM FORMATION) 

240.9-214.3 fl 
Fo~mrerous. stylolitic 

c '"' 
241.3-241.7 It 
Thinly laminated 
242. 1~242.4 ft 
Thinty IWlllnated 
242.4·245..3 ft. 
Fresh, lhicldy bedded, light 
g::Y. (N7), very coarse 
gr ned, rnedlum ~· 
ARENACEOUS LIME ONE 
(SALEM FORMATION) 

... , .. 

245.3-246.0 ft. 
Fresh, th!c~ bedded, olive 
gray (SY 4/1 , very fine ZJa30 

~ 2'8 gramed, medfum stron2, 248,oc 
(WARSAW FORMATIO ) ' 

End of Record of DriUhole 
at246.0~ 

, .. 

I- 252 

, 

. ,,. 

CEFni SCALE: 1:2 

"' 0 
~ 

~ 
~ 

~ 
"' 

c::· 

~· 

I?= 
c~ 
c~ 
c::: 
El= 

i:: 
6~ 
6~ 
b;:; 
~ 

~ 
c ::-
E~ 
be 

i:: 
1# 
6~ 

~ 

~ 

DRILLING CONTRACTOR: LAYNE·WES-TEflN 
DFIIW:A: M, VOGT 

RECORD OF DRILLHOLE 
BOlilNG M5'THOO: NX Core & Wi!.lef 
ORIWNG DATE: 2mJ95 
OAIU. RIG: SCHRAMM 

JJOim PL•P!Mur .......... 
F,FaJt c.c ..... ............. 
..... w U·Ul1!:Uallng SM,&mr;,ott 
a.a.~ ST- -F·F~ "'"- Vfl.V,&td'I 

~~ --= > 

ELEV d ·!! • jwl/1 • ~8 RQD 

~ffi O<J'TH , "• • a~~ a 
""' • • ~~o 000.:. g i "''l>~N "l ... 11>111 ... 

PZ-100-SD Shoat :2 or 2 

OATIJM; MSL COLLAR ELEV: 484,3 
COORDINATES N: 1006851,fl 
AZIMUTH: o 

I!: 517195.4 
INCLINATION: 410 

Fe-Fe~ 

"' ct.a.,, ... ;!; :r 0 
OH~ 

~ 
< I 11 ~~ 1,j g H·H•llffd 

OAF".-Gl-.wfll Fitd " ... 
al 

NOTES 
~~ ~ .; ~ ... - WATER LEVELS N TA "' 

0 

y ~ ~ .; 0 INSTRUMENTATION 

~ lYl'EMiD f§ ~ i ~ .. ., ... :,g SURFACE «: c, ... c ...... 
tlEScRtPTION 0 ~ill 11.a~ " .. ..,,a ... 

~2!! ! 

J,I.SM 

1 

239.00 
245.JO 

2 

-= 248.00 

""' 

'"' % 

LOOGEO: M. HIAT 
CliECICEO: A. BOOTH 
DATE; 3/9195 

• J,U,R 

Golder Associates 

. 

. 

. 

. 

. 

. 

. 



I I 
~ 

,, 

~ ~ 
~ 

>--30 S:: ~ 

~ 

~ ~ 
., " 

~ 
,so 

' ~ 

~ ~ 

·' 
., 

I ., 

e-go ~ 0 

' w ., ,-
u 

~ ~ w 
_J 
_J 

0 

'2(~ ~ 
u 
(/) 

·1 ~ w 
_J 

~ 0... 
~ :::;;: 

<{ 
(/) 

0 
15( z 

-18 

-~ 

>--21 

:--'-- ~ 

·'-s - P' ~ 
. 

24 :< - . :: 

' 

Not to Scale 

- -
Well No. PZ-100-SO 

Boring No X-Ref· PZ 100 SD 

PIEZOMETER WELL CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1088852 tt. Elevation Ground Level 484.4 ft. NGVD 
Easting: 517195 tt. Top of PVC Casing 485.82 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 246.0 ft. Task Date Time Date Time -- -- -- --Borehole Diameter 10 1/4 in. (0.0-51.0 It.) 5 7/a ln. (51.0-246.0 !t) Drilling -- -- -- --Casing Stickup Heigh! 1.47 tt. CME75 1/25/95 14:00 1/25/95 14;45 -- -- -- --Driller Layne-Western Schramm Rotary '121/95 a:30 2122195 15:00 -- -- -- --St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- --Rig CME 75, Schramm Por1adrill T660H Casing: 2f'lj/95 9:50 2123/95 10:15 -- -- -- --Bit(s) 6 1/4 in. ID Hollow Siem Auger Bit, -- -- -- --NX Core, 5 718 in. Button Bit for Reaming -- -- -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --
Air Rotary Filter Placement: 2ml95 10:35 2123195 11:.(-0 -- -- -- --Protective Casing axe in. Square Steel. by 5 ft. tong Cementing: -- -- -- --Development -- -- -- --Bentonite Grout 2/Zl/95 !:'.!:~ 2123105 15:30 

Well Design & Specifications Bentonite Seal ~ "T3:Ts ~ 13:LS -- -- -- --
Basis: Geologic Log x Geophysical Log - ---
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.47 - 234.80 C1 485.82 - 249.55 

234.80 - 244.60 S1 249.55 - 2:Ja.75 ---
244.60 - 244.93 C2 239.75 - 239.42 ---- ----- - Stabilization Test Data: ---- ----

Time pH Spec. Cond. Temp (°C) 
Casing: C1 2 in. dia. Schedule 80 PVC, . .. 

flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-rings 

Sand Pack: 16-35 mesh Silica Sand, 232.0-246. tt. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, 100 

230.5-232.0 ft. 
,o 
60 

Grout Seal: Wyo-Ben Grout Well Benlonite Slurry, I 
70 

ea 
3.0-210.0 ft. 00 

~ 40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) .. 
30 

20 
Slurry, 210.0-230.5 tt. ,o 

Concrete: 0.0-3.0 ft. 
0 

0 20 40 60 ea ,oo 

TIME (Minutes) 

Comments: 

Supentised by 8. Tilton Site LAIDLAWIOU2 AI-FSIMO 

Job Number 4 - 848 9 3 2 File Name p ZlOOSO 





IIIJIIIJ/T 
LAIDLAW WAS-TE 8V8TEU8 me. SOIL BOREHOLE 

6.25 ;nch t.D. Hollow SteM Auger 

LAIDLA\I/OU2 RI-FS/MO 
\JEST LAKE LANDF'ILL 

OPERABLE UNlT 2 

SPLIT SPOON< 2.0 lnch 0.0./!.5 inch LD. (SP) 

SHELBY TUB£, 3.0 inch 0.0.IC 13/16 inch l.D. (SH> 

NORTHING, !068842,03 
Dl,nJM EASTING• 517211.63 ELEVA'IION 483.8 c.\SINC OEPlll 

ORll RfG CME 75 - TRUCK MOUNT SURFACE CQllDITlONS 

mGU: 

SAMPI.E HAMMl:R 

!1 
;t i! 

6 
3 
4 

1 6 

z 4 
6 
7 

3 8 

4 2 
5 
5 

5 5 

6 2 
2 
2 

7 3 

8 3 
4 
5 

9 5 

10 4 
4 
5 

11 s 

12 3 
4 
3 

13 3 

14 l 
3 
6 
7 

I I 

1.8' 
2.0' 

t'JOl',J 

-
I 
I 

(0.0-7.2 Ft.) Flrr-t, dl.rsky yeltoWish brown 
<IGYR 2/2). SIL TY CLAY, little orgo.rrn::s, 
NR, Moist, CCL), (LOESS) 

@ 4.0 ft .. color cha.nge!:l to r,odero. te 
yeitow;sh brown CIOYR 5/4~ 

(7.2-U.6 ft.) F'lrM, MOderoteo yellowish 
bf"Own ClOYR S/4), M~ttlecl SILTY CLAY, 
NR, noist, <CL), CLOESS) 

Cll.6-19.2 rt.> Loose, Modera.te yellowish 
brown ClOYR 5/4), Mottled CLAYEY SILT, 
NR, Moist, CML.), (LOESS> 

SP 

CD 

SP 

® 

SP 

G) 

SP 

© 

SP 

® 

SP 

© 
<4 72.2) ll,6 

SP 

0 

SP 

® 

LOG 
- HO. PZ-100-KS 

SHEET 
" "' OF 3 w ... 
"' llffll.llG w 
:, 

STN!r FINISH ' w 
:,; 

fllE TIME >-
<t 

!3:20 17•42 
_, 

D,\lE D,\lE 

1125195 l/25195 ();: 
J-z a 
(,) 

~ z 
::J 
...J 

iE 
0 

~I 
El 

:1 
~ 

"' ~ w 
~ 
~ 

'i' :c 
'-' 

-; 

"' "' ~ "' ru 

65 :, 

Q 

~ 
~ <.!> 

g Q 



lllllllf 
J..AiDUIW WABTE 8Y8TEM8 !NO. 

SOIL BOREHOLE 

LA!DLAIJ/OU2 RI-FS/MO 
�EST LAKE LANDrlLL 

OPERABLE UNIT 2 

SPLIT SPOON• ao inch O.D.11.5 lnC::h J.D. <SP) 

SHELBY TUBE• 3.0 Inch 0.Il/2 13/16 inch I.D, <SH) 

NORTHINO• !068042,03 
D.fflJM EASTING• 517211.63 ELf.VA'TIOH 483.B 
DRlL RlO CM£ 75 - TRUCK MOUNT 

-

t=-16 
-

-

=-11 
-
;.... 

�-18 
-..... 
=-19 
.... 

I-

:::... 20 
-

-

::.- 21 
i
i,... 

=:-22 
-

-

=-23 
-

-

-24
-

-

::;-25 
-

-

:;-26 
.... 

-

'::::" 27 
-

-

---28 

=-29
-

-

-

3 
4 
7 
10 

3 
4 
5 
7 

5 
6 
7 
a 

2 
7 
9 
10 

·5 
10 
9 
14 

3 
9 
l4 
IS 

3 
5 
7 
!I 

,-

..... 

!.S• 

k7S�l � 

-

-

.... � 
I ,  • .

.,. . . .
I p ,0. 1 .... 
....... 
I I IE &.... 
I I • •..... 
ll R I •
I a 1 1  
.. . ..  ,i. .. -··· 
.. I 4 • i--

1�4' I I tfl lj, 

air:::� 
(7lliC) .. 4 4 R 

0.0' 
liF 
(0.0 

.. ... 

. . ... 

:::: '-

...... 

cu.6�19.2 f't.) Locse, l'IOdernte yetlow1sh 
brown <tOYR S/4}, r1ottted CL.AVEY SILT, 
NR, l'IOISt, <ML), CLO(SS) 

(19.2-22'.4 f't,} Loose, light olive gray 
CSY 6/D, CLAYEY SILT, NR. l'I01$t, <MU, 
CLOE:SSl 

<22.4-28.2 f"t.) Conpact llght olive grny 
(SY 6/1), Fin..- SANDY SILT. NR, dry, 
CSM), (ALLUVtAL) 

@ 25.4 f't., partings of' light olive gro.y 
(SY 6/1), CLAYEY SILT 

<2B,2·32.J Ft.) CoMpac;t, light olive 
grny (5'1' 611). r1ottted CLAYEY SILT, 
orgo.na;s wet at �.O F't. NR. 
nol:st-wet, CML), CAL.L\JVIAL) 

SP 

SP 

® 

,--

SP 

@) 

-

SP 

® 

-

C461.4) 2,:!.4 

(455.6) 

SP 

® 

-

SP 

@ 

,--

SP 

@ 

28.2 r--

SP 

@ 

-

-

-

-

-

-

-

-

-

--
---
--
-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

LOG 
BORlffQ NO. 

PZ-100-KS 

SffEEI' 
2 OF 3 

111£ 
13•20 

lllE 
17•42 

OAlE D,\TE 
1/25195 l/25195 

� 
8 
(!) 
z 
3 
ii:: 



1111111 
LAIDLAW WAS'l'E 8V8TEM$ INC. 

SOIL BOREHOLE 
Sill!: IW.IE ANO 1.0CATICII DRIUJHQ ll£1lll)O; 

6.25 inch I,D, Hollow SteM Auger 
' 

- MElHOll: 
LA!DLAWOU2 RH.SIMO 

SPLIT SPODN1 2.0 inch D.D./1,5 mch I.O. CSP> 

\./E:ST LAKE LANDF'ILL SHE:Ll3Y TUBE1 3.0 inch O.D./2 13/16 tnch I.D. <SH> 
OPERABLE UNIT 2 

- l.f.'IEI. 
TIME 
DATE 

NORTHING-: 10688.Ali::!.03 --D.\1UII EASTING, 517211.63 El.£\1,\llOII 483.B 

llRlll. RIQ CME 75 - TRUCK MOUNT SU!lf,ocf;CONllll'IONS 

»IGI.E -
SAMl'tE --

p ~ I I I SAIIP!.E -
£ 

I - I Ii DESCRIPllON OF W.m!W. 

- 4 1.s• lll c2s.2-Ja.1 rt.) Coripnct tight olive gray -- 9 w CSY 6/1), riottled CLAYEY SlLT, NR, -- 10 '"' Moist-wet, <ML), (ALLUVIAL) SP -- -:-31 19 @ -
~ L : - -I... e 31.6 f't., ..-1 1nch of' f'rni;r SAND (451.7) 32.1 -
t:- 32 -IS 1.1• <32.1-33.9 /!'t,) Cor,pa.ct. brownish gr"ny, -I... 14 ao• : : '1:IU -.. CSYR 4/1), Fine SAND, NR, wet, <SM), '- 12 ks:'i2l:: SP -<ALLUVIAL) --33 14 .... :... @ -.... -.... - .... -'- .... -'- .... -
:::- 3-4 

.... - C33.9 f't.> Loose, light gro.y (5Y 6/D, ~ -50/6 Q,6':: :: l CLAYEY SiL T, NR, Moist, (ALLUVIAL) (449,3) 34.5 -I... illl' .. -I... 
c30.:1 End oF Soil Borehole Log c.t 34.5 f't. SP -..... -'--35 @ -t: See PZ-100-KS Record of Driltholl:' f'or -

r"ock descript;ons -I... -I... -
t:- 36 l- :.-- --..... -..... -~ -t:- 37 --I... -I... -I... -
t:-38 --~ -'- : '-

t:- 39 --I... -.... -I... -:::- -40 --.... : '-
'- ..: t:- 41 -L... -I... -I... -t:::- -42 --,_ -.... -I... -'---43 -: --
~« --I... -I... -.... -'- -

LOG 
IIOflllCNO, 

PZ-100-KS 
SHEET 

3 OF 3 

llRIWHG 

START FINl5ff 
1IIIE TIME 

13120 17:-42 

DATe: D,t;lE 

1125/95 !125/95 

-

Augers cha. tte,., 
spoon ,..e f'l.lso.l, 
hit bedrock o. t 
34,5 Ft. 

~ 
0 
u 
c:, 
z 
::! 
i:2 
Cl 

°' w _, _, 
i: 
-; 

Ei5 
Q 
LU 
<!) 
<!) 

g 

., .. 
a, 

"' , M .. 
" 

d z 
Ill 
0 ..., 

~ 

"' °' w 
:,: 

::, 

Ei5 
Q 
Sc: 
:,: 
u 

,n 

"' ' "' "' ::, 

~ c, 

"' "' 0 
0 

.: 
..._; 

I 
...J 
G:: 



PAOJECT; LAIIXAWJR-FS 
PAOJECl' NO: 643-2848 
l.OCA110N: BRIDGETON, MO 

DESCRIPTION 

32 0.0-34.0 ft 
See Soit Borehole Log 
P:l:·100-KS 

""·"' 34 34.o-52.3 ft. 34.00 

38 

"' 

44 

SJightlY. weathered, very 
1hickly bedded, ve,y right 
gray- (NB), medium crystall!ne, 
weak, LIMESTONE, 

\
ST. LOUIS FORMATION) 
mm. iron concretions common, 

lhfn ca.fclte vein (1 cm.}, 
lrrogular joints, styfolltio 

42.9~ 
1 in. thick clay seam 

01:PTH SCALE: 1:2 
CIRIUJNG CONTFL&.CTOA: LAYNE·WESTERN 
CAILLER: O. MAHUAJN 

RECORD OF DRILLHOLE PZ-100-KS Shott 1 Ol 23 

COLLAR ELEV: 483.B BOAING METHOD: NX Com & watet 
OF!ILLING DATE: 1/27195 • 2/1a,"95 
DRILL RIG; CME 75 

""'·"' 34.00 

' '" ~ 

LOGGEO: J. MILLEA 
CHECKED: R. BOOTH 
DATE: 319/95 

J,ST,R 

• J,f,R 
J,l,R(2) 

" J,Pl.R 
J,C,R 
J,J,R 
J,Pl.R 

J,J,R 

J,l,ff.CL 

JJ,R 

J,Pl.R 

J,J,R 
J,Pl.R 

J,J,R 
J,C,R 

J,l,A 

J,C,R 

J,Pt.SM-CL (2) 

J,C,R 

• J,C,R 

J,ST.R 

J,ST,R 

J,Pt.R 
J.Pt.R 

J,Pt.R 

J,C,R 

OATI;M; M5L. 
COORDINATES N: 106884.2.0 
A2lMUTH: 0 

E: 517211.B 
INCUNATJON: .00 

O.G-34.0ft. 
Drilnng-wilh 
6.25 fnch ID hollow !!Aem 
augers 

1R7/95 
Began coring 

Golder Associates 



PROJECT: lAIDLAWIRI-FS 
PROJECT NO: 943-2848 
LOCATION: BP.lDGETON, MO 

52 

ROCK F 

DESCRIPTION 

52.:Hl2.5 It 
Frm;h, medium ~ded, light 
gray (N7), fine grained, 
medium strong, AAGILJ.ACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Stylolilic, numerous cray 
filfed discontinuities, some 

54 iron ozjde staining 

56 

.. 

62 

64 

62.5-67.5 ft. 
Presh, medium bedded, medium 
light gray (Nil), ctyp!O
crystruline, medium strong, 
LIMESTONE, (ST. LOUIS 
FOAMATlON) 

CEFtli SCALE: 1:2 
OAIWNG CONmACTOA: LA'fNE·WESTEAN 
CAILLER; 0. MAHURIN 

RECORD OF ORILLHOLE PZ-100-KS Sheet 2 of 23 

COllAR aJ:V: 483-.S BORING METHOD: NX Core & water 
DRILLING DATE: f/27/95· 2/t3195 
ORILl. RIG; CME 75 

4 I~ 

LOGGED: J. Miu.ER 
CHECKED: R. SOO'!H 
DATE: 3/9/95 

lYPEANO 
SURFACE 

OESCfllM10N 

J,PL.R 

J,Pl.R 

J,Pl.R 

J,ST,.R 

J,PL.R 
J,ST.R 
J,C,R 

J,Pl.R (3) 

J,PL.R (2) 

J,PL.R 

J,C,R 

J,l,R 

J,C,R 

J,U,R 

J,P,S (2) 

J,f,R 

J,PL.R-CL (2) 

J,t,R (2) 

J,C,R (21 

DATUM: VS;. 
COORCINA-:E5 N: 1068842.0 
AZIMUTH :; 

E: !111211.8 
INCLINATION: -00 

j 
~ 

z 
I: ~ ~ -x ~ /;j ! i =~ z :o w c 

~ ~ <~ ~ ~ 
3 :;; ii: • ~ 0 ... 

0 
0 fl! ooo 

00 oo• ... 
"" ... ll.2 ~igi 

Golder Associates 

NOTES 
WATEALEVELS 

INsrntlMENTATION 

1/27/95@17:15 
Measured water level in ~ 
hole at 34.49 ft. below 
ground surface 
1/28/95@ 8:18 
Measured water level in 
hole at 36.6 It below 
ground :surface 



PROJECT: LAIOLAWIRl·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

KlYP 

DESCRIPTION 

fl4 62.5-37.Sfl 
Fresh, medfum bedded, medium 
light gray (N6). crypto-
ri5t.a111ne, medium strong, 

ESTONE. (ST. LOUIS 
FORMATION) 

1·2 in. chert nodules oommQn 

•• 

67,5-76.0 ft 
~lly weathered, medium 

•• ea, olive gray (SY 4/1), 
m--c grained, medrum stron~ 
rock, CLASTIC LIMESTON 
(ST. LOUIS FORMATION) 

70 

Shaley partings common, 
72 fossiliferous 

74 

76 76.0-BB.5 ft 

7B 

Sllghtly weaUiered, medium to 
lhlckty bedded, medium gray 
(NS) to light gray (N7), 
coarse grained, medium strong, 
CLASTIC LIMESTONE. 
(ST. LOUIS FORMATION) 

Stylolltic, shaley partings, 
ao sandy, more porous than above 

OEPTli SCALE, 1 :2 

" 9 
u 
l: • • • 0 

ORIWNG CON'TRACTOR: LAYNE·WESTERN 
CRILi.EA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS 6ha«rt 3 of 23 

COll.AFI ELEV: 483.8 BORING METHOD! NX Coro & water 
OR!L,UNG DATE; 1/27/95 • 2/13/85 
OAILl RIG: CME 75 

J.Jard Pt.-f'I.Qrw P·P~ 
F·F~ """'"' ............. -~ ""'"""""' 

.. _ ... _ ., ......... ~- ,..,.."""' 
Cl,.Q;iy Inti 
CH.cttomo 
H•Haillld 

OATIJM: MSL 
COORDINATES N: 1008842.0 
AZIMUTH: O 

~ :,: 

ffi,ll 
~ 

" z 

c 
< I 0 
~ 

E: 517211.S 
INCLINATION: .QQ 

z 
0 

~ 
F,F~b\ 1-hrllgl.ht VR-\1.ROlQ\ 

g 
GRF--OriWfll ~d •c w ~ t;I NOTES 

~~ • ~ z :l! 
ELEV 

DEPTH 
{FT) 

41tt70 
85.10 

> ~ • 0 ~~ ~~ z RQO z 8~ iffi -• • ODDO ~·. ,o,,,,.tN """"111111"" 

"'' ' ~ 

• llll~ 

' '"' 

LOGGED: J, MIU.ER 
CHECXSO; R. BOOTH 
DATE:: 3/9/95 

a 
Jiw ·~!. au • 
~ • • 

~ i'i WATER LEVELS ITV A "' 0 
~ • ~ 0 INSTRUMENTATION 

TY.PE AND 
~ 

• 
SURFACE g; g•• 

DESCRIPTION .,i~ 
~2 ~,!£! 

• J,l,R 

• J,C.R 
1127/95@ 17:15 
Quit drillfng for the day 
@65.1 fl 

J,P~SM 

J,LA·CL (2) 

J.I.R 

J,C.R 

J,l,R (2) 

J,C,R 

J,1,A 
J,C,R 

J,!,R (2) 

J.P~R 

J,ST,R 

J.P~SM·CL (2) 

J,C.R(2) 

J,PL.A·CL 

• J,C,R-CL 

• J,ST,R 

Golder Associates 



PAOJEC'J: i..AIOLAWJAt.FS 
PACJECT NO: Q43.2848 
LOCATION; BAlOOETON, MO 

KTfPE 

DESCRIPTION 

90 76.o-&8.5 ft 

82 

84 

.. 

SUghtty wealhered, medium to 
thickly bedded, medium gray 
(NS) to l!gh! gra! (N7). 
coan.e grained, medium strong. 
CI.ASTIC LIMESTONE. 
(ST. LOUIS FORMATION) 

BS.5"94.0ft. 
SlighUy weathered, thickly 
laminated to thinly bedded, 
medium gray (N5), line 
grained, extremely weak to 
very weak, SIL TY CLAYSTONE 
and SILTSTONE. (ST. LOUIS 

,o FORMATION) 
pyrite in claystone, cross
bedded, flne $afldy i;iit:;tone 
lnterbeds 

380.80 
94 94.0-98.0 ft. 94.00 

.. 

Slightly weathered, th!cldv 
bedded, very light gray (NB), 
fine grained, medium strong, 
DOLOMffE (ST, LOUIS 
FORMATION) 

OEPTI1 SCALE: l :2 

" g 
Q 
r 
~ 

~ 
" 

Of11WNG CONTMCTOR: LAYNE·WESTEAN 
CAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·100-KS 
DATUM: MSL BORING METHOO: NX Core & waw 

OAlllJNG DATE:; 1{27/95•2113/05 
DRILL FIIG: CME 75 

COOROINATES N: t068842.0 
AZIMUTH: :J 

J.Joiil PL·~Jr ,,,.,,, 
""""'"'"' ...,,.. ""'"""-B·Bedaaric ST·~ 

F.F,:iia;i!«t 1-l,r~ 

> d; 0 
< 

ELEV WW z ~s ROO -~ DEPTH z !i ffi , uw 
iFTl < < f11.o QOOQ ............ N ... <ICICI .. 

5 119"" 

398.70 
85.10 

3113.40 

'°·"' 

!l:l.30 

- Fe-F• Chfde ............... C!.-Clayl"" 

"'·""""" CH-cHonle 

"'"""" H·-
Vfl.V, Rcug, GAF4,rm,.i Filild 

DISCONTI !TY TA 

!~!e Q 
TYP£:i'.ANO 
SURFACE 5 ~. 

0£SCRJPTION g i 

J,C,SM 

J,Pl.SM (2) 

• J,l,R-CL 
J,1,VR (2) 

• J,l,A 

• J,PL.A 

J.I.R 

• J,1.R·CL 
J,PL.SM 

J,l,R(3) 

J.I.R 

• J.I.R (3) 

J,l,R(2) 

J,ST,SM 

J,l,SM 

• J,l,R 

• J,l,R 

J.c.R 
J,ST,R (2) 

J,l,R 

J,Pl.R-CH 

~ z r 

~tj 
... 
" 1ii z 

=" w c 
<Z ~ ~ ... ""- m ~ 

c 

9 ... 
~ 

le 

Sh(!.ot 4 of 23 

cou.AR Et.EV: 483.e 
E; 517211.6 

INCUNATICJN; ·90 

NOTES 
WATER 1.EVEtS 

JNSmUMENTATION 

92.7-93,3 ft 
Core Loss 

LOGGE;:0: J, Miu.ER 
CHl;CKED: A. BOOTH 
DATE: .319/95 

Golder Associates 



PROJECT: LAfOU.W/RrFS 
PROJECT' NO: 943-2848 
LOCATION: BRIOOETON, MO 

TYPE 

DESCAJPT!ON 

96 94.0.98.0 ft 
Slightly weathered, thickly 
beaded, vety light gray (NS), 
fine grained, medium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 
Vuggy, highly aific:ified, 
bioturbated 

96 
96.0-116.4 It 

100 

102 

104 

100 

,oe 

110 

112 

Sllghtfy weathered, very 
thickly bedded, Ught brownish 
gray (5Y 6/1}, fine grained, 
medlum strong, DOLOMITE. 
(ST. LOUIS FORMATION) 

Laminae. wggy In places, clay 
lnfi!llng, some sUlclflcation 

101.0-103.0 ft. 
Vuggy 

104.5-106.4 fl 
Vuggy, some smclficatlon 
in veins, clay partings 

DEPTH SCAL.E: 1 :2 

Q 

9 
Q 

l: 
~ 
" 

DRIWNG CONl'RACTOA; 1.AVNE-WESTERN 
DRIW;R: CJ, MAHUAm 

RECORD OF DRILLHOLE PZ-100-KS ShMt 6 of 23 

COLl.AA ELEV: 483.B BORING MElHOO: NX Com & Wllltn 
OAIWNG CATI:: 1121/95 • 2/13195 
OFIILL RfG: CME 75 

'"""' PL·Ptet1M ··-,.,... c""""' ............ ....... IJ.U- ,........, 
8°Sodd'ng 61'.Stopped """""' , . ...._ l,kr&ga.Ut 1/R.V.~ 

• ~- 0 

2 
~ 

ruv w§ ,? ~ ,w ROD 
DEPTH 2 §. u~ 11..~m o ~ ,l;w lS ~ "' lF1) < a: <>Cao .......... ""' N.;'"0~2 ~ g 

9 tlll~ 

380.50 
103.30 

DATUM: MSL 
COORDINATES N: 1068842.0 
AZIMUTH: o 

e: s11211.e 
INCLINATION: ·90 

F•F•O:idol, 
" iS CL.0.,Wil z /;: 0 

CH,,_ ffi?;J 
< a 

" 1,l 0 .!! < H·H•*<I z ~ 

QAF-Or.lVJI Aloi:t "o w 
~ I ~ NOTES 

~~ ~ w - WATER LEVELS ITV ATA " ii: 

" ,l; Q INSTRUMENTATION 
TYPE ANO -.. • •• g SURF.ACE .. ... 

IJE.SCRJPTION .. ... 
:a ... U< 

J,l,R-CL 

J,C,S·Cl 

• J.P~R 

10 99~ 

1.0GGED: J. MILLER 
CHECKEC: R. 8001li 
DATE: 3/9195 

J,PL.A 

J.P~R 

• J,l,A 

Golder Associates 



PROJECT: LAIOi.AW/Rl·FS 
F'AOJ.E;CT NO: 943-2848 
LOCATION: BRIDGETON, MO 

112 

114 

116 

"" 

AOC PS 

DESCRIPTION 

98,0..116.4ft 
Sllghtiy weathered, very 
thickly bedded, fight brownish 
gray (5Y B/1), fine grained, 
medium strong, OOLOMlTE, 
(ST. LOUIS FORMATION) 

116.4-119.6 fl 
rresh. thickly bedded, medium 
light gray (N6), medJum 
cryst.all!ne. m$t'.lium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 

119.6-120.7 ft. 119.60 

120 Fresh, thinly bedded, medium 
gray (NS), finely crystalline, 
medfum strong, AAGILLACEOUS 
LIMESTONE. (ST. LOUIS 363 10 

:~~'X'!~N1nlcite infi!lin 120:7 

'"" 

120.7·123.7 ~ 
Fresh, thickly bedded, medium 
light gray (N6), f·m crystalllne, 
medium :strong, DOLOMITE. 
(ST. LOUIS FORMATION) 

123.7~147.S ~ 
124 Fresh, thickly bedded, light 

olive gray (5Y6/1). fine 
crystalline, medium strong. 
DOLOMITE, (ST. LOUIS 
FORMATION) 

,,. 

12' 

Sty!ofitic 

126.9 ft 
1 in. clay seam, fractures at 
-124.5 and 127.6 ft 

CEP'TH SCALE; 1 :2 

~ 
~ .. 
~ 

ORJUJNG CONTRACTOA: lAYNE·WESTEflN 
OftlLISI; tl. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS SMIM IJ of 23 

Srn=l!NrJ METHOD: NX Core & water 
OA!WNG DATE: 1/27195 • :.?/13195 
DRILL RiG: CM!; 7$ 

J.J""1 '""""" ~-F·f&it .,.""""' ·--...._ U·- ··-e-a~ ST•Slopp9d ........ 
P·Flllallon ··- Vfl,V. Aolqt 

F,...F• 0100i1 
CL.¢11rylnfll CH..,_, 
H·Hllar.d 

DATUM: MSL 
C:OOROJNATES N: t06Sl342,0 
AZfMI.ITH: 0 

~ z I 

ffi1,1 :. 1,1 iii GRF-Gr.r,;a! Fllltd "o c 

" ~ 
~ i ... z 

coli.AR El.EV: c.e 
E: 1517:21 t.8 

INCLINATION: .e() 

z 
0 

" i NOTES 

~ ~~ > OISCONTINUfrY OA A ... 6 "' WATER LEVELS 
W>- ~ 

~1 .. ~ 0 fNSTRUMcNTATION ,,.,,, 
OEPlH 

(F1) 

370.40 
113.40 

380,31) 
123.SO 

g ~~ AOO 
" 8ftl l~o ~ 

" " 0000 ..,. .......... ..,.1-va.-, 

10 &9% 

LOOGEO: J. MILLEA 
CHECKED: A.BOOTH 
DA TE: 319195 

i~111 TYPE ANO 
58~ g SURFACE 

• • DESCRIPTION ". 

J,l,VA 

J,PL.R·CL 

J,l,R 

J,J,R 

O J,l,R 

J,C,R 

J,l,R 

2 
fg c:: ~£ ~~. ~ 

~ ~! ~ 
oaalt . . ••• --··-~£ i!£! 

m ,-

1/28/95@ 17:32 
Finish drilling for the 
day at 123.S ft.. we blct.1 
out hole and measure 
water level at 12.n ~ 
below ground surface 

Golder Associates 



PAOJECT: LAlOlAWJRt.FS 
PAOJECT NO: 943-2848 
LOCATION: BAIOGETON, MO 

DESCRIPTION 

128 123.7·147.5 ft. 

""' 

132 

134 

, .. 

138 

'"' 

142 

144 

Fresh. thickly bedded, light 
olive gtay- (5Y 6/1), fine 
crystalllne, medium strong. 
DOLOMITE, (ST. LOUIS 
FORMATION) 
StyloUtic 

DEPTH SCALE: 1 ::2 

~ 

9 
0 
~ • < • ~ 

DRfWNG CONTAAOTOR: LAYNE·WESTEAN 
ORlll.ER: 0. MAHURIN 

RECORD OF DRIU.HOLE PZ-100-KS Sheet 7 Cf 23 

cou.M Et.EV: 4&:1,8 80RfNG METHOD: NX Ca1'1!1 & water 
ORIWNG DATE: 1/21195 • 2113/95 
DRILL AIG; CME 75 

"""" PC!'!""' 

, __ 
F,Fd C-Cu,,,d ·-~""N U·Uf1<Ulllng SM-8moolh ··- Si-steppcid 

~ F-faiiflerl HIT~ 

F .. F• Olddo 
CL-0.,""' 

"""""""" H-H•lllld 

DATUM: MSL 
COOAOfNATESN: 106'!842.0 
AZIMUTH! 0 

~ z ,: 
:, 

Ill z 
GRF.arav.l Fhd w 

"' 
c 

c 
< = g ! 
~ IJI z 

e: s,12.,1.s 
INCUNA110N: ·00 

gj 
~ 

i NOTES ~ ! i .; WATER t..EVet.s 
~ ;. DISCO NUJTYDATA :;; 5 0 "' .; INSTRUMENTATION d .. 0 ELEV ww 

fi !I % •> i~- ~ 
% 8§ """ TYPE ANO •8. gg! !fl DEPTH ~ ~ffi 68~ Ii SURFACE ~· -.i ~~. • • ~ 

{FT) • • ••• DESCRIPTION ~ ~ !~ !el~&'! ·-... oo:ioo g 3 ~2 ... '""'l:l"l'N N'l'Gap- • «a 

J,l,R·Cl.CH 

J,C,SM 

12 100 

' 
J,ST,R 

35f.60 
13220 

• J,PLR-Cl 

J,l,R 

J,PLS-CL 
Note: rock breaks along 
stytolitas and clay 
partings 

'3 "" ... 

J,PLS 

341.50 
142.20 

"" 14 
~ 

LOGGED: J.MIU£R 
Golder Associates CHECKED: R. BOOTH 

DATE: J/9195 

I 
I 
I 

-1 

l 
j 

j 

J 

J 
I 

l 
i 

' ' ' 
_j 
! 

, 
' 

J 
j 

j 
j 
• 

l 
~ 



PROJEC'f: LAIOI.AW/FU-FS 
PF!OJECT NO: 943-2848 
LOCATION: BFUOGETON, MO 

K1Y 

DESCRIPTION 

144 
123,7·147.Stt 

146 

Fresh, thiokJy bedded. light 
oUve gray (SY 6/1), fine 
crystalline, medium strong, 
DOLOMITE. {ST. LOUIS 
FORMATION) 

338.30 
147.5--159.5 fl 147.SO 
Fresh, lhlckly bedded, pale 

148 yellowish brown (10VR 612}, 
m-c crvstaillne, strong, 
LIMESTONE, (ST, LOUIS 
FORMATION) 
147.5 ft 
1 in. clay partl'ngs 

'"' 

152 

Stylolitic 

104 

156 Bret:ciated, gfauconltic, clay 
and silt sized infilling 

158 

159.S.165.5ft 3243 
Fresh, lhickly be<tded, 1s9'ao 
greenl!rh 9n:lY (5GY 6/1), · 
coilU'S&lv Crystalline, medium 150 strong, "OOLOMITE. (ST. LOUIS 
FORMATIO 

OEPTHSCALE: 1:2 
ORIWNG CONTRACTOR: LAYNE·WESTERN 
OAJLLER: 0. MAHURIN 

~ 

9 
Q 
,: 
~ 

~ • 

RECORD OF DRILLHOLE PZ·100.KS Sheet e ot 23 

COUAA 8.£V: 483,fl BORING METHOD: NX Cora & water 
ORIWNG DATE; 1127/95 • 2./13195 
DAILL RIG: CME 75 

J.JMI Pl,,,.,.. ......... 
F·FIUI <>CUWd ·-....... u.- ··-......... ST·~ .. ._, 

F.,Fe Ozldll 
CL·Ctaylotil 

C"'°""'' H,HNftKI 

OATIJM: MS!.. 
COORDINATES N: t068842.0 
AZIMUTH: 0 

" ;,; ,: 

ffi?;j \;; 
z t,j ~ ~ 

E: 517'211.B 
INCLINATION: .go 

ii 
~ " F-Fc&lian Mmig!Jw """·"""" GAF-Ori.YO! Filtid "c w c ... NOTES ""z "' ;,; z ~ 

EL.."V 

OEPlH 
IF1) 

lil~ ~ • 0 
ll'~ ~ ll ROO 
8M u., 

~~ • 0000:, N:-ll>~e .. ..,. ....... 

14 
1
~ 

15 
1:t° 

LOGGED: J, MILl.EA 
CHECKED: R, BOOTH 
DATE: 319/95 

"' iW 
~~! g 
~ g 

NU DATA 

lYPEMD 
SURFACE 

DESCRIPTION 

J,C,R·CL 

J,C,SM-CL 

J,l,R 

J,I.R 

J,l,R 

J,l,A 

J,l,VR 

• J,I.R·CL 

J,(R 

J.P~R 

J,l,A 

w ;- l;; 5 a: 
~ ;,; 0 

~ ... 
ifo ii:: c,c:,g "' <g ,..._ ~a: ~ eo:il: ... 
ffi ~} ~ £rf28! 

ne ... 
!Ji.2 :: l2 ! 

Golder Associates 

WATER I.EVELS 
INSTRUMENTATION 

148.1-149.0~ 
1 In. clay filled 
vertical fmeture 

1125>/95 @ 16:06 
Drillers quit dl'fllfng 
for the day, they blew 
out the hole, measured 
water level @ 80.4 ft 
below ground surface, 
drilled to 152.2 ft., 

1130195 @ 9:3" 
Measured water level in 
holo@4B.3~ 
1/30l95 @ 9:51 
Begin Run 15 



PROJECT: LAlct.AWJAf·FS 
PROJECT NO: 9-C3-ZB48 
LOCATION: SAICGEfON, MO 

""' 

... 

... 

l(lYPE 

OE:SCAIFTION 

"159,5-165.5 ft. 
Fresh, thickly bedded, 
g,....nl,h gray (5GY 6/1), 
coarsely cayMa.iline, tnedium 
-ng, OOLOMITE, (ST. LOUIS 
FORMATION) 

Some dark gray organic laminae 

-~--------- 31-B.30 
165,5-173.0 ft. 165.50 
Fresh, thickly bedded, paJe 

1sa yellov..ish brown (lOYR 612), 
1-m grained, -ng. 
UMESTONE, (SALEM 
FORMATION) 

167.3-169.6 ~ 
Brecciated, glauconile and gray 
clay 1nffiUng, silolitic, 

168 
some calcite fil ed v!attm; 

170 

173.0-181.2 ft. 
Fresh, ttunly bedded, pale 
~!lowish brown (10VA 6/2), 
fine grained, medium strong, 
ARGILLACEOUS LIMESTONE, 

,r4 (SALEM FORMATION) 

"' 
oel"TH SCALE: 12 

" g 

~ .. 
~ 
" 

OAIWNG CCNTRACTOA: LA"l'NE·WES'TERN 
ORIUEA: O. MAHURIN 

RECORD OF DRIUHOLE PZ-100-KS 
DATUM: MSL BOAtNG METHOD: NX Corn & water 

OAIWNG CATE; 1fZ7/9'!i • 2/13/SS 
CRILL RIG: CME 75 

COORDINATES N: 1058842.0 
AZfMUTH: O 

"""" PL,Pbnat p.p~ F ... F•O»de 
F•FaA CCuwd .........,.., ct._ ... ..... U·- ··- CH.,_ .. ....,. Si...S~ 

.. _ 
H·H•olltd 

F,Fotam f.lrreoJ,w' \tll,.',I', Rol.111'1 GRF"'3t'lMl!Filltd 

~ I~ OISCONTINUllYDATA 
EU,V g w~ 

~o RQO !§s a 1YPEANO 
OEPTH % "~ O ffi SURFACE ~ 6 ~ Ill l"l ~ ~ I a. 0 OESC~iPTION C,gc,O g 3 ''"""'"' N'1'0111-

~ r .. 
ffii:; " ~ z 

'"" 
w ;:;;;; :,; ;;!; 

3: " 

J,l,VA 

321.50 
162.JO 

J,C,R 

16 
12_0 

• J,C,A 

311.50 
172.:lO 

c 
cl 
~ .. 
1l 
'-

Sheet e of 2a 

CC1UAR 8.EV: 483.8 
E: 517211,ll 

INCUNA'TlON: ·90 

NOTl;S 
WATER L!:VELS 

!NSTRUMENTAilON 

@165.5~ 
Inferred contact between 
ST. LOUIS FORMATION 
and SALEM FORMATION 

LOOGEO: J, Mill.EA 
CHECKED: A. BOOTH 
DA TE: 319195 

Golder Associates 



PROJECT: lAID!.AW/fli,FS 
PROJECT NO: 943·2848 
LOCATION: BRIDGETON, MO 

176 

176 

180 

DESCRIPTION 

173.0-181.2ft. 
FreGh, thin1y bedded, pa!e 
yellowish brown (10YA 6/2), 
fine grained, medium $lt'Ong, 
ARGlllACEOUS LIMESTONE. 
(SALEM FORMATION) 

181.~·183.0 ft 
Thickly bedded, pale yellowiah 
brown (10YR 612), coarne 

102 gralnsd. strong, (SALEM 
FORMATION) 

183.0.190.5 ft. 
Fresh, thinly laminated, pale 
yellowish brown {10YR 6/2), 
fine graiMed, medfum 

184 strong, AAGIUACEOUS LIME· 
STONE (SALEM FORMATION) 

, .. 

166 

100 

192 

165,9--186.7ft. 
Clay rit::h horizons, becoming 
,Ulier 
186.7ft. 
Chert nodules, stylolitic 

190.S..205.5 ft 
Fresh, th!-ckly bedded, pale 
yellowish brown (10YR 6/2), 
medfum grained, strong, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 

DEPTH SCAl.E~ 1:2 

g 
~ 

g 

" ~ cf 
"' 

OOIWNG CONTRACTOR: LA.YNE:·WESTERN 
ORIU.EA: 0. MAHURIN 

RECORD OF ORILLHOLE PZ-100-KS 
DATUM: MSt 

Shoe! 10 of 23 

COLlAFl aev: 483.a BORING METHOD: NX Core & wBMt 
ORIWNG DATE: 1/27/BS • 2/13195 
CRILL~: CME 75 

COORDINATES N: 1Qaea42.0 e: s11211.a 
INCUNA'l'ION: ·00 AZIMUTH: o 

"'"" """"" .......... F .. F•OX!dl ..... C.OUV,d ·-- ct,o,y""' ...... U·- SI.I.Sffloolh <:!<·"'*"'" 
B·Btddng ST·Sltpp&d 

.. _ 
tf.Ha.\llQd 

F,Fola:lon Mrr•gl.W IIR-V,~ GRF.atavol F'lod 

wffi 
0 ISCONTINUJTY TA 

g !8 ELEV •! !,w 
z 8~ 

noo u~ a8!: TYPE AND 
OEPTH , ~ ffi SURFACE 

"" • • ~~o OESCRfPTION 2$li~ • 0 
N ..... .., ... •• 

• J,l,R·CL 

J.l.R 

295,.:10 
188.50 

J.PI.S 

292-80 
191.00 

20 1:, 
J.I.VR 

t.OGGED: J, MILLER 
CHECKED: R. BOOlri 
DATE: 319195 

"' " 
:,: 

ffil,l 
.. 
"' ill 
~ "o 0 

~~ " " 3 

~ ! 
\', Iii 
fr 0 

" . 
g! gg~ 

oo~ 
~Hi!~£ a! 

z 
0 

i 
~ 
.. 

NOte:s 
WATER LEVELS 

INSTAlJMEITTATION 

11a119s @a:oo 
Measure water level In 
hole at 38.0Sft.@ 8:10 
re:.ume coring on Run 20 

Golder Associates 



PROJECT: LAICLAW/Rl,,FS 
PROJECT NO: 943-2848 
LOCATION: BAlOGETON, MO 

ROCKlY 

CeSCAlPTION 

192 190.5,205.5 ft 

, ... 

, .. 

, .. 

Fresh, thickly bedded, pale 
yellowfsh brown (10YR 8/2}, 
medium grained, ....,.g, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 

Sllty, fine sand, fossil 
fragments, organk: laminae, 
some clayey ram1nae, cherty, 
biolUrbated 

202 202.0ft. 

21)4 

Silicified horizons 

205.5-210.0 ft. 
Frffflh, thinty bedded, pale 
ye!lowist, brown {10YA 6/2), 
fine grained, medfum wcmg, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 

206.0-206.3 ~ 
011\y fnterbed 

Silty, cherty, some cray 
hon'ZQm-, a1tlcified, coarse 
gralned interbeds 

OEFTH SCALE', 1:2 

"' g 
Q 
r 

i 
"' 

ORIWNG CONTRACTOR: LAYNE-WESTERN 
OAILLEA: D, MAHURIN 

RECORD OF DRILLHOLE PZ·100-KS ..... 
11 "' "" BORING METI100; NX Core & warer 

CAIWNG CATE: t/27/B5 • 2/13/9$ 
DR!LLFIIG: CME75 

........ ,.,, ... ...... 
B·BWdflg 
F-FWlkirl 

El.EV !l 
z 01:Flli a 

""' 
~ 

278,70 
205.10 

PL·P!;rr• ··-C-CUV,d ............ 
U·- .......... 
ST-~ """""' """"" Vft.Y, Rough 

~ 18 "' WW ~§ 'ili!m ROD u~ 8. ,! ffi i'58?l: 
~ 

c,CICIO ~:-v~~ .. u,,o-.,,,, " . 

LOOGED: J, MIJ..1$ 
CHECKED: R. SOOTH 
DA TE: 319185 

DATUM: MSL 
COOROINATES N: 
A21MUTH: 

Fe-F'•amt 
Ct.-c,,y""' c....,_ 
H•HwlNd 
GRF-~~ 

NTINUITY TA 

!YPEAHO 
SURJ:ACE 

DESCRIPTION 

J,l,S 

J,l,R-Cl 

J,l,R (2) 

J.l,R 
J,l,R-CL 

0 

"' z 
ffi~ 
<o 
~~ 
~ 

100l!ll42.0 

;!, 

"' ~ ili 
~ 3, ~ 
m 

0 

1l ~ ! ~ 

~ 

;!; ~ 12 .. 

COLLAR 8..EV: 483.B 
E: s112n.a 

INCUNATICN: ·00 

z 
0 
!,i 

"' 0 
~ 

w 

NOTes 
WATER 1.EVEt..S 

1NSTRUMENTATION 

1/311!)5@ 17:15 
Ftnish earing @ 
205. 1 It.. driller tried 
1{.l day to get past the 
chert a1 this depth and 
failed 

Golder Associates 



PROJECT: LNOLAW/Flt·~S 
PROJECT NO: 943-2848 
LOCAllON: BRIDGETON, MO 

212 

214 

... 

... 

ROCK TYPE 

205.5-210.0 ft 
Fresh. thinly bedded, pale 
yellowish brown (10YR 612), 
fi'ne grained, medium strong, 
ARENACEOUS LIMESTONE. 
(SALEM FORMATION) 

220.7·222.5 ft. 220.70 
Fresh, lhiekfy bedded, light 
olive gray (5Y 6/1}, medium 
gr<Uned, medJum strong, 
ARENACEOUS DOLOMITE, 
(SALEM FORMATION) 
she-ll debris In rower .5 ft., 
coarser downward, organic 
laminae 26 L30 

222.5-23:l,8 ft ""''° 
Fresh, thickly bedded, light 
cliv& stay {SY 611), fine 
grained. medium strong, 
AAGILLACEOUS DOLOMITE. 
(SALEM FORMATION) 

DEPTH SCALE: 1:2 

§ 
~ 
~ 
"' 

ORIWNG CONTRACTOR: lAYNE·WESTEAN 
DRILL.ER; O. MAHURIN 

RECORD OF DRILUiOLE PZ-100-KS Shctttt 12 of 23 

COLLAR El.EV: 483,6 BORING METI-100: NX Cera ii, vn.tft 
OfllWNG DATE: 1127195 • 2/1:,/95 
CRILL RIG: CME 75 

J.Jl)ffl PL·Plaw .......... 
F·Fd C-Cuvod ·-.. ,,_ U•UntUatrlg SM·fin'loofl 
B·Bldan(i ST·S11pped """"""' F,Fdnon l·lm1g,Jw VR·V.Rcug! 

F•F•Olddtl 
C1...-a.y1n11 

"""°""" """"""' 

DATUM: ~SL 
COOROINA"."ES N: 1068842.0 
AZJMlffi1· 0 

~ 
g ::: 

I; 1.l 2 
GRF-Grr.ofll Bed ~~ 

"2 ll! 0 

0 

9 ~ .s 
~ 

1!i 

E: 5t121t.6 
INCUNA1lON: ·SO 

2 

~ NOTES 
w g ~ ~- ~ WATERL..EVE:ts 

~ ~ OISCONTINUrJY ATA m 0 ii: 
~ INSTRUMENTATION EUN 

DEPTH 
tF11 

26:3.70 
Z::0.10 

0 ~g w~ z 
BM ROD i'i· z 

~ ~::; ~ 
a; g~~g ••o 

N_,.<011>"' 

23 91% 

LOOGE~ J. MILLEA 
CHECt<E-0: R. BOOTH 
DA TE: 319195 

• 0 
i~tl) ,..,,,.AND ~ 

g~gi~ 
m 

~8~ g SUFV'ACE ,: !!! 
DE5CRIPTION D O ~It!~~ •• 

Core Loss 

J,PL.SM 

Golder Associates 



PROJECT: t.AQ..AWJRl.,FS 
PROJECT NO: &,G,26411 
LOCATION: BROGEToN, MO 

224 

ee 

222.$-233.Sll. 
Fresh, thlctcfy' bedded, light 
orwe gray {5Y 6/1), fine 
grained, medium strong, 
ARGIUACEOUS OOLOMITE, 
(SALEM FORMATION) 
Chert nodules oommon, 
biotutbated.. organic laminae, 
some texture Laminae 

233.7 ft 
Organic clay lense 

233.8-241.4 ft. 233,SCI 
Fresh,!t,icldy bedded, light 
gray {rt, 1, coarse grained, 
medium strong. SIOCLASTIC 
LIMESTONE. (SALEM 
FORMATION) 

Stylofitic, $.iUldy, dark 9ri\y 
laminae 

239.e tt 
240 Medium sand, 1 cm. thick layer 

DEPTH SCALE: 1 2 

9 
-~ .. 
~ 

DRIUJNG CONrnACTOR: LAYNE-WESTI:RN 
DRILLER: 0. MAHUFUN 

RECORD OF ORILLHOLE PZ·1DO·KS Sheet 13 of 23 

BORfNO MITTHCO; NX Core & wale; 
DRIWNG OA'TE: 1127/95·2113/95 
DAILL RIG: CME 75 

J.Jonf PL·Alniil' ......... 
F·FM """"'"' ............ .. ..,.w U-0- ·-0·6tdmig ST·SIIP$ttd 

.. _ 
.,.,,,._ Mtr.g,.Jar VR-V. AWctt 

~ g •6 EU!V w~ fl~ 'jw,. 
li ~ 

AQO 
DEPTH "w ~!a!~ e.~~ 1:1 

" gO • iFlJ " 00011:1 c • "' ......... " . 

24 'f 

253.50 
ZJ0.30 

25 t~O 

DATUM: MSL COUAA £LEV: 483.a 
COOROtNATES N: 106884.2.0 E: !51'1211,fl 

tNCUNAllON.; -00 Ai!MUTH: o 

F ... r:. Olid1 
(!} z ct.ar,1n11 l, iE c 0 

CH..,_ ffi,;j " ~ 9 l ~ H·Hlifflf ili GAi:-Gnv.11 Flkld /:o 
~ ~ 

Noras ;i. i!i ;:; 
fie WATER LEVELS N1l UITYO TA m .. ;:; 0 INSTRI.Jf.AENTATION 

" ~ 
TfPE'"° ifg Ii! ~- ~ggl m SURFACE' a: g <" • 

CEscRIPTION § bi! ~ 
_"..,_ 

li!f2~1(i! 
J,l,SM 

J,C,SM 

J,PL.SM 

• J,l,A-CL 

247.60 
236.ZQ 

237.60 

26 ,~ 

27 7:i~ 

LOGGED: J. MILLEA 
CHECKED: R. BOOfH 
CATE: 319/95 

J,PL.R 

J,PL.R 

J,PL.R 

J,PL.S 

2/1/ll5 
End drilling@ 16:30, 
2/6/95 @ a,2e 
Measure water level at 
80.8 ft. below ground 
"',face 
2/6/95 @ 9,60 
Begin coring Run 26 

Golder Associates 



PAoJECr: I.AICU.W/Rl·F9 
PROJECT NO: 943-a84£1 
LOCATION: SRrOOITT'ON, MO 

240 

242 

244 

246 

248 

250 

'" 

'54 

256 

ROCKlY 

DESCRIPTION 

233.8-241.4 ft 
Fresh, thlckty bedded, light 
gray (N7}, """""'p.ra!ned, 
medium strong, B Oct.ASTie 
LIMESTONE. (SALEM 
FORMATION) 

241.4·245.6 ft 
Fresh, thickly bedded, light 
gray (Ni) to dark gray (N.3), 
coarse grained, medium strong, 
ARENACEOUS LIMESTONE 
(SALEM FORMATION) 

242.B It. 
Silty Hnd. fossiliferous, 
1 In. thick clayey h<:1rimn 

'3a20 
245.5-249.8 ft -- -- 245.60 
Fresh, thlc~ bedded, olive 
gray (5Y 4/1 , fine trained, 
medium strong, S TSTONE. 
(WARSAW FORMATION) 

---------~-234JX) 249.8-254.5 ft 24&.80 
Fresh, th!ckty bedded, olive 
gray (SY 4/1J, fine grained, 
medium strong, CLAYSTONE, 
(WARSAW FORMATION) 
Grades to siltstone near 
base 

254.5-256.4 ft 254.50 
Fresh, thickly bedded, medium 
dark gray (N4), coame 
grained, medium strong, 
FOSSlllFEAOUS LIMESTONE, 
(WARSAW FORMATION) 

DEPTH SCALE: t :a 
ORILlJNG CONTr!ACTOR; LAYNE-WESTERN 
ORllLER: 0. MAHURIN 

RECORD OF ORILLHOLE PZ·100·KS 
OORING METHOD: NX Cc«'J &. water 
ORIUJNG CATI?, 1127195 ·2113/95 
CAIL!. RIG; CME 75 

27 , .. 

239.20 
244,60 

231.:20 
252,60 

OATUM: MSL 
COORDINATES N: 1068842,0 
AZIMUTH; O 

T\'f'EANO 
SURFACE 

DSSCf!IFTION 

• J,I.R 

J,l,R 

Cora Loss 

ShftM 14 ot ~ 

COLLAR ELEY: 483.s 
Ea; 517211.S 

INCLINATION: .go 

NOTEs 
WATER LEVELS 

INSTF!UMENTATION 

Core 10$$ occurred due to 
barreJ falf[ng down hole 

Aun 28 recovery poor, 
bet;ause core barrel 
fell In hole and 
core was lost after 
Run 27. Run 28 cote is 
broken up due- to damage 
during its retrieval. 
Contacts @245.6 and 
249.8 ft. are approximate 
becau$e of core loss 

LOGGEO: J. MILI.SR 
CHECKED: R BOOTH 
CATE: J/9/95 

Golder Associates 



PROJECT: LAIDLAWJRi-FS 
PROJECT NO: 943,2848 
LCX:;ATION: BRIDGETON, MO 

AOCKTYP 

DESCRIPTION 

258.4-261.3 ~ 256.40 
Fresh, thickly bedded, olive 
black (SY 6/1), fine grait1ed 
medium strnng, SILTSTONE'. 
1/'JAASAW FORMATION) 

Black orQanlc lamlnae. 
slighUy pitted, dolomitic 

2s1.3-2a4.a ~ 2e1.:io 
Fresh, thlckly bedded, olive 
gray {SY 4/1), medium 

m crystaltine, medium strong, 
DOLOMITE. (WARSAW 
FORMATION) 

284 

, .. 

... 

270 

219. 
264.fl.-276.7 ft 264.SO 
Fresh, thickly bedded, dark 
gray (N3), microcrystalllne, 
medfum strong, LIMESTONE, 
1/'JARSAW FORMATION) 

Packstone, fossiliferQtJS 

OEPTH SCALE: t :2 

" 9 
~ .. 
;; 
" 

Ofl!WNG CONTRACTOR: LAYNE-WESTERN 
ORfU.ER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS Sheet 15 of 23 

COi.LAA El.EV: 483.a BORING METHOD: NX eo,e & water 
ORIWNG CATE: 1/27/95 • :i!J13195 
DRILL AIG: CME 75 

'""" .... ....., .......... 
F•Fzut ~ K-...... U·UntUmiog . ........ - ST·- """"' ,.,_ ,_ 

'ffl.Y,Jb)gh 

,..,,,.,_ 
CL-'"" CH"""" 
H·H•altd 

DATUM: MSl. 
COORDINATES N'. 1068842.0 
AZIMUTH: O 

" • :c 
ffil;l 

.. 
~ I GRF,Ora\tt:I Fled l,o 
"' 

~ = 9 §, .. 

E: !117211.e 
INCLINATION: -90 

~ 
;!: 

NOlES 

~ ;; ~ .. WATER LEVELS 
~ OISCONTINUITY ATA w "' ~g .. • INSTRUMENTATION 

ELEV 

OEPlll 
(Fl) 

0 z ~~ z SOD u~ 
~ 8~ i,ffi ~ ~ ~~a 0000 

......... N N<o'a<::i.-

30 
1
~ 

31 !~ 

LOGGED: J. MIU.ER 
CtlECKED: A.. BOOTH 
DA TE: 3/9/S5 

jw TYPEAN:D a8! a: SURFACE 
OESCfltflTION g g 

Minor Core Loss 

J,1,SM 

J,Pl.VR 

g~§ a! .. 
112 it~! 

0 

m .. 

216/S5@ 16:S<l 
Quit for the day 
2/T/95@6:30 
Start coring Run 30 

Golder Associates 



PAOJECT: LAIDLAW!AJ.FS 
PROJECT NO: 9G-2848 
LCCA.TION; BFUOGETON, MO 

274 

276 

276 

260 

26' 

p 

DESCRIPTION 

264.8-276.7 ft. 
Fmh. lhlcl<lv bedded, darl<, 
gray (N3), mJcrocrvstalline, 
medium strong, LIMESTONE, 
rt'{ARSAW FORMATION) 

201.10 
276.7·278.5 ft 278.70 
Fr6$h, medium bedded, light 
olive gr:ay (5Y 6/1), fine 
gralned, medium strong, 
ARENACEOUS OOLOMrTE 
rt'{ARSAW FORMATION) 

278.5-287.2 ~ 276.50 
Fre:sh, thickly bedded, tnedium 
light gray (Nfl), ooarse!y 
crystalline, medium strong, 
FOSSILIFEROUS UMESTONE, 
rNAASAW FORMATION) 

287.2•301.0 ~ 
Fresh, thic-ldy l::iedded, olive 
black (5Y2/1), coarse 
cry.!i-ta!Une, medium ~trong, 
LIMESTONE, rt'{AASAW 
FORMATIO 

DSPTH SCALE: 1 :2 

8 
~ 

0 

j: 
~ 
Cl 

DRILLING CONTAACTOA.: LA YNE·WESTEAN 
DRILLER: 0. MAHUFl!N 

RECORD OF DRILLHOLE PZ·100·KS 
BORING METHOD: NX C<lt& & '#BUlr 
ORIU.ING DATE: 1127/95 • 2/13195 
OAIU. FIIG: CME 75 

J,Jc.,t PL·~ P·Pobhld ,., ... e-c.,,,d ............. ,...,., U·- SM-&noollt 
IJ.Btckfng sr-sttPPU! 

.. _ 
F-FOialktn """"" VR,V. RDud1 

Fa-F•OD:te 
CL.Qaytl'llll 
CH.,,..,., 
H·H•iffd 

DATUM: MEI. 
COOAO!NA1ES N; 1068842.0 
AZJMUTI-1: 0 

Cl z § ffi~ z ~ GRF-Gta\1111 Roa ~~ w 

"' 

c 
< 
0 
~ 

Ii ll :li- ~ 

~ OISCONTINU OATA " I< • ii 3: 

'""' g WW 
Jwm Q 

8~ ROD ~" TYPE /\NO &:g a:: z ~m ~8!1 • ~! OEPlH a SIJAl'ACE - .. 
~~" a: ,:,..,c, • • """ 

e • 
" ~ 
ll 

Sheet 16 of 23 

COl.LAA ELEV: 483.8 
E: !517211.6 

INCUNA.TION: --90 

~ 
< 

I NOTES 
WAt'EA I.E\IELS 

0 INSTRUMENTATION 

.g Iii 
~~ IFTl ••• DESCRIPTION 0 •• ! cooo g • ~ii! i! lf ¢ ""'"'"' ... ..... ...... ... • .. 

203.90 
271:1.90 

LOGGED: J. Mil.LEA 
CHECKED: Fl SOOTH 
DATE: 319195 

• J,l,VR 

Golder Associates 

J 



PROJECT: t.AIDlAW/Al·FS 
PROJECT No: 943-2848 
LOCATION: BflOOETON, MO 

292 

296 

KTY 

DESCRIPTION 

267.2·301.0 It 
Ftesh, thicldy bedded, olive 
black (5Y 2/1}, coarse 
c,ystaJline, medium strong, 
LIMESTONE. r;NARSAW 
FORMATION) 

Stylolilic common, 
fosslflfarous 

295.4-295.7 ~ 
Vuggy porosity 

301,Q..304.3~ 301.00 
Fresh, thickly bedded, ariva 
black (SY 2/1), medium 
grained, medium strong, 
OOLOMrTE. ~ARSAW 
FORMATION} 
ArgUlaceous, vuggy 
301.0.304,3 ft. 
Vuggy porosity 

DEPTH SCALE; 1:2 

"' 9 
~ .. 
if: 
" 

CAIU.!NG CON1RACTOA: LAYNE·WESTEFiN 
CA!L.LER: O. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS 
BORING METHOD: NX Col'ill &. W11btr DATUM: MSL 
DRILLING DATE: 1/27195 • 2/13195 COOADtNATES N; 
DRILLAlG: CME75 AZIMUTH; 0 

J,Ji:rr! .... ,,,.,.. ·- ,,._,,, °""' 
" ,,., ... """""' ·- CL..a,.yln!W ?; -~ u-u- SM ........ CH.,.._ llij;j .. _ 

ST,-

,._ 
H'ffHhtd 

F•Fobllon Mnegi.Jat vi:J.V.Aougt GAF-clraY~ Fiod ~i 
~ ... DfSCONTINUITY DATA i-

ti <O ELEV 

"' w~ ;? It 
§ jljo MO ~· OE!'ili 
• OW .w 

(f'J) • N.:<Da.m~ OOOCI 
Ol'<D'f"fll 

11:13.90 
280.00 

33 "" ~ 

299.:lo 

"• ··~ 4.0 0 
50 "" 
0 0 " . 

• 

• 

l'YPEAAO 
SURFACE 

OESC~ll'TIOl'f 

J, PL, VA-Calcite 
m!neraflzation 

J,l,VR·Calcllb 
mineraltiation 

J,PL. VH-Caiclte 
mineralization 

J,l,R 

J,l,R 
J,l,R 

0 
i:g ff: ~! §-' ?;B: 

~ w> 

. I ' 

ShMI 17 ol 23 

COi.LAA ELEV: ...... 
1068842.0 E: 517211.8 

~ z ~ w 

"' .. ... 
m 

;; 

INCUNA.TION: ..., 
0 

~ ~ 
~ l!. ... 

1il ~ 0 .. ?; 

o~gg; .., ........ _ 
~~c1:£! 

z 
0 
i= 

~ 
w 
a! 
0 

m 

NOTES 
WATERLEVeLS 

!NSTFIUMENTATION 

Possible water producer 

2/7/95@ 15:07 
start Run 33 

2[l}95@ 16:30 
Quit drilling @ 299 . .3 ft 
alter Run 33 
2/8/95 @ 9:10 
Start coring Aun 34, 
measured water level @ 
16.8 ft below ground 
surface 

LOGGED; J. MIIJ.EA 
Cl1ECKEO: A. SOOTH 
CATE: 3/9195 

Golder Associates 
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l 

i 
1 
l 
' 1 

l 
J 
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PROJECT; LAJOLAWfRI.Fs 
PROJECT NO; 943-2B4B 
LOCATION: BAIOOETON, MO 

KT< E 

DESCRIPTION 

179. 
304.3-306. 1 ~ 304.30 
Fresh, thickty bedded, medium 
da~ (N4), caanmly 
c line-, medium stron , 
LI ESTONE, 01/ARSAW elME· 
STONE) 

306 17770 

'" 

316 

,,. 

306.1 ·313.0 ft. :.;oe.10 
Fre:.h, thinty bedded, grayish 
black {N~), fine grained, 
weak, CLAVEY SILTSTONE, 
01/ARSAW FORMATION) 
Pyrite crystals, calcite 
mineralization 

170SO 
313.Q.316,5 ft 313.00 
Fresh, thickly bedded, dark 
greenish gray (5GY 4/1J, 
medium crystalline, medium 
strong, A~ENACEOUS 
DOLOMITE, 01/ARSAW 
FORMATION), glauconitic, 
stylolftfc. wggy, silty 
shafe interbeds 

167.30 
316,5-341.0ft. 316,50 
Fresh, thinly bedded, ollve 
black (5Y2/1), fine grained, 
weak, CLAYEY SILTSTONE, 
f/lARSAW FORMATION) 

DEPTH SCALE: 1:2 

"' 0 
~ 

ll 
;,: 
ii, 
¢ 

"' 

OArlUNG CONTRACTOR: LA YNE-WESTS'IN 
DAILL.EA; O. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS Sheet 18 t".Jf 23 

COLI.AA ELEV: 483..8 BOAING ME'rnOO; NX Cora & Wlrtctt 
ORIU,ING DATE: ,mms. • 2/13195 
CRILL RIG: CME 75 

""""' Pl·Plamt p.pobhfd 
F·Fa!.11 c.cuv.., ........... ....... U,Ur,tUatr,g ............, 
8-BlH:ldhg ST,Sltpped 

.. _ 
F-Folllli¢rl ··- VR-V.~ 

DATUM: MSL 
COOROINATES.N·. 1oe8842.0 
AZIMUTH: o 

F .. F•~ 

"' Ck<:l,y""' ~ " CH..,..., 
ffi1;'j :;; 

1.1 H•HHNII z 
GAF-Onnllri Fled "c w 

:;;z 
~ I 
~ 

1li 

E: 517211.S 
!NCUNATION: -Ciel 

I NOTES ~ !!: ~ ii! WATER LEVELS > I~ DISC NUITYOATA w-
" 

Q 
¢ ;, ~ a INSTRUMENTATION 0 ELEV 

OEMH 
z 
z , 

IF1) ¢ 

164.i'O 
319.10 

~§ ROO uffi Ow 
¢ i~o gg$& N¥~..,.., 

LOGGED: J, M/1,1.E"A 
CHECKED: A. SOOTH 
OATE; 319/95 

i~111 
58~ g 
g i 

• 

TYPE AND 
SURFACE 

DESc~IP-TfO"I 

J,l,SM 

J,PL.R 

J,I.VR 

J,PL.SM-CL (2) 

J,PL.R 

a 

In 
.,. ........... 
~£lfl2: 

312.5-313.5 ~ 
90 and SO degree 
fractures are not open 
314.5-315.5 ft 
Second fracture not open 

2/8/95 
Finish in Run 36, break 
down due to hydraullc 
leaks 

219195 @ 7:40 
Resume coring At.11136 

Golder Associates 

l 
l 

l 



PROJECT: t.AIOI.AWJFll·Fs 
PROJECT NO: 9,43,,2848 
LOCATION: BRIDGETON, MO 

324 

332 

"'336 

K PE 

DESCRIPTION 

316.S.341.0 ft 
FrtJl$h, thinly bedded, onve 
black (5Y 2/1), fine grained, 
weak, CLAYEY SILiSTONE, 
~ARSAW FORMATION) 
321.1·322. t ~ 
1~2 in. thick Jfmey and 
dolomite lnterbeds 

Very fine pyrite crystals, 
calcite infllled veins, 1hin 
(0.2-0.3 ln.} dolomite 
interbeds 

OEPTH SCALE: 1 :2 

8 
" u 
'f 

i 
"' 

ORIWNG CONTRACTOR: IAYNE·WcSTERN 
DFIILL5R: C, MAHUFUN 

RECORD OF ORILLHOLE PZ,100-KS 
OATUM: MSL 

Shm 1a af 23 

COUAR ELEV: 483.a BOFl!NG METHOD! NX Core&. watat 
ORU .. UNG DATE: 1/2'1/95 • V13/mi 
OFUU. RIG; CME 75 

COORDINATES N: 10EiB842.0 E: 517211.8 
JNCUNATION: ·90 A2JMUii-t; o 

J.Jont pt.,.Pi;in;w-,.,, .. e.cuv., ..... U·~ 
8-B~ ST.Slllpptd 
F,FQUtion l·h"rltgt.tlll' 

> m~ ELEV g w~ 
¢0 AOD 

"'"'" 
z 8g ~ffi , 

"" 
¢ ¢ ~~. OCQO 

W.0"1'"1 1>1.-111111 .. 

36 t~ 

37 98"io 

38 9~ 

.......... Fo-F• OlCk:kl ·- ct._.,. ........,~ ""..,_ .. _ 
"-<;,""' Vfl.V, Rcui;h CIIJ'W.Gr.-,el Fih11 

OSCO NU DAT 

i~ TYPE.AND 
~5!: SUAPACE 

OESCAIPTION • • " • 

• J,PLSM 
J,l,SM 
J,PLSM 
J,C,SM 
J,PLSM 

J,ST,SM-CL 

LOGGED: J. MILLEA 
CHECKEO: A. soon; 
DATE: 319195 

"' r 0 ;,; 
ffif;'j I;; >< g e 

iii w A Io 0 >-
~~ a: ;; ;; ~ In 0 0 

" ~ ;; 

""" .. M2~ .. ~¢ 

i!i ,= 

i 
ir 
0 
>-

NOT1'$ 
WAT.ER LEVEt.S 

INSTRUMENTATION 

4 drill induced 
fractures In Run 37, 
e$pee!aUy at point i;ore 
was lost 

Golder Associates 

1 



PROJECT: LAIDLAW/RI-FS 
PAOJECT NO: B43-2848 
t.OCAilON: BRIDGETON, MO 

DESCRIPTION 

316.5-341.0ft 
Fresh, lhinly bedded, olive 
black (IN 2/1), fine grained, 
weal<, CLAVEY SILTSTONE. 
rt,/ARSAW FORMATION) 

1 .eo 
341.o.344.G~ 341.00 
Fmh, medium bedded, greenish 
black (5GY 2/1), fin& grained, 
medium strong, ARGILI.ACEOUS 
DOLOMITE. rt,/ARSAW 
FORMATION) 

344 Black organic laminae, calcite 
titled vugs 

"' 

350 

344.6-348.8 ft. 
Fresh, thinly bedded, olive 
black (5Y 2/1), fine grained:, 
weak. SIL1Y CLAYSTONE, 
rt,/ARSAW FORMATION) 

Calcite filled vugs 

348.B-352.B a 348.ao 
Ftetih, medium bedded, olive
gra~ (5Y 4/1), fine grained, 
medium stror, ARGILLACEOUS 
DOLOMITE. ARSAW 
FORMATION 

Vuggy, fossil fragmerirs 

DEPTH SCALE: 12 

8 
~ 

Q 

~ 
~ 
~ 

DAU.UNG COr>ITRACTOR: l.AYNEAYESTEAN 
0Rltt.5R; 0, MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOO: NX Core :1 water 
OR1WNGOA.TE·. 1/27195•at1319$ 
DRILL RIG: CME 75 

"""" PL-"""' P·PClhNd ,., ... ~ ............. -~ .. _ 
'""""""' ... .....,. ..,-.., . ... _ 

,.,......, ··- VR-V. Arugi 

PZ·100·KS 

F.-f:•0.-Cl_ ... 
CH~ 
H·Hlllalod 

DATl,JM: MSL. 
COORDINATE$ N: 105a842.0 
AZIMUTH; 0 

ORF-Gtwel R.c:! 

Shoat 20 ot 23 

COi.LAA. ELEV;. 483,!J 
E: 517211,S 

INCUNATION: ·00 

> w, 
" 

O! CONTI UITYOATA 

NOTES 
WATERLEVEts 

INSTRUMENTATION d EtEV ~ 

DEPTH 5 
tf11 " 

·~ ·w 88 ROD u. 
w <w 

" CODD N!'4':~ IO<O""N 

LOGQEO: J. MILLEA 
CHE;C!G;O: R BOOit1 
DATI;: 319195-

j;wm 

&~~. .. . ~ 
lYPEANO 
SURFACE° 

DESCRIPTION 

5 drill induced 
fractures in upper 
5ft.QfRun38 

Two drilling tndueed 
fractures Jn upper 2 ~ 
of Run39 

Golder Associates 



PROJECT: LAIOLAWJRI..FS 
PAQJECT NO: 943-2648 
LOCATION: BRIDGl!TON, MO 

"' 

360 

'"' 

lYP 

OS:SCAIPTION 

352,8,,357.6 It 352.tlO 
Fresh, medh.1m hedded, olive 
gray (SY 4/1}, medium grained. 
medium strong, LIMESTONE, 
some rossils, race thin chert 
!ayers (<1 In.), r,IARSAW 
FORMATION) 

354,8-355.0 ft. and 
355.4-355. 7 ft 
Thinly bedded, medium dark 
gray (N4), Claystono ravers 

----------- l2a20 357.6-386.B ~ :m',SO 
Fresh, thin to medium bedded, 
medium light gray (N6), very 
coarse grained, medium strong, 
FOSSILIFEROUS LIMESTONE. 
(KEOKUK FORMATION) 
Predominantly argiilaceou5, 
shafey partings common. 
numerous light bluish gray 
(5B 7/1) chert layers {1·2 ltt. 
thick), chert nodules 
(1·10 mm.) 

DEPTH SCALE: 1:2 
ORIWNG CONTRACTOR: LAYNE·W~RN 
DAIU.ER: O. MAHUFVN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Cora & water 
ORIIJJNG.OATE: l/'2.7/95•2/13195 
DfllU. RIG: CME 75 

129.60 

354.50 

40 1~ 

41 
1
~ 

LOG GEO, J. MILi.ER 
CHECKED: R. EIOOTI-I 
DATE: 3/9/9"5 

J,l,R 

• J,l,R 

• J,l,R 

J,l,A 

PZ-100-KS 
DATUM: MSL 
COORDINATES N: 106884aO 
AZIMUTH; 0 

Shftt 21 of 23 

COl1.AR EL.EV: "'83..6 
E: 517211,6 

INCUHAllON: -00 

NOTes 
WATER LEVELS 

INSTRUMENTATION 

2/9/95@ 15:15 
Finish Run 39, quit work 
on the hole 
2/11/95@ 13:15 
Corehole reamed out with 
6 in. bit using Schramm 
Rotadnll to 354.S ft. 

@357.Sft. 
lnfetTed top of 
KEOKUK FORMATION 

363.0-3720 It 
Numerous drilling 
lnducad fractt.ires 
(2-3 per foot) 

Golder Associates i 

J 



PROJECT; LAIDlAWJFU.F.S 
PAOJECT NO: 943-21$48 
LOCATION: SPJOGETON,MO 

370 

374 

,,. 

378 

380 

382 

• 

OESCFIIPTION 

357.6-3813.6 ~ 
Fresh, thin to medium bedded, 
medium light gray (NB), very 
coama grained, medium slro~g, 
FOSSJUFEROUS LIMESTONE. 
(KEOKUK FORMATION) 
Predominanlfy argi11aceous, 
&haley partings common, 
numerous llght brursh gray 
(SB 7/1) chert layern (1~2 in. 
thick}, chert nodules 
(1·10 mm.) 

109.60 
374.2·375.2 ft. 374.20 
Moderately weathered, medium 
bedded, light olive QraY 
{5Y 6/1), medium strong, 
ARENACEOUS DOLOMITE 100.so 
layer, (KEOKUK 375.20 
FORMATION) 

380.7-381.0 ~ 
Thinly laminated. dark 
greenish gray (5G 4/1), SJL 1Y 
CLAYSTONE fayer 

DEPTH SCALE; 1:2 

~ 
g 
u 

" ~ 

,i .., 

DRILLING CONTAACTOA; LAYNE-WESTERN 
ORIUEA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS Sheet 22 of ZJ 
BORING METHOD: NX COta & water 
ORIWNG OATS: 1/27195 • 2/13Ja5 
DRILL ffiG; CME 75 

DATUM: MSL COll.AR et.EV: 483.S 

J..)'*tl PL,.Plllnf,-
F·FIIUI' ,:,.""""" ...... "'""""""' S.Btddng ST·StlPPffl 
F•Folal!on t•lrt&Ohr 

> ... 
6 " ·~8 S.EV z ii~ Rao iffi z 8:.;i Oi;Plk a 

"" " " ~·. gi}ffg N ..... ..,. ... 

.... ...,.. 
K,Slktm:idod 
SM-ti .. _ 
VA.V. Rai.qi 

ffr.F•Oldde 
Cl.<:lay .... c....,_ 
li,8-eJtid 

COOAOJNATES N: 1088642.C 
AZIMUThi o 

" .., 
1,j z 

GAF·Gr.tVIIR&d w a: c 
" < 

! 9 ... 
1,j z 

e: 511211.e 
INCUNA T!ON: -00 

ill 
" ~ NOTES 

~ ,; 5 ISCONTINU OT i WATER LEVELS 
" ~ lNsrRUMENTATION a. a 

Jiw. ... 
TYP&ANO 

~8~ g 
a 

SUAFACI:: 0000 
Clffi::>O,n 

OESCAIPTION 
...... ..,..,. ... 

~ g ~~lle ;;!' 

4f f~ 

111,00 

106.aO 
377.20 

LOGGED: J. MILLEA 
CHECKED: R. BOOTH 
DATE: 319195 

• J,l,S,Cl 

• 8,1,R 

• 8,1,R (2) 

e J,l,A 

• B.C,R,CL 

e J,R,A 

B,PL,S 

o B,PL,R 

e B,U,CL 

Golder Associates 



RECORD OF DRILLHOLE PZ·100·KS Sheet 23 ot 23 

COUAA El.EV: 483.B PROJECT: LAIOLAW/Rl·FS 
AAOJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

FE 

DESCRIPTION 

357.6-386.6 ft 
Fresh, thin to medium bedded, 
medium light gray (N6), very 
COWlle grained, medium strong, 
FOSSILIFEROUS UMESTONE, 
(KEOKUK FORMATION) 
Predominantly argUlaceous, 
shaJey parti!19s common, 
numerous ![gilt bluish gray 
(58 7/1) chart layers (1·2 in. 
thick), chert nodules 
(1·1Dmm.~ 

BORING ME'THOD: NX Cc~ & water 
ORILUNG CATE: 1127/BS • 2113195 
ORIU. RIG: CME 75 

9 B,PL.CL 

• B,t,VR 
• J,f,VA 

386.5-391.2 ft 
$1ightty weathereQ, thinly 
bedded, light gray (N7), 

e J,l,R 

-,so 

-394 

-, .. 

'"'JBS 

coar3B graineQ, medium strong 
to slrong, ARENACEOUS 
LIMESTONE, (KEOKUK 
FORMATION), 
Thin dolomlte layens 
layers: {<6 inJ. argll!aceous 
in some zones. sty!alltic, 
chert noch.1les (<1 in.} 
aitlcffied zones (<6 In.), 
some joinlz hlghlv 
weathered, fossitlferou~ 
@389.0ft. 
Open vug with calcite crystafs 
{1/2 In. dia.} I 

::i:: 
5: 

92.60 ' . 92.Bll 

End cf Record of Dnl!hole 
at 391.2 ft 

391.20 ::!91.20 

DEPTH SCALE: 1 :2 
DAIWNG CONTFIACTOA: LAYNE·WESTEAN 
ORJu.e:i: O. MAHURIN 

t.OGGEO; J, Miu.ER 
CHECKEO: R, BOOTH 
DA TE: 3J9155 

• B,l,R 

• B.~R 

• J,J,VR 

J.1.VR 

• J,l,A 

• J.l,R 

OATIJM; MSL 
COORDINATES N: 1066642,0 
AZIMUTH: o 

E: 517211.6 
INCLINATION: ·90 

NOTES 
WA'TEA LEVELS 

INSTRUMENTATION 

2/12/95 @ 18:00 
Comple1e Run 43 
2/13/95 @9:00 
Resume earing Run 44 

Golder Associates 

-

. 

-

. 

. 

. 

. 

. 

. 



25 

.30 

.35 

400 

Survey Coords: 

Well No. PZ-100-KS 

Boring No. X-Ref: PZ-100-Ks 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1068842 It. Elevation Ground Level 483.8 ft. NGVD 
Easting: 517212ft Top of PVC Casing 485.64 It. NGVD 

Drilling Summary: 

Total Depth 390.0 tt. 
Borehole Diameter 10 tf4 In. eo.0-34.o 11.) s 11a in. (34.o-ss1.o 11.) 

Casing Slickup Height 1.88 tt. 
Driller Layne-Weslern 

St. Louis, MO 

Rig 
Bit(s) 

CME 75, Schramm Porladrill T660H 
6 1/4 In. ID Hollow Siem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing axa in. Square Steel, bys ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log X 

Casing slrlng(s): C = Casing S = Screen 

Depth 
+ 1.88 • 374.00 
374.00 • 383.80 
383. 80 - 384. 13 

String(s) 
C1 
81 
C2 

Elevation 
485,64 - 109.78 ----
109.76 - · 99.96 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rlngs 

C2 2 in, dla. threaded PVC end cap 
(4 In. long or 0.33 ft.) 

Screen: 81 2 In. dla. Schedule 80 PVC, 0.01 O in. 
machine cut slot. flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 369.0-384.0 ft. 

Filler Pack: Less than 50 mesh Silica Sand, 

367.0-369.0 ft and 384.0-386.0 fl. 

Grout Seal: Wyo-Ben Grout Weil Bentonite Slurry, 

3.0-362.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry. 362.0-367.0 ft. 

Concrete: 0.0-3.0 ft. ~'--"--'---~------~--

Construction Time log: 
Start 

Task Date TI me 
Drilling 
CME75 1/25(95 13:20 

Schramm Rotary 2/11/95 11:ao 

Geophys.Logglng: 219/95 15:15 

Casing: 2117{95 7:55 

Filter Placement: 2117195 11:00 

Cementing: 
Development 
Bentonite Grout 2/20/95 7:® 
Bentonlte Seal "i1im5 13:30 

Well Development 

Stabilization Test Data: 

nme pH Spec. Cond. 

Recovery Data: 

,00 

,o 
60 

! 
70 
so 

"° 40 - 30 

20 
,0 

0 
0 20 eo 

TIME (Minutes) 

Comments: Prior to well installation, there was about 4 ft. of slough at base of borehole 

which could not be removed. 

Finish 
Date TI me 

219"/»5 15:tS 

2/1l/95 IS:30 

2JS/95 18:15 

2/17195 11:00 

2117/95 13:30 

"""'" 11:::ro 
2Ti'ms 13:45 

Temp (°C) 

80 ,co 

Not to Scale Supervlsedby ___ .;;wc,.c'-He"'rccst,_ ___ _ 
Job Number 943-2848 

Site LA!DLAW/OU2 Al-FS/MO 
File Name PZ100KS 





Ill/II.II 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE LOG 
SITE NAME ANO I.JlCATIOH DRIWNQ liEIHllO: BOIIIIIGNO. 

4.25 Inch I.D. Holtow SteM Auger PZ-101-SS 

SIIEEI' - - 1 OF l 

LA1DLAIJ/OU2 R!-FS/MO 
SPLIT SPOON• 2.0 lnch 0,D./1,5 ;nch I.D. CSP) ORIWNC 

\JEST LAKE LANDFILL SHELBY TUB(i 3.0 inch O.D./2 13/16 inch I.D. (SH> srNIT FINISH 
OPERABLE UNIT 2 WATEl! L!lll:I. llllE llllE 

llllE 13135 1<1•30 

DA'IE DAT£ DAlE 
NORTHING, 1068472.99 -- 2/23/95 2/23/95 

DA'IUM EASTING• 5!6622.94 EUVATIQN 474.9 

DRlU. RIG CHE: 75 - TRUCK MIJUNT SURFACE CONlllllOHS 
ANGLE ---
~ ~ I i i S>lolPI.E -

I 
NI) 

I -!! I aESCR!PTIOH OF IIA'IEML 

I-
t: 2 u· IM ca.u-o . .e ft.) rirM, olive Qr"O.y (SY 4/1', -

2 [at SILT. tro.t::E.> c::lo.y, NR, do.Mp, CCL-ML). CLOESS) -L... -L... 3 ~i:I (0.2-2.7 Ft,) Fll'"'l"I, l"IOttlecl do.l"'k SP -'-- 1 3 L... yetlow;sh brown '10YR 4/2), CLAYE:Y SILT, 
G) -.... : ~ scMe roots, NR, daMp, CCL-ML), CLOESS> 

~ -L... -
J .,, 
" ~ 

:::- 2 L..L ,__ -s 1.6' -L... 4 2.iF -.... 5 (IU!l(l ilN -- (2.7-8.0 f't,) Firl'I, stif'f', olive grny SP -- 3 4 C5Y 3/2). CLAYEY SILT, NR.. do.r1p, CCL-ML), -.:: © -<LOE:SS) -.... .... : ~ ,.._ 4 ~ ~ -~ l ;..1· -- ! a.ii7 -..... -I- 3 05:.l) 
SP -'-- 5 s 
@ -: ':: -'- '-- -'--- -- 6 - i-- -... J.7' -... e.a· -... '~" '\ -- SH -t::- 7 -0 -- -L.. .... -L... -'--- 8 -C (9.0-8.9 f't.) St1Fr, MOttlecf olive gray 
i-- - Iron ox<cle ... l !..1' -'- 3 "a' (SY 3/2) o.nd clerk yellowish brown - sto.;n;ng f"l'"On 

~ 

6 ~!it) (IOYR 4/Z>, CLAYEY S:ILT, NR, dnr,p, (CL-ML), - 8.0-14,0 Ft. L SP -'-- 9 6 <LOE SS> -L.. (8.9-10..3 f"t) S1:iff', Mottled ri.odero.te ® -..... yellowish brown <lOYR 5/4) a.nd do.rk: -L... L -L... yellowish brown (IOYR 4/Z.), CLAYEY Sll T, -
[::-10 ..... NR. do.np, CCL -ML>. <LOESS> i-- -:l J.7' -I- 5 rr- (10.3~13,2 Ft,) St;f'f. nottled light -.... -~ s "'" ot111e grn y <SY 512> o.nd Medero. te SP -t::- 11 5 yeUow1sh brown <10YR 4/2), CLAYF.:Y SILT, -

NR, do.Mp, CCL-Mt.>. CLOESS) © -I- -L.. L -..... -[::- 12 ~c 1-- -1 :.6' -L... I rr, -L... 2 '""' -'- SP -
'-13 6 

0 -:: C!3.2-14.0 Ft.> Soft, durk green.sh -__: ~ gro.y CSGY 4/l), CLAYEY SJ.LT, NR.. do.Mp, -CCL-MU, <LOCSSl (460.9) 14.0 -[::- 14 -End of Soil Borehole Log o. t 14 rt. - Auge,r refusal 
L... 

See PZ-l01-SS Record oF Drillhote- f'or- - o.t 14.0 f't. 
L... -- l"'OCk desc1"'ip.t1cns -

j 

6 
~ ~ "' 5: :,: 

'-' 
"' 

.,., 
"' ... 
M 

'" 6 ' '" 
0 
L<J 
g ~ g 0 

.. ., 
a, 

"' "' ' "' M ., ;; 
"' ;; .. 
~ 

t,j 

I Ill 
0 --' ..., c.:: 



RECORD OF DRILLHOLE pz.101-ss - 1 .. • 
PAOJECi; LAIOI.AWJRI.FS BORING M£THOO: NXCore&~ DATUM: MSL COUARELEV; 474.8 
PAOJEC'f NO: 943-2848 ORIWNG DATE: .,.,,...,,.,.,.. COOADfNATes N: 10!i8472.9 E: 518622.9 
LOCATION: SRiCGf;T'ON, MO CAIU.RIG: CME75 AZlMIJTli: Q lNCUNA TlON: ... 

'""" Pl.·- .......... r.-F•Oxld, 0 rs ~ "'"" """""" ............ ct.<:tay ... ~ :,: " ...... U-UncUtli1g SM- <"..,..,,.. 
~~ 

t; " - ~ 0 1,l 9 ! '! g ........ ., ......... ..._ 
"'"- ~ j co F-Folakirt ··- VR,V. Rtx,V'I GAF~Fhd " ~ 1,l 

NOTES 
jj I ~~ ;;; WATER 1.EVEL5 

§!!,. DESCRIPTION > ffi~ ""3CONT1N QATA 
3 "' it ~ 6 • "8 Q 0 INSTRUMENTATION ELEV 2 •'!; jwm ~ "g ..,. il. TYPE AHO ~~ ff ~~ " . .,.,,. 2 8. ·~8~ 8 - 0008 ffi ~ ~~ SURFACE a: o"' a o"" 

IFTl • • ••o DESCRIPTION ffi ••i .. 2~ 
..,, .. .., ...... 

0000 0 0 &Hi!~/2 ! DO ... N ............ _ ". 11):1; a: cc; 

- 0 . 0.(1-14.0 fl 
See Soil Borehole Log 
PZ-101.SS 

2 -

~ • -

- • . 

.... • . 

I. ID -

...... . 

... 14 
·--.ao 460.80 

14.0-27,6 ft. 14.00 I 
14.00 

Slightly weathered to fre:;h, 
Broken Zone medium bedded. vefY. fight iray 

(NS}, mediu"M'ralned, med um E 
strong, LIME ONE, ~ ' .. ~ Broken Zone (ST. LOUIS FORMATION) 
Bracfapod fo$Slls. iron I= 
stainin~, 1 in. thick clay 

~ filled ja nt at 15.4 a 
, . 

. 

DeFl'H SCALE; 1 :2 LOGGED: M.HIAT 
Golder AS$oclates ORIWNG CONTflACTOA: LAYNE-WESTERN CHECKEO: A. BOOTH 

DRILLER: 0, MAHURIN DATE: 3113/95 



PROJECT: LAJDI.AWIAI-FS 
PROJECT NO: 943-2S48 
LOCATION: SRICGETON, MO 

16 

,. 

22 

•• 

CESCRJPllON 

14.0-27.B ll 
Slightly weathered to frffl#l, 
medium bedded, very light gray 
(NB}, medium grafned, medium 
Wong, LIMESTONE, 
(ST, LOUIS FORMATION) 
Sty!olitic 

27.6-40.5 ft. 

29 Fresh, medium bedded, very 
light gray (NB}, very fine 
grained, medlum strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Some braciopod fossils 

32 

OEPTH SCAI..E: 1 :2 

0 
0 
" 
~ 
i 
Cl 

OAIWNG CONTM.CTOA: LAYNE•WESTERN 
ORILI..EA: 0. MAHURIN 

RECORD OF DRILLHOLE pz.101-ss 
BOA!NG METHOD: NX Core & water 
ORfli..!NG DATE: 2/2319S.m5195 
Of!ILL RIG: CME 75 

OATUM: MSL 

Sheet 2 (If 9 

COUAR El.EV: 474.8 

N"" 
F·Faut 
S-Show 
a,a11e1~ 
F·FOiat:cn 

0 '1.EV z 
DEPTH z 

0 
{Fl) • 

COCADlNATES N: 10El6472.9 
AZIMUTH, o 

E: 518822.9 
INCUNATION; ·00 

l"L·F'llww 
c;.cuv., IJ,-
ST·~ 
l·llrllQL.Qr 

> 

" WW 

58 !!OD 
"w • 

- F•F• Oxldt ·- """""'""' ··- CH""-·- li-H ... d 
VR-V. lb.qi GRF-Otr,,t1Flilec! 

DI NTIN CATA 

i™ 'IVPSANb .~~. "" . SURFACE 
DESCRIPTION .. " . 

Core loss 

J,/,R,Fe {2} 
J,l,R.Fe (2) 
J,l,R.Fe (2) 

• J,l,R 12) 
J,LR 
J,I.R 
J,l,R 

• J,LR 
J,,R 12) 

• J,t,R 
• J,lR 

O J,l,ll,CL (3) 

J,l,R.CL (2) 

O J.1.R.CL (2) 

8 J,l,R.CL (2) 

J.1,A,CL 

J,l,R 
• J,l,SM 
• J,l,R,CL 

• J,l,R,Cl 

• J,ST,R,Fe 

J,l,R,CL 13) 

• J,l,R.CL 12) 

8 J,l,SM,CL (3) 

J,l,SM,CL 

• J,U,SM.CL 

J,l,R,CL 
• J,PLSM,CL (21 

J,l,R.CL 

J,1,SM,Cl (2} 
e J,l,SM,Cl (2) 

J,l,SM (2) 

• J,U,SM 
J,LR 
J.~R.chert 
J,PLSM 
J,l,R.CL (2) 
J,l,R (2) 

!..OGGEC: M. HIRT 
CHECl<E:O: R. BOOtl-i 
OAT=: 3/1:1/95 

Cl z x 0 

°'x ~ ~ ~ "' ~ !!!1i " ~ ! g w 
~ ~ NOTES ~z 0: ~- ~ ~ ii! WATER LEVELS 

"' ~ ~ 0 INS"tRUMENTATION 
~ 

.. ~g2; 
r1 ... ..,111 .. ~ 
!21tlf! ! 

Core toss due to highly 
fractured rock 

Golder Associates 



POOJECT: lAICLAWIRf.FS 
f'OOJECT NO: 943-28@ 
LOCATION: BRIDGETON, MO 

• 

OESCR!PTION 

32 27.6-40.5 ft 
Fresh, medium bedded, 1lefy 
light gray (NBI,, very fine 
grained, med um strong, 
UMESTONE\($T. LOUIS 
FORMATION 
32.7ft. 
Calcite and pyrite crystals 

33,Bft. 
34 Chert nodule 

34.1 ft 
Crinold fossil$ 

35.Q.35.6 ~ 
Moderately weathered 

36 
36.1 ft. 

"' 

"' 

42 

... 

Stylolltic 

37.7·40.5 ft 
Large chert nodules 

40.3-40.5~ 
Joints intef'$f;!ctfng large 
chert nodules, some pyrite 

40.S·S0.2~ 
Fresh, medium bedded, very 
light gray {N~ to light ~ray 
(N7}, m-c ar ned, med um 
strong, U ESTONE, 
(ST. LOUIS FORMATION) 

42.2·45, 1 fl 
Stylolitic 

47.549.3~ 
Stylolitic 

DEPlli SCALE: 1;2 

m 
g 
0 
'c 
~ 

if 
~ 

ORIWNG COfol1"RACTOA: LAYNE·WESTERN 
ORll.LEA: 0. MAHURIN 

RECORD OF DRILLHOLE pz.101-ss 
BORING Mf;THOO: NX Con!! & ~ 
DAILUNG DATE: 2123J95-m5195 
Offill RIG; CME 75 

OATUM: MSl 
COOADtNATES N: t00841ae 
AZIMUTH: o 

""""' F,Fll!Jt 
.... ~ ~-F-FeialiDn 

> 
0 

~ 

EL<'/ z w~ 
~8 OEPTH ~ UW 

t'1l ~ ~ 

4 .... 

5 
,., 
' 

.... ........ 
c.cu,,d u.-ST,Sl,Opp,icl ·-
ROD 

........... F .. F•Olde:k, 
K·Sltensidtd Ct.-a.ylnfi 
SM•SfflQ!ilh cu.-.. ··- H-H•-VR-V. Roust, C3RF--Oavt! F"hd 

O!SCONTINUITY ATA 

\jw• lYPEANO ~ii~. SUA'l-"ACE 
0£6CRIPTION • • . . 

• J,Pl,SM,CL 

O J,P4A (2) 

J,PL,SM 

o J,P4SM 

• J,P~SM,Ct 

• J,l,R(2) 

• J,U,SM,CL 
e J,!,SM 

• J,l,SM 

• J,l,R (2) 

J.P~R 

J,!,R 

• J.I.R 

J,l,R (2) 

J,l,A(3) 

J.P~R (4) 

• J,P4R (2) 

Sheet 3 of 9 

COUAA ELEV: 474.$ 
E: 51El622.9 

tNCIJWIJION: ·90 

LOGGED: M. HIRT 
CHECKED: A. BOCm1 
DATE: 3113/95 

Golder Associates 



PROJECT: LAIOLAW/Al·FS 
PROJECT NO: 9Jl3.2848 
LOCATION: BRIDGETON, MO 

K1YPE 

OESCRtFTION 

48 40.5-50.2 ft. 
Fresh, medium bedded, very 
fight gray (NB) to light gray 
(N7), m,c grained, medium 
strong, LIMESTONE, 
(ST, LOUIS FORMATION) 
49.1 ft. 
Brachiopoda fossJI 

50.2-52.7 ~ 
Fresh. very thinly to medium 
bedded, medium light gray (N6) 
to medium gray (N5}, coarse 
grained, medium strong 
LIMESTONE, (ST, Louis 
FORMATION) 
51.2·52.2ft. 

52 Numerous cafcit& veil'!$, at 
20 degrees to core axis irt 
healed fractures 

52.7·54.Sft. 
Fresh, medrum bedded, light 
olive gray (SY 6/1), medium 
grained. medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

54.5-53,0 ft. 54.50 
Srighttv weathered, medium 
ligfit olive gray {5Y 6/1), 
fine to medium grained, 
medium strong, DOLOMITE, 
(ST. LOUIS FORMATION) 
Veryporous/vuggy, vugs <1 mm. 

56 In diameter 

58 58.0-61.9 ~ 
Fresh, medium bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 

59.7·60.0 ft. 
60 

Weahlerad, crumbly chen 
60,0-61.9~ 
Porou:s/vuggy (vugs- < 1 mm.) 

61.4~ 
Calcite filled (healed) 
fracture 

62 61.9-66,3 ft. 

.' 64 

Fresh, lhicktv bedded, light 
orrve gray (SY 6/1), fine 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

DEPTH SCALE: 1 :2 

g 
J 

~ 
0. 
< 
¢ 

"' 

OAJUJNG CONTRACTOR: LAYNE-WESTERN 
CFIILLEA: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING MliTHOO: NX Qn & W1Mt 
OAIWNG DATE: 2/23195-2J2!'J/95 
ORIIJ. RIG: CME 75 

J,Jcw,t PL-f'l.1in« , ......... 
""" c""""" K·~ ....,.r U·IJ~ ··-~·- $T'®!pped 

... _ 
'""""" Mne~ VR-V. Rouitl 

> ffl,-
0 

¢ 

~8 ""' z w~ j• s 8~ """ ~Im g DEPTH 
¢ ¢ 

Pz-101-ss 
CATUM; Mst 
COORDINATES N: 1000472.9 
AZIMUTH: o 

F•F•Oxldll 

"' """"'"" ;; i'i c 

°""""""' < ffil,'j "' ~ '3 H·H•aied iii GflF-Gravd Fihd ~" j ';;;2 I: ;; 
NTI urrv DATA ~- .. 

TYPE ANO 
SURFACE .. 

O•o ... 

~ 

.;; 

I 

Shoe!: 4 Of 9 

COil.AA: 13..EV: 474.8 
· E: !UB822.9 

JNCUNATION': -90 

g 
';;; 

I NOTES 
WATER l.£VELS 

0 INSTRUMENTATION 

g§ ,_ .. ~ ei (FJJ •• DESCfllPllON aaaa • 0 .. i:El£ !!! "'"" ...... NV10Cll .. • • u 

' 

415.30 
59,SO 

'"" % 

LOGGEO: M. NIAT 
CHSCK50! R. BOOTH 
DATE: JJ13/95 

• 

J,l,R (2) 

• J,U,R 

J,PL.R 

• J,l,A (3) 

J,PL.SM 
e J,PL,$M 

J,J.R 

• J,l,R 

J,l,SM 

J,I.R (21 
o J,(A 

J,PL,SM,CL 

J,Pl,R 

Golder Associates 



PFIO-iECT: UJQt.AW/fV.PS 
PROJECT NO: 8l.3<284a 
LOCATION: SR!OGETON, MO 

TYP 

DESCRIPTION 

64 61,9-66.3 ft. 

.. 

Fresh, thk:ldy bedded, light 
olive gray (5"( 6/1), line 
grained, medium olron,;, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

66,3-72.7ft 
Slightly weattlered, medium to 
thickly bedded, light olive 
gray (SY 611), fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Very~ numerous 
cihert nodules, sJlghlfy 

aa porousMlggy (vugs <1 mm. 
· ln diameter) 

70 

72.7·78.9 ~ 72.70 
Slightly weathered, medium 
bedded, pinkish gray (SYR 8/1) 
to light brownish gray 
(5YR 6/1), coan,e grained. 
medium strong, ARENACEOUS 

74 DOLOMITE. (ST. LOUIS 
FORMATION) 
74.0...74.3ft. 

,. 

78 

Crumbly texture. porous, 
limestone 
74,4ft. 
Cross bedding 

76.4·76.8ft. 
Cry!'italline Limestone 
layer 

78.9-83.2 ft 7S.90 
Fresh, medium bedded. light 
brownish gray (SYR 6/t), 
medium grained. medium strong, 
LIMESTONE, (ST. LOUIS 

'so FORMATION) 
Stylolltlc to BO. 1 ft. 

DEPTH SCAI.E: t:2 

g 
~ 

~ 
~ 
" 

ORIWNG CONiRACTOfl: LAYNE-WESTERN 
ORILJ..EA: Q, MAHURIN 

RECORD OF DRILLHOLE PZ·101·SS BIWAlt 5 ti 9 

WJ.AR ELeV: '4-74.8 BOFUNG METHOD: NX Core & Wlltltr 
DRIWNG DATE: ,,..,,.....,,.... 
ORIU.Al13: CME75 

J,Jcinc 
}:,fau'I 
.. ,,,,M ......... 
F,Fi,ldon 

0 ....., 
z 

""''" § 

"" " 

410.30 
1 

64.50 

• 

WlO 

• 
~~ 
8§ 
" 

"' ' 

"' ' 

.... .._ 
c-c...... 
U.tJ~ 
$T·Sltpped ......... 

§8 
ROO t; ~ 

~ffi 
e,C>e,Q N:-G~f "''° .. ~ 

·--l(-Sllllt'l$idtd 
3M.&noolh 

"""""" VR..V.flotq, 

01 

i~!!! 
~8~ g 

TYPE ANO 
SURF.AC!: 

DESCRIPTION g g 

• J,U,SM.CL 

$ J,l,A,Cl 

• J,ST,R,CL 

J,l,R 

• J,l,R,CL 

J,l,A,CL 

J,Pl.SM,CL 

• J,I,SM 

• J.Pl.SM,Cl 

• J,U,SM 

J,U,SM 

• J,tR 

LOGGED: M. HIRT 
CHECKED; A. BOOTH 
CATI;! :l/l3/S5 

OAruM· MSL 
COORDINATES N'. 1068472.9 
AZIMUTH: 0 

E: 51Ge.22..9 
INCUNATION: -90 

NOIES 
WATER LEVELS 

INStRUMENTATION 

Golder Associates 

1 

j 



PROJECT, LAlDLAWJR!-FS 
PROJECT NO: 943-2848 
t.OCATION: SAIDGETON, MO 

•TYPE 

DESCRIPTION 

80 18.9-83,2 ft. 
Fresh, medium bedded, light 
brownish gray (5YR 6/1}, 
medium grained, medium strong, 
UMESTONE, (ST. LOUIS 
FORMATION) 
80.1·80,5~ 
Oo!omite 

391.60 
83.2-92,0 ~ 83.20 
Slightly weathered, U,lckly 
bedded, yellowish gray 
(5V7rl) to light olive gray 

84 (SY 512}, fine grained, medium 
strong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 
FORMATION) 
Porous/lJuggy (vugs <1 mm.) 

.. 

.. 

89.7·91.3 fl 
Stylolitic 

90 89.9-90.9 ~ 
Limestone {crystal!lne) 

92 92.0.94.5 fl 
Fresh, thickly bedded, light 
olfve gray (5Y 6/1), micro
crystaJline, medium strong, 
UMESTONE, (ST. LOUIS 
FORMATION) 

94 93.9-94. 1 fl 
Thickty lamfnated 

' .. 

94.5-101.0 ft. 
Fresh, thickly beddedl..pale
yelJowfsh brown {10Ytt 6/2), 
coarse lO vary coarse grained. 
strong, AAGILLACEOUS 
UMESTONE, (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1:2 
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DAIWNG CO~A: LAYNE-WESTERN 
CAILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-101-SS Shoct S of 9 
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PFIOJECT: LAICUWJFU.pS 
PAOJECTNO: ......... 
LOCATION: BRIDGETON, MO 
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102 

104 

106 
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DESCRIPTION 

94,5-101.0 ft. 
FrBf:'ih, thickly beQded, pale 
yellowish brown (10YR 0/2), 
coarse to veft coarse Jrafned, ""°"II ARGI LACEO s 
LIME TONE. (ST. LOUIS 
FORMATION) 
96.3 fl 
ca!cite crystals 
97.t-97.3~ 
Moderalely weahtel'ed zone, 
thickly lamin.ated 

98.8-99.0 ft 
Chert nodules 

100.7ft. 
Calcite crystals 

101,0.119.9 ft 
Fresh, medlum bedded, light 
ollv:Jnty (5V 6/1), micro-
c~ line,~, 
LI ESTONE, ( . LOUIS 
FORMATION) 
101.7-103.0 ft 
Stylolltfc 

104.1-104.6 ft. 
srrghtly weathered dolomite 
!ayer. poroustwggy 

104.6-106.2 ft. 
Sty!olitic 

106.7-109.2 ft 
Some arenaceous zones 

107.8-108.3 ~ 
Sloturbated zone, some calcite-
crystallization 

110. 1·111.5 fl 
Slightly to moderately 
weathered Qolomlte, 
porous/Wggy 

DEPTH SCALE: 1 :2 
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DRIWNG CONTRACTOA: LAYNE•WESTEAN 
Of!ILI.ER: 0. MAHURIN 

RECORD OF ORILLHOLE pz.101-ss ·- 7 "' • 
BOft!NG METHOD: NX Core & Water DATUM: MSL COUAR El.EV: 474.9 
ORlt..UNG CA.ts: 2/2:WS.212!S195 COORDINATES N: 1068472.9 E: 516622.9 
ORILLRIG: CME:75 AZIMUTH: 0 INCllNAllON: ..., 
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PROJECT:. \JIID\.AWJ1=11-FS 
PROJECT NO: 9'43-264$ 
l.OCATION: BRIOGETON, MO 
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OESCAIPTION 

101.0-119.9ft. 
frfl:!i'.h, medium bedded, light 
olive gray (SY El:/1), mlcro
cry...,ilne, strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 
1,2.s-,113.1 ft 
Thinly laminated 361.20 
113.1~113.2~ 113.61l 
Bloturbated, calcite 
crystallization 
113.6-116.3 ft 
Slightly to moderately 
weathered, dolomite, 
porou$/vUggy 

116.5 ft. 
Becoming fine to medium 
grained 
116.6--117.7 fl 
Some arenaeeous- lamlnae 

118,3--118.?fl 
Stylolitic 

"""·'° 115.30 

3'4,90 
120 119.9-121.7 ft 11s.eo 

snghtly weathered, medium 
bedded, light orrve gray (SY 6/1}, 
fine grained. medium 
strong, AAGILLACEOUS 
DOLOMITE. (ST. LOUIS 
FORMATION) 
Porous{vuggy (<1 mm. in 
diameter) 
121.7~125.0 ft 

122 Slightly weathered, medium 
bedded, Hght olive gray 
(5Y 6/1), fine grained, 
strong, DOLOMITE, (ST. LOUIS 
FORMATION) 

,.. 

:we.ao 
125.0-128,3 ~ 125,00 
Fresh, lhlnly bedded, ilght 
olive gray jsY 6/1) to of IVG 
gray {SY 4 1), lnterbedded 
microcfY$tallino and m-c 

125 grained. medium strQng, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1 :2 
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CA!WNG CON'J'Ft4ctoR: LAYNE·WESTT:RN 
DR!LI.EA: 0, MAHURIN 

RECORD OF DRILLHOLE pz.101.ss 
BOFING METHOD: NX Co111: &, wetar 
DFIIWNG DATE: ~:?J25195 
CRILL FOO:. CME 75 

OA11JM: MSL 

Sheet 8 of 9 

COLLAR B.eV: 474,8 
COORDiNATES N: 1068472.9 
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E: 516822.9 
INCLINATION: ·90 
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PAOJE:CT: LAIO!AW/Af.FS 
PFIOJSCT NO: 943-2848 
LOCATION: BAlOGETON, MO 

... 

KTYPE 

CESCRIPTICN 

348.50 
128.3-130,5 ft. 1213..30 
Slightly~. medium 
bedded, light olive gray (SY 6/1), 
fine grafned, medium 
strong, ARENACEOUS 
DOLOMITE. (ST. LOUIS 
FORMATION) 
129.3--130,3 ft. 

130 Porou:./vuggy 

132 

134 

136 

""' 

I"" 

344.30 
130,5-140.5 ft. 130. 
Fresh, medfum bedded, fight 
olivt) gray (5V 6/1), coarse 
gralned, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

133.S-133.9 ft. 
:Yifolitic, bioturbated, 

cfte crystals 
133.9-135.3 ft. 
Mfcrocrystatflne 

134.9-135.2 rt. 
Small pyrite crystals 
135.0-135.1 ft 
large chert nodules 

135.7-137.1 ft 
S~htfy weathered, some 
c cte crystals and 
styfofftes 

137.1·136.9ft 
Stylclile$ 
137.4·138.5 It. 
Mlcrocrystalllne, arenaceous, 
thickly laminated 

§ 
ll 
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RECORD OF DRILLHOLE pz.101.ss 
DATUM: MSL 

Shftt&of 9 

COl.lAA Et.EV:. 474.8 BORING METI100: NX Core & water 
Cf:UW~ DATE: 2/2ll~!5 
DAILL RIG: CME 75 

COORDINATES N: 1068472,9 
A2lMUirt; 0 

e: s1eeza.s 
INCLINATION: ·90 
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lYPEANC acag 

., 
DEPTH uw ~lli ~ti~ !I SURFACE Cl"1QOlft 

iF11 ~ ~~. 
au 

DESCRIPTION ...... " ..... 
CICIO~ g • i2~mi "111> ... "l ('l'f'..,, ..... • 

J,P~SM,Cl 

J,I.R 

J,/,SM,CL 

J,P~SM 

. 340.30 
134,SO 

• J,/,A,CL 

• J,l,R,CL 

100 

" % 

J,1,SM 

J,P~R 

End of Record of Orillhole 140.50 140.50 
at 140.Sft 

14" 

.. 
Dg?TH SCALE: 1:2 
~LUNG CONTRACTOR: 1.AYNE·WESTEAN 
CRILUEA: D. MAHURIN 

t.OOGED: M, HIRT 
CHECKED: R. BOOTli 
DATE:: 3113195 

Golder Associates 



20 

40 

60 

~1so 
I 
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Well No. PZ-101-SS 

Boring No. X-Ref: PZ-101-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068473 ft. 

Easting: 516823 ft. 

Drilling Summary: 

Total Depth 140.0 ft. 
Borehole Diameter 10 114 in. (0,0-14.0 fl.) 5 7/B In, (14,0-140.0 IL) 

Casing Stickup Height 1.79 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrlll T660H 
Blt(s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 In. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing BxB In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log .!'£.._ Geophysical Log 

Casing string(s): C = Casing S = Screen 

Depth 
+ 1.79 - 129.48 
129.48 - 139.28 
139.28 - 139.61 

String(s) 
c, 
81 
C2 

Elevation 
476.68 - 345.41 

345.41 - 335.61 

335.61 - 335.28 

Casing: c1 2 in. dia. Schedule 80 PVC, 
flush threadec with 0-rings 

C2 2 in. dla. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: 81 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
a-rings 

Sand Pack: 16-35 mesh Silica Sand, 127.5-140.0 It. 

Filter Pack: Less than 50 mesh Silica Sand, 

126.0-127.5 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonlte Slurry, 

3.0-117.5 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 117.5-126.0 ft. 

Concrete: 0.0-3.0 ft. -"-"c....;;;-"'-'"'---~--------

Comments: 

Elevation Ground Level 474.9 ft. NGVD 
Top of PVC Casing 476.68 ft, NGVD 

Construction nme log: 
Start 

Task Date TI me 
Drilling 
CME75 212'319S t3:35 

Schramm Rotary 3J6l95 B:15 

Geophys.Logglng: 
Casing: 3(6/95 9'50 

Filter Placement: 316195 10:20 

Cementing: 
Development 
Bentonlte Grout 31,ro5 11:30 
Bentonite Seal ~ ~ 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

,co 
90 

00 

i!, ?O 
5' 60 
§ 00 
~ •o 
~ ,a 

20 
,o 

0 0 20 •o 00 

TIME (Minutes) 

Finish 
Date lime 

2JZJ/95 14:30 

3(6/95 ~-45 

316/95 \O;H) 

3/6)95 ~ 

J/6195 12:30 
3/6195 ~ 

Temp (°C) 

I 

I 

so ,oo 

Supervised by ___ ..:Be... Tc_.;.i;;ltoc"nc,------- Site LAIOLAW/OU2 RI-FS/MO 
Job Number 943-2848 File Name PZ101SS 





IIIIJIII 
LAIDLAW WASTE 8Y8TEUB INC, 

SOIL BOREHOLE LOG 
Sil'£ NN.IE Niil UlClillON lllllUMG IIEIIIOO: BCIRlNGNO, 

4.25 inch l,D. Hotlow SteM Auger PZ-102-SS 
SIEEI' -- ' 0, 3 

LA!DLAV/OU2 R!-FS/MO 
SPLIT SPOON, 2.0 inch o.DJl.5 iOCh I,D. CSP) DRIUIHC 

VEST LAKE LANDPILL SHELBY TUJ3E:1 3.0 Inch 0,D.12 13/16 Inch f.fl. (SH) SlMT -OPERABLE UNIT 2 WA'll:R LE.VEL 1llE 1lllE 

1111£ 15:21 17,33 

n.raE DlilE tv.lE 
NORTHING, 1068087.67 -- 2/13/95 211:.,195 

DATIIII EASTING, 516887.97 ELEV.fflOH 482,l 

DAIIJ. fllG CME 75 - TRUCK MOUNT SUlll'IIC£ CCllillrllONS 
ANGLI! -SIMPLEHIIMM£R 

~ i! I I I -- 5 - i -I ,_110N 0, Yl,TERW, 

- 3 1.3' :I~ (0.0-2.6 f"t.) F1rn, dark yellowish brown - 2113195 - 1s,21 c.. 2 ~;{l' ClOYR 4/2), hoMogenous, CLAYEY SILT, NR, - Begin drilling - : c::_ 2 ~" clo.Mp, <CL-ML), <LOESS> SP PZ-102-SS 
I 3 

(i) -'- - - Air MOMltO!">ng c.. -i... - 1s,21 
c.. - 21% [12 I::- 2 ~ ~ - o.o PPM H2S 2 IA' -c.. 2 u 

I 
(479.5) 2,6 - 0% Lf.'L 

c.. - o.o PPM PlD - 2 (1(1:;::) (2.6-5.0 F't.> firM, ri:oderate yellowish SP -- 3 ' browo ClOYR 5/4), honogenou:s, SILTY CLAY. ® -: . 
NR, daMp, <CL), (LOE:SS) -C -c.. -'-- .. - ..___ -'- ,,,~ :. '- 2.0' 

t: -115;: I',:, 
(4 77.1) 5,0 SH -:::- 5 @ -I CS.0-13.0 Ft,) FirM, MOciero.te yellowish -c.. brown ClOYR 5/4), tracE> light gra.y (N7), -'- honogenous, CLAYf:Y SILT, NR, do.np, : '-t::- 6 ~- CCL -ML>, <LOESS) ~ -1 J.i;,' - JS,43 @ 6- F-t. 

c.. 2 2':0' - 21,1% 02 c.. 
3 "'" - 0,0 ppn H2$ c.. SP -

:::- 7 4 

© - OZ. LEL 

'- = 0.3 PPM PIO 

t: ~ --
:::- 8 L ,__ -l 1,9' -L. 3 i?:O' -c.. -L. 3 ')51.) SP -

~ 
~ 
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L.. ,,:.:-1 I\ SH : 1.0 ppM H2S '-
:::- 1f © - 0% LEL - 0.3 PPl'I PfD 
'- - " t: -

b: -t:;- f 2 ,__ -3 1.6' -'- 4 aiF -L. -L.. 5 llllll:) 
(469.l) 13.0 SP -'-- 13 6 .... 0 -.... (13.0-15.0 Ft.) Ccf'lpo.ct, dark yellowish = . " oro.nge ClOYR 6/6), hOMogenous, rme SAND. . '- trQC:E' SHt, NR, dry, CSP>. <ALLUVIUM) ..: 

f1-4 
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""'"'""' LAIDLAW WASTE 8Y81EM8 INC, 
SOIL BOREHOLE 

sm;: 1W1E AHO LOCATIOII DRIUJN(l 11£11tDO: 
4.E!:S inch t.D. Hollow St('M Auger"" 

--LA!DLA\I/OU2 R!-fS/MO 
SPLIT SPOON• 2,0 inch O.D,/1.5 inch I.D. CSP> 

VEST LAKE LANDFILL SHELBY TUBE• 3,Q Inch Q.0./2 13/!6 lnCh J.Q, CSH> 
OPERABLE UNIT 2 'IIATI!R I.IM!I. 

l1IIE 

D/\lE 
NORTHING: 1068097,67 

CASING OEFlll D/\llJM EASTING• 516887.97 EUVAl1()N 482.l 

llRIU. RIG CME 7S - TRUCK MOUNT SURFACECONOOlONS 
NIGI.E -$.!MPI.E H.IMIIER 

h i! I I I f :cl ---~- i ,: i 
.... ::::~ ClS.0-23.6 F't.) Loos~ to cor1po.ct, pa.le SP -.... yellowish brown ClOYR 6/2), horiogenous, -.... .... :.... 

® -.... . ... fine SAND, NR, dry, (SP>, (ALLUVIUM> -'::"" 16 ... - - -:: 4 1.3' ... -- 4 all' .... .... -6 ""' 
.... 

SP .... . ... -:::-11 7 ". 
® -". : ,__ : ; : :i-

L- . " -.... . ... -:;-18 ". f-j. ,__ -4 Li'.. ... -- 4 2.D' ... -"'" 
.... : L- 5 {7QlU .... SP 

:::-1e 5 . " -... 
@ .... -.... ::::~ -,__ .... -

"'" ... -t;-20 ····- ~ -:: 3 !.&. .... 
L- 3 2.D' ... -.... -4 <SO.fl . " SP .... . ... -i::- 21 6 .... 

@ -.... -.... - .... -- ····- = -::-22 ::::- - -6 l.S' .... -- 5 e.ii' ' ... -- .... -4 i(?5J:) .... SP - .... -::-23 8 .... 
® -.... -- ,,,,r_ <458.5> 23.6 -L- -... (23.6-25.G f't,) StlFf. light gro.y CN7) to -i::- 24 

,_ 
light 1::irown CSYR 5/6). IOl'l!nntE>d CLAYEY - -5 1a:. -... 6 2.!I' 
SILT, trO.Ci;> fine Sc.nd, SOMe r'Ootlets. NR, -... 

7 752) MOiSt, CCL-ML), (ALLUVIUM) SP -... -= -25 10 
@ "'" -- -.... I- -.... (25.6-28.1 Ft.) Very st;FF, rted1un -i::- 26 

,_ gr(I.)' CNS), stro. t<F>ed. CLAYEY SILT, ,__ -s .!£ soMe f'lne SAND, thin Or'go.nic -.... 7 e.a· -.... 10 tSOlO IH 
rootlet beds ((1 c::;M.), NR, MOIS1:, SP -,_ <CL-ML). CAI..LUV[UM) -= ::-27 1l @ -t: -- -~ ,___ -= i::- 28 -4 12: <28.1-29.9 f't.) St!F"f', Medtun gro.y CNS), --5 a,· 

I~ 
stro.tlf'lE"c:I, CLAYEY SILT o.ntl fine SAND, -5 E!5:() 1-15 CM, beds, NR. Moist, CCL-ML), SP -....:.., 29 7 CALLUVJUMJ (452.2> 29.9 @) -,_ 

,(~9.9-34.::> ft.) He.rd,, Ught olive groy 

\ 
-..... -.... <SY 6/D, f'ro.ctured L!M(STONE, SR, -,_ 

<VEATHERED BEDROCK) -

LOG 
IIORIIC NO. 

PZ-102-SS 

SHEET 

2 OF 3 

ORIU.llG 

START FINISH 
11£ 1lME 
15121 17:33 

PAlE D/\lE 

2/13/95 2113/95 

-
16103 @ !6 f't, 
21.17. 02 
1,0 ppl"I H2S 
O'/. LEL 
o.o PPM PIP 

16:20 @ 24 Ft. 
21% 02 
0.0 PPM H2$ 
07. LEL 
0.0 PP" PIO 

16140 @ 28 Ft. 
21.1% 02 
0.0 ppM H2S 
07. LEL 
!J.O ppn PlD 
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1/IJIIIIJlf 
I.AJDLAW WAITE SY8....,...8 INC. 

SOIL BOREHOLE 
sm: N.111£ AND UlCAllON OIWJIIGIIEIIIOO; 

-4,25 inch 1.n. Hollow Sten Auger 

--LAlDLAW/DU2 RI-FS/HO 
SPLIT SPODNi 2.0 mch O.D./1.S ft1Ch tD. (SP) 

\JEST LAKE LANlflLL SHELBY TUBt, 3.0 inch 0.D,/2 13/16 lnch I.D. CSH> 
OPERABLE UNIT 2 WATE11 UYa. -!WE 

NORTHING, 1068087.67 
CA5Il«I DEPIII OA'TUM E'.ASTING1 5I6Sa7.97 W.VAllON 482.l 

ORIU. RIG CHE 75 - TRUCK MOUNT SUlll'ACECCNDl110NS 
,IIIQ£ -SAl!Pl.E!WAMER 

i ~ I I I -.E:..- ! 

i 
AND I !(IJ DESCRFIION aF UA'!ERW. 

~ 

- 5 1.7' 

I 
(29.9-34.5 Pt.) Hard, light olive grg,y -- 5 ff <SY G/1), fra.ctured LlHESTONE, SR, -- s "'" <VEATHCRED BEDROCK) SP -

=-31 -20 
@ 30.2 Ft., wood Frogr1ents @ -- -

"- -- : 
=-32 

T I - -
~ 

-- -- -- -:: -33 
13 -u· 

~~ 23 a2r -
55 ~"' SP -- -;:-34 31 @ --

I 
(447.6) 34.5 : - (34.5-37.0 ft.) Ho.rel, cio.rk greenish -- -;:-35 - gray C5GY 4/ll, SIL TY CLAY, trr.c:e to f-- -12 .,. M littte F;ne so.nd, little fine grove;,{, NR, -- 18 rr, - Moist, (Cl), (\i(ATHE:RED BEDROCK) -- 21 "'' SP -

=-36 -18 @ -- -.... -- -- (445,1) 37.0 --37 End of' Soil Borehole Log o.t 37.0 ft -- : -- Se~ PZ-102-SS Record of' Drtlhote f'or- -
=-38 -roc:k descriptions -- -- -- -- --39 
~ -= - -- -- -;:-40 --- -- -- --41 -- -- -- -
;:-42 ---- -- -- -::-43 --- ---·44 -- --
i:: --

LOG 
BORING NO. 

PZ-102-SS 

SHEET 
3 aF 3 

DRllJJNG 

STN!t FIIISH - 'l1IIE: 
15<!1 17(l3 

DA1E QA'![ 

2/13/95 2/13/95 

-

17•07 @ 35 Ft, 
21-3% 02 
2,0 ppri H2S 
O'l. LEL 
0.0 PPM PID 

~ 
0 
(.) 

(!) 
z 
:l 
~ 

"' w 
.J 
.J 
':i' 
-; 

ii; 
0 .... 
(!) 
(!) 

g 

"' .. 
a, 
N 

' M .. 
"' 

d :z 
a:, 
0 -,, 

>--
~ 

"' w :,: 

j 

ii; 
0 

"" 0 

"' "' ' M 

' "' 

!g 
0 

"' "' N e 
N 
"-

.;..; 

~ 
c;:: 



PROJ€Ci': 1.AlOI.AWJFll,,FS 
PROJECT NO: 9«3-284a 
LOCATION: SRIOGETON, MO 

lYP 

OESCRlPTJON 

32 0.0-37.0 ft 

36 

See Soil Borehole Log 
PZ-102-SS 
37,0"'37.Sft 
No samples collected 

38 37.841.0 ft 
Highly weathered, thickly 
bedded, dark yellowish 
orange (10YR 6/8), fine 
grained, extremelv weak,. 
SANDSTONE, (ST. LOUIS 
FORMATION) 

41.0-44.6 ft. 
Moderately weathered, dark 
yellowish orange (10YR aJ6}, 
line grained, weak, SANDSTONE, 
(ST. LOUIS FORMATION) 

44.6·59.6ft. 
Slightly to moderately 
weathered, thickly bedded, 
light onve gray, micro
crystall!ne, medl1Jm strong, 
UMl;STONE. (ST. LOUIS 

"' FORMATION) 

@47.0lt. 
Solulloned, fn·filled with 
unlithified sandy clay, In 
Aun 2, approximatery 50%, 

48 
competent rl)(;:k 

DEPTH !SCALE: 1 :2 

m 
g 
\! 
~ 

~ m 

CAIWNG CONTAACTOA: LAYNE·WESTEAN 
ORJL!.EA; 0. MAHURIN 

RECORD OF DAILLHOLE 
SORING METHOD: NX Coltl & watar 

pz.102-ss 
CATVM: MSL 

Sh!!et t ct 4 

COLLAR El.EV: 482. 1 
ORIWNG DATE: 2/14195 
ORfLL RIG: CME 75 

COORDINATES N: 1068087,7 
AZ!MUTH: O 

E: 5113887,9 
INCLINATION: -00 

J.Joh( 
F·Faut ....... 
S.Baddir!g 
F,FclallOn 

El.EV @ 
z OEPTH i! wn 

PL·"""" 

""""""' U·-5i,stePJ)td 
HrrtO,Jli!( 

> =o " ~§ ~ fl RCO 
8w ';/ ffi 
" IE c.. o OC>C>Q 

Oll<l>'lt"' <VT!Om,.. 

~- F•F•~ 
K.- CL,OatlnM 
SM,SMoaltt CH,,,_ ~- H·H•.iect 
VR-V.~ Gru:t-G'.avttFlod 

0 TINUm' TA 

i~il 
i58~ g 

TYPE ANO 

g g 

• 

SURFACE 
DESCRfl'T!ON 

e J,PL,SM·Gt:i:F 

J,l,SM·Cl 

• J,PL,SM·CL (2) 

J,1,SM-OFIF 

J,PL.SM·lntact 

• J,PL,SM·GRF 

• J,PL.SM·intact 

9 J,J,SM 

J,l,SM 

J,l,SM (2) 

• J,i,R (2J 

Core l.Qss 

J,l,SM 

J,l,R·CL 

J,l,R-CL 

J.J,R-CL (2) 

Cora Loss 

LOGGEO: J. MILLER 
CHECKED: R. BOOTH 
DATE: 3113/9!:S 

m 
;;; iE 
ffir,l ~ ril i!i /;a a 
~;; lo ;;; 

"' a 
[o •• ~g ft UIC ~ 
0 ~Ii !:! ... ¢U 

0 

~ ~ ! 

i &l 
~ 
• o:i:gg~ ............... 

NPI ... 11'1 0 «:i,:; ICU: a; 

" Q 
< 

6: 
0 ... 
~ 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

2114/95 @ 8:09 
Began corfng Run 1 

Fractures in upper 
portion of Run 1, are 
map?$d in highly 
weathered sandstone, very 
clayey, likely drll!ing 
induced 

Core toss due to weak 
rock 

Fractures In Aun 2, along 
contacts between 
lithclogies of day and 
limestone 

.;, Golder Associates 
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PROJECT; LAJOLAW/RI-FS 
PRO.Jeer NO! 9-43-2848 
LOCATION: BRIDGETON, MO 

• 

.. 

• 

DESCRIPT'ION 

44,6,.59.6 ~ 
Slightly to moder~ 
weathered, thickly bedded, 
light olive gray, micro
crystal/in&, medium strong, 
LIMESTONE, (ST. LOUCS 
FORMATCON) 
48.8-49.0 It. 
Ghwconilic clay and limestone 

50 fragment fnfilled collapse 
zone, stylol!tfc 

51.8-52..2rt 
52 lnfflfed zone 

52.0-52.9 ft. 

5B 

8reciated. collai:,sed, lnflUed 
wlth limestone fragments. 
sand and clay 

56.9·56.9 It. 
Collapse, Infilling clay 

57.4-57.Sft 
!nfllfed fraction 
57.6-59.6 It. 

sa Solutfoned, infilled wtth 
limestone fragments, 
glauconttic clay, sand 

59.6-BO.a ft 
60 Fresh lo moderately weathered, 

thinly bedded, light olive 
gray (SY 6/1), medium 
crystalline, extremely weak to 
medtum strong, LIMESTONE, 
(ST. LOUCS FORMATION) 

61.6·62.4 ft. 
a.? Collapse filled with limestone 

fragments, clay and sand 

DEPTH SCALE; 1-:2 
CAIL.UNG CONTRA.CTOR. LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

" 0 
~ 

~ 
0. 

ii 
"' 

RECORD OF DRILLHOLE PZ-102-SS 
BORING METHOD·. NX Com & water DAnJM: MS!. 
OA!t.UNG OAT=: 2/14195 
DAILL RJG: CME 75 

""""' i'L·?Uln.w 
F,FM c . .,,,,. ....... IJ·U~ ·-- ST..S!eppt,lf 
F,Flffilllon MrregiJar 

> 
0 

z 
ruv ww z ·~ RQO 

DEPTH z BM , 
CF11 z " 

COOACINAiES N; 1068007.7 
AZIMUTH: 0 ·-- F .. FeOIOM ........... CL..Qaylnlil 

"'"""'~ CK<>m, .. _ 
H•H•ai.d 

IJR.V, ROl.,9'I GRF-OriMII Altd 

NTI U1 DATA 

ll! ~ TVPEANO 
SIJAFACE 

OESCRlflTION •• " . 
J,C,R-CL 
J,l,R-CL 

J,PL.SM (2) 

• J,PL,SM 

J,C,R 

• J,PL,SM 

J,C,R 
J,PL,R 

J,l,R 

• J,PL,SM·Cl·intact 

• J,ST,R~Fe 
J,PL.R-
solutloned 

Core Loss 

J,PL.R 
• J,PL,R-Fe 

G J,C,SM-CL-intact 

J,PL.A 
• J,l,R·Fe 

J,PL.A 

• J,ST,R 
• J,l,R·CL 

• 
• • 
• 

J,l,SM 
J,Pl.SM·CL 

e J.1.R 
J,l,R 
J,l,R 

J,PL,SM-Fe 
J,PL.SM 
J,l,R 

J,l,R 

J,l,SM,CL 

J,PL,R 
J,PL.A·CL 

J,PL.SM-CL 

J,C,A 

J,l,R 

J,PL.A 

J,C,VA 

J,C,R 

CJ 
2 x 

~ts 
~ 

CJ /;j z ~o w 0 
~~ " ;;; 

~ 
© 3 

0 

g e 

! 
~ 

~ ~ 
0. ;;; 

Sheet 2 of 4 

COUAA EL.EV: 482.-1 
E: 516887.S 

INCUNATION: ·00 

NOTES 
WA TEli LEVELS 

INSTRUMENTATION 

Core loss in Run 2 d1Je to 
problem with barrel 

Core loss due to 
fractures/lugglng of bit, 
some rock recovered in 
this interval, but broken 
up 

Numerous intact. very 
•maJC, clay nfled, 
Irregular fractures 
54.7:.00.3 ft 
Not mapped on graphic log 

LOGGED; J, MILLER 
CHECKED: R BOOTH 
PATE: .3/13/9:5 

Golder Associates 



PROJECT: LAIOLAWIRI-FS 
PROJECT NO: 943-2848 
LOCATION: BAJOOETON, MO 

K PE 

OESCRIPTION 

64 
59.6-80.B ft 
Fresh to mQQerruety weathered, 
thinly bedded, llghtoltve 
gray (SY 6/1), medium 
crystalllne, extmmety weak to 
medium strong, LIMESTONE, 
{ST. LOUIS FORMATION) 

66 64.o.65.4 ~ 
Collapse fraction infi!led 
wfth clay, l!mestone 
fragments., sand 

67.3-67.4 It 
Clay, sand and llntes1one 
fragment lnlilted fracture 

68 67.9-68.0 ~ 
Cfav and llmemone framgent 
lnfilled fracture 

70 70.1-70.5 ft 
Co!fapse inmrect Witti 
limestone fragment$. black 
~lay, pyrite orystaJs, sand 

71.3-71.7 ft. 
Breccia tmed zone, pyrite, 
limestone fragments, black 

72 
elay lnfllllng 
72.1-73.2ft. 
Collap&e zone 

74 

78 

7B 

so 

DEPTH SCALE: 1 :z 
OAIWNG CONTRACTOR; LAYNE-WESTERN 
OAU.LeR: 0. MAHURfN 

" 0 
~ 

0 
:f 
~ 

~ 
"' 

RECORD OF DRILLHOLE PZ·102·SS Sheet a o1 4 

COliA.FI ELEV: 462.1 
SORING METHOD: NX Core & wall;!r OATUM; MS!. 
DRILLING DATE: 2/14195 
DAILL FIIG: CME 75 

J.JO('<I 
F·FIUt -~ S•Elldl!ltlg 
F-Fobllon 

0 ELEV z 
OE1'!1< § 
"1) • 

Pl.·PIN!ar 
C.CUNtd 
lJ·Un<XJaihO 
ST.s1app.d 
1-lfflQUllt 

> ·~ • ~§ ROO ~. "w • fE If O ii~ri: N'ltOII"'--

LOGGED: J, Mll.t.EA 
CH!;CKEO; R. B(X)TH 
CATE: JI I 3195 

COOROINATES !i: t068087.7 
AZfMUTH; o 

e: s,eaa1.a 
JNCUNATION; -oo 

P·Pol#tltd Fe,FeOmM 

"' z K-- ct.<:t,y""' z ,: c 0 ··- C!!-CHoo!o ffi~ 
... 9 ~ --- H·H•lll9d " @ ! z 

VR.V, Rolq1 GRF-Grav.r Fihd "c w ... NOTES ~~ "' ;; z 1li WATER LEI/ELS OISCONTINU AT ... 
~ 0 if 3 m ;; 0 INSTFIUMENTATION 

:§! ~ " ... 1VP£ANIJ =o .. " 2Qg SURFACE ~g re U< < .m .. 
OliSCfUPTION § • l~i if!~!li "" ... 0 • ~2 ... " . • U< 

J,PL.R 

Numerous very $mall 
J,l,R-SM intact. clay and sand 

filled fractures 
65.S.68.6 ft. 
Not mapped 

J,l,R 

J,l,R 

J,~R-CL and 
"'"d filled • J,J,Fi-Intact 

J,l,R·CL 

J,l,R·ca.lcite 
filled 
J,PL.R 

J,l,R 

J,C,SM 

J,C,R 

J,l,R·Fe 

J.1,A 

Numerous small Intact 
J,l,R·CL (3) fractures not mapped 

73.2-74.9ft. 
J,l,R (2) lnfilled clay. sand, 

limestone fragments 

J,J,R 

J,l,Fkalclte 

• J,I.A-calclte 

J,f,A·cafoite 

Golder Associates 

J 
J 

' l 

1 
1 
l 

j 
i 

j 
j 
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PROJECT: LAIOLAW/Rl·FS 
PROJECT NO: 94:lw2848 
LOCATION; BAIOGETON, MO 

OESCAIPTION 

80 80.3-80.5 ft. 
Solutloned rocf(, infllled 
with limestone fragmenhs, 
olay 
80.8-62,3 It so.so 
Moderately weathered, 
lntsrbedded, llght gray (N7). 
weal< SILlY CtAYSTONE, 
(ST. LOUIS FORMATION) 

82 
Cherty 

39!0tBO 
82.3-64.0 fl 82.30 
Sllghlfy weathered, thinly 
bedded, light ollvEt gray 
(5Y 6/1}, finely cyrstalline, 
medium strong, At:IENACEOU$ 
LIMESTONE. (ST. LOUIS 
FORMATION) 

114 84.0-84.4 ft. 
SllghUy weathered, thinly 
bt!dded, veiy light gray 
(N8), ffne gralned, medium 
strong, SANDSTONE. 
ST. LOUIS FORMAT!O 

64.4·87.0ft. 
Slightly weathered, thinly 
bedded, dark!ra {N3) to 

•
e medium gray (N , weak. 

CtAYSTONE Sil lY 
CLAYSTONE, (ST. LOUIS 
FORMATION) 
Carbonaceous 

87.0-89.9 It. B'l,00 
Sfightly weathered to fresh, 
light brownish gray (SYR 6/1), 
microcrystalllne, medium 
strong, CRYSTAWNE LIME 

86 ·STONE, (Si. LOUIS 
FORMATION) 
Upper 1 It. and lower 
3 in. bioturbated, pyrite 
mineralfzation 

90 End of Flecord of Drillhole 
at89.9~ 

•• 

• 96 

OePTH SCAt.5: 1 ;2 

.. 
0 
~ 

~ 
~ .. 

ORILUNG CONTRACTOR: LAYNE·WESTERN 
ORILLER: o. MAHURIN 

RECORD OF DRJLLHOLE pz.102-ss Sheet 4 cl 4 

COLLAR El.EV: <¢82, 1 BOA!NG METHOD: NX Ca,e & wllfer 
OR!WNG DATE: .U14/95 
ORIU.. RIG: CME 7,li 

J.JDf'll PL,Pla-JN ~-,.. ... C.C,,,,od -"""'· ...... U,- Slr,l·Smc.ott 
8,Stm'lrlQ ST..st!lpptd ""°""' F·FOiltion ,....,,. VR.Y, Rougi 

> 

~~ 
DI 

0 
~ 

ElEV ~~ <w z ROD z o§ ~ffi ·~0 DEl'lH 
~ 68~ g 

!Fl} ~ 
c:,C>CO fE 4,. O .. 
mo>OW'N N.,..,...,.,. •• 

• 

1 "" 

• 

04.60 

DATUM: MSL 
COOROINATESN: IOSSOB7.7 
AZIMUTH: o 

E: 51ffl7.D 
INCLINATION: ~oo 

FW•~ 

" z CL-aay!n61 ~ :c 

~ 
0 

CH,,_ 
ffil;j I 

~ i= 
H-Heilltod ~ ! ~ ORF-Or.Mii Fhcr °'c !. NOTl;S 3;; !; cl ij! WATER LEVELS UJTYCATA 5 Cl 

~ "' !; 0 INSTAUMENTA110N 
TYPE ANO 

.,!igg! 
\;; 

SURFACf I!! 
D!;&Cff(PTION ..,_<'l<l!o-

N"'"""' ~ a:: 0:: a:: i:r: 0: 

J,l,A 

J,l,R 

J,l,R 
J,l,R 

J,l,R 

J,Pl.SM 

J,Pl.SM (2) 

J,Pl.SM 

J,l,R 

• J,PL,SM (a) 

• 

69.90 

"' " 

LOGGEO: J, MILLER 
CHECKED: R. BOOTH 
DATE: J/1319!1 

J,PLSM-CL. 

• J,PL,SM·CL 

.J,l,SM·CL 2114/95@ 14:25 
Compete drilling 

Golder Associates 



105 

120 

Well No. PZ-102-SS 

Boring No. X-Ref: PZ-102-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068088 ft. 

Easting: 51B888ft. 

Drilling Summary: 

Total Depth -----'-90c.c.4.;..c:.ft_. -------
Borehole Diameter ,o t/4 in. co.o"ar.o 11.) s 11a in. (37,o-oo.4 1q 

Casing Stickup Height 1.80 tt. 
Driller Layne-Western 

Rig 
Bil(s) 

St. Louis, MO 

CME 75, Schramm Portadrlll TSSOH 
6114 In. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing Sx8 In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing string(s): C = Casing S = Screen 

79.70 
89.50 
90.83 

Strin s) 
Cl 
$1 
C2 

Elevation 
48S.85 - 402.35 --- ---402,35 - 3S2.55 --- ---

C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rlngs 

C2 2 In. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

S1 2 in. dia. Schedule BO PVC, 0.010 In. 
machine cut slot, flush threaded with 
o-nngs 
16-35 mesh Silica Sand, 77.0-90.4 ft. 

Filter Pack: Less than 50 mesh Silica Sand. 

75.5-77.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-65.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 65.0-75.5 ft. 

Concrete: 0.0-3.0 ft. ~-~~~-~----~-~ 
Comments: 

Elevation Ground Level 
Top of PVC Casing 

482.1 tt. NGVD 
483.85 It. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Dale Time 

Geophys.Logging: 
Casing: 3!12J9s 13:40 3/121ss 13:so 

Filter Placement: 3112155 t3:&S 31t2J95 14:10 

Cementing: 
Development 
Bentonite Grout 3112/95 14:15 3112/95 J4;:l0 

Bentonite Seal 3112195 ~ ~ ~ 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

,oo 
00 

60 

! 
70 
60 

•• 
40 .. 
30 
20 
,o 

0 
0 20 60 so ,OQ 

TIME (Minutes) 

Not to Scale Supervised by a. Tilton Site LAIDLAW/OU2 RI-FSIMO 
Job Number ----=e43-="'2a"'•""a ____ _ Flle Name PZ102SS 





1/lfllllllfl 
LAIDLAW WASTE SYS-US IHC. 

SOIL BOREHOLE 
SIIE NM1E ANO 1.0CATION DRIU.t«. liElHOD: 

4.25 inch 1.0. Hcltow Stef'I A1.1ger 

--LArDLAWOUl! RI-FS/MO 
SPLIT SPOON• e.o Inch 0.D,/1.5 inch 1.0. <SP> 

\/EST LAKE LANDFILL SHELBY TUBE• J.O inch O.D./2 13/16 inch I.D. <SH> 
OPERABLE UNIT 2 

- LE.\'EL 
1l!E 

Dll1E 
NORTHING, l06813I.86 

CASIHC DEPTH ll/\llJM EASTING• 516858.81 EttVATION 484.5 

OOLI. RIG CME: 75 - TRUCK MOUNT StJRf'ACE CONDl1ION!i Fto.t, Qro.ss cover"ed a.rea. 

ANGLE -SNJP1.£ HAMMER 

k ~ I I I I 

' 
--Dl:SCRl'IICIII ~ IIA'IERW. i 1~ I 

L.. 5 1.s· 

IIW 
C0.0-6.0 f't.) FlrM, dork yeltow1sh brown -L. 5 aw ClOYR 4/2), CLAYE:Y SILT, tra.c;;e tirgo.nics -L.. -g- 3 7Sll:l (fine roots), NR. do.Mp, (CL-ML), <TOPSOIL) SP -= 1 5 

0 --L. .... -'- -i::- 2 - - -2 1.9' 

= I:: 4 z.ir 

IM -- 5 t<JOt) SP -- 3 5 
® --- = = c... -=- ,4 '-" cha.nges to nodero.te '--- -2 l.8' e 4.0 ft., c:olor -- 3 2.lr yellowish brown ClO'l"R 5/4) -- 4 (90%) 

IN SP = =-- 5 5 
@ -- -- -'- -... .... (4 78.5) 6.0 -

'--- 6 -

= 
2 l.5' Ct,.u-14,0 ft.) Loose, Mottled, nor;lel"nte -
2 E.0' yellowish br"'own CIOYR 5/4) to pc.le -

IIH -c.. 4 ~7!i:.!) yellowish br"Own (lOYR 6/2), SIL r. NR.. SP -
'::- 7 5 da.Mp, <ML>, CLOESS) 

0 --- -- ,_ 
...: I-

~ c:- 8 
,_ 

5 1.4' -'- 5 a]?' -'- -..... 5 t7Q?.) SP -
'::- 9 5 

@) --..... ,_ -
'- -
I- -
i::-10 ~ ~ -4 l.5' e 10.0 Ft .. Silt becoMes coMpo.ct -t:: 5 air --'- 6 75:1:l SP -
'::- 11 9 

® --.... -.... ... -.... -.._. ,2 ~ ~ -
t: 3 i.a· -

5 2.0· --
L. 8 ('!llr.0 SP -'::"" 13 !l 

0 ---- -.:::. .... -t:- 14 '- '-- -:. 6 '" (]4.0-17.9 ft.> Conpo.,:t, Ught olive Qr"Gy 
SP .... 6 w (5'1' 6/1), SILT, tl"'OCe 1rcn sto.;ning. NR, : .... 

~ 1001< ® .... do.np, CML), CLOESS> -

LOG 
llCIRINGNO. 

PZ-102R-SS 

Sff£El' 

l Of' 3 

OIUWNG 

START -1l!E TIME 

8130 10•45 

llA'lE Dll1E 

6/15/95 6/15195 

-
e: 
z 
8 
(!) 
z 
:3 
ii: 
c 

z 
0 .... 
d -,,; 

~ 
fa 
CJ) 
CJ) 

9 

a, 
~ 
a, 

"' ' M 
~ .. 
d z 
a, 
0 ...,, 

.... 
V, 

"' ~ 
j 

>-a, 

0 
Sc 
:,:: 
(.) 

"' .. 
' ~ 
::: 
" 

~ 
0 

"' "' '" N 
0 

;:; .. 
wJ 

i ,.._, 
..J 
c.: 



JIIIJIJIII SOIL BOREHOLE 
LAIOUW WASTE BY8TellS INC. 

SIIE IWIE Nill UlCAT10N ~M£1HOO: 
4.25 it!Ch 1.n. Hotlow SteM Auger 

--LA!DLAl.'/OU2 Rl-FS/MO 
SPLIT SPOON, 2.0 tnch CI.D./1.5 inch J.D. CSP) 

VEST LAKE LANDFILL SHELBY TUBCi 3.0 inch 0.0.12 J3/16 inch I.D. CSH) 
OPERABLE UNIT 2 WATER LfNEL 

1lME 

MlE 
NORTHING: 1069131.96 --DAlUM EASTING• 516858,81 EI.EVA'IION 484.5 

DAU RIG CM[ 75 - TRUCK MCIUNT SU!f"ACE CONOOlONS f"la. t. nro.ss covered a.reo. 
NiGI.£ -SAMPf.E HAMMER 

9 ~ I I I SMl'l£.INDIUIIIER ~ 

i ;t 1~ I D£So:RIPl1QIICF-

.... 

I~ 
C14,0-!7,B ft.l COMPO.Ct. light Olive groy SP -.... (SY 6/1), StL T, tro.ce Iron staining. NR, -.... ® -~ do.Mp, <ML), (LDESS) -t::- 16 ,__ -: 3 l.S' .... 4 aiF -... 5 (911.() SP -- -::-17 8 

© -froM 17.0-17.B ft~ Silt beCOMQS wet 

= 
-- {466,7) 17.8 - --18 ... :~ (17.8-1::!2.7 Ft,} CoMpo.c:t, pa.le yellowish '-- -~ 9 1,6' .... brown ClOYR 6/2), fine SAND, tro.c:t- Silt, -= 9 u .... 

tro.ce Iron oxide staining. NR, dry, CSPl, -.... 
SP = - 6 (8~)0 .... (ALLUVtUM> .... 

::-19 10 .... 
@ -.... -- .... -... - .- -- ... -

::-20 ·~ ~ -4 1.5' -.... .... 6 [W .... -- 7 7:S):) ... SP -- .... -'::- 21 9 .... 
® -.... 

= .... - ''-- ... -- .... -
::-22 

... :<- '-- -4 1.a· ... -- 4 IT- .... 
(461.8) 22.7 -- .... 

SP -'- 8 t'illZ) -= ::-23 6 II <Z2.i-24.0 ft.) CoMpnct, po.le yeltowlsh 
@ brown UOYR 6/2), fine SANDY SILT, NR, -c... dCJ.Mp, (Ml), CLOE.SS> -I-, -I-, '- -

:::-2,4 ... (24.0-28.0 f't.) CoMpo.ct, Mottled nodero.te '--- -5 L6' -.._ 
6 air yellowish brown (10YR 5/4) to light OllVe -~ 

6 [Biil{! gro.y C5Y 6/D, SILT, SOMe iron oxide SP -c... -t::- 25 6 sto.1n1ng. NR, de.Mp, (ML), CLOESS) 
@ --I-, -I-, ,_ -I-, -t::- 26 I- .__ -

5 1.a· E! 26.0 Ft .. color cho.nge-s to olive gray -1-, 3 2.0' (5Y 4/1) o.nd Silt b!i;'COME'S Moist -I- 5 C91!:t) SP -
t:_27 8 IH @ -= L.... -c... -L.. -L.. I- (456.S) 28.0 -= t::- 28 4 2.{I' <eB.0-30.8 FtJ Stiff, olive grQ.y -. 6 u <5Y 4/D CLAYEY SILT, NR, l"lO!St, <CL-ML), --. 

10 100:.! 

iN 
<LOE SS) SP -.=...2s 10 @) -~ -~ -L.... E! 29.6 f't .. th[n silty F;ne so.nd seo.ri, -'- de.rip «l in. thJck) -

LOG 
BORIIIINO. 
PZ-102R-SS 

SH£Ef 

2 Ill' 3 -S1lW -1lME TIME 
8:30 1Cl4'5 

MlE DA'JE 

6115195 6115195 

-
~ 
0 
(.) 

(!) 
z 
3 
iii: 
0 

" 0 
~ 
.J 
;: 

"' 

/;; 
c 
L,J 
t!) 
t!) 

g 

w 
v 
a, 

"' • M 
v 

" 

d z 
a:, 
~ 

~ 

"' "' w 
I 

j 

~ 

~ 
C.) 

"' "' ' v 

' ~ 

~ c 

"' "' .. 
N 
0 
;:; 
"' 
w 
~ ..... ...., 
c;:: 



IIIIJi/JIII 
LAIDLAW WASTE BVSTEMS JNC. 

SOIL BOREHOLE LOG 
SITE NM11i ANO UlCATlON DRIWNGY£1HCO: BORIIIGNO. 

425 inch J.D, Hctlow Sten Auger PZ-102R-SS 

SIEE1' -- 3 OF 3 

LA!DLA'w/DU2 RH.SIMO 
SPL!T SPOON• 2.0 Inch 0,ll./1.5 inC:h I.D. (SP) DRIUJNO 

\JEST LAl<E LANOrlLL SHELBY TUBE• 3.0 Inch 0.0./2 13/16 !n<::h 1.D, (SH) START fNSH 
OPERABLE UNIT 2 WATER I.E.\<laJ. 1IIE 11111! 

1IIE 8130 10:45 

0.0.'IE ll,\lE D,\1£ 
NORTH!NG1 1069131.86 

CASING DEPTH 6/15195 6/15/95 
0.0.lUM EASTING• 516858.81 El£VA110N 484.5 
llRll. RIG CME 75 - TRUCK MOUNT SURFACE <::ONlllllOHS F'l1;1 t,. oro.ss t:overed area. 

ANGI.E -
SAMl'I.E -

' i! I 
I i SN,lPl.£ llllll!ER I - I -i llOCRll'l'lQff CF IIJJ'ERW. 

'- 5 1•· 

~ 
CCS.0-30.8 Ft.) St1F'f', ollve gray : '- s rr- CSY 4/1) CLAYEY StL T, NR, Moist, CCL-HL.), '- -I- 9 ""' <LOESSl (453.7) 30.' SP -:::- 31 )4 C30.8-3i:!,O Ft.) Cor1pu.c:t, olive gro.y @ -
CSY 4/1), SILT, NR, MOiSt, CML>, CLDESS) : t: -

~ ·~ 
"' "' - - (452.5) 32:.0 -=-32 -47 1..2' it • C32.0-J:i.O F't.) Very dense, Light olive - I!! 32.0 ft., f'irst - 44 z.lr • • gro.y (SY 6/1), Fine GRAVEL o.nd SIL TY f'-c :: water encounter~d - 26 ((j0:0 ..... ~ SAND, trace pieces of' t;gn!te, NR. wet, overlying bedrock SP -

~-33 27 • CGP), (WEATHERED BEDROCK) 
@ -.. '- -- • -:: •• :: • 

=-34 • • - -: l& 0.4' . ~ - 50/2 T1F . . ~ SP -- • @ -- ua:o •• (449.5) 35.0 -::-35 End of Soil Borehole Log n t 35.0 tt. -: .... -

j 

~ 
z 

Q a 
~ ~ ..., 
;: ::,:: 

(.) 
,,; 

" - See PZ-lOCR-SS Recor"d of Drllthote tor -... -::;- 36 rock descr1pt1ons --t: --
" ' ~ 

~ 
,;: ,.. 

'- -
::;- 37 --'- -- -!- -::;- 38 -
!- : 

Q 
lJJ 
t!l tg t!l 

9 0 

'- -'- -
::;- 39 --... -.... -1-- -t::- 40 --t: --'- -
::;- 41 --... - a, .... - ... ,._ -t:;- 42 --,_ -t: --743 -:: 

a, 
"' <U "' ' "' ~ N ... 
~ a, 
N 
n. 

---[« -----
g LLl 

~ 
ID ::J 0 
~ c.:: 



PROJECT: LAIOLAWJRl·FS 
PFIOJECT NO: 943-2848 
LOCATION; BRIDGETON, MO 

DESCRIPTION 

32 0.0,35.0 It 
See Soll Boretiole Log 
PZ·102R·SS 

447.10 
35.0,37.0 ft. 35.00 
Hlghly wenlherod, thinly 
bedded. l!ght oltve gray 
(5V 13/1), fine grained, medium 
strong, LIMESTONE. 

36 (ST, LOUIS FORMATION) 
Stylolltic 

37.0-55.B ft 
rresh, lhinly bedded, light 
olive gray (5Y 6/1), micro
crystallino, medium sb'ong, 
LIMESTONE. (ST. LOUIS 

ae FORMATION} 

OEPTH SCALE: 1:.2 

§ 
~ 
~ 

11i 
0 

ORIUJNG CONTFIACTOR: LAYNE-WESTEAN 
DAIUER: 0.. MAHUA1N 

RECORD OF DRILLHOLE PZ-102R·SS 
60RJNG MET HOO; NX Core & wa~t 
DRILLING OAT£, 6/15195 • 6119/!i5 
ORIU. R.G: CME 75 

J.Ji;w,1 Pl.·P!Mllf ·-""" e.cuivad ·---~""'~ U·U~ ·-S·Bedi::tsg ST-Slopped -F·FoiUcn 1-lrrao:Jar \'R.V. Rouli,fl 

> m "' w~ 
0 • ~8 aev z ~~ 'Im z AOO u" OEP'1< , 8hl ~ffi ~ ~ .. 
" 

DATUM: MSL 
COOAO!NATES N: 1006087.87 
AZIMU'lri; o 

F,.FllOJ,;ido 
0 

Cl.-Clay Intl ~ i!: a 
C!i""""' ~~ cl 0 Ill H·HHJod a; ~ 

t.mlt-OQ\ltl Fhd c ~ ~. :;; :;; z 
UllYO TA ,- m ~ 

Q 
TYPE ANO fg a: §! - .. 5URFAC£ ~~" a; .,. ...... ---

~ 

!! 
~ 
;; 

Sheet 1 cf 4 

COLI.AA EU:V: 482., l 
E: S1&87.1)7 

JNCUNATION: ·00 

z 
0 

< 
NOTa, 

ff WATER tEVeL.S 
0 INSmUME .. lTATION 

.g [ii .. ~ ·-OESCRtPTION 0 •• ! M!~&!2 ll2 ... -~ iF1) a:; oooe, ••• • ~ "'"'"'"' "'""'°"' .. 

LCGG!:O: B. TILTON 
CHECKED: R. BOOTH 
DATE- 7/121'95 

" 

J,l,A (6) 

J,l,A (6) 

J,PL,SM 

J,l,A (3) 

• J,l,A (2) 

J,l,R.CL (2) 

B,l,A {2] 

J,l,A,CL (2) 

J,l,A (4) 

• J,l,R 
J,l,A,CL 

• J,l,A (4) 

J,l,A (3) 

J,l,A (5) 

O J,l,R.CL 

J,l,R (2) 

J,l,A,CL (3) 
J,PL,SM 

J,/,R(4) 

J,l,A,CL (4) 

J,l,A (2) 

J,l,R,CL (3) 

ue 

6/15/95@ 11:00 
8-mccring 
liignly broktln rock due 10 
weathering and drilling 

6/15/95@ 11:50 
End Run 2 

Golder Associates 



PfOJECT: L.AJOLAWIR!.FS 
PROJECT NO: Q43.2848 
LOCATION: BRIOGEiON, MO 

48 ar.o-ss.aa 

.. 

.. 

"' 

,0 

tl2 

.. 

Fresh, lhlnly bmfded, light 
ol=e ray (5Y 6/1}, miczo
c llne, modfum strong, 
Li ESTONE, (ST. LOUIS 
FORMATION) 

55J:H31.3 ft. 
Fresh, medium bedded, light 
alive gray (SY 6/1), medium 
c[l,'ltaJUne, '"°'ljl· U ESTONE, (S . LOUIS 
FORMATION) 
Stylolltic 
55.8-56.1 ft 
Chert layer 

57.S..58.0 ft. 
Hard, greenish gray (SG 6/1}, 
Siltstone layer 

61,3-70.4~ 
Fresh, thinly bedded, Jitt 
ofrv':a'fray {SY 8/1), fine 
crys line. medium stro~. 
FOSSILIFEROUS LIMES ONE. 
(ST, LOUIS FORMATION) 
StyloUtic 

OEPTH SCALE: 1 :2 

" 9 

i 
1! 
" 

OAIWNG CONTRACTOR: LAYNE-WESTERN 
ORILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·102R·SS 
DATUM; MSL BORING METHOO: NX Core&. water 

ORI LUNG OAiE: e/15/95 • 6/15/95 
OR!LL RIG: CME 75 

COCfIDIN/1.iES N: 10S8007,67 
AZIMUTH: a 

J.JOfll " ....... F·fd "'""""" ...... u.u-a.a,ddng ST·S'leppild 
F•FOGIXln l,~a, 

'""' g 
RQO 

0£Pfl-j • 0 
!Fl) ~ 

' "' " 

• "' " 

-K,sakllnlldl(I .. .....,.,h .. _ 
VR..V,~ 

jw~ 
il8~ • 
O a " . 

F .. FIIOxioo 
Cl.-C:l.iylrltil 

""""""' """'""' OAF·Gralr'Oi f'm:I 

NUITYDATA 

iY'PEAHD 
SURF AC I; 

DESCRIPTION' 

B,i,R,CL 

B,(SM,CL 

B,l,R (2) 

J,IJl-intact 
J,l,SM 
B,PL,SM 

J,l,R 12) 

• J,l,R 

B,i,R 

8,l,R 

• Jil,R 

J,l,R(2) 

• 8,1,R 

8,1,R 

• • 8,1,R (2) 
J,l,R-iotact 

J,l,R 

• J,iR·inta~ 

8,P~SM,CL (3) 

B,(R (3) 
J,PL,SM,Fe 

J,PL.SM (2) 

" .: ~ ffit:5 i:j z ;Ee w 
~ .li" 

IC 
~ 

~ "' y 

'8 ~~ 
0 

Sheet 2 ot 4 

COLI.AR Et.EV: 4'2..1 
E: 5168117.07 

INCUNAltO~ ·00 

NOTEs 
WATERlEVELS 

INSTRUMENTATION 

6/15/95@ 13,45 
End Run3 
Core loss possibly due to 
wash out of clay seams in 
Joints 

6/15/95 @ 15:00 
End RunJ 

6/15/95@ 16;15 
End Run 5 
Stop drilling for the day 
6/16/95@ 7:15 
Began Run 6 

LOGGED: B. TILTON 
CHECKED: R. BOOTH Golder Associates 
DATE: 7/12/95 



PROJECT: LAIOLAW/t11-FS 
PAO.Jeer NO: 943-2848 
l.OCAnDN: BR!OGE;TON, MO 

KTYPE 

OESCRIPTION 

64 61.3·70.4 ~ 

.. 

.. 

70 

72 

T4 

76 

"' 

BO 

Fresh, thinly bedded, light 
olive gray (SY 6/1), finely 
crvstaJQne, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic 

70A·75.2ft. 
Fresh, thinly bedded, light 
olive 91'.8Y (5Y 6/1), finely 
crystalline, medium strong. 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Stylolitic 

@74,21!. 
Stiff, dark ~reenlsh gray 
f5G 4/1), cay seam, 
-1/2 In. thick) 

75.2-76.0ft. 
Fresh, thinly bedded, medtum 
bluish Puray (58 5/1}, micro-
~stal tne, very strong, 
S cifie<! Limestone, 
(ST. LOUIS FORMATION) 

406, IO 
1s.0-nA 1t 76.00 
Fresh, medium bedded, brownish 
gray (5YR 4/1), microcrystal!ine, 
strong, DOLOMITE. 
(ST. LOUIS FORMATION) 
Moderately porous, {open 
vu s <1 mm. 
n.4-BB.6~ 77.40 

Fresh, very thin~ bedded, 
tight olive gray ( 6/1), 
veiy fine c~lioo, medium 
stron3, LIM STONE, 
(ST. OUIS FORMATION) 
Some very thinly laminated 
shafey p.utings 

DEPTH SCAI.E: 1-:2 
OAlLUNG CONTRACTOR; LAYNE-WESTERN 
ORILLEA; 0, MAHURIN 

8 
~ 

~ 
~ 

1f 
"' 

RECORD OF DRILLHOLE 
!30RING METHOD: NX Com & water 
DA!WNG DATE: 6/15195 ~ 6/1S/95 
CRILL RIG: CME 7$ 

""""' f'l·l'tW'IW' P•Pflhhtd 
F·FatJI c""""" ·~-~- IJ."""'- Shi·Smoolh .... _ 

ST·S~ """""' F4'obt!on l·llr~ Vf!.V.~ 

PZ-102R-SS 
OATUM: MSL 
COOROlNATES N: !068081.&r 
AZIMUTH: 0 

F .. F".oioci. 

"' """-""' z " ~ c""°"""' ffi1,1 ~ 9 H,Hatffd 1;j 
GAF-Oi"llVII rlhd /;c w Cl >-

"' ::l<i " ,; >-> DISCONTINUITY TA "' 0 • •g ~ d ~ 

'"" 
WW 

~o ir " ~> ~~ jwin 8§ ROD TYflf!:/tNO O<PTH 3 ~ ffi 58~ i ii ii o:g SURFACE ~g u. (F1} ~ • ~· n-n 

Shnot3o, 4 

COLLAR ELEV: 482. 1 
E: 518881.97 

INCLINATION; ·90 

z 
0 = ! i 1;j NOTiaS 

WATER LEVl;l,,S c re ;; 0 INSTRUMENTATICN 
0 In 

00 o• ·-OESCRJPT!ON 
Cl Bi~ ~ U2~ 

OCIOCI ............. $!: 0 0 !fl ¢;2 ! 111 ... ..- ... " • 

• .. ~ 

LOGGED: 8. TILTON 
CHECKEO: A. 80011-1 
DATE: 7/12195 

B,Pl.,SM 

B,Pl.,SM,CL 

J,PL,SM 

B,Pl.,SM (2) 

B,1,SM 

• 8,1,R 

B,1,$M 

J,Pl.,SM,CL 

B,PL.SM 

• JJ,A 

B,l,SM 

J,PL,SM 

• J,Pl.,SM 

J,l,A 

J,l,R 

Golder Associates 

6/16/95@ B,25 
End Runs 

6/16/95@9:15 
End Run 7 



Pfn.lECT: LAIOLAW/Al:·FS 
PROJECT NO: 943-2S48 
LOCATION; BRIDGETON, MO 

DESCRIPTION 

~ .. 
n.4-tl8.6~ 

E 

Fresh, very thinly bedded, 
light olive gray ~ 6/1). 
very fine cm lno, medfum 
strong, UM SiONE. 
(ST. LOUIS FORMATION) 
Some very thinly laminated 
shaley partings 

...... 

..... 

L. •• 

L. .. 

:J93.5rl 

88,6·90.0~ 66,SO 

Fresh, m~ium bedded, medium 
da,~ay ~N4), very weak. 
CLA TO E, (ST. LOUIS 
FORMATION) 

L. "' 
""'-10 

End of Record of Ornlhole 90.00 
at 90.0 ft 

'- 92 

.. 
DEPTH SCALE: 1 :2 

§ 
u 
i: 
ffi 

~~ 
~~ 
E~ 

i 
i 
cg 
~~ 

IC 

E-:: 
~~ 

~ 
E= 

i 
~· 

! 
~ 
E 

ORfUJNG CONTRACTOR: LAYNE-WESTERN 
OAff.LER: 0. MAf-JUAlN 

RECORD OF DRILLHOLE PZ·102R·SS 
OATUM: MSL 

Sheet 4 or 4 

cot.I.AR El.EV: 482.1 aof!ING ME'THOO: NX Com & watct 
ORIWNG OATE; 6115195•6/19/95 
ORlLL FlfG: CME 75 

COOROINATSS N: 106a00'.7.G7 E: fl1&m'.97 
INCLINATION: ·00 

"'""' l'L·-
F,FaJt <><>nod ....,,r U·-
S·Secldf'lg ST·-
F.flabl\Qn ,.,.,._ 

.. 
!~ a: 

ELEV 0 ~~ z ROD 
~ ~ 8hl ~ffi a: 

"" Ir ,:u:>aa .~. 
... "''"'"' "'..,. .. .,_ 

' ..... 

Ai!MIJTH: ti ·- F•FtCh:lc» • ·-- CL-Olylt!l'i z /:: ··- "".,,._ ffix "' ~ ~- H·HNiod ~~ ffi Vff-V, Awgi OflF-Oravtl FilHI 
~i! a: ;:; 

otsco NUl'TYOATA I-

~ " u 
i~w T'ff'EAHO j§fE Ci~ b~B~ g SURFACE !; 

DESCf!IPTICN !~I •• 12 il Ii!&'! •• 

B.Pl.SM 

' J,l,R 
' B,l,R 

• J,l,R 

~ ~ 
~ ! 
I-

ill " Ir c 
;,; 

o~:Sg; ..,_.,<;>_ 
;!2¢~&! 

"' 0 

~ ~ 
z 
w 
5: 
0 

ffi 
i-

NOTISS 
WATER LEVELS 

INSTAUMENTATION 

6/18/95 @ 12:00 

j 
i 

-I 
j 

. 

End Auna ~ 
388.10 
... oo 

' 

392.10 
90.00 

"' ... 

LOGGED: ll TILTON 
CHECKED: Ft SOOlH 
OATE: 7/!Z/95 

• J,1,SM 

• B,i,SM 

I J,l,R 

• J,l,R (2) 

6/16195 @ 15:00 
Completed drilling 

Golder Associates 

. 

. 

. 
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15 

30 

• ' ' 

45 

105 

120 

Well No. PZ-102R-SS 

Boring No. X-Ref: PZ-102R-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068132 It. 

Easting: 5168$9 tt. 

Drilling Summary. 

Total Depth 90.3 ft. 
Borehole Diameter 10 1/4" (O.D-35.0') 5 7/8" (35.0-90.31 

Casing Stickup Height 1.12ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Blt(S) 6 114" JD Hollow Stem Auger Bit, 

NX Core, 5 718" Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing Bx8" ~uare Steel, by 5' long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing strlng(sJ: C = Casing S = Screen 

Depth 
+ 1.12 
79.83 -

79.83 
89.63 

89.63 - 89.96 

String(s) Elevation 
C1 485.62 - 404.67 --- ---81 404.67 - 394.87 --- ---C2 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 In. dla. threaded PVC end cap 
(4 In. long or 0.33 ft.) 

Screen: 81 2 in. dla. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 77.0-90.3 It. 

Filter Pack: Less than 50 mesh Silica Sand, 

75.0-77.0 It. 

Grout Seal: Wyo-Ban Grout Well Bentonite Slurry, 

3.0-63.0 ft. 

Bentonlte Seal: Extra high yield Wyo-Ben (1 OOOh) 

Slurry, 63.0-75.0 ft. 

Concrete: 0.0-3.0 ft. -'---'-------------
Comments: 

Elevation Ground Level 484.5 It. NGVD 
Top of PVC Casing 485.62 It. NGVD 

Construction nme log: 
Start 

Task Date Time 
Drilling 
CME75 e/1S/SS '"" Schramm Rotary 6/18/95 13:0Q 

Geophys.Loggtng: 
Casing; 

Filter Placement; 8116/95 13::45 

Cementing: 
Development 
Bentonlte Grout IJ/18/55 U:50 
Bentonlte Seal sITTnis 1-1;35 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

,oo 
go 

so 
70 

I :~ 
- 40 .. ,o 

20 
10 

0 
0 

' I 
I 

20 so 

TIME (Minutes) 

Finish 
Date Time 

N16f9S 13;00 

$.118/95 f3:45 

6/111195 14::JO 

Blle/95 IS:15 

6/1S/9S 14:55 

Temp ('C) 

' ' 

so 100 

Not to Scale Supervi,ed by ---~B~. 11,..,1.,,,,0,,,noc------
Job Number 943-2848 

Site LA!OLAW/OU2 RI-FS/MO 
File Name PZ102ASS 





Ill/Ill.If 
LAIDLAW WASTE 8Y8TEM8 !NC, 

SOIL BOREHOLE 
sm;; l'WIE >.ND l.llCA110N DRII.IJNC MlllllOD: 

6.25 in(:h I,D, Hollow Sten Auger 

--LAIDLA\J/OUi? RI-FS/MO 
SPLIT SPOON1 2,0 inch 0.D./1.5 1ni::h l.D. <SP) 

WEST LAKE LANDFILL SHELBY TUBE, 3.0 inch 0.0./~ 13/16 rnch to. CSH) 
DPE:RABLE UNIT 2 WATER I.Ml. 

TIME 
E».'IE 

NORTHING1 1067660.40 
CASING DEPlH DATUM E:ASTINCi: 516723,54 El.£.VATION 477.8 

DRIU. RIG CME 75 - TRUCK MOUNT SURFACE CONOll10NS 
Nl(lL£ -SAMP!.E HAMMER 

-i! I I i SAIIPl£NUIIEIEII ~ - I ~ 0£5Cfil'IIONOFIIIJEIIIAI. 

I 
'-- (0.0-2.0 ft.} No SO.l'lples colle.>cted due to -I... gravel plnced tor teMporo.ry roa.d -'- coo.rse -L- -'-- 1 -.... -t: :. 
I... (475.8) 2.0 -'-- 2 -I... I l-6' ca.0-16.0 f't.) F'1rri, dusky yellowish :. - 2 u brown (lOYR 2/2), CLAYEY SrL T, trGce fine - 3 tBDXl So.nd, NR, do.Mp, CCL -ML). CLO(SS) SP -= =:- 3 4 

® -- -- - --
-= =-- 4 -· @ 4.0 f't., color cho.nges to pa.le -2 !.:l' - 4 2F' yellowish br-own ClOYR 612) with Modero. te -- M -- 4 6'5';:l o.nount oF' il"'On O)(idi:;t sto.in;ng SP -- 5 4 

G) -= -- -'- -'- -..... 6 - ~ -- I Ll" -:... 2 & = = 2 le&~;!) ~ SP 

-= t::" 7 4 

© '-- '- -- -- -- 8 '- '--- -- I i.a· -- 2 air --E.. 3 C'lttt) SP -
9 4 

® -'- -I... -'- -:... .... -t=- 10 I- ,__ -
" 2.0' e 10.0 ft., mterMittent no1st zones : :... 3 2.0' C(2 1nches thick) 

I:: 5 '""' SP -
:::-- 11 6 

® --'- -'- -'- -t=- 12 I-. Below 12,0 ft., ;ncreo.:se 
,___ -I !,7' in tron oxide -'- 2 alf staining C.-50%> -.... 2 B5Y.: -I- IIN SP -1-- 13 3 

0 --I- -- -I- -§-14 I-
,___ -[.9' SH -IT- I\ ® --t90Zl -

LOG 
BCl!INGNO. 

PZ-103-SS 

SHEEr 
I OF 4 

DfllUJNG 

S\'Nlr FINlSH 
1lllE TIME 
07t30 IC100 

OA'IE C,.'IE 

2121/95 2/23195 

-
e: z 
0 
C,) 

(!) 
z 
3 
iE 
0 

z 
" -= 
ci 

~ 
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<.:> g 
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~ 

"' 
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Cl 
0 .... 

-" "' "' 
j 

>-a:, 

Q 

Sc: 
:t: 
u 

IJ":_1 

"'' " &:; 
' n. 

I 
I 
I 

w 
!;;;;; 
Q 

~I ~. 
;? I 
:;:I 
~ 

~ ...., 
-' r;:: 



JIIJTJIIIJlf 
LAIDLAW WASTE SYSTEMS INC, 

SOIL 
SITE tW.1E NKJ LOCATION ON..U«IYE!llllO: 

6.25 rnch 
····. 

- IIElllOll: 
LAIDLA\J/OU2 RI-FS/M[] 

SPLIT SPOON1 2.0 

\./EST LAKE LANDFILL SHELBY TUBE, 3.0 
OPERABLE UNIT 2 WATEI! l.£VEI. 

1lME 
IIIJ£ 

NORTHtNG, 1067660.40 
CISINC DEl'IH OAlUM EAST ING, 516 723.54 fl£VA'!10N 4 77.8 

llRIIJ. RIC CME 75 - TRUCK MOUNT SURFM:E CONlllTIOIIS 
AACI.E -SI.MP!£ HAMMER 

~- ~ I I I "! SAMl'I.E NUIIIIER 

I 
Niil 

;! I! D£SCl<ll'1lON OF IIMEllW. 

I:: (2.0-16,0 t t.> Firn, dusky yellowish 
\ brown OOYR 2/2), CLAYEY SILT. tro.ce f'me 

I- So.nd, NR, daMp, CCL-ML), <LOESS> I- -;::-- 1 S (l6.o-20.o Pt.) LOOS!;' to COf'lpc.ct 7 LJ' .... - ti z.cF 
.... 

yii'Llow,sh orange CtOYR 6/6), SIL rv rtnE" .... - IO 6:iltl .... SAND, NR, do.Mp, (SM), (ALLUVIAL) I- .... 
;::-- 17 11 .... .... 
I-

... :-.... . ... 
71s 

.... ... :-
I LI' .... e 18.0 ft,, sit ty so.ncl bec::oMes Moist 

' 2":0' : ~ 3 !;5:(l 
... 

::..19 8 .... ... :--.... . ... .... .... . ... 
I- .... 
-20 c20.o-2i:::.O f't,) St;fr to very S'tiff, pate .... 2 .2.0' - 6 ~ yellowish brown CIOYR 6/2) to Moderate 
':: 10 lllO:( yellowish brown ClOYR 5/4) CLAYEY SILT 

::- 21 10 with s1tty f'<ne so.nd lo.yel"s <<2 inches), 
IJR. MOiSt, (CL-Ml}, (ALLUVIUM) --

t--22 - (22,0-28.0 Ft.) Stif'f', Med!UM do.rk gl"o.y - I \.1' - 3 u ~ (N4), CLAYEY SILT, sone thin srlty Fine - 6 SS~l so.nd zones (<l ;nch), SR, dctt'lp to MOfst, .... -2:s 7 <Cl-ML), <ALLUVIUM) 
I- -.... --;::-- 24 ~ 0.4· .... z.'iF 
I- (20Zl --25 
I----'::- 26 IS 0.9· - e 26.0-27.5 Ft.. liMestone boulder or - 47 aw ~ loyer enc:ountered, first water identified - 5015 ~'!Ii, ln borl:'hole -;::- 27 -
--
,::._ 28 

2 - <28.0-32.0 ftJ StoFF, greenish gro.y .... !.4' - 6 ;r.w CSG 6/t) CLAYEY SILT, tro.ce to tittle 
7 t70'S:) f;ne Sand, NR, do.Mp. CCL-ML), (ALLUVIUM) 

c 29 IO 

§ -

BOREHOLE 

I.D. Hollow SteM AugEi'I" 

inch O.D./t.5 inch (.D. (SP> 

inch 0.0./2 13/16 inch f.D. (SH) 

~ 

I 
SH --
® -(461.8) 16,0 ----
SP --
® ------ ---
SP --
@) ----(457.8) 20.0 ----
SP :. 
@ ------ ---
S? --
@ ------ ---
SH --
@) -----
~ ---

SP --
@ -----e-- ---
SP --
@ -----

LOG 
8ClftlHGNO. 

PZ-103-SS 
SI-IEEr 

2 OF 4 

lllllUJNG 

STARI' -TIIE TIME 

07130 12:00 

IIIJ£ ll"lE 

2/21/95 2/23195 

REMARKS 

\Jet zone 
appears to 
be isolated 

~ 
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1111111 
LAIDLAW WASTE SYSTEMS INC 

SOIL BOREHOLE 

6.25 inch J ,D, Hott ow St el"l Auger 

LAIDLA\J/OU2 R!-FS/MI) 
\JtST LAKE LANDFILL 

OPERABLE UNIT 2 

SPLIT SPOIJN1 2.0 inch IJ.D./1.'5 inch !.D, CSP) 

SHELBY TUBE'., 3.0 Inch CLD./2 13/16 inch I.D. <SH) 

NORTHING: 1067660.40 
Ol\1\JII EASTING• 516723.54 ElliYAllOH 417.8 

DRIU.RIG CME 75 - TRUCK MOUNT 

<.28.0-32.0 Ft.) StlFF, greenish gro.y 
C5G 6/1) CLAYEY SILT, trttce to little 
Fine So.nd, NR, do.Mp, CCL-ML), <ALLUVIUM) 

@ 31.6 ft., MOdera. te rll:'dd1sh brown 
(IOR 4/6) CLAYEY Medlun SAND la.yer c ... 112 
;nch) 

(32.0-47.S f't.) Stiff" to vel"'y st1F'f', pa.le 
yetlowrsh green ClOG 712) SIL TY CLAY. 
tro.ce to little Medi\.tM So.nd, NR, do.Mp, 
(CL) 

'2 33,4-:33.8 ft .. cla.ye1'Y MedluM gro.:ned 
sand layer, do.Mp, CSCl 

@ 36.0 Ft., color" vo.r1es Frol"I v(!ry pO.lf? 
oro.nge (lOR 8/2) to r,odero.te y~Uowlsh 
brown (lOR 5/ 4) to po.te green C'5G 712), 
tr'o.ce f'lne gravel 

@ 43,0 Ft,, extrer1ely weo.thf;:'red lir1estone 
boulder or to.yer enco1,1ntert;1d 

(445,8) 32.0 

SP 

@ 

SP 

@ 

SP 

@) 

SP 

@ 

SP 

@ 

SP 

@ 

SP 

@ 

SP 

@ 

LOG 
BCl<INllNO, 

PZ-103-SS 

SHEET 

3 OF 4 

-07:30 

1111£ 
]2:00 

OlllE OIITE 

2/21/95 2/23/95 

§ 
= 
= 

>-a:, 

~ 
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(!) 
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d z 
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0 .... 
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/1/IIJIIJJfJlf 
LAIDLAW WASTE l:ilY8TEM8 INC, 

SOIL BOREHOLE LOG 
SITE NAME NfO UlCATION -- IIORINGNO, 

G.25 inch J.D, Hollow Ste-I'! Auger PZ-103-SS 

Sli£ET 

SWPI.JNC l.tfJHOO: 4 OF 4 

LAIDLA'w'/OU2 Ri-FS/MO 
SPLH SPOON• 2.0 inch 0.D.11.5 Inch I.D. CSP> OAIWNG 

VEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 tnch 1.D. (SH) SWll' FINISH 
OPERABLE UNIT 2 Wiila! I.E.\'EI. 'tlll£ nME 

11ME 07:30 12,00 

DAlE DAlE DAlE 
NDRTHINGi !067660.40 

CASING DEFlH 2/21/95 2/23/95 
DAlUY EASTING1 516723.54 E!Ji.VATION 4 77.8 

llR!IJ. RIG CME 75 - TRUCK MOUNT StJRl'ACECClfflll11QljS 

ANGI.£ ---
~ i! I i i l 

ii SAIIPI.E NIJMllER 
NfO i -I oo;cRIPIION OF W.'IERW. 

~ (32.0-47.S ft.) Stiff to very stiff'. pale SP -
'- yellowish gr'"een <IOG 7 /2) SIL TY CLAY, : '- @ '- tro.ce to little ME!dluM So.nd, NR, c!anp, -:::- 46 '-~ CCLl ._e,_ -4 .... -~ 6 ••• @ 4~.5 ft,, wea.thered l!Mestone boulder : '- Poo:c or lo.yer encountered '- 8 SP -';:- 47 S0/3 @ 47.l Ft~ thin silty flnt;> so.nd layer @ --- ( ... 1 inch), MOlSt (430.:3) 47.S -

~ 

"' "' w 
I 

:; 

= (4 7,5-48.0 ft.) Ho.l""d, do.rk yellowish -
-48 orange ClOR 6/6), wee. thered SIL TY 

•e.of 
~ -= 23 1.B' 

I 
\ CLA YSTONE, NR, do.np, (CH) (429.8) -s ao' -- ~ 48.0 f't., weathered t1Mestone boulder -- 2 C'JQJ:l encountered SP -=-49 48 C48,0-S0.0 f't., Ho.rd, Moderate yeUowlSh @ --- brown CIOYR 5/4) SIL TY CLAY, SOMe -- weothE"red t1nestone pie.>Ces ((I inch}, -- l,,,IR-SR, MOiSt, <CL) (427.8) so.a -::-SO -
End of" Soil Borehole Log o.t 50.0 f't. -- -c.. -'- See PZ-103-SS Record o F Drtllhol E' f' or -

~ 
z 

Q D 
~ ;;.,: 
~ :c 

u 

'" 

" "' ' =-51 rock deSCl"'lpticns --... -::: --
'" >- ' "' '"' 

=-52 -:: - -- -... -;:-53 --

f;:l 
<!> 

~ <!> 
g "' 

= --c.. -= t:::- 54 -c.. -... -... -
:::- 55 --t:: -
'- : 
t:::- 56 --c.. - a, 
'- - .,. 
'- -,::;:- 57 --..... -..... -I- -!:::- 58 -: 

--._'-59 --- -c --

"' "' ' "' "' "' ... 0 

"' ;:; .. 
d ,.;j 
~ z ~ 

co '::! 
~ c;: 



PROJECT: LAIClAWJRI..FS 
PROJECT NO: 943-2B48 
LOCATiON.: BAIDGE:;TON, MO 

ROCK E 

DeSCRIPTION 

48 0.0-50.0 fl 

50 

See Soil Borehole Log 
PZ-103-SS 
50.0-51.5 ft. 
No samples collected 

426.30 
51.5-62.7 ft, 51.50 
Moderately weathered. medium 

52 bedded, yeflowish gray 
(5Y 8/1), medium ciy$talfine, 
weak to medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

54 

,. 

58 

60 

stykllites with iron oxide 
staining 
53.4·53.9 ft. 
Pinkish gray (5YR 8/i), 
siltstone layer 

54.7ft. 
Olcfdized pyrite nodules 
(<3mm.} 

56.4 ft. 
Vertical ca!eite filled vein 
{4 ln.) 
57.0~ 
Cafctte filled vein at 
90 degrees (1 in. thfck} 

62.7-62.9 ft. 
Edtemely weak, greenish gtay 
(5GY 6/1), glaueonlte clay 
la r 414.90 
62.9-71,0 fl aa.so 
Highly weathered, medium 
bedded, moderate yellowfsh 
brown (10YR 5/4), flne 
grained, weak, ARGILLACEOUS 

64 SANDSTONE, (ST. LOUIS 
FORMATION) 

CEPTHSCALE: 1:2 
CAflUNG CONTRACTOR~ LAYNE·WESTERN 
ORILI..EA: 0. MAHURIN 

"' 9 
~ 
~ 
< 
~ 

"' 

RECORD OF DRILLHOLE PZ-103-SS 
SOFll:NG METHOC: NX Core & wator 
ORIWNG CATE: 2/2USS..21221U5 
DR!f.J. RIG; CME 75 

J.J'Clrn "·"""" P·Pohhod 
F•FZIUI C·Cuvod -....... "·"""- SM.smoolh 
S.Stddrig: ST·S1-ed """""' F,Fc&IWOn l·ltr~ VR.Y.Rougl 

DATl.lM'. MSt. 
COOl=.CINATES N: 1067660.4 
AZIMUTh: o 

F•~Olcide 
CL.a,ylnftl 
""..,...,,, ........ 
GAF-Gravel F•ed 

> • DISCO UITYOA A we 
wffi El.EV g 28 "~ i 121 w z RCO u• TYPE ANO 

OEPrn ~ 8~ ~Iii Ei8~ 2 S~ACE 
(Fl} " " OESCRIFTION :l)lg~~ .~. g g "'"'"°"' .. 

Core Loss 

1 84% 

59.00 

J,l,R(2) 

2 !19% • J,P~R 

Core Loss 

Sheet 1 at 7 

COUA.FtEtEV: 477.a 
E: 51672:t.5 

INCLINATION: ·90 

NOTES 
WATER 1.EVELS 

INSTRUMENTATION 

Core toss possibly from 
51.S..52.7 It. in hfghly 
fraetured rock and clay 
zones on lop of bedrock 

59.0-60.0ft. 
Ave bream! that had been 
spun 

Core loss In .soft 
formation or possible 
open void 

LOGGED: B. TILTON 
CHECKl:O: W, Hl:RST 
DATE: 3113/95 

, ~ Golder Associates 

. 
] 

j 

~ 



PROJECT: LAIOlAW/Al·~S 
PROJECT NO: 943-2848 
LOCA110N: BRIDGETON, MO 

rn>E 

OescAIFTION 

64 62.S..71.0 tL 
Highly weathered, medium 
bedded, moderate yellowish 
brown (10YR 5/4}, fine 
grained, weak, ARGILLACEOUS 
SANDSTONE. (ST. LOUIS 
FORMATION) 

411.80 
BG 66.0-86.5 ~ Gli.00 

.. 

Highly weathered, dark 1 :la 
yellowish orange (10YA 6/6)~~ 50 
extremely weak. Sil TSTONE ' 
layer 

69.6 ft 
Very !Iott, dark yellowish 

70 orange (10YR 6/6), cfay layer 
(2 In. thick) 

71.0-71.7 ft.. 71.00 
Slightly weathered, medium 
bedded, dntl( greenish gray 400 10 
{5GY 4/1), very fine 71 · 

72 
crystalline, medium strong, · 
OOLOMITJC LIMESTONE, 
moderafe porosity, {ST. LOUIS 
FOAMAT!O 
71.7-78.7 ~ 
Highly weathered, thinly 
bedded, medium dark gray {N4) 
to grayl:lh black {Na), very 
weak, CLAYEY SILTSTONE, 
(ST. LOUIS FORMATION) 

74 
Some disseminated pyrite, some 
thin layem of clayslone 
(<3 In.} 

75,6·76.J ft. 
Brownish gray (5YR 4/1}. 76 argillaceous LIMESTONE 
layer 

OEPTH SCALE: 1 :2 

402.20 
75,SO 

401-50 
76.30 

" 9 
~ 
~ 

"' a: 
"' 

DAIWNG CONTRACTOR: LA't'NE·WESTEAN 
CAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·103-SS 
DATUM; M:SL BORING MErnOD; NX Coro & wate,t 

OAftUNG DATE: 2.12;/95-W.WSS 
CRILL RIG: CME 7$ 

COORDINATES N: 1007BB0.4 
AZIMUTH· o 

J.Jo:rn PL,~ 
F•Fau'I C·"""" H•• u.u...._ 
B-!mldng ST-F·F~an ,.,,, ...... 

> w• 
0 " §8 ELEV ww z c> RQO o~ z 8§ OEPTH , ~ffi 

1'1) " " ~•o 
N.-oo•a.-

7200 

, .......... Fe-F&Oirkle ,.- CL•Qaylnfil ·- """""""" A•Aoug\ H-H•l!Nd 
Vfl•V. Aw.,, GRF..GrJIVfll Filtd 

D1Sc UITYOATA 

!~!!! lj 
TYPE ANO 

cu~ SlJRFACE 
0 0 

" • 
QEsCRIPTION 

Core loss 

Core l.o$s 

J,PL.SM 
J,ST,SM 
J.PL.SM 

B,l,A 

• B,l,A 

• J,l,A 
J,PL.SM,CL 

• J.PL.SM 

J,PL.SM 

J,PL.SM-lma.ct 

• J,l,A (2) 

B.I.A 

8,1,A 

" z 

"' ffi~ " ti z 
2:§E w 0 

i- i!c ;; 

" 

c 
cl ~ l1. ~ 
~ 

~ ~ 
~ ;; 

Shoat 2 of 7 

COLI.AR ELEV: 411.e 
E: 516123.5 

!NCUNATION: -GO 

z 

~ ; 
0 

m 

NOtel 
WATER LEVELS 

INSTRUMENTATION 

Core loss In soft 
fonnetion or possible 
open void 

Aun 3 stoRped short, bit 
plugged off In clay-stones 

2/21/95 @ 16:00 
Stt;ipped drilling in 
Auna 
:?122/95 @7:30 
Began Run 4 

LOGGED: St TILTON 
CHECKED: W. HERST 
DATE: 3/t 3195 

Golder Associates 
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PROJECT; LAIDLAW/FIS-FS 
PROJECT NO! 943-2848 
LOCATION: BRIDGETON. Mo 

Kn'P 

DESCRIPTION 

397.BCI 00 eo.0-s1.2 ~ eo.oo 
Thinly laminated, oftve gray 
(SY 4/1), CLAYEY SILTSTONE 
layer 

78.1~87.5 fl B1.20 
Fresh, thlckfy bedd&d, light 
olive gray {fS'( 611), mlcro~ 

82 cJYstalllne, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic 

.. 
67.:J..B1.5 fl 
Soft, graenish gray 
(5GY 6/1), glaucon!te Clay 

•• ll'r.sc 103.8 ft. 
Fresh, trnnly bedded, IIght 
olive ~n (SY 6/1) to ofive 
gray (5Y 4/1). very fine 
grained, medium strohg, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 
!race disseminated pyrite 
69.0--91.5 ft 
Moderate porosity, open vugs 90 (<3 mm,), glauconite in some 
wgs(<1%) 

92 

94 

.. 

90.4~ 
Thin 1511icified zone 
(-1/21n.) 

DEPTH SCALE: 1 :2 

g 
~ 
~ 
~ 

OAIWNG CONTRACTOR! LAYNE·WESTERN 
DRILLER: O. MAHURIN 

RECORD OF ORILLHOLE PZ·103-SS 
DATUM: MSL BORING MltrHOO: NX Cot1t A lftl:er 

OAIWNG CATE; 2/2'1/ef>.2122/95 
ORlLL AIG: CME 75 

COOROJNATES N: 1067560.4 
A21MUTH: o 

J.Jont ............ 
HaJt c=-..,..r u.u-... _ 

ST,SllltlPftf 
F·Fob11cn l.Jsff\jl,Ut 

g El.EV 

• AQD 
DEPTH ~ 

IF11 ~ 

Ii 118% 

,a:,.30 
94.,0 

1 "~ 

... ,,..... F .. F•Olodlt - CL-Clllylnfil ..,...,,,.., CH~• .. _ ........ 
VRN,Rolqi GRF,GtlMI! Rl<id 

ON11NU DATA 

TYPE AND 
SIJA.f'ACE 

DESCRIPTION 

• J,P~SM,CL (2) 

B,P~SM 

J,l,A,CL 

J,l,A (2) 

J,Pl.,SM 

• J,PLSM 

• J,Pl.,SM,CL 

J,l,SM(2) 

~ 
~ ,: 

ffi1.1 :;; 
1i1 z 

?.:~ Ii! Q 

.li- ~ ~ 

"' ~ 

~ 
g ! ., 

1,l 
il c 

~ 

Shl!Hlt3of1 

COUAR El.EV: 417,8 
e s1e123.s 

INCLINATION: ·90 

z a 
~ 

~ 
i5 
0 

j 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

9:45 
Stopped Run 5 short.. blt 
plugged off 

l.OGGED: B. TILTON 
CHECKED: W. HERST 
DATE: J/13195 

Golder Associates 

1 



PROJECT: lAJOlAW/FII-FS 
PfCJECT NO: 1343·284S 
LOCATION: SRIOGETON, MO 

TY 

DESCRIPTION 

98 87.5-103.8 ft. 

,. 

100 

104 

108 

109 

rresh, thinly bedded, light 
orrve green (SY 8/1) to ofivo 
gray (SY 411), very ffne 
graJned, medium strong, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 
Trace disseminated pyrite 

101.3-103.6 ft 
Moderate porosity, open vugs 
{<2 mm.) 

374.00 
103.8-105.6 fL 10:,..80 

Freshly medium OOQtled. pale 
fielfowish brown {10YR 6/2) to 
ght brownish ffray (SYR 6/1), 

medium cr;stal !ne, medium 
strong, DOLOMITIC LIMESTONE, 
(ST. LOUIS FORMATION) 

105.6~ 
Brownish ~ray (SYR 4/1), 
Claystcne ayer, (-1 In. 
thick) 
105.7-107.2 ft. 
Fresh, lhic~ bedded, olive 
gray (5Y 4/i , fineJ grained, 
strong, ARE c US 370.60 
DOLOMITE, (ST. LOUIS 107.20 
FORMATION) 
107 ~·109.6 ft. 
Fresh, medium bedded. pale 
hellowish brown (10YA 6/2), 
nely crstalline, mecfrum 

s!!ong, DOLOMmC LIMESTONE, 
(ST. LOUIS FORMATION) 
Trace dT!!ieminated pyrite 

109.fi..128.4 ft. 

110 Fresh, medium bedded, olive 
gray {5Y 4/1), micro
cryatalflne, medium strong to 
:itrong, UMESTONI;. 
(ST. LOUIS FORMATION) 
Stylot!tes common, some 
glauconite stringers 

112 

OEPTl1 SCALE: 1 :2 

~ 
~ .. 
~ 

ORIWNG CONTAAcTOR: L.\YNE·WESTERN 
ORIU£R: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-103-SS 
BOAINO M!::THOD: NX Core & wator 
ORlU.ING DATE: 2/2'1JQ5.2m/95 
CAlU. R!G: CME 75 

DATUM: MSl. 

Sheet 4 of 7 

COLLAA EUV: 4n.s 

J.J ... PL-"""' 
F·Fa1t c""""" ........ U·U~ .. ._ .,...._ ~·- HntlOl,W 

> 
< :; 0 < 

ELEV w• z 15§ ~2 z l1QO 
DEPTH 

" u. ~ffi 
IF1l • • lll2*~ ~·. r,;,..-,..,_ 

~- ff-F•~ ·--- CL.Qi:y Intl 
3M•smooti °""""""' "'""""' H·-

COOROINATt!S N: 1067860.4 
AZIMUTH: o 

i'i 
C> ~ z 

~ ~ 
9 .. 

E: 516723.5 
!NCUNATJON: ·SO 

z g 
VA-V. Aou!:i1 GRF·Gr.iv.r Fitd \, w 0 ~ 

~ 
NOTES 

"' ~ z 
ISCONTJ ITYOATA 

<w ··~ TVPEA~D 
•O a SURFACE au "' DESCRIPTION 
~ I! 

• J,l,R 

J,l,SM 
J,l.R 

• J,l,A 

• J,P,SM 

J,P,SM 

J,P,SM 

B,l,SM,CL 

WATER LEVELS ~ 5 " " ts .. ~ INSTRLIMENTATION 
~ 

Qggg§ ffl 
~ 

!2iEi;.;!'a 

7 98'!(, 

373.30 
f04.50 

' "" ' 

LOGGED: B. TILTON 
CHECKED: W,HERST 
DATE: 3/13/95 

• J,U,SM 

J.P~A 

J,PL.SM·heafed 
with calcite 

• J,U,SM 

•. J,l,SM,Cl 

Golder Associates 



PROJECT: LAIOI.AWIRI-FS 
PAOJECT NO: 942848 
LOCATION: aFUCGETON, MO 

112 

114 

"" 

118 

K E 

DESc:AIFTION 

112.0-113.5~ 
Becomes arglllaceous 
109.6-128.4 ft 
Frfflih, medium bedded, olive 
qray {fiY 4/1), micro-
crystalllne, medium strong to 
"10og, LIMESTONE. 
(ST. LOUIS FORMATION) 
Styfo!ltes eommon, some 
glauoonita stringers 

119.2--124,0ft 
Thin chert zo110 generalfy less 
than 2 In. thick 

120 120.0-120.s ~ 
Moderate siliceous 

122 

,., 

Two sty!olltes 

12B 

12B 

DEPTH SCALE: 1:2 

§ 
u 
l: 
~ 

"' a: 
"' 

OAIWN~ CONTRACTOR: LAYN&WE;STERN 
ORILLeR: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-103-SS 
SORING METlfOO: NX Ct;),o & wa«tr 
ORIUJNG OATE: 2/21/Q5-2fZ2/95 
OFl!LL FOG: CME 75 

.,.,_ PL,P'l«w P·Poktwd ~, ... """""" K·Slklmlded ....,.. U·- ··-.. ._ ST- ··-
t=.F• O:rld9 
CL-lrnl 
CH""'--

DA.TUM: MSL 
COOROINATeS N: 1007600.4 
A2JMUTH: 0 

F-FQiJ!ion - VA·V.Rough ---> w~ 
~ 

a: 
~8 '"" g§ ROO ~~ 

""'"' • ~ ffi a "· (Fl) a: • N ... B:'CI~~ QQOO ..,.., ... "! 

e 1t° 

9 1~ 

DISCONTINUITY DATA 

i~~ lYPEAND 

58~ 2 SURFACE 
O!SCR!PTION g g 

J,t,A,CL 

J,l,SM 

J,Pl,SM 

• J,1.VR 
J,Pl,SM,CL 

• J.PL,VR 

• J,!,R,CL 

J,l,R,CL 

• J,l,SM,CL 

J,Pl,SM 12) 

• J,P.SM 

Sheet 5 of 7 

COUAR ELEV: 477.a 
E: ~18723,5 

INCLINATION: ·SO 

NOTES 
WATER LEVEtS 

INSTRUMENTATION 

LOGGED: B. TILTON 
CHECKEO: W, HERST 
DATE: 3113195 

Golder Associates 



RECORD OF DRILLHOLE PZ·103-SS Sheet • .. 7 
BORING METhOO: NX Core & Water OATlJM: MSL COLLAR ELEV: 477,8 PAQJECT: LAIOLAWIRI-FS 

PROJECT NO: 943-2848 
LOCATION: SAIOOETON, MO 

OA!WNGOATI::: 2121/95,.2/22195 COOAOINATEs N: lOl37660.4 E: 51672:J.:5 

128 

130 

'"' 

E 

DESCRIPTION 

349.40 
12B.4-133.9ft. 128.40 
Slightly weathared, thickly 
bedded, light olive gray 
{SY 6/1), fine grained, medium 
strong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 
FORMATION) 

' ·"' 134 133.9-136.5 It. 133,90 

" g 
~ 
~ 

~ 
" 

OA!LL RIG: CME7S 

J- Plo ....... 
F·F*'I .,,,.,,,... -· u-u-... _... sr-F,F~ ··-> /fl,-. 

" "8 ELEV ww 
i58 RQO "~ OEPTll Ow ~~-(Fl) " QQC,.0 

cu:tvN ..,.,.,.-

10 1: 

AZlMUTHi 

p.Pohhikf F.,F40xidl ·-- t:;:L-Qayinfl 
SM·Smooh CH,,_ - H-H•2'ctd 
VR.V. Flcugi 

... __ 
UJTYOATA 

jw• TYPEANP 
5~~ g 5UAFACe 

tlESCRfPTION • • " . 

• J,PLSM,CL 
Fresh, medium bedded, light hCl-\!""'~·'°!!-1--1--lU.-.-l-l.PI 
olive gray (SY 5/2), micro- 134.30 

,,. 

crystalline to nne 
Ct'jslallfne, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Trace d!sseminated pyrite, 
some thin veins of calcite 
(<1/4 in.) 

341.30 
136.5-139.7 ft. 136.50 
Slightly weathered, !hickty 
bedded, light olive gray (SY 6/1), 
very fine grained, 
medium strong, ARENACEOUS 
DOLOMITE. ( < 1 in,), 
(ST. LOUIS FORMATION) 

138 Thin Limestone layers 

338.10 
139.7-142.3 ft !39.70 

140 Slightly weathered, medium 
bedded, light olive gray {5Y 5/2), 
fine crystalline, medium 
strong, OOLOMfTJC l.lMESTONE, 
(ST. LOUIS FORMATION) 

142.3-144.3 It. 1Aa.3CI 
Fresh, thicktv bedded, light 
olive gray (SY 6/1). micro,, 
crystalline, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION, 
144.0-144.2 ft 
Soft, grayish green {SG 5/2), 

144 glauconitic cfay layer 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE·WESTERN 
OR!LLEA: D. MAHURIN 

11 
1
~ 

LOGGED: B, TILTON 
CHECKED; W, HEAST 
DATE: J/13195 

• 

• J,U,SM 

B.Pl.SM 

J,C,SM 

J,Pl.SM 

J,l,R 

J,1,11,CL 

0 

" z i: 
ffi~ " l,j z Xo w 0 ... z <C ;; ~- :;; 

~ 

INCLINATION: .,o 

0 
< 

I 0 
~ .... 

l,j 
~ 0 

;; 

CIO<:lg a .. c:,.,,.,. .., .. .., ..... 
~£~~ ... 

z 
0 

~ 
w 
~ 
0 .... 
~ 

NOlES 
WATERI.MLS 

INSTAUMf:NTATIOJ,.1 

2122195 16:45 
Stopped drillrng on 
Run 10 
2/23/95 7:40 
Resumed drilling 
Measured water level at 
52.15 ft below ground 
,udaee 

Highly broken rock. 

Golder Associates 



PROJECT: t.NOLAW/Al·FS 
PROJECT NO: 943-2645 
l.CCAilON: BROGETOl'f, MO 

K 

DESCRIPTION 

• 144 

g 
~ 
~ 
c, 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core l watm 
DRILLING OATE: 2/21/$5-2l22/95 
DAII.L A!G: CME 75 

,.., ... PL·P'lanar 
F·Ftut =-
...... # .............. .. ._,. .. _ 
F·Fobllan , .......... 

~ -ti-
ii! 

~ ~a El.EV ~~ -- R<:10 il ~ 
OEPDI % 8~ " ;;! ffi 

IF1l = q;; 000::,D- N::a';:? IDID"l"N 

333.:m ~ anso 1 t 1P.O 

PZ·103·SS 
DATUM; MSL 
CCO'AD!NATES N: 1067660.4 
AZIMVTH: 0 

TYPE ANO 
SURFACE 

DESCRIPTION 

Shoot 1 of 7 

C0UAR ELEV: 4n.e 
e: s1B121s 

INCLINATION: .eo 

NOTeS 
WATER U:VELS 

INSTRUMENTA.'l10N 

End of Record (Jf Orillhole 
at 144.3 It 

144.30 144.30 
.f.+I-Jl!LJ..!-J-+-!-j.....l-1~J~,(S~M:!:(2);!...._~f---l+(.J..Jil++++++++-Hf,.,..~~~-~-~· 

2/23/95 @ 9:00 

'-148 

,. 150 

,. 15'! 

-154 

~ 15'! 

180 

DEPTH SCALE: 1:2 
ORlWNG CONTP.ACTOR: LAYNE·WESlEAN 
CAILLER: 0, MAHUFl!N 

LOGGED: 9. TILTON 
CHECKED: W, HE'RST 
OATE: 3/13195 

Finish driUing oorehole . 

. 

. 

. 

. 

. 

. 

. 

. 

Golder Associates 
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20 

40 
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110 
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I 
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l 
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rl4 
I L· =_J 

~160 

Survey Coords: 

Drilling Summary: 

Well No. Pz-103-ss 

Boring No. X-Ref: Pz-103-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1087660 ft, Elevation Ground Level 477.8 ft. NGVD 
Easting: 516724 ft. Top of PVC Casing 480.17 ft. NGVD 

Construction Time Jog: 
Start Flnish 

Total Depth _____ 14_5_.S_ft. ______ _ 

Borehole Diameter 10 1/4 Jn. (0.0-&1.o tq s 11a in. (G1.o-MG.s 11.J 

Casing Stickup Height 2.39 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig 
Blt(s) 

CME 75, Schramm Portadrlll T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 In. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing Bx8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing strlng(s): O = Casing S = Screen 

Depth 
+ 2.39 - 134.70 
134.70 - 144.50 
144.50 - 144.83 

String(s) 
01 
$1 
02 

Elevation 
480. 17 - 343.0B 

343.0B - 333,28 

333.28 - 332.95 

Casing: 01 2 In. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

02 2 In. dla. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rlngs 

Sand Pack: 16-35 mesh Silica Sand, 132.5-145.5 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

131.1-132.5 fl. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-35.0 ft. and 60.0-110.0 ft. 
Bentonlte Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 110,0-131.1 ft. 

Concrete: 0.0-3.0 ft. ,.;c.;.;;,.,.:;'-'-'"------------

Task Date Time 
Drilling 
CME75 21211ns 7:3') 

Schramm Rotary 2/26{95 9:30 

Geophys.Logglng: 
Casing: 2/26/95 11!20 

Filter Placement: 2/2B195 11:45 

Cementing: 
Development 
Bentonlte Grout mstns 13:31] 
Bentonlte Seal 2/2fl/9S 12:30 

Well Development 

Stabilization Test Data: 

Time pH Spec. Oond. 

Recovery Data: 

,oo 
00 

eo 
70 

a ;~ 
.. ,o 

20 
,o 

0 

I 

0 20 40 00 

TIME (Minutes) 

Date Time 

21Zl/9S 0:45 

OJ2<!195 11:20 

2128/ilS 11-:40 

2/26195 ,~oo 

OJ2<!/95 14:30 

OJ2<!195 1~00 

Temp (0 0) 

: 

eo ,oo 

Comments: Due to grout slurry lose above 60.0 It., bentonite chips were placed from 35.0-60.0 It. 

to seal borehole. The chips were hydrated at 1 It. Intervals during placement and were monitored with a 

weighted tape measure. 

Not to Scale Supervisedby ___ .::s.,..T,cil.,.to,;.n_,_ ____ _ 
Job Number 943-2848 

Site LAIDLAW/OU2 Al-FS/MO 
File Name PZ103$S 





PAOJECT: LAIOL.AW/Rl·FS 
PAoJECT NO: EM3-2848 
LOCATION: BRIDGETON, MO 

K E 

OESCA1P110N 

128 
0.0-135,0 ft. 

130 

'"' 

"" 

'"' 

'"' 

'"' 

'"" 

144 

No sampling c:onducled 
See Record of Drilthole for 
PZ·104-KS 

135,0..138,1 ft. 
60 

135.00 
Fr8$h, medium bedded, pale 
yellowish brown (10YA 6/2), 
very fine gr.Mned, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 

·'° 138, 1·138.7 ft 1ae.to 
S"ghlly w-ered, finely 
bedded, dark greenish 342..90 g;:f, (SGY 411), very fine 138.7 
g ned, vei Weak. CLAYSTONE 
ST. LOUIS ORMATIO 

1~.7~145.0 ft 
Fresh, medfum bedded, pa.le 
yellowish brown {10YR 612), 
very fine grained, medfum 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

DEPTH SCALE: 1 :2 

"' 0 • 
~ 
~ 

~ 
"' 

OR!WNG CONTFIACTOA: LAYNE-WESTERN 
DRILl..eA: M. VOGT 

RECORD OF DRILLHOLE PZ·104·SS 
BORING METHOD: NX Co«, & water OATUM: MSL 

Sheet 1 cf 2 

COUAR ELEV: 481.6 
OR!WNG. DATE: 8/4195 
DAILi. AJG; SCHRAMM 

COOROINA1ES N; 1081028.01 
A2JMUTH: o 

E: 1518847.19 
INCLINATION: -00 

...... 
F·F*-'t ...._ 
S.B~'*"o 
F·Fllb!km 

El..."I g 
""'"' 

z a 
1'11 • 

,..._., 
135.-00 

PL·Plwi# P·Pohhtd Fo-hO»do 
c"""°" ............ "'--""' U-UMciUthg SM-Smocrh CH.,_ 
ST-stepped """""' H·H•lrtd 
f·lrreguat" lffi.Y.~ GRF-Gi'avti Fifed 

~ ~ OISCONTINU DATA 
<0 

11 ~~ fwo ROD TYPE AND offi 138ij ~ SURFA<:0 i 4, Q OESCfltPllON g:i~ N""'°'°-
. . ". 

J,PL,R 

J.l,R 

• J,P,R 

J,l,R,CL 
• J,\A,CL 

• J,PL,SM,CL 
J,l,VR.catcite 

"'" 
J,C,R 

' 

J,PL,SM (2) 

• J,l,SM 

LOGGED: E. SWANSON 
CHE'Cl(EO; 9. ilt.TON 
OA1E: 1314195 

Q 

"8 £• 
0 

"' ;; ~ 
0 

~ 9 e 
z ~ 8 
"' '" ~ 

~,, 
"' ;; 

~ 1!- ~ 

3' " ;, 

~ a: Q~gg~ 

!~! 
.., ...... ,0 ... 

~~lttl (',! ............. a: Ir a; a; a: 

" 0 ,: 

i 
~ 
'" 
'" 

NOTES 
WATER l.EVELS 

INSTFIUMEWATION 

0.().38.0 fl 
Drilling conducted wrth 
6 1/4 !n. ID hollow stem 
auget'$, then borehole 
advanc<d to 135.0 fl 
with 5 7/8 In. air rotary 
bit 

6/4/95@ 9:30 
Begin Run 1 

Golder Associates 



PROJECT: lAIOLAW/Rf.FS 
PAOJECT NO: 943<2848 
LOCATION: BROGETON, MO 

DESCRIPTION 

9 
Q 

" ~ 
~ 

" 

RECORD OF DRJLLHOLE PZ-104-SS 
BORING METHOO: Nx. Cote II,; watr,r 
DfllUJNG CATE: 8/4/S$ 
OFHU. FIIG: SCHRAMM 

"'"" .......... ,.-..., 
F·F-.lt c"""" ............ ..... ~ "'""""""' SM..stnoolh 
&.Soddtng sr.sa~ 

.. _ 
f·FCU!ion 1-irrtQLW VR·V,Aougi 

> w~ I 
g w~ 2~ ECf\/ 

li"' -- ~8 ROD 
DEM'H • ~ffi -~il! g , "w 

IF1) • • t;>QQQ ~·. 0 0 ... ..,. ... "' N<r<U,O ... • • 

OAnJM; MSL 
COOROINATES N: 1067028-.01 
AZIMUTH: o 

'"""""" " CL-Cl#jlrlfA z " .....,.._ 
iii~ 

~ 

H-Heaftd l;i! ~ QAF-Gnr.ot! Flttt i~ w 
I!: ~ 

NTINUITY DATA .. 
0 

TYPE AND !§ l!: B! SURFACE ii 
DaSCRIPTION • ~n X!i!2~ 

Sbfft 2 cf 2 

COUAR EUN: 481.8 
e su1841. ,e 

INCUNATION: ·90 

NOTES 
WATER l.EVELS 

INSTAUMENTA 'nON 

-t
44 

138.7-145.0ft b;:· I -i 

----~ J yellowish brown (10YR 6/2), .... ,s.. 1 1: 
very flne grained, medtum ....... 

60 
~ ~ 

~-"""1;r"Jg~,~Li;'MuE~ST~O~N~E~,g·!jl..··~~~~~r331i~'·"ll-J-"--,t--ftttJ-MH-liii-t-t-t------t-ittr 1-1-1-l-J...l..,1..1.~>----------l lt'ST. LOUIS FORMATION• !4!!. 145.00 
~d of Record of OrU!hole 
at 145.0 ft. 

- 1411 

~ ,so 

~ 154 

;....1513 

~, .. 

OEPTI-1 SCALE: I :2 
ORIWNG CONTPAC'TOR: LAYNE•WESTERN 
OAl!.l.ER: M, VOGT 

LOGGED: E. SWANSON 
CHECKED: 9. ill.TON 
OA TI;; 6/4195 

Golder Associates 
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14. 

160 

0 
w 
f
u 
w 
_J 
_J 

0 
(.) 

Survey Coords: 

Drilling Summary: 

Well No. PZ-104-SS 

Boring No. X-Ref: PZ-104-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1067028 tt. Elevation Ground Level 481.6ft. NGVD 
Easting: 516847 ft. Top of PVC Casing 483.63 ft. NGVD 

Construction Time log: 

Start Finish 
Total Depth _____ 1_4.:.5...c.O_f'-t. ______ _ 
Borehole Diameter 10 1w (O.o-s1.0·1 s 11a· (37.0-145.0"J 

Casing Stickup Height 2.07 ft. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4" ID Hollow Stem Auger Bit, 
NX Core, 5 7/8" Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing axe• Square Steel, bys· long 

Well Design & Specifications 

Task 
Drilling 
CME75 
Schramm Rotary 

Geophys.Logging: 
Casing: 

Filter Placement: 
Cementing: 
Development 
Bentonite Grout 
Bentonite Seal 

Date Time Date Time 

613/95 12:30 S/4/95 11:45 

6/4/95 !1:45 614/95 12:00 

1514./SS 1200 .,,,.. 12:45 

f!,/.t/95 13:05 8/4/95 13:25 
~ ~ ~ l3:o5 

Well Development 

Basis: Geologic Log ~ Geophysical Log ___ ;--,-------------------
Casing string(s): C = Casing S = Screen 

Depth 
+ 2.07 
134.50 -
144.30 -

134.50 
144.30 
144.63 

String(s) 
C1 
S1 
C2 

Elevation 
483.63 - 347.06 

347.06 - 337.26 

337.26 - 338.93 

Casing: C1 2 in. dia. Schedule 80 PVC, 
nush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-rings 
Sand Pack: 16-35 mesh Silica Sand, 132.5-145.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

130.5-132.5 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-120.0 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 120.0-130.5 It. 

Concrete: 0.0-3.0 tt. 
..:.:..:'--=':::...;..;c'--------~ 

Comments: 

Stabilization Test Data: 

Time pH · 

Recovery Data: 

,oo 
•o 
80 

70 

I =~ 
- 40 
~ ,o 

20 
,o 

0 

I 

0 20 

Spec. Cond. 

60 

TIME (Minutes) 

Temp ('C) 

I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 

80 ,oo 

Not to Seo le Supervised by B. Tilton Site LA!DLAW/OU2 RJ-FS/MO 
Job Number ----9~4~3~-2~8~48~----- File Name PZ104SS 





PAOJEcr: LNDlAWJFU..FS 
PFlOJECT NO: s.G2S4S 
LOCATION; BRIDGETON, MO 

... , .. 

....... 

L. "° 

I- 2!92 

..... 

/zsa 

K E 

0.0.245.3fl 
No sampling conducted 
See Soil Borehoole Log and 
Record of Drillhole klr 
PZ·f04-KS 

238.BO 
245.3-252.6 ~ 24S.JO 
Fresh, thlc~ bedded, medium 
derk gray ( 4 (i' coarse 
grained, med um stro~, 
FOSSILIFEROUS UM STONE, 
(SALEM FORMATION) 
Coarse grained caJelte 
crystals common 

247.4-250.1 ft 
Umestone is moderate 
yellowish brown (10VR 5/4) due 
to Iron oXide 

229.,0 
252,8·255.0 fl ""·'° $tightly weathered, thinly 
bedded, moderate yellowish 
brow::,imvR 5/4), ve~ nne 
~n , weak. StLTS ONE, 

ARSAW FORMATION) 

254.4-255,0 ft. 
Slrtstone becomes highly 
weathered 227.10 
End of Record of Orlllho!e 255.00 
at255.0 ll 

DEPTH SCALE: 1 :2 

8 
~ 

Q 

' ~ 
1! 
" 

~ 
:E 

g§ 
J 
E 
==',: 
!::;,:: 

I 
~ :,:: 
± 
2:: g 
E 

I 
', 

OAIWNG CONTAACIDR; LAVNE·WesTEflN 
ORfu.ER: M. VOGT 

RECORD OF ORILLHOLE PZ-104-SD Sheet 1 cf 1 

COLLAR El.EV: '482.1 SORING Ml;!HOO: NX CQ:rv & WIIUlt 
OAIWNG OAlE: W519!5 
ORH.l RIG: SCHRAMM 

J.Jent ............. ......... ~, .... CCUV>d ·-...... U,UntUali,g SM-Smooh ... _,, .,....,,,,... 
""'""' F•FDlllkin "'"""' VR.V. Rou{i1 

> 0 01 • :t 8 ELEV gt~ •w -- ROD il ~ :~e o OEPTH 8g ~ffi au~ 11 
(FT) • N.:-CI~~ gg~g g ~ 

""'·'° ,!4S.30 

I ..... 

1 -1.10 
254AO 

LOGGED: a TILTON 
CHECKEO; Fl SOOTH 
CATE; 7/12/95 

. .. _ 
CL-Qaylnt'il 
~ 
H·H•alld 

OAllJM: MSL 
COORDINATES N: 106701326 
AZIMUTH: o 

QAF.Qrlrnl Fed 

NTINU AT• 

TYPE AND 
SURFACE 

D£SCRIPTJON 

I 

I 
' 
I 

I 
I 
I 
' I 

Core Loss 

E! Ci16834.43 
INCUNAilON: -9o 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

0.0-<18.0 fl 
Olill!ng conducted wiU1 
6 1/4 ln. 10 hollow stem 
augen;, then borehole 
advanced to 245.3 fl 
with S 7/B tn. air rotary 
bit 

6/6/95@ 6:30 
Began coring 

Core Loss due to high~ 
we.:ithered SILTSTON 
6/8/95@ff:SO 
Coring completed 

Golder Associates 
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Survey Coords: 

Drilling Summary: 

Well No. PZ-104-SD 

Boring No. X-Ref: PZ-104-SD 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1067013 ft. 

Easting: 516834 ft. 

Elevation Ground Level 
Top al PVC Casing 

Construction Time log: 

482.1 ft. NGVD 
483.69 It. NGVD 

Start Finish 
Total Depth 252.5 It. 
Borehole Diameter 10 1/4 in. (O.o-38.o 11.) s 11a in. (38.o-2s2.s 11.) 

Casing Stickup Height 1.59 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig 
Bit(s) 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log I_ Geophysical Log _x __ 

Casing string(s): C = Casing S = Screen 

Depth 
+ 1.59 
235.20 

- 235.20 
- 245.00 

245.00 - 245.33 

String(s) 
C1 
S1 
C2 

Elevation 
483.69 - 246.90 

246.90 - 237. 10 

237.10 - 23a.n 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-rings 
Sand Pack: 16-35 mesh Silica Sand, 231.8-247.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

230.5-231.8 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-220.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry. 220.0-230.5 ft. 

Concrete: 0.0-3.0 It. ---'-------------

Task Date Time 
Drilling 
CME75 
Schramm Rotary 515195 15:00 

Geophys.Logging: """ 12:30 

Casing: e11119s 12:10 

Filter Placement: tl/17/QS 12:30 

Cementing: 
Development 
Bentonite Grout e/17195 13;20 

Bentonite Seal ~ 13:00 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

I 
H 

100 

90 

80 
70 
80 
~o 
40 
30 
20 
,o 

0 
0 20 60 

TIME (Minutes) 

Date Time 

5/6/95 1<t:OO 

6/8195 

6117195 

6/17195 

6/17/95 
~ 

15:00 

12::lO 

13:00 

15:00 

13:20 

Temp ('C) 

I 

I 

80 ,oo 

Comments: When PVC casing was installed, it was observed that there was about 5.0 It. of slufl 

in borehole from 247.5-252.5 It. It did not appear that the slulf could be removed from the borehole 

since the borehole had remained open to allow for geophysical logging and packer testing and slaking 

al shale units and argillaceous limestones in the borehole. Two feet of sand pack was used to 

seperate !he boll om al !he piezomeler from !he slulf al the botlom of the borehole. 

'Jot to Scale Supervised by 8. Tilton Site LAIDLAW/OU2 RJ-FS/MO 
Job Number ----9-4-3--2-8-48 ____ _ File Name PZ104SO 





11111/III 
LAIDLAW WAIT! BV8~8 lNC. 

SOIL BOREHOLE 
425 inch I.D. Hollow Sten Auger 

LAIDLAl.'/DUi'l R!-FS/MO 
\IE:ST LAKE LANOFILL 

OPERABLE UNIT 2 

SPLIT SPOON: 2,0 Inch O.D./L5 inch I.D. CSP> 

NORTHJNGt 1066993.15 
D.\lW EASTING, 516820.50 EWIATION 482.3 

SHELBY TUBE• 3.Q ;nc;h O.D,/2 13/16 Inch I.D. CSH) 

DRU. RIG CM.E 75 - TRUCK MOUNT 

S#IAl'I.£ Hl,IIIIER 

p i! 
4 
5 
4 

1 4 

2 2 
2 

: 3 
2 
2 

4 2 
2 
3 

5 3 

6 

7 

8 
3 
4 
5 

9 8 

10 3 
4 
5 

11 7 

12 4 
4 
6 

13 7 

14 3 
5 
8 
s 

I i I I 
(0.0-2..4 f't,) Stif'f', da.rk yellowish br"own 
OOYR 4/2), hol'logenous, CLAYEY SILT, 
roo1:tets, NR, MOIS1:, (ML-CL>. (LOE:SS> 

C2.4-7.0 Ft.) SoFt ta fir"' dusky yellowish 
brown ClOYR f?/2), hoMOQE!'nous, CLAYEY S[L T, 
NR, MOiSt, (ML-CL), CLOEss, 

(7.D-15,4 Ft.} St;f'F', light olive gro.y 
C5Y 6/1) to ligl'lt bl"Own (:;i'fR 5/6J, 
hOMogenous, Mottled CLAYE:Y SIL r. NR, 
do.Mp, (ML-CL.), CLO(SS> 

, 

SP 

(i) 

SP 

® 

SP 

0 

SH 

G) 

SP 

® 

SP 

© 

SP 

0 

SP 

® 

LOG 
80filNGNO. 
PZ-104-KS 

OF 3 

11111£ OAlE 
2/12/95 2/12/95 

2/12/95 - I5i40 
Bego.n drilling 
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d :z: 
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j 

~ 
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Jllf/11111 
LAIDLAW WASTE sva-149 Ille, 

LAIDLA\,//[lU2 Rl-FS/MD 
VEST LAKE LANDrlLL 

OPERABLE UNIT 2 

NORTHING, !066993.15 

SOIL BOREHOLE 

4.25 Inch I.D, Hollow Stel'I Auger 

SPLIT SPOONr 2.0 inch Cl.D./1.5 inch I,D, CSP) 

SHELBY TUBE• 3,D inch 0.0.12 13tl6 l'lch J,D, (SH> 

DATE 

DATUM EASTING, 5!6820.50 El.El'AlKIII 482.3 
- DEP1H 

ORIU. RIG CHE 75 - TRUCI< MOUNT 

'---
'---
'---
'--
'--16 
t: 
'--
'---
:::--11 
t: 
::-18 

..... 
~ 

t::- 19 
'
'
'-
1::-20 
'--
'--
'-
:::- 21 
t: 
'--
:::-22 
'---1::-23 
'
'
'-
t::-24 
'-
I-
'
'--25 
t: 
'-
'--
t::- 26 
',._ 
'--
:::--21 
..... ... 
~ 

!:::-- 28 

6 
s 
6 
8 

4 

' G 
a 

G 
6 
7 
8 

6 
5 
7 
9 

2 
5 
5 
6 

4 
4 
5 
4 

1.7' 
[O' 
es.:, 

I.I' 
aw 
551:) 

1.2· 
~ 

C6Q~) 

~~ <7.0-1'5.4 Ft.) Stiff, light olive gro.y 
CSY 6/1) to tight brown CSYR 5/6), 
horicge,nous, r1ottte,d CLAYEY StLT, NR, 

... ... 

L- chlMP, CML-CL>. CLOESS) 

\ 
'-

-

-

(15.4-20.8 ft.) CoMpo.c1:, Ught gra.y CN7), 
hol"logencn.zs. SILT, NR, dry, <HL), CLOE'.SS) 

<20,8-22.4 f't.) Stif'f, light Olive gro.y 
(5Y 6/1), hcMogenous. CLAYEY SILT. SR, 
dry, <CL-HL), (LD(SS) 

(22.4 .. 23.31 f't,) COt'lpa.c:t, po.le yellowish 
brown ([O'fl< G/2), hoMogenous, SIL TY 
coarse SAND, NR, dry. <SM), (ALLUVIUM) 

<23,31-24,B ft.> CoMpa.c:t, light olive: 
gl""a.y <SY 611', hor1ogenous, SILT. NR, d,..y, 
(ML), (ALLUVIUM) 

(24,8-31.0 ft.) CcMpact to Stiff, Mfl'diUM 
gray (NS~. stro:tlf'ted very f'me SAND o.nd 
CLAYCY SILT, NR, dry, CSCl, <ALLUVlUM) 

@ 28.0 ft., 5-6 inch clayey silt lo.yers, 
<o.s-a.o inch f';ne SAND loyer"s 

(466.9) 

(:461.5) 

(459.9) 

(459.0) 

(4~7.5) 

SH 

® 

SP 

® 

20.8 SP 

@ 

22.4 

SP 

23.3@ 

24.B SP 

@ 

SP 

@ 

SP 

@ 

: -----------..::. ----------------------------
...::: --------
..::: ----------: -------

LOG 
IICl!INGHO. 
PZ-104-KS 

SffEE1' 

2 OF 3 

15140 

TIM!: 

17r58 

llAlE DATE 

2/12/95 2/12/95 

~ 

"' "' w 
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j 

i'ii 
"' Cl w 
.J :;., .J 
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llll/11111 
LAIDLAW w.&are 8YBTE118 INC. 

SOIL BOREHOLE 
SITE tW.IE NCI LOCATION llRIUIIII MEl!IOD, 

4.25 lflC::h I.D. Hotten Ste!'\ ALlger 
.. --LA!DLAIJ/OU2 RI•FS/MO 

SPLIT SPOON< 2.0 inch 0.D./1.5 inch [.D. (SP) 

VEST LAKE LANDFILL SHELBY TUBE• 3.D Inch O.D./E 13116 inch I.D. CSH) 
OPERABLE UNIT 2 WA1ER L£.V£I. 

llllE 

DME 
NORTHING, 1066993.15 

CASINGDEPIH O,l.'IUl,f EASTING• 516820,50 EU.VATION 482.3 

0RtU. RIG CME 75 • TRUCK MOUNT SURFACECOHOOIONS 
ANCI.£ -Sl/,IPI.£ IWJIIER 

' 
~ I I i SAlll't.£ NUIIIIEII ! 

i - i !i!i llES< RIPIIOII OF 11A1ERW. 

~ 4 l.5' 

~ 
(24.8-31.0 ft.) CoMj'.JOCt to StiFF. Medll,.IM : t:: 7 u Er-o.y CNS>. stra.t;t;ed very F.ne SANn o.nd -I... 7 ,aa:o LAVEY SILT. NR, dry, <SC), (ALLUVIUM;, 

(45(.3) 31,0 SP -t::- 31 10 
(31.0-33,1 Ft.) Cor,po.ct, riediUt"J dark grny @ -.... -:... .... (N4), hal'tagenous, f-r, SAND, tro.c:e : t:: : : : : - Silt o.nd Clo.y, NR, noist, <SP), (ALLUVIUM) 

: : : : L. -i:;-32 '--- -10 0,9' @ 28.0 f't., 6 rnch c:to.yey sat la.yer, -,_ 
5 aiF : : : ; I (Q,S-2.0 Inch Fine SAND to.yEi'rS -,_ .... -,_ 4 "~ 

: : : : L... 
SP ....: -33 12 (449.2) 33.J 
@ -..: (33.1-36.0 Ft.) Very Stiff'. Light gro.y -,_ (N7), honogenous, SILTY CLAY, NR, dry. -,_ (Cl>, (\JEATHERtD BEDROCK) ....: ~34 I... ........ 

6 L6' -..... 17 IT' -I... -I... 28 !Sill:) SP -i:;- 35 52 
@ -: t: I... -'- {446.3) 36,0 -i:;-36 -End of Soil Borehote Log at 36.0 Ft, -,_ -,_ 

See PZ-t04-KS Record of Dr1Uhote tor -,._ -i:;- 37 rock desc:r,pt,ons -: 
'- -'- -.... -i:;- 38 --t: --'- -i:;- 39 --'- -,_ -,_ -
i:;-40 --.... -
t: --i:;- 41 --,_ -,_ -.... -t:::- 42 --,_ -,_ -.... 
1--43 ..... -:-. . -
..:_-44 

. -'- -,_ -.... . 
:... -

LOG 
9Q!UIIGNO. 

PZ-104-KS 
SliEET 

3 OF 3 

ORlW«l 

!rnlRf -TIME TIME 
15140 17158 

OA1£ 0,,1£ 

2112/95 2/12195 

REMARKS 

2 
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RECORD OF DRILLHOLE PZ-104-KS ""'"' ' " .. 
PROJECT: lAJOLAW/AI--FS BOAING METHOD: NX Cote & water DATUM: MSC COUAA El.EV, ...... 
PROJECT NO, 943-2848 OP.tWNG OATE: 5i22l95 - 6/4/95 COOfiOfNA TES N; 1066003.15 E: 51El820.SO 
LIX:A.llON: BAIOOEION. MO DRIU.FIIG: CME75 AZIMUTH: 0 INCUNATION: ... 

'"""' PL·Pllnw P·P~ ,..,,..,,... 
" "' w f.F ... C.CIXYld . .... ......, CL-Oaylnlll !l § c, 

fl < 

~m " 
.. ._ l,l,Unctuti1g ··- CH~ ffi1;1 g ~ .. 0 
... _ 

ST·~ - H·HNlod iii ~ 11, ;! 
~ F-Folallon ·- VR.V.floU!tt GAF"..ar.w.! Fled ~o ... 1;j iii NOTES 

" 
... ,. 

"' !l " Cw CESCRIPTION if > ffi,- C,SCO Uf1Y TA i- :;; 5 c, ~ 
WATERLMLS Hi~ "' .. ;; INSTRUMENTATION ELEV w~ <rO u ;:; ~o jwui ~ 

c, ~8 RQO -~ TYPE ANO ~ 

"' 0""1ll ~ffi ba8~ t SUAFACE •8 ~ ~- " .a i;l Uw 5.;J ... a: ... 
(Fl) "' f• DESCRIPTION H! ·-. -coc:io . g g £~a'!2 2!! il:1£ ! "'"",,.<II "IVIOCII ... 

- " 0.Q-36.0 it -
See Soll Bo1Uholo Log 
PZ-104-KS 
36.Q..38.0ff. 
No sampf8$ collected 

l.. ... 

I -

1 
l.. ,. 

l 
i 

"" 44-<30 l 
l.. 30 

38.0.84.7~ 30,00 :: "'"" 5/22195@ 14;JO 
Fresh, medium bedded, pale 

~ II • J,PL.SM Began driifing 
r.•llowish brown \10YR 612), . J,PL.R {2) -m ~rained, med um strong, :~ LIM STONE. (ST. LOUIS 
FORMATION) 

C':= • J,PL.R 

.~ • J,PL.R.CL 

l.. "' i::~ -
~ ': 

' "'' J,PLA,Fe 
Cz:: ~ 

:::: 
~ I J,PL,SM,CL 

L 42 ~ . 
£ a: J,PL.SM,CL ,± ' 439 30 J,P,A.CL 5/22/95 @ 14;40 

I 
43.00 End of Run 1 

• J,i,A,Fa 

l.. .. 

~ 
. 

• J,l,R.Fe 
J,PL.A,Fe 

~ J,PL.R.CL 
44.9-45.0ft. 
Clay layer 437,00 
45.3-46.6 ~ 45.30 ''° Clay layer 2 % 

L. .. . 

""'·"' .ttl.EIQ~ 

~ J,PL.SM,CL 

E~ • J,l,R,CL 

• J,C,R.Fo ... c..· . 

OEPTH SCALE: 1!2 LOGGED: 0..AU.OWAY 
./L Golder Associates CAIUJNG CONTMCTOR: LA'fNE·WESTERN CHECKED: a TILTON ,,_ 

ORIL.l.EA: O. MAHURIN DATE: 7/13195 



PROJECT: l.AIOl..AW/AI-FS 
PROJECTNO: ~ 
LOCATION: 6RIOGETON, MO 

ROCK 

OESCRIPTION 

48 
38.o-84.7 ~ 

.. 

Fresh, medium bedded, pafe 
v,,llowish brown (10YA 6/2), 
f·m grained, rnedlum Sh"ong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
48.0-54.5ft. 
Stylolites common, very thinly 
bedded cfay layers common 

53.5-63.0 ft. 
Joints have apprQ,dmately 

54 1/2 in. of clay 

.. 

GO 

61.9-62.6 rt. 62 Abundant arglllaceous partings 

62.6-62.7 ft. 
Clay layer 

DEPTH SCALE: 1:2 

9 
,I 
r 
~ 

~ 
" 

DAii.UNG CONTRACTOR: lAYNE·Wf:S'TERN 
OR!u.ER! D, MAHURIN 

RECORD OF DAILLHOLE PZ-104-KS 
OATIJM; MSL BORING METHOO: NX Coro & Willer 

OR!LL!NG DATE.·. SIW95 • 814195 
CRILL fllG; CME 75 

COORDINATES N: T~ HJ 
A21MUTH: 0 

"'""' PL·Platut ~, ... <·"""" ..... ~ "'""""""" .. ......,, Sf·GltWOd 
F•Folati<lrt MtN:QUll' 

wj d <:; ELEV z ~~ ~8 AOo 
DEPTH % 

~ffi ~ "w {Fl) < 
IC Oocia ~·. "111).,N .............. -

.. _ 
F .. F~ <-...... cu, ..... ... ........,., c....,_ .. _ H-H,_ 

\IR.V, Aotqi OAF~Fled 

NUITVOATA 

ill'~ TYPE'.AHO 
68 g SURFACE 

DESCRl'PTlON o a " . 
J,PL.SM,CL 

J,PI.SM.CL (3) 

• J,PL.SM,CL 
• J,l,A 

J,Pl.SM,CL 

J,Pl.SM,CL 

B,Pl.SM (3) 

• J,l,R(4) 

J,Pl.SM,CL (7) 

J,PLSM,CL {2) 

• J,PLSM,CL (4) 

J,Pl.SM,CL (2) 

J,PL,SM,CL (4) 

J,PL,SM,CL (4) 

• J,l,A,CL 
J,PLR 

J,PL.SM,CL 

J,PL,SM,CL (2) 

"' ;,; ~ i 
~i'il ffi I,'! ~ 

'"'o 0 '"' ~;,; 
~ ;,; il '"' .. 

" 
~ 

Zo 
•o < ~-~a 

~ 

! 
1,l 

" ,!o 

Sheet 2 of 24 

COLLAR El.EV: 482.3 
E: 5188;0,$0 

fNCUNATION: •90 

z 
0 

~ 
'"' NoTeS 

WA'TERlEVElS 
INSTRUMENTATION 

5/'22195@ 16:00 
End of Run 2 

5/'Z}J95@ 17:00 
End of Run 3 

LOGGED: D. ALLOWAY 
CHECKED: B. TILTON 
DATE; 7113195 

Golder Associates 



PROJECT: LAIOl.AW/FI-FB 
PROJECT NO: 943-2848 
LOCATION: BRIDGEJON, MO 

64 38.0-84.7 ft. 

.. 

.. 

70 

72 

76 

78 

.. 

Fresh, medium bedded, pale 

r.attowi.h brown (10Yfl 612J, 
-m grained. medium fllrcng, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

@GS.Sit. 
Chert layer 

67.3-73.0ft. 
Stylolltea common 

73.4-83.3 ft. 
Abundant atgi!laceous partings 

79.1-79.2ft. 
Clay layer 

OEFTH SCALE: t :2 

§ 
'-' 

" ~ 
< 
~ 

" 

-DRIUJNG CONTFIAC'l'OR: LAYNE-WESTERN 
DAILl.eFt 0. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
aoRING METHOD! NX Cote & water 
OAIWNG DATE: 5l22J9!5 • eJ4195 
OAIU. RIG; CME 75 

"""" '""""' ......... 
~ ..... C-°""" ·--... ,, .. , u-- ··-- ST-

.. _ 
F·Folncn l,lrr~ 'ffl.V, Rour,I 

F .. FIIO»acl 

CL"°"""' CH..,..._ 
H·Hl!Ldod 

DATUM: MSL 
COORO!NATESN: 1000993,15 
AZIMUTu: o 

" z 6 ffi~ z i',j 
CfflF-Gr.wel fiad ii.:~ w 0 

"' ;; ~- ~ 

~ CISCO N ATA " ~a g ruv ii!§ i~rn g 
RQO a. iYPEAND z 

~fil 
a::g It ~:!! OEPTH , 8w ~8~ g m!RFACE 
~~ ii (FT) • • ••• DESCRIPTION oooc • • l\ ......... w N ... .::i,i;,- " • 

• J.PI..SM 

J,PL.SM,CL 

J,PI..SM 

J,PI..SM,CL (2) 

J,PI..SM,CL 

• J,l,R 

• 8,.J,SM 

J,PI..SM.CL 

• J.PI..SM.CL 

J.PI..SM,CL 

J,PI..SM,CL 

J.PI..SM,CL 

J,PI..SM,CL (2) 

~ ~ 
~ ! 
~ 1Ji 

0 
~ ;; 

ShNt 3 of 24 

cou.AR a.EV: '482..3 
E: 1518820.50 

INCLINATION: ·SO 

z 
0 

"' i 
0 
I;; 

NOTES 
WATERLEVEi.S 

lNSTRUMENTATION 

5122/95@ 17;45 
End of Run 4 

LOGGEO: O. AUDWAY 
CHECKED: a. TILTON 
DA.TE; 71!3/95 

Golder Associates 



PROJECT; LAIOLAWJRI-FS 
PAOJECT NO: 942848 
LOCATION: SAIOGETON, MO 

K PE 

DESCRIPTION 

BO 38.0-84.7 ft. 

•• 

... 

,, 

"' 

"' 

Fresh, medium bedded, pale 

r.ellowlsh brown (10Yll 6/2), 
·m grained, mednim strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

84.7"'84.9ft 
Medium light graJi {N6), 
fine grained, SA DSTONE 
layer, fT. LOUIS 
FOAM TION) 

84.9-91.4 It. 
~htly weathered, medium 

ded, pale yellowish brown 
(10VR 612}, r-m c~stalline. 
me,Uum 5trong, L MESiONE 
(ST. LOUIS FORMATION) 
Calcite filled fracturef., 
clay fit.led fractures 
86.3-86.6 ft 
Clay layer 

"' c 
~ 

~ 
~ 
< 
"' "' 

91.4~91,9 ~ 91.40 ·. :: 
Stlghtiy weathered, lhlnly 380 40 : : : 

92 
bedded, medium J;lrav {NS). 91 · fine grlllned, medium ' 
slrong, SANDSTONE, 
(ST, LOUIS FORMATION) 
Thie laminated cla: la ers 
91.9-103.0 fl 
Slightly weathered, medium 
beddoif, pale yellowish brown 
(10YR 612), mlcrocrvstenlne 
to fine grained, medium 
strong, LIMESTONE, (ST, LOUIS 

94 FOAMATlON) 
Abundant argillaceous layers 

•• 
OE?ni SCALE: t :2 
OAIWNG CONTRACTOR: l.AYNE-WESTERN 
ORtlJ.ER: 0, MAHURIN 

RECORD OF DRJLLHOLE PZ-104-KS 
DATUM: MSL SOA!NG METHOD:: NX Colil: & W11inr 

ORlUJNG OA'TE: 5122/95 • 6/4195 
ORtlL AlG: CME 75 

COORDINATES N: iOOOEIS3.. HS 
AZIMUTH: o 

,..- PL·Plwla' ... ,,_ F~- "' '""" c.t:uv.d - cui.,, .... z I 
c ...... tJ.U- ... ....., .. CH ....... 

~~ Ii! 9 ... _ 
ST.S~ """'"' H·-

F·Fllbcon 1--lrr~ Vfl.V, Ro!.v, OAF-onmt Fled c !z jg "' g 
~ o,sco UflY ATA t; a 

d 
i! ~ ~ 

""" w• u z ~s l1QO i~0 lYPEANO i§ fl: ~I! 01;:PTH ~ "• ~ffi !!;8ii 8 SURFACE 
(Fl) "' "' DESCRIPTION g~ig ••• 0 0 Cl ~ii fll ..... _ " . 

• J,PL.SM,CL 

• J,\R.CL 

• J,1.R.CL 

• 0,% 
• J,l,SM·intact 

J,1.VR 

• J,l,R,CL 
J,l,R 
J,l,R 

J,l,R,CL 

89.40 

Com·l.oss 
391.60 
90.70 

e B,Pl.SM (2) 

e J,l,R.CL 

J,l,R 

~ 

A 
Ii! c 
1l 

ShMI: 4 cf 24 

COUJ\R El.EV: _. 
E: 15US820.60 

INCUNA.TJON: ...9() 

z 
0 

fl ... ; 
0 

NOTES 
WATER LEVELS 

JNSTRUMENTATiON 

5/22/95@ 18:30 
End cf Runs 
Ended drilling "" ..,. 
day 
S/23/95 @7:25 
13egMdrilnng 

Core Loss, possible soft 
rock 

5/23/95 @ &.30 
End of Run 6 

LOGGED: 0.MlDNAY 
CHECKED: a Tit.TON 
DATE: 7/13195 

Golder Associates 

j 

1 



PAOJECT: UJOUt.W.fRI.FS 
PROJECTNO: ~ 
1.0CAllON: BAIOOETON, MO 

T'fP 

OESCA!PTION 

136 
91.9-103.0 fl 

.. 

,oo 

102 

Slightly weathered, medium 
bedded, pale yellowioh brown 
(10YA 6f2l, mforocrvatafllne: 
to fine grained, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 
Abundant arglJlaceous layers 

101.1·103.0 ft. 
.Abundant chert 

379.30 
103.0-108.0 ft 103.0C) 
Slighlty weathered. thickly 
lamlnated, medium dark gray 
(N4), fine grained, very 

104 weak. SILTSTONE grades to 
SMJdy SILTSTONE: with depth, 
(ST. LOUIS FORMATION) 

,oe 

374.50 

f08 108.0.118.2 ft 
10 .ao 

TJO 

Fresh, medium bedded, light 
olive gray (5Y 611), fine 
grained, medium strong, 
ARGIUACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylallte:s present 

DEPTH SCAl.e: t :2 

§ 

i 
~ 
Cl 

DFUUJNG CONTRACTOA, LA.YNE·WESTERN 
CAII.J.EF!: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·104·KS 
OATIJM: M5t. BOmNG METHOO: NX Core & watet 

OBIUJNG DATE: ~ • e/4195 
DRILLfllG: CME 75 

COORDINATES N; 10689&3. f5 
AZIMUTH; O 

J.,1"'1 """""" ~- Fe-f:"~ 
Cl F,Fktt ceav.., ·- ........... z ~ 0 

""""'• U·- - CH-a-. ,~ ~ < 

~ li'i 0 ... _,, sr.....,... - H•HNlld ~ ~·- Ho._ vn.v. "'°""1" GEIF.atav.f Fhd 0 ~ ~z ~ g ~ i- ~ 
> OISCONTI UflY DATA ~ 

~ 
c 

~~ 
~ 

ELEV ~~ Jaw RQQ 'l"YPEAND 
DEPlll z 11~! fl ~ uw ~ffi SURFACE 

""' 
c 

a: i~e:re .~. DESCRIPTION . . .,.,....,n ... • • 

J,Pl,R 
• J,PL,R,CL 

380.10 ..... 

8 80% 

378.20 
106.10 

374.50 
107.80 • B,PL.SM,Cl 

• B,Pl,SM,CL (5) 

J,U,SM,CL 

i 
~ g 

Sheet 5 of 24 

COLLAR ELEV: .. "'82.3 
e:: 5188:20.SO 

INCLINATION: -9D 

NOTSS 
WATER LEVELS 

INSTRUMENTATION 

5/23195 @ 9:00 
End of Flun 7 

Com Loss, soft rock 

5/:13195 @ 10: 10 
End of Run B 

LOGGED: 0. AU.OWAY 
CHECKED: B. TILTON 
DATE: 7/1~ 

Golder Associates 



PAOJEC'T: LAIDI.AWIRI-FS 
PAOJECT NO: &43-2846 
LOCATION: BRfOGETON, MO 

112 

,,. 

,,. 

lll!l 

122 

124 

126 

128 

ROCK TYPE 

DESCRIPTION 

10B.0-118.2ft. 
Fresh, medium bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
ARGIUACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylofdes present 

-·· 11B.2~119.Blt. 118,20 

~tJy ~athered, medium 
dee.I, olive gray {5Y 4/1), 

medium ff rained, medium strong, 
DOLOM 1,f"· LOUIS 
FORMATIO 

" .5D 
119.S.121.7 ft. 119.60 
Fresh, medium bedded, pale 
yellowish brown (10YR 612), 
medium c,zstaJline, medium 
otron~ LI EST ONE, (ST. LOUIS 
FOR TION) 

121.7-123.2 ft 
Fresh, medium bedded, light 
olive gray (SY 6/1), m-<= 
!rained, medium stron~. 

RGIUACEOUS LIME TONE, 
(ST. LOUIS FORMATION) 

123.2E133,8 ft. 
fresh, medium bedded, pale 
ye!fowi:sh brown (10YR 6/2). 
medium c=llfne, medium 
stron~ LI ESTONE, {ST. LOUIS 
FOR TION) 
Pyrite at contact 

DEPTH SCALE: 1:2 

" a 
" 
~ .. 
~ 
" 

ORlWNG CONTAACTOA: LAYNE·WESTERN 
ORJI.LEA: D. MAHUAIN 

RECORD OF DRILLHOLE PZ·104-KS Shoot 5 of 24 

COLLAR BEi: 482.3 BORING METHOD: NX Core & wab$t 
OA!WNG OATE: !:fl22J95 • 6f4/'i)$ 
OR!U.. FilG: CME 75 

'""" Pl..·Pl#w ··-F,F-.tt - ·-........ U·"- .......... ~- ST·S11P!)Od """"" ,.,.,,._ Mrr~ VR.Y.~ 
> ll!g El.EV 0 ~1 z ADO fl • ew 

~ ·~~ o,Fn< aw ;,\ ffi a ~ g 
(Fl) ~ a:. 001:u::1 ••• g g aO ... N ~.,.u,.. .. 

-·· ' 114.20 

10 '"" % • 

DATUM: MSL 
COORDINATES N; 1068900. tti 
AZIMUTH: 0 ,~-

\;] CL,Qqlf!M 

I 0 
~ ffiM " H,HPifd il1 9 .,.,.....,_, ~~ w a 

I :li- ~ ;;: 
Tl urrv ATA 

" 
;: 

TYPE ANO lg 
SURfACi:: £" a~l!! ·-· 

~ 

! 
ill c ;;: 

E: S1682oJ10 
INCLINATION: -00 

z a 

i NOTes 
WATEA l.EVELS 

~ INSTFIUMENfATION .. 
:~ .. 

OE&CAJf'tlON 0 22 :m! 
8,PL,SM,Cl 

J,Pl.SM,CL 

J,Pl.SM,CL 

J,Pl.SM.CL (2) 

5/23/95@ 10:40 
End of Run 9 

• J,l,R 

11 t~ 

LOGGED: 0. AU.t}WAY 
CHECKED: a Til.TON 
DA.TE: 7/13/95 

J,P!..SM,CL 

5/231ll5@ 11 c40 
End or Run 10 

Golder Associates 



ffiOJECT: LAIDlAWIRl·FS 
PROJECT NO: 943,,2848 
LOCATION: BRIDGETON, MO 

130 

K 

DESCRIPTION 

123,2·133.Blt. 
Fresh, medium bedded, pale 
yelfowish brown (10VR 6/2), 
medium crvstamne, medium 
strong. LIMESTONE, (ST. LOUIS 
FORMATION) 
Pyrite at contact 

133.8-135.3 ~ 133,80 
Slightly weathered, thinly 
bedded, light olive gray (5Y 6/1) 
fine grafned, weak, SANDSTONE, 
(ST. LOUIS FORMATION) 
Thlckfy laminalud, 
argllfaceous layers 347.00 
135.3,,,137.5~ 135.30 
Ftesh, medium bedded, pale 
yellowish brown f10YR 6/2), 

136 fine grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic 

137.5--140.0 ~ 
Fresh. thinly bedded, pate 

138 
yelfowish brown (10VA l;l/2), 
fine grained, medium &trong, 
ARGILLACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
Includes fine sand and silt 

140 140.0-144.7~ 

142 

!' 144 

Fresh, thickly bedded, pale 
yellowish brown (10YA 6/2), 
ffne grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Sty!olltic 

DEPTH SCALE: 1 :2 

" g 
2 
:x: .. 
ie 
" 

DRIWNG CONTRACTOF"I: LAYNE·WESTERN 
DRIU.SA: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
DATUM: MSL 

~t7ot 2:4 

COUJ\R El.EV: .SZ3 BOAINC.'I METHOD: NX Com & watot 
CAIUJNG CATE: S/22/95~ !Jl.419!!i 
DAI.LL RIG: CME 75 

COOROINATE!S N: 1066003.15 E: 0168211!50 
INCLINATION; -90 AZIMUTH: O 

....,.,.,, 
'""""'" """""" F .. F~ ,.,, .. 
""""""' ··- CL-o,y"" ...... lJ.IJnd!Jai,g SU.Smooth """"""" ......... .,_ .. _ 

H-H-

'"""""" 
, __ 

VR,V, Roiqt GRF·Gr.MII Filed 

> • DI NTINUfTY D T: a: rg ~ El.EV w~ jw 
~~ ,aa •• TYPE MD • iffi Q.8!!? <I) OE!'lli a a ~ • SURFACE 

\Fl) a: • 01:SCRJPTION aoe,a ... :-111~2 • 0 ............ " . 

J.Pt.SM,CL 

• J,Pl.SM,CL 

J,l,SM,CL 

J,l,SM,CL 

• B,PLSM 

• J,PLSM 

J.PLSM,CL 

12 
1
~ 

LOGGED: 0. AU.OWAY 
CHECKED: B. TILTON 
CATE: 7/13/9S 

J,Pl.SM 

J,Pl.SM 

" 2 :x: 
ii'r.1 t; 
~o z 1:i w c 
:5~ a: ;]; .. 3 

" 9 = ! ,_ 
1:i z 

5 0 .. ;; 

.g .. ~Hi!. ... ij ~ 
~£ uo a:. a: 

z 

" 
ii' 
0 

NOTES 
WATER LEVELS 

!NSTRUMENTAllON 

5123/95@ 12:20 
l:nd of Run 11 

Golder Associates 



PAOJECT: LA!OLAW/AI-FS 
PROJECT NO: 943-21U8 
LOCATION; BAIDGETON, MO 

t44 

lYP 

DESCRIPTION 

144.7·149.2tt. 
Fresh, !hicldv bedded, light 
olive gray (~ 6/1). f-m 
grained crystalline, 
medium strong, ARGILLACEOlJ$ 
LIMESTONE, (ST. LOUIS 

146 
FORMATION) 

, .. 
149.2·152.2 ft. 
Frmh. medium bedded;&als 
yelfowlsh brown (10YR ) to 
medium gray (NS), fine 

'"° crystalline. medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATI~ 
Stylollles argillaceous 
PQmngs common 

152 

152.3--154.6 ft. 
Fresh, medium bedded, light 
oltve gray (SY 611), f·m 
grained. medium strong, 
AAGILLACEOUS LIMESTONE, 
{ST. LOUIS FORMATION) 

t54 

154.6--162.3 fl 
rresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
fine ~rained, medium strong, 
LIM STONE, (ST. LOUIS 
FORMATION) 
Stylolitic. argiUaceous 

156 partings 

150 

160 

DEPiH SCALE: t :2 
DAIUJNO CONTAACTOR: t.AVNE·WESTERN 
OAll.l.ER: 0. MAHURIN 

"' 0 
~ 

~ a 
~ 
~ 

RECORD OF DRILLHOLE 
BOAlNG MElliOO: NX Cote & watar 
DRILLING DATE: ~· 61"'!95 
OFULL RIG: CME 75 

'"""' Pt.•Phnr ··-F·FlliUII ~ -....... U·- ·-.. ....,., ST•Stepp41d: 
.. _ ~·- "'"""" \IR-V.~ 

PZ·104·KS 

F ... F.o:.ia. 

""""" ""' =-H-H•akd 

DATUM: MSI. 
COORO!NAi'ESN: !009$3,Hi 
AZIMU'llt o 

"' z I: i 
~ --- ~~ ~z ~ i i > O!SCONTIN ffY O T i- ~ " !~ ELEV g ww 

•w " 

~ 

! 
~ 
;;; 

Sheet 8 Of 24 

COUAR a.e.v: 482.:1 
E: !St8020.$0 

INCUNA.llON: -GO 

l!i 
" ~ N01ES 
lli WATERUWElS 
0 INSmUMENTATION ·~ RQO 1YPeANO ~g a: z 8g !ffi '"" ~ig a: g!! g; OEPlli !8~ = ~ SIJRFACE ~"" (Fl) ~ 

" CESCAtPTION •• ·-~~ f !c!lt2 ~[J 

331J.10 I 
14420 

,, 

32&.10 
154.20 

t4 

ooaa ............ "'"''°"' :a 
"' 

... 
% 

"' ~ 

LOOGEO: O. Ail.OWAV 
CHECKS): B. TILTON 
DATE: 7/13195 

g g •• ~:£~ 

J,Pt,SM 
5123/95@ 13:00 
End of Run 12 

J,PLR 

J,PLR 

J,PL.R 

B,PL.SM,CL (3) 

B,PL.SM,CL (2) 

5123195@ 14:tO 
End of Run 13 

B,PLSM (2) 

• J,PLSM 

8,1,R 

Golder Associates 



PROJECT: LAIOlAWJRl·FS 
PROJECT NO: 943-2IMB 
LOCATION; BAIOGETON, MO 

160 

162 

166 

K 

160.2-161.2 ft. 
Abundant clay zones, slightly 
weathered rock 

162.3.167,6 It. ::2°·00 

Fresh, medium bedded, grayfiifO 
orange (10YR 7/4), f--m 
crvstalline, medium strong, 
ARENACEOUS LIMESTONE. 
(SALEM FORMATION) 

167.6-171.7 ~ 
Fresh, medium bedded, pale 

1ss yellowish brown (10VR 612), 
m-c grained, medfum strong, 
ARGILtACEOUS LIMESTONE, 
(SALEM FORMATION) 

170 

172 

174 

'176 

171.7-185,Q ft. 
Fresh, medium bedded, pale 
yellowi!:lh brown {10YR 6/2), 
f·m crystamne, medium 
strong, LIMESTONE. 
(SALEM FORMATION) 

175.3--190.1 ft 
Abundant arglllaceous layers 
and partfngs 

DEPTH SCALE; 1 :2 

"' s 
Q 
l: 
~ 

" "' "' 

DAIUJNG CON'TRACTOR: LAYNE-WESTERN 
ORILl.ER: O. MAHURIN 

RECORD OF ORILLHOLE PZ·104-KS Shoot 9 Of 24 

COLI.AA EJ • .EV: <4112.3 BORING METHOD! NX Com & WDllir 
ORIWNG DATc! 5/22195 • 61~ 
DRILL RIG: CME 75 

"""" F•FlllJI .... ~ .. .._ 
F·Fot.atkln 

ELEV 0 z 
s ROD 

""""' t1'l) c 

15 
1
~ 

. 304.10 
174,20 

16 
1
:, 

LOGGED: 0, AU.OWAY 
CHECKED: B,TlLTON 
DA~ 7/1'3195 

Fo-F'°""' 
Cl,Cby "" 
CH~ 

OATIJM: MSL 
COORDINATES Ill: 1066993,15 
AZIMUTH: O 

" 0 z l: 

fij~ :. 
~ ~ 

i::@ ffi c ~ 

"' .; ;!; 
I 
ol 

E": 516'J21:MSO 
INCLINATION: -SO 

z 
,= 

~ 
"' 

NCTieS 
H,H ..... 
MF~Fihd 

NUfTY ATA ;ti-

" 
:;; f j 

WATER LE\IELS 1r 
0 INSTRUMOOATION 

lYPEAND 
SURFACE 

DESCR!J'TION 

• J,l,R 

S,Pl..SM,CL (4) 

B,Pl,SM 

o§ "' c, s: g 
""" il. &:!ti! i!:2 ~ 

@162.3ft. 
Inferred top of SALEM 
FORMATION 

5/23/95@ 15:00 
End of Run 14 

S/23195@ 16:00 
Endofflun 15 

Golder Associates 

-I 

I 
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PROJECT: I.AIOI..AW/AI-FS 
PfnJECT NO: lM3-2848 
LOCATION: BAOGl:TON, MO 

"°" PE 

0£SCAIP110N 

176 171.7-185.0 rt 

,,. 

'"' 

182 

184 

Fresh. medium bedded, pale 
ye!iowl>h brown (10YR Gt2), 
fine to medium crystalline, 
medium strong, UMESiONE, 
(SALEM FORIAATION) 

176.4-185.0 ft 
Abundant chert: layern and 
nodules 

185.0-186.7 ~ 
Fresh, th/cldy beclcled, pale 
yellowish brown (10YR 6/2). 
flne grained. medium strong, 
ARGILLACEOUS LIMESTONE. 

,.. (SALEM FORMATION) 
Chert nodules abundant 

186.7~189.0 ft 
Slightfy weathered, thinly 
bedded, medium gray (NS), tlne 
and medium grained. medium 
strong LIMESTONE, {SALEM 
FORMATION) 

188 
Abundant argilfaceous partings 
and fayen; 

189.0-197.2 fl 
Fresh, thinly bedded to 
lhlckly bedded (With depth), 
oaJe yellowbh brown (10Yh 6/2), 
f,m grained, medium strong, 

"'" ARGILLACEOUS LIMESTONE, 
(SALEM FORMATION) 
Abundant chert nodules 

,.. 

OEPTH SCALE: 1 :2 

§ 
Q 
z .,, 
if e 

DRIWNG CONTFW:TOA: lAYNE,WESTERN 
OA!U£R: O. MAHI.JAIN 

RECORD OF DRILLHOLE PZ-104-KS Sheet 10 of 24 

COi.LAA Et.SV: «12.3 aof!ING METHOC: NX Core & water 
ORIWNG DATE: 5122/a5 • 6/4185 
ORllL RIG: CME 7S -.,., .... ........ .. _ 
'"'"""" ,,..,, g 

DEPTH 
, 
0 ,.,, ~ 

1~.20 

PL•Plenw ,,._,,. 
C-cuv.d ........... - SM·Bmootl 
., __ 

"'""""' r.ln-~ Vff.V. Aolqt 

~ 

~~ 
c 

w~ jiw ~8 ROD 
!iflij I uw ii ffi 

a;; OCCiO "o 
IOlll'ltN 1'ot•111•- g g 

LOGGED: 0, AUDWAY 
CHECKED: a TILTON 
DATE: 7/13/9S 

OATIJM: MSL 
COORDINATES N: 1oeaoo3. Hi 
AZIMUTH: O 

,,.,""""' ~ Cl,Qoy""' , 
~ 0 

"""""""' ffilil 9 e 
~ H•Healtd ill GRF-GrMI Filla ~o ~ 8~ $ ~ ~ TA ., 

;; .,, 
" lYf'EANO fg IE ~ SU AF ACE oc, .. ca 
~" Cl: Cl: 01110 ·-· 

E: 1516620.50 
INCLINATION: .90 

z 
0 

~ ~ ! i fil NOTES 
WA~L.EVELS 0 

;!; 0 tNSTRUMf:NTA110N 
~ 

08 0. ·-0£SCRIPTION UI e • i!!¢&!~ ~a! ~~! • 

J,Pl,SM 

J,PL,R 

J,PL,R 

B,Pl.SM,CL 

B.PLSM.CL (2) 

5123/95 @ 16:45 
End of Aun 16 
Finished drilllng for the 
day 
5124/95 @ 7:30 
Began drilling Run 17 
Waler level before 
drilling @ 112.0 ft. 

Golder Associates 



PROJECT; LAIDLAW/Al·FS 
PROJECT NO: 9-43-2848 
LOCATION; BFIIOOETON, MO 

K 

OESCR1PTION 

t~ 189.0-197.2ft. 

194 

196 

Fresh, thinlv bedded to 
!hicldy bedood (with deplh), 
J:>afe yellowish brown {10YA 6/2), 
t-m QlltJned, medium strong, 
AR<!UACEOUS LIMESTONE, 
!SALEM FORMATION) 
Abundant chert nodules 

197.2-204.0 ft. 
Fresh, thk:kfy bedded, pale 
yelrowish brown {10VR 612) and 
medium gray {N5), fine 

1ee grained, medium strong, 
LIMESTONE, (SALEM 
FORMATION) 

200 

l202 

Abundant large, strong 
nodules and layers of chert 

204 204.0.2:22.7 It. 
Fresh, medium bedded, gray/.sh 
orange {10VR 7/4}, medium 
ctYStaf!lne, medium .strong, 
LIMESTONE, (SALEM 
FORMATION) 
Sllicified zones and abundant 
chert 

OEPTH SCALE: 1;2 

g 

I • 

OAIWNG CONTP.ACTOA: LAYNE·WESTEAN 
OR!t.LER: D, MAHURIN 

RECORD OF DRILLHOLE PZ·104-KS 
DATUM: MSL SORING METHOD: NX Cont A wamr 

ORIWNG OAT£:. 5tZa195 • 61419$ 
ORiU. RIG: CME 75 

COQ.RDfNATES N: t06El993..15 
A21MU1lt O 

"'""' ,~-
F•Flll.fl C-cuwd ........ "'""""'-' ........ . ,_ 
l'"·F~ , . .._ 

> •g El.EV g w~ 
~8 AQO ;! • 

01:P-TH ~ ~ffi • Uw 
{FT) • oaca . ~. 

"'"'""*" *""'"' ...... 

- ,..,,"""" ··- ""-""" ··- CH""""• .. ....., H-H .... 
'm-V,Aouch GRF-Oavtl Fikt! 

0 OAT 

!§~ = a ~ • 
• • 

TVP.EANO 
SURF"ACE 

0.ESCRIPTION 

" • 

• J,PL.SM,CL 

J,Pl.,SM,CL 
J,PI.SM 

• J,l,A 

• J,PI.R 

J,PI.SM (3) 

J,Pl.,SM 

• • ,: c 
ffil,l 

~ < 

" l,'l 0 

I 
~ re ll ... 

i" ;e 
0 a' 

! 
~ 
.; 

Sheet T 1 af 24 

COLLAR ELEV; 482.3 
E! IS1682o.!SG 

INCUNATION; •00 

"' 0 

~ ... z 

0 

NOTES 
WATEA LEVELS 

INSTRUMENTATION 

5124/95@ 8:40 
End of Run 17 

5124/95@ 10:15 
End of Run lB 

!.OGGEO: 0, Allt)WAV 
CHECKED; B. TILTON 
CATE: 7113195 

Golder Associates 



PROJECT: LAIDlAWJRi.FB 
PliOJECT NO: 943-2648 
LOCATION: ~El'ON. MO 

210 

214 

216 

KTYP 

DESCRIPTION 

204.0-222.7 fl 
Fresh, medium bedded, grayish 
orange {10YR 7/4}, medium 
crvstalline, medium strong, 
LIMESTONE. (SALEM 
FORMATION) 
SUic:ffied zones and abundant 
chert 

222.7·228.0 fl 
Slighlfy weathered, medlum 
bedded, grayish orange 
(10YR 7/4), ccar.,e 
crystalline, weak, 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 

124 Highly silfciol15, argrllaceous 

OEPTHSCALE: l:2 

" g 

~ 
i 
" 

OR/UJNG CONTRACTOR: LAYNE·WESrERN 
ORIUEA: 0. MAHURtN 

RECORD OF DRILLHOLE PZ.104·KS Stiet 12 or i• 

COL.LAA El.EV! 482.3 BORING. METHOD: NX Cont & 11¥M1, 
OAILUNG OAli:;; 512"2195 • 814195 
ORIU. RIG: CME ?5 

'""" F•filJI: ....... ... _ M-
El.EV d 

% 

• OEP7H 0 

'"" • 

Pl·l"inlr ··-c=- ......._. 
U·- ··-"- -, ...... VA-\( Ro..d'I 

> 18 wf <w ROO 81,l o• ··! [: ~s . 
Et! :g~;2 " < • 

N'l'<!l..,~ ~ I! 

LOGG!;O; 0. ALLOWAY 
CH.l!!CKEO: a TII.TON 
DATE: 7/1319:S 

OAn;M; MSt. 
COORO!NA TES N: HlBee&:1.15 
AZIMUTH: 0 

~Flt(m:fe 

Cl..0.,""' CH.,._ 
H.H•llltd 
GAF-Gr~ Fled 

NT! U DATA 

1YPEAND 
SURFACE 

OESCRIPTION 

J,PL.SM 

J,PL.SM (2) 

J,PL.SM (2) 

J,l,R 

J,PL.SM (2) 

B,PL.SM (2) 

E: :51Ba20,«J 
lNCUNATION: ~ea 

NO'TES 
WAlEAUM:l.S 

INSTRUMENTATION 

5/24/95@ 11:40 
l:nd of Aun 19 

Cora Loss 

Core Loss, washed out 
5/24/95 @ 13:20 
End ofRun20 

Core Lo,. (clay?) 
5/24/95 @ 14 :00 
EndofRun21 

> 10 mechanical 
breaks/foot 

Golder Associates 



PAOJECT: LAIOI.AWJRl·FS 
PAOJECTNO; ~ 
LOCATIOl\l: BFllOGETON, MO 

p 

DESCRIPTION 

222.7-228.0 ft 
Sflghtfy weathered, medium 
bedded, grayfeh orange 
(10VR 7/4), coarse 
crys!alllne, weak. 
FOSSILIFEROUS UMESTONE. 
(SALEM FORMATION) 
Highly siliciou$, argmaceous 

228 228,0-230.7 ft. 
Sligh tty wemhered, medium 
bedded, grayish o=an e 
(10YR 7/4), f·m c lne, 
medium strong, L MESTONE, 
(SALEM FORMATION) 

230.7-238.9 ft. 
Slightly weathered, medium 
bedded, grayish o~an e 
(10VR 7/4), m-c c iinae, 
medium strong, LI E:STONE, 
(SALEM FORMATION) 
Argl!la.ceous. sllicious 

23a.9-247.4 fl 
SJl!lhtly wealhered. medium 
beaded. grayish orange 
(10YA 7/4}, m-c crystaitlne, 
medium strong, LIMESTONE, 
(SALEM FORMATION) 
ArglUaceous, slllcious, 

.i!40 includes fossiliferous zones 

OEPTH SCALE: I~ 
ORJI.UNG CONTAACTOR: LAYNE·WESTERN 
CAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·104·KS Sheet 13 of 24 

COUAA El.EV: 42.3 BORING METHOO: NX Core & water 
ORIWNG DATE: S.WOS • S/4195 
ORJLL RIG; CME '75 

24310 
239. 

LOGGED; O. AU.OWAY 
CHECKS): B. TII.TON 
DATE:. 7/l:l/95 

J,Pl.R 

F.U,R (2) 

J,Pl.R 

J.Pl.R (2) 

J,PL.R 

B,PL.SM,CL 

DATUM: MSL 
COORClNATES N: 1066993..15 
AZIMUTH: a 

E: 516820.50 
INCLINATION: ..SO 

NOTES 
WA1ERLEVaS 

INSTRUMENTATION 

5/24/95 @ 15:30 
End ofAun22 

ZJS.fJ.237.0 ft. 
Additional mechanical 
breaks 

5/24/95 @ 16:00 
End of Run23 

Golder Associates 



PAOJEC'l': LAlOlAWJHI.FS 
?AOJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

'"" 

'" 

.... 

, ... 

, ... 

252 

254 

ROCK PE 

OESCRIPnON 

238Jl.247.7 II. 
Slightly weathered, medium 
beaded, graylsh=ran • 
(10YA 7/4), tn-o Hne, 
medium strong, LI ESTONE, 
!SALEM FORMATION) 
Arglllaceous, sillcious, 
includes fossiliferous zones 

247.4-256.B fl 
Fresh, matlit.1m bedded, light to 
medium gray (N6 to N5), m~ 
erys!alltoe, slrong, 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 

OEPTH SCALE: t :2 

§ 
Q 

if 
~ 
" 

DRlWNG CONTRACTOR: LAYNE-WESTERN 
ORIU£R: C. MAHl.lfUN 

RECORD OF DRILLHOLE PZ-104-KS ..... ,. "' .. 
BOAING METHOD: NX Coro & wAter DATUM: MSL cou..ARB.EV: ...... 
OffiLUNG OATE: 5/22195. 8/4195 COOFIOINATES N: 1006993.15 E': :i1tl820,50 
ORILLRJG; CME75 AZIMUTH; 0 INCLINATION: .,o 

"""" Pl..,.,.. ··- F•FtOJ:klt Cl " ..... CCU,,od l(-81("*'9d Ct.-Ct,yfrnl ;;; ;;; c .. ,.,.., U-U~ ··- CH_,,_ ffil!j g ~ " ~ ! ~ ........ ST·~ 
.. _ 

H-H.- m ""'"""" 
, __ 

VR-V.flou;;.tl GRF-Otl'lllll Fihd ;;Ee ~ 

1!i iii NOTES 

f' lo ;,; ~ WATER LEVELS > 
:~ 

UITYOATA u, c 
2 "' n. ;,; INSTRUMENTATION 

El.EV *§ l§!: z AOD y.,, TYPE ANO oEPrn 0 "w SURFACE 
(Fi) "' "' ~ if 01:SCFIIPlJON coca 

N .. ICl<q~ • • .,,a .. "' ~ . 

J,P~A 

25 ,~ 

LOGGEO: 0. AJ.J.oWAY 
CHECK!::D: a Tit.TON 
OATE; 7/13/95 

5/24/95@ 16:45 
End of Run 24 

Golder Associates 
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PROJECT; lAIDLAWJRl.fS 
PROJECT NO: 9~ 
t.OCATTON: BRlOGEtoN, MO 

256 

25" 

260 

"" 

< PE 

DESCRIPTION 

226.00 
256.3-258.8 ft. 256.31l 
Fresh, thint bedded, msdlum 
dark gray { 4), fine ]rained, 
medium strong, SIL STONE. 
(WARSAW FORMATION) 

223.50 
25B.f3.250.8 ft 25".80 
Fresh, medium bedded, medium 
gray (~~..i=line. 
!llnln~ I EAOUS 
LIME TONE, (WARSAW 
FORMATION) 
ArgUtaceous, s!llclous 

Z?l.50 
260_8..264.6 fl """·"' Fresh, thinly bed<fud, alive 
gray (5Y 4/1), very fine 
grained, medium strow, 
SILTSTONE, (WAASA 
FORMATION) 

217,iO 
264.6-267.2 ft 264.60 
Fresh, thinly bedded, medium 
dark gray (N4), coarse 
crystalline, strong, DOLOMITIC 
LIMESTONE, (WARSAW 
FORMATION) 

266 
Chert nodules common (<5 mm.) 

267.2·271.9 ft 
Fresh, medium bedded, oflve 
gray (SY 4/1), fine grained, 
medium stronQ,_ AAOILLACEOUS 

268 LIMESTONE, {WARSAW 
FORMATION) 

270 

271,9-274.0 ~ 
Fresh, thinly bedded, medium 
dark gray (N4}, coarse 
Cl)'stalline, StrQ~.9, DOLOMITIC 
LIMESTONE, (WAFSAW 

;,, FORMATION) 
Chert nodultm common {<5 mm.) 

OEPTH SCALE: 1 ;2 
ORILUNG COffl'RACTOA: LAVNE-WESTeAN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-104·KS Shoot 15 of 24 

COUAAELEV: 482.3 SORING METHOO: NX Con, 11 Wllhlt 
DRIWNG OATe: 5122195 • B/4195 
DRILL RIG; CME 15 

25 

223,10 
259.20 

"' 

218.10 
264.20 

PL·f'lsiar cU·UrdJ;tm:,g: 
sr~ , ....... 

"' • 

"' • 

LOGGED: 0. AJJ..0,NAY 
CHSCKEO: B. llLTON 
OATE: 7/13195 

DATUM: MSL. 
COORDINAiES N: 1068983.15 
AZIMlJTli· 0 

E: IS1B820.50 
INCLINATION: ..00 ,,__ 

CL~lnlil 
CH.a-
H.H•ai.d 
GRF~~d 

NT1NUf ATA 

'l'YPEAND 
SURFACE 

DESCRIPTION 

B,PL,SM,CL (2) 

B,PL,SM (2) 

J,l.R 

• J,U,SM 

J,P~SM 

~ z " i~ I;; 
z 
w rz "' ~- r 
" ~ ~g c ~= .. " 

0 •• ~ .. 

0 
< I l;j 0 
~ 

0 .... 
1.1 ;;,; 

~ ~ 
a: g ~gg§ .. .., ..... 

fl2~1£ ~ 

0 

"' i 
" 0 .... 
" ... 

NoTES 
WATER LEVS.S 

INSTRUMENTATION 

256.3fl 
Toe of WARSAW 
FORMATION 
encounterecl 

5/24/95 @ 17:30 
End at Elun 25 

5/2fll95 
6 In steel caafng 
instalkld to 257 .0 fl in 
9 7/8 in. borehole and 
sealed with cement 
Core drlffing resumed 
6/1/95@ 11:00 

Golder Associates 



DESCRIP"OON 

271,9-274.0ft. 
Fresh, thil'ltv bedded, medium 
dark gray (114), coarse 
Qrystalrino, ~~SI· OOLOMfTlC 
LIMESTONE, (WARSAW 
FORMATION} 
Chert nodules eommon (<5 mm.} 

274 274.0-279,9 ft 
Fresh, thin io medium bedded, 
olive gray (SY 4/1}. very fine 
grainecf, medium strong, 
ARGILLACEOUS LIMESTONE. 
rNAASAW FORMATION} 
Pcroos, (<1 mm. open vugs) 
274.4~275,5 ~ 
S.Voral Datllally calci!o 
ctyatal filled V<»dS 

276 (<2 in.) 

278 

, .. 

279.S.295. 7 It 
Fresh, medium bedded, light 
olive gray (5Y 6/1), coatSe 
crystalline. medium strong to 
strong, DOLOMITIC LIMESTONE. 
rNARSAW FORMATION) 
Abundant t:hert nodules 
(<2 mrn.). fossifllerous with some 
sl!Jci!ied zones, stylolltfc 

284,2·2B5.4 ft 
Olive gray {SY 4/1), 
ArgllfaceoU$ Limestone 
layer 

8 
~ 

I! 
~ 
~ 

~ 
Cl 

OEFTH SCALE: I :2 
OA!UJNGCONTRACTOA: 1.A'fNE·WESTeRN 
DAili.ER: 0. MAHUAtN 

RECORD OF ORILLHOLE PZ·104-KS 
SORING METHOD: NX Cont &. water 
OAiUJNG DATE: ~ ~ 814195 
DAILLAIG: CM575 

DATUM: MSL 
COOAOINATES N: 10669UHI 
Al!MU'rH: 0 

J.J"' Pt.,fllwilr 
F·F.ut cc-..,.,._ U·Uni:tul"IO ... ...,..,, 6f-Sl!lppdd 
F,Fcbllcn 1-!rrt'QUar 

> ·~ g < 
ELEV ~~ RQD ;ffi DEPTI{ z BM , 
(FT) < a; OOOc ••• 1111,P"l'N "'"'·,am-

27420 

28 ,~ 

196.10 

...,._ ........... ......... 
""""" Vfl.V. fbJs;tt 

0 

jiw 
aij!Q a u!I .. . ~ 

F•F~ 
CL·ctaylnlil 

""°""" H-H1lftd 
GRF-~Fied 

UITYOATA 

1YPEAND 
SURFACE 

DESCRIPTION 

J,Pl.SM 

8 J,C,SM 

• J,l,R 

• J,l,R 

J,l,R (4) 

B.l,SM 

J,l,VR 
J,PL,SM,Fe 

• J,PL,SM 

Sheet 18 of 24 

cot.1AR ELEV; ffl.3 
E: !'16820,50 

INCLINATION: ·90 

NOTES 
WATER lEVElS 

INSTRUMENTATION 

274.4·275,Sft. 
Possible high porosity 
zone 

6(1{95@ 15:25 
End of Run 25 

LOGGEO: 0. AU.OWAY 
CHECKED; 6. TILTON 
OATS; 7/13/95 

Golder Associates 



PfOJECT: LAIOI.AWJRt..FS 
PROJECT NO: ~ 
LOOATION: SRlOOISTON, MO 

288 

... 

... 

< 

DESCRIPTlON 

279.9--295.7 fl 
Fresh, medium bedded, light 
olive gray (SY 6/1)."""""' 
crystat!lne, medium &trcog to 
strong, OOLOMfffC LIMESTONE. 
r,/AflSAW FORMATION) 
Abundant chert nodules 
(<2 mm.} fosslllferol.J$ with 
some elllcified zone$, 
stylofltlc 

295.7"303.7 It. 
Fresh, thinly bedded, medium 
darn gray (N4), very fine 
grained, medium ,tr,mg, 
ARGILLACEOUS LIMESTONE, 
f/NARSAW FORMATION) 

297.S.299.3 ft. 
Partially l!li!lcified, porous 
(open vugs <3 mm.) 

299.3-303.7 It 
Rock becomes weak due to high 
clay content 

;]03,7·305.0 It 
Fresh. thinly bedded, medium 
gray {NS), coarse crystalline. 
mei:Uum strong, LIMESTONE, 
r,,AASAW FORMATION) 

DEPiH SCALE: 1 :2 

9 
0 
'c 
'-
~ 
" 

DRIWNG. CONrf\A'CTOFt LAYNE-weTEAN 
ORlUJ:R: O. MAHURIN 

RECORD OF DRILLHOLE 
BOAING METHOD: NX Coro & w1W1 
OAIWNG DATE: 5122/95 • 614195 
OA!U. AIG: CME 7S 

J.Joi'¢ """"' ·-F·FIUI c-c..... ........... 
.... M U-!J- ... .-.. 
B-B1cldlng S!,SIDPPJ<I R·-
Jl,Fclmlcn 1,1~ VR-V. Ra\xt1 

• w~ 
g < 

~~ Et.EV w~ 
j~!!! ~8 ROD 

OEflTH • Uc a uw ~w ~8~ Q 
(Fl) • • 22i~ ~· a • a t,j;r ,01D ... " . 

29 1:1 

PZ·104·KS 
DATUM._ MSi. 

Sheet 17 of 24 

COUAA ELEV: ~,3 
COOAtnNATES N: 10!!8993. t5 
A2'.JMUTH: o 

E: SH3820.SO 
INCUNA110N: -QO 

,..-
"' CL~lnfil ~ I 

CH.,,.,... a:x ~ 

" 1.l H·H•.1.1:1 'i:'l'l z 
QRF-13nM!1 Fled .. 0 ~z a: ;; 

DATA i- ~ NU m 

1YPEANO 
SURAAC< 

DESCAIPTION 

0 g g 
~ 

fil ~ 
'- ~ 

o:gg! 
........ lo) .. .............. 
a:a::a:::r It 

z 
0 

I 
0 
I,; 

NOlES 
WATER lEVELS 

INSTRI.IME:NTATION 

6/1/95@ 16:20 
End of Run 29 

• J.P~SM 

30 
1
~ 

LOGGEO: 0. AU.OWAY 
CHECKED: B. lll.TON 
CATI:: 7113/95 

• J,PL,SM,CL 

Golder Associates 
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RECORD OF DRILLHOLE PZ-104-KS Sheet 18 of 24 

OOUAA a.EV: 482..3 PROJECT: LAIOl.AW/Al·FS 
PROJECT NO: 94:1-2848 
LOCATION: BAIOGETON,MO 

''" 

l'll'E 

DESCRIPTION 

305.0-309.7 ft 305.00 
Fresh, thinly bedded, medium 
dark gray {N4). very fine 
grained, weak, SILTSTONE, 
rNARSAW FORMATION) 

t72.60 
309.7--313.5 ft ,70 

§ 

~ 
~ 

BORING METHOO; NX Com & wmr 
ORlLUNG DA.TE: sn?2/95 • 8/4195 
CRILL RIG! CME 7$ 

,.... Pt.,Pbruf ........... 
F·flllll C•Cuvtd ·-....... U,UmJalng ·-......... ST,Sl,pptd """""' f'·Folallan ""- VR-V. Rolq1. 

> 

"8 
a 

ci • 
"""' 

WW law. z •• ROD i'l • z 8§ 1;8~ g DEPTH ~ ~,o {l'1) • • gg~::;: <I.I ........... g g 

17a10 30 100 

""4.20 

:n 1~ 

DATUM: MSL 
COOROINATES N: 1066993, 19 
AZIMUTl1: 0 

E: ,16820.50 
INCLINATION: ,90 

f•P:~ 

" CI..-Cl.yinfil z ~ 
CH..,_ ffi~ i H·H•alod 
GRF-Gr.wd flta i,,c w 

~~ "' ... NUJ'TYOATA " u 
TYPE AHO ~8 a: ~~ SUflFACE f:-1 ... 

DESCRIPTION Q ~==-i •• 

B.PLSM 

0 

9 ~ x 1! i ... 
el ~ 0 

~ ~ 

• ii: ,Q~:;:g~ ... ........ 2 ... .,..,,.., 
a:a:cr:cr: 

z 
0 

~ ... 
ic 
0 ... 

NOTES 
WATER LEVELS 

!NSTRUMEITTATJON 

6/1/95@ 17:00 
End of Run 30 
Step drilling 
612J95 @ 8:30 
Begin Run 31 

310 ftresh, thinly bedded, medium 
gray (N5}, m-c crystalline, 
medium strong, UMESTONE. 
rNARSAW FORMATION) 
Numerous clay partings, 
stylo!ltic 

• B,Pl.SM 

313.5-322.0ft. 

314 

Fresh, thinly to medium 
bedded, light olive gray 
(5Y6/1} to dark gray (N3}, 168.10'.~,.,+~te~B.a;,10!!-f--~-lJ+!+io 
very fme to medium gralned;H4,20 314.20 

"' 

,,. 

medium strong, altematfng 
layers of ARGILLACEOUS 
LIMESTONE and SILT
STONE {2·6 In. thick) 
r,,IARSAW FORMATION) 

OEP111 SCALE: 1 :2 

162.30 
320.00 

ORIWNG CONTRACTOR: LAVNE·WESTi:AN 
DAII..U:R: 0. MAHURIN 

LOOGl:;O; 0, AUOWAY 
CHECKED: B. TILTON 
CATE: 7/13195 

B.PLSM.CL 

B.U.SM,CL 

B,PL.SM,CL 

BPl,SM (4) 

ll/2/95 @ 11 :30 
End of Run 31 
Slow drilling, a lot 
of rod wobble 

Golder Associates 



PROJECT: lAJOlAW/RJ.FS 
PROJECT NO: 9..ta-aaMI 
LOCATION: BRIDGETON, Mo 

DESCRIPTION 

162,30 
313.5-322.0 ft. 320.CO 
Frm.;h. thinly to medium 
bedded, light ol1va gray 
(SY 6/1) !<> dark gray (N3), 
very fine 1o medium grained;tS1.ao 
medium strong, alternallng 321.00 
layers af ARGILLACEOUS 
LIMESTONE and SILT-
STONE (2,6 In. lhlckl 

~ 
0 
~ 

~ 
ii 
~ 

CNARSAW FORMATION) 100.ao 
=ic.:.::::=.:..:.::..:=.::~~~m 

322.Q..347,4 ~ 

32< 

,,. 

,:12 

Fresh, thickly bedded, dark 
sraY (N3), very fine grained. 
medhlm strong_._!;IJLTSTONE, 
(,NAP.SAW FORMATION) 

OEPlli SCALE: t :2 
CRIWNG CONTPAC'COR; LAYJIIE-WESTEAN 
CAILLER; 0. MAHURIN 

RECORD OF ORILLHOLE PZ·104·KS Sheet 18 Cl 24 

COLi.AA" ELEV! 462.3 BORING METHOD: NXCorl!I & wamr 
DRILLING DATE: $Ji:!2IG5 • 6/<4195 
OAILI. RIG: CME 7.5 

,,, ... 
"""" ...... .......... 
F,Fl)la'lioll 

0 El.EV • 
DEPTH • , 
""' • 

148.10 

'"""""' -· C.C..Wd K·~ u._ 
.......... ti 

ST~d -Mtt~ VR-V. Rou!t'\ 
> • is :g~ jw ROD 8;i o" ~8! ~ <ffi • ff 4., O 0000 ~ 0 

"IICI ... fl! ~ ........ - • 

LOGGED: 0. All.OWAY 
CHS;CKEO: S, TILTON 
OATe: 7f13195 

OATUM: MSL 
COORClNATESN: 1066993,15 
AZIMUTH: a 

E: S1682o.!SO 
INCUNATION: ·90 

,..-
"'--""" CH..Qja'ile 
H·HNffd 
GAF·Gtavet Fikld 

Ul1YOATA 

T'YPEANO 
SIJFIFACE 

DESCIVPTION 

8,1,A 

J.P~SM,CL 

~ 
;; ,: 

~ 

ffi1;1 ~ 

i!i i;j •o 0 ~z "' ;; ~- ~ .. 
u ,, 
•o < ~o " ~- ;s: • • 

3: ........ "4 •• % tc:C::i:i;a: 

0 

9 = 
! 

~ 1,j 
c 

~ ;; 

CID g 
g~~s~ 
22~12~ 

" 0 

" ; 
ls! 
0 

~ 

NOTes 
WATER LEVELS 

!NSTAUMENtATION 

6/2195@ 12:40 
End Run32 

6/2195@ 14:00 
End of Run 33 

Golder Associates 



PROJECT: lAIDI.AWJRl·~S 
PAOJECTNQ: 943-284S 
LOCATION: BRIOGEl'ON, MO 

""" 

336 

340 

K 

DESCRIPTION 

322.0-347.4 ft. 
Fresh, <hlckly bedded, dark 
gray {N3), very fine Jrninl:Kf, 
medium stron~ Sil STONE, 
r,NARSAW FO MATION) 

338.0-347.2ft. 
Siltstone becomes weak 

339.3-339.5 ft. 
Soft, medium gray (N5}, Clay 
seam 

13490 
347.+35a.a a 347.4Q 
Fresh, lhinly bedded, medium 
dark gray (N4), tine 
crystalflne, medium strong, 
OOLOMrr!C LIMESTONE. 
f,NARSAW FORMATION) 
Arglllaceous, numerous stlaley 
partings, some thfn lnterbeds 
of Slit.stone {<4 In. thick), 
fossiliferous, coarse chert 
nodules common 

DePTHSCAL.E: 1:2 

" g 
l,l 
~ 
a. 

i; 

OAIWNG CONTRACTOR: LA.YNE·Wf;STSAN 
DRIU.ER: 0. MAHURfN 

RECORD OF DRILLHOLE 
8CIRING METHOD: NX Cc:M1! & water 
OAiU.iNG DA TE'. $122195 • 814.195 
CRILL FIIG: CME; 7$ 

J.Jont 
11'-faut ........ .. ..._,, 
f'.F"""" 

d ELEV z 
z OEP1'< , 

(FT} a: 

34 

143.10 
339.20 

1!µ,10 

"'"""" ~-""""""' ......... 
""""""""" 

... ......, .. 
ST..S~ -,_ 

VR.V. Aiiusi1 
> W• • !8 ww 

i~w 2a IIOO .. 
~ffi 58~ & • &i~& .~. • • "" ........ " . 

"' % 

LOGGED: O. Ail.OWAY 
CHECKED: B. TILTON 
OAi'E: 7113195 

PZ-104-KS 
OATUM: MSL 

Sheet 20 of 24 

COi..i.AA El.eV'. 482,3 
COOAO!NATES N: 106a993.15 
AZIMUTH: O 

e.: s,esro.so 
INCLINATION: ·GO 

F .. F~ 

~ :z Cl.-ct.ylnll ~ Cl g 
CH-a-

f!lr.:i ~ 

I 
cl i ~ li·H•alod z ~ 

i NOTES GRF•C:tavtl f",hd 

i " 
w ~ 

~ ;; a: 
~ I; WAlER LE\/elS I UITYO TA a: a. .; 0 INSTRUMENTATION 

~o TYPE AND 
~: ii: •g8 SURFACE ~9 tE ~; i ... ~ DESCRIPTION i3 ~! ~ !l2! ~2 !12 £ 

Golder Associate$ 



PROJECT: LAIOt.AW,fFU.FS 
PROJECT NO:. 643-264a 
LOCATION-; BRIOOETON, MO 

364 

DESCRIPTION 

347.4-358.3 ~ 
Fresh, thinfv bedded, medium 
dark gray (N4), fine 
cryste.lllne, medium strong. 
OOLOMffiC LIMESTONE, 
rNARSAW FORMATION) 
Argmaceous, numerous sheJey 
~rtlng.s, some thin interbeds 
of Siitstone (<4 In, thick}, 
fossillferous, coarse chert 
nodules common 

358.3-384.7 ft. 
Fresh, thtnty bedded, medium 
gray (NS}, wtematfng fine 
c:rys.eEline and coar..e 
crystalfine layers, medium 
strong to strong, ABGILLACEOUS 
LIMESTON~ (KEOKUK 
FORMATION) 
Some zones losslllferous, 
abundant medium bluish gray 
{58 511), chert layel'li', coarse 
grained chert nodules common. 
thinly laminated, shaley 
partings common. trace 
dissemlnated pyrite 

DEPTH SCALE: 1:2 

"' s 
l1 
r • 
~ 
~ 

CFIIWNG CON't'fl.ACTOR: LAYNE·WESiERN 
OR!UEA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS $ho,t 21 o1 " aoFIING METHOD: NX Cotll & Walet DATUM: MSL COLLAA ELEV: "8aa 
ORILUNG OAlE; 5122185 • 8/4/95 COOROINATES N· 1066a93,15 E: 516820.:SO 
OAl!.L RIG: CME75 AZ!MUl'H; 

""'"' ,c,,,.,.. ·-- F•F~ .~ ... <-"""" ·-- c1...c:.y1n11 ....... U-U~ SM-&:r,gclh CH""""' ·-- ST.st.PPll(I """"" H,H•dtd 
F·i'olaton Hrt~llr 'ffl.\l,ibql ---~ 0 UITY TA 

g ~~ """' 
ww 

h!. ~8 z s; ROD 
;i ffi 

TYPE AHO 
DEPTH , ~8~ ~ SURFACE ~" 

"" • a; e.ooa ~•o OESCRtPTION 0 0 0 
m,oc,.-N N.-<1;1 ..... " . 

• J,l,R 

37 
1
: 

LOGGED: 0. AL!.OWAY 
CHECKED: B, TILTON 
DATE: 7113/95 

0 

" z r 

ffi~ I, 
~ 1li "'c c 

~~ "' ;;; 
~ • ~ 

~ 

lE~! 

INCLINATION: ·90 

" ci i ~ 

~ 

~ ~ c • ;;,; 

o~8 . .. i~ 
•• u it 1fl i! 

z 

g 
11 
0 

~ 

NOlES 
WATER !..eJEl$ 

!NSTRUMENTAllON 

@358.3ft 
Inferred top of KEOKUK 
FORMATION 
Onll!ng rate slows 
slgnfficant!y due to 
cnert layers 
612195 @ 17:00 
End of Aun 36 

Golder Associates 



PROJECT: LAIOI.AW/Rt.fS 
PROJECT NO: 943-2848 
LOCATION: SRUX;E.TON, MO 

370 

'72 

374 

J76 

378 

TYPE 

DESCRIPTION 

357.7-384.7 ft 
Fresh, thinly bedded, medi1Jm 
gray {NS). attemating Hn-e 
crystalline and coarse 
crystalline layers, medium 
strong tosb'ong, ARGILLACEOUS 
LIMESTONE, (KEOKUK 
FORMATION) 
Some zones foosUiferous, 
abundant medium bluish gray 
(5B 5/1}, chert layers, coarse 
grained chert nodules common, 
thinly laminated, shaley 
partings, common, trace 
disseminated pyrite 

Below 378,5 ft 
Ontv occasionaf shaley 
partings 

OEPTH SCALE: 1 ;2 

• 9 
~ 
~ 

~ • 

ORIWNG CONTRACTOR: LAVNE·WESTERN 
OAlu.EA: 0. MAHURIN 

RECORD OF DRILLHOLE P2-104-KS SrnNlt 22 Of 24 

COUAR El.EV: 482.3 BORING METHOD: NX Cora & water 
DA!WNG OATS: 5f2Zl95 • EIJ,4/95 
ORILLAIG: CME75 

"""" PL·Planar .. .....,,.. , .... c.c...,.. .............. ...... U·U~ ··-......... sr-s1opp111:1 ""'""' F·Fclo:lion J·l!ft9Uar mv. Roul.11 
~ m~ DI 

"' El.EV d ::!'!! "' 8 "' Cw 
z 8§ RQO a~ '"'~ """" ~ ~"' ~8~ :ii ifil "' "' "l!f~~~ QCIOQ 0 g m ... .-.,. " 

,os. 
. 374,:JO 

39 1~0 

LOGGED: 0. AU.OWA'f 
CHECKED: B. Tit. TON 
DATE: 7/13195 

OATUM: MSL 
COOACJNATES N: 
AlJMUTH: 0 

N fTYOATA 

lYPEAA:0 
SURFAC!; 

DESCRIPTION 

B,U,SM,CL 

Cl ;,; 
ffi1.1 •o ~z i-

x 
i, 
z w 

"' ~ w 

0 

11 .,. 
M ~ ! c 

I 1il ;;; 
0 ;;; 

E: 1516820.50 
INCUNATION: ·90 

NOTES 
WATEA ll;VEI.S 

INSTRUMENTATION 

lilm5@18:00 
End of Run 37 

6/2/9S@ 19:15 
End of Run 38 
Stop drilling 
613/95 @ 7:00 
Drtfllng resumed 

6/3"95@ 13::JO 
EndofRun39 

Golder Associates 



PAO.Jeer: LAIOLAW/Af-FS 
PROJECT NO: 943-2548 
LOCATION: BRIOOB'O», MO 

... 

360 

RCJCKTY? 

OESCRJFTION 

384.7-393.8 ~ 
Slightly weathered, thinly 
bedded, p;nklsh gray (SY 611) 
to light olive gray (5Y B/1), 
f-m crystalline, medium 
stf'Qng to strong, 
LIMESTONE, (KEOKUK 
FORMATION) 
Some zon913 coarse grained, 
chert layers common (<6 In.), 
sMolitic, some zone:3 
siflc:lfied 

392 @ 392 .o ft 

394 

366 

390 

400 

Three open vugs with qunrtt 
crystaJs (<1 in.dia.) 

3113.8-406.5 ft. 
Moderate to highly weathered, 
thinly bedded, light gray 
(N7), f·c crystalline, 
medium strong to weak. 
SlllCIFIEO LIMESTONE, 
{KEOKUK FORMATION) 
Chert nodules and layers 
common. styioUtic 

398.5-399.1 ft 
Highly wea.thered, ve,y porous, 
{open vugs <5 mm.), weak rock 

DEPTH SCALE: 1 :2 

§ 
0 

Ii' 
i/i 
" 

OA!LUNG CONTRACTOR: LAYNE-WESTERN 
OFl1Ll.£A; 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Coro & wmer 
DFULUNG OATE: 5IW95 •614/95 
DRILL FUG; CME 75 

""'"" pt,,,..,.. ·-"""" CCUw<I ·-...... .,._ 
··-........ ST·~KI "'""""' """"""' ........ VI\-V,~ 

> ffi ... OJSCO 

" w; ~o EUell z i'!~ i1U0 z :Sg ROD 

"""" , u. ~~ ~ii~ g 
IF11 " " DOCIC> ~ . O o 

......... N "' ......... _ " . 

4l 
1?t 

LOGGED: D. ALLOWAY 
CHECKED: a TILTON 
OATE: 7/13195 

PZ·104·KS 

f•f~ 

DATUM: MSL 
COORDINATES N: 1056993, 15 
A.i:IMUil-1; 0 

" 0 CL'°'Ytnr.1 z " CH'°""' ~~ ~ 9 1-f-H~ ~ GRF-Graval ~cl w ... 
~; "' '!; ~ ... 

rrYOATA 

" " 0. 

TYPE MD 

~ 

i! 
§ 

Sheet 23 at 24 

coll.AA ELEV: 482.3 
E: 516S20.50 

INCLINATION: .00 

0 

i NOTES 
WATER LEVELS 

" INSl'RUMENTATION 0 ... 
" 2, SURFACE ii: g~g w ... 

DESCRIPTION 2~ ~i2! 

6/3/95 t 15:00 
End of n40 
Sro)I. drilUng 
6/4 5@a·.oo 
Drilling resumed 

Golder Associates 



PROJECT: LA1tx.AW/Rf·FS 
PROJECT NO: IJ43.2848 
LOCATION; SRIOOETON, MO 

410 

414 

~ 416 

KTYP 

OEScRtPTION 

393.8-IOB.5 ft. 
Moderate to hi'lv weathered, 
thinly bedded, · flt gray 
{Nn, t-c crystal ne, 
medium strong to weak. 
SILICIFIED LIMESTONE. 
(KEOKUK FORMATION) 
Chert nodules and layers 
common, stylolltic 

@403.Bft. 
Highly weathered, very porous, 
weak rock 

End of Record of Ori/lhole 
at408.8~ 

DEFTH SCALe: l :2 

g 

I 
0 

ORIWNG CONTRACTOR: lAYNE·WESTERN 
DRJltER; D, MAHURIN 

RECORD OF DRILLHOLE 
BORING M!u'HOD: NX Cc~ & Wntet 
ORIWNG DATE: ~5·8/4/95 
OAIU.RJG: CME75 

J.Jcirrt 
ll-FJl,lfl ....... 
13-B&ddi'!g 
F·Foldrin 

ruv ~ 
z DEPTH , 

~n ~ 

7910 

7350 
ot0s.ao 

Pl.·- ,......,., 
C.C,,,,,d ·-U·UndJalina ........... 
ST.S- """""' H_.... IJR.V.RQl.lgh 

> Is O CO 
~ 

~~ iJl!m ROD iffi 8~ 1!8~. 
~ ••• cooo ~ $ • ..,,. ... N N""tll>II>-

LOGGED: O. AllOWAY 
CHECKED: 8. TILTON 
DATE:; 7/ljts5 

PZ·104·KS 
OA'llJM: MSL 
COORDINATES N: 
AZIMUTH: 0 

"'"'"""" CL-0,y"" c...,,_ ..,,, ... 
QRF..Qnmf Fhd 

u CAT 

TYPE ANO 
SURFACE 

DESCRIPTION 

ShfH!t 24 of 24 

COLLAR a.ev: ...... 
1006993, f5 !;: 1518820.50 

,: 
r; 

~ ffi a: ;:; ... 
"' 

INCLINATION: -llO 

0 

§ I ... 
f;I 

~ 0 
;, 

a2sg! "' ......... 
li!2~i2 ! 

" i re 
0 

Hi ... 

NOTES 
WAlEA LEVELS 

INSTFIUMEWATioN 

Core LO$$ in hfghfy ,.. __ 
6/4195@14:10 
End Run42 

614/95@ 14-:45 
Drilling completed 

Golder Associates 



11 

u 

50 

10 

15 · 

25 

40 

Well No. PZ-104-KS 

Boring No. X-Ref: PZ-104-KS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066993 ft. 

Easting: 516821 ft 

Drilling Summary: 

Total Depth 408.0 ft. 
Borehole Diameter 10 In, (0.0M249.0 ft.) 5 7/6 in. (249.0-408,0 ft.) 

Casing Stickup Height 1.72ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75. Schramm Portadrlll T660H 
Blt(s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 In. and 10 in. Button Bits 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 In. Souare Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log 2<_ Geophysical Log x 
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.72 - 397.37 
397.37 - 407.17 
407.17 407.50 
+ 1.00 - 249.00 

C1 
S1 
C2 
C3 

484.04 ---
84.95 

75.15 

483.30 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 

- 84.95 

- 75.15 

74.82 

- 233.32 

(4 in. long or 0.33 tt.) (C3-see comments) 
Screen: s1 2 in. dia. Schedule 80 PVC, 0.01 O in. 

machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Siiica Sand, 395.0-408.0 tt. 

Fiiter Pack: Less than 50 mesh Silica Sand, 

393.0-395.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-378.0 ft .. Neat cement, 3.0-249.0 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 378.0-393.0 tt. 
Concrete: 0.0-3.0 ft. ---------------

Elevation Ground Level 482.3 ft. NGVD 
Top of PVC Casing 484.04 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date TI me Date Time 
Drilling 
CME 75 (augers) :2121/95 16:40 2121195 17:Sll 

CME 75 (core) Sf22/95 14:0o 5/"2195 14:45 

Schramm Rotary 6/7/95 7:15 617105 11:30 

Geophys. Logging; 8/8/95 10:30 6/8195 1:.:!:15 

Casing. 
2" PVC 6119/95 ~.30 11119195 11:00 

6'"' Steel 512S/95 """' 5/2Sf05 13:30 

Fiiter Placement: 6119/95 111.15 .,,.,.. 13:00 

Cementing: 
Development 
Bentonite Grout 6119/95 13:TS 6/19195 17:00 

Bentonite Seal 6h9f95 ra:'oo ~ 13:i"s 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp ('C) 

Recovery Data: 

,oo 
90 
80 

"' 
,o 

~ 
eo 
00 

I I ' 
I I I 
I I I 

I 

a,! +o 
H 

30 

20 
,o 

0 
0 20 60 eo ,co 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Not to Scale supervised by ___ ""a"'. n""1"'10,.,nc.-------
Job Numb•r 943-2848 

S~e LAIDLAWIOU2 RI-FSIMO 
File Name PZ104KS 

1 





I/Ill/Ill 
LAUM.A W WA8Ti! 8YSTEll8 lNC, 

LA!DLA\UOU2 R!-FS/MO 
WEST LAKE LANDFILL 

OPERABLE: UNIT 2 

NORTHING, 1066421.35 
DA11JM EASTING, 51623(1.23 El£VATION 481.2 

SOIL BOREHOLE 
6.25 rnch r.n. Hollow SteM Auger-

SPLIT SPOfJN1 2,0 inc:h O.D./1.5 inch [.D. CSP) 

SHELBY TUBE:1 3.0 inch D.D.12 13/16 inch I.D. (SH> 

DRU. RIG CME 75 - TRUCK MOUNT SURFACE COHDfflOHS Gro.ss t;eld 
ANGI.E -90 

!i ~ I ~ I! 
l l,:l' 
3 )IT' 
3 1o,z1 

I 2 

2 2 ,.s• 
2 l!1F 
3 90Z) 

-,3 2 

,4 
2 
3 
5 

5 7 

6 
l 
2 
4 

7 5 

8 0 
2 
3 

9 2 

10 
l 
2 
! 

11 2 

12 0 
0 
l 

13 3 

I 

Sli'MINGNA 

i 
I ---OESCAIPIIOH OF IIAlliWL 

(0.0-4.4 f't.) f"!rM, r1odero.te yellowish 
brown (lOYR S/4), StL T, with tra.ce fine 
Sand, NR, MOist, CML), CLOE:SS, 

(4.4-18.5 f"t.) Very sof't to stlf'f, 
Model"'a. te yeltow;sh brown <IOYR 5/2), 
SILTY CLAY, NR, Moist, CCL), <LOESS) 

f'roM 7.0-16,0 f't., gro.des to rndude 
tro.ce f'aur snnd, c::oio,.. grades to light 
otlVil" gt'"a.y C5Y 6/1) a.nd MOciel'"ate 
yeHowiSh brawn ClDYR 5/2) (riottted) 

(476.8) 

SP 

(i) 

SP 

® 
4,4 

SP 

@ 

SP 

0 

SP 

® 

SP 

© 

SP 

0 
SP 

® 

LOG 
80RIH(l NO. 

PZ-105-SS 

OF 3 

START f1Nl5II 
1lolE TIM£ 

14•20 17'15 

tl'.'IE OlilE 

5/19/95 5/19/95 

~ 
~ 

"' w 
,: 

:,; 

>->- c:, 
<t ,. 

Q 

" !.:: .., ., :r 
u 

"' 

"' "' ' v 

~ ' ~ 
Q 

~ ~ g Q 

.. 
v .. 
ru 

"' • "' M 

" '" ;! "' N 
a. 

d ~ z i 
~ ..., ..,, c;: 



IIIJi/111 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE 
SITE PW,1£ NC, I..OCATION ORIIJ.ltC IIETliOO: 

6.25 inch I,D. Hollow SteM. Ai.,ger 

--LAIDLAWOU2 RJ-FSIMO 
SPL[T SPOON1 2.0 Inch O,D,/1.5 inch l,D, <SP) 

w'(ST LAKE LANDf"tLL SHELBY TUBE1 J.O inch 0.0./2 13/16 inch J.D. CSH) 
OPERABLE UNIT 2 WAlER I.FN£1, 

'IIIIE 

Do\TE 
NORTHlNGi 1066421.35 

CA'S1NG OEPlH DA'IIJII E;ASTING• 516230.c.l El.£VATION 481.2 
DRIJ.. RIC CME 75 - TRUCK MOUNT SURFACE OlNOt1IOIIS Grt:tssv Fleld 

NIGi.£ -90 IIEMIHCNA 

- !-IIIIMER 

~ ~ I I I ~ ~; - -- I !! I IIESCM'IIOI; OF IM'IERW. 

'= .... 
~ 

SP -,_ I -.... ® -~ 

E:: ..: I;:- 16 I-= 
I t')' FrcM 16.0-18.5 ft .. gro.des to little fine -,_ 
4 [fil' sand, color gro.des to ME'ciiuM light gr0,y -.... 7 '" (N6) SP -.... -!::::-17 8 

® -
'- : 
'- -I,.. -i-1s = ,...__ -= 5 .I&:. -5 2.D' = '- 8 "" <185-20.5 ft.) Sttf"F', olive gra.y SP '- -'-19 9 CSY 4/1), fine SANDY CLAY, NR, wet, 

@ -t: CCL>. <ALLUVlUM) --'- ~ 

-= -
,::- 20 '- '-

3 1.7'~ (460,7) 20.s -.... 6 2i' -.... 9 85.7.) ••• (20.5-27.I Ft.J CoMpo.ct, MedluM gro.y SP -~ .... -I;:- 21 13 .... {NS>. f'-M poor"iy graded SAND, NR, wet, 
@ -.... (SP), (AL.LUVIUH> -'-

... ' -.... .... . .. ;,... -- -,=--22 .. ::-~ - -I 1,3· .... -- 4 li:o' .... -- li:!IZl 

.... 
e e2.s Ft,, grades to tess stlt SP -'- a .... -= I;:- 23 9 

.... 
@ 

.... 
.:- -- .. -.... .... -- :::: -

;=-24 .. ::-~ - -4 !,5' .... -c: 8 2]" .... -
18 ''" 

.... SP -- .... e 24.7 Ft., gro.des to nore silt -
!::::- 25 19 .... 

@ -.... -- . .. . -.. ::~ .... -.... - -::- 26 
.. : ;1- I- '--- -l u .... -,_ 

4 a,· .... -.... -t: 5 6:!ll .... SP -
!::::- 27 9 

.... (454,l) 27.! 
@ -.... 

(27.1-29.6 f't.) Loos1;> to conpo.ct. f'lll'diun -'- [,.. -'- gro.y CNS), SILT with llttle t"lne Sand, -,_ 
NR, wet, (ML), (ALLUVIUM) -I;:- 28 .... '--- -l 1.7' -- I air --3 es.:1 

IN 
SP -c-29 12 {451.6} 29.6 @ -J <29.6-33.S Ft.) Very loose to dense, I -l-. -

~ riecliuM gro.y (NS>, f"-n poorly graded : ,_ .. : :r 1 SAND, NR. w~t. CSP>, <ALLUVIUM) 

LOG 
-NO. 

PZ-105-SS 

SIIEEI' 
2 OF J 

DRIU.iNG 

STN!I' -- 'lillE 
l4tZO 17:15 

Do\TE DIITE 

5/19/95 S/19/95 

-
~ a 
(.) 

(!) 
z 
:3 
ct: 
Cl 

~ 

" :, 
Cl 
~ 

;i 
ci 

~ 
8 
Cl 
Cl g 

"' ~ 
"' "' ' .., 
~ 

"' 

d z: 
ID 
0 ... 

~ 
~. 

~ 

~ 
::i 

i 
~ 
0 
;;., 
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I 
I 
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~ 
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""""""' LAIDLAW wi,.;TE SVSTeMS INC. 
SOIL BOREHOLE 

SIIE IIIM£ ANO LOCA1JON --6.2S inch I,D, Hotlow SteM Auger 

--LA!DLAW/OUc RJ-FS/MO 
SPLIT SPOON1 CD inch 0.D.lt.5 inch I.D. <SP) 

VEST LAKE LANDtlLL SHELBY TUBE• 3.0 Inch 0,D./2 13/16 Inch [.)). CSH) 
OPERABLE; UNIT 2 WAlER LE.Va. 

'11£ 

BllE 
NORTHING, 1066421.35 --0,.TIJM EASTING, 516230.23 ll.E.VATION 401.2 

OOIU. RIG CHE 75 - TRUCK MOUNT SURfACECCll«XllOIIS Gl"'l.155" F'1eld 

AACIE -90 -NA 

SAMPLE:HIIIIMER 

' i! I 
I I ~- I 

AHO i I om:RIPIIOHOFlolAlERW. 

'- " a.a• .... <2'!!.6-33.9 Ft.) Very loose to de-nse, -.... 8 Eli' r,ediur, gro.y CNS>, f' ... M poorly grcded: -
I:: 

.... : ta '"" .... SAND, NR, wet, CSP), CALl.UVIUM} SP .... 
::-31 29 .... 

@) -.... -- .... -.... - -.... .... . ... -
c-32 .... : ___ ~ -= I 2,ll' 

.... 
'- .... -10 aw .... . I... 37 ""' 

.... -
=-33 

.... SP -33 .... --:: .... @ - .... -.... 
'- .... -I... .... -t::- 34 

.... -L C:33,8-35.a Ft.) Very dense, light at;ve ,___ -,s 0.5' ~ gro.y <5Y 6/P, LIMESTONE GRAVEL, SR, SP -I:: 50/J' 1:W .... wet, CV(ATHERED LIME:STON( BEDROCK) : 
'- (511',i;) .... 

(446,2) 35.0 @) -t::- 35 -End of' Soll Borl;!'hole · Log o. t 35.0 Ft. -.... -
I:: See PZ-105-SS Record of OrtUhole f'or : 
l:::-36 rock descriptions --L.. -L.. -,_ -'--37 -I:: --
t:_38 

---L.. -L.. -I... -..... -'--39 -t: ---L.. -t:- -40 --'- -L.. -L.. -t;:-41 -: t: --1::-42 --L.. -L.. -L.. -'-:-43 ----
t;:-« -= -/L. : L.. - -

LOG 
BOll1NGNO. 

PZ-105-SS 
Slim 

3 OF 3 

lllllWNG 

sr,ar -'IWE TIME 
14120 17•15 

O,.lo DAlo 
5/19/95 S/19/95 

-

z 
"' w ... 
"' w 
:, 

' w 
~ .. ..., 

,. .. 
:, 

"' -l 
;;> 

"' 

~ 

! 

a, .. 
a, 
ru 
• M .. 
"' 

cl z 
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PROJECT; LAIOLAWIF«·FS 
PROJECT NO: 943-284e 
LOCATION: BRIOGETON, MO 

OESCAIPTION 

32 0.0.35.0 ft 

38 

See Soll QQreho!e Log 
PZ·10S-SS 

35.2-35.9 ft. 35,al 
Dark vetlowioh orange 
(10YR 6/tl), Clay5tone layer 

39.0s52.9 ft. 
Sl!ghtfy weathered, medium 
bedded, medium light gray 
(NG), fine grained, medium 
strong, LIMESTONE. (ST. LOUIS 

40 FORMATION) 

44 

.. 

• 48 

Clay filled joinf.s and layers 
of Claystone 

CePTl-1 SCAf..E: 1;2 

" g 

~ 
0. 

~ 
" 

OAIWNG CONiRACTOR: LAYNE·WEST!;RN 
DAit.LEA: 0. MAHURJN 

RECORD OF DRILLHOLE PZ·105·SS ~t1of8 

COl.1.AAELW: 481.2 BORING .METHOD: NS Core & wl!U:( 

DAILLING·DATE: 5/20195 • 5/21'95 
OFUU. RIG CME 75 

,_,_ PL,Pliltlilr ......... 
F,F~ C,Cuvad ·-....... U-Undl.Alrlg ·-iMl•c,~g ST·Sl•JlPOd ......... 
F·Foir1U(;tn HmiQUar VR-V. Rougll 

''"''°"" CL-clay lnfM 
CH~ 
H·H1Dkld 

DATUM: MSL 
COORDINATES N: 106642:1.35 
AZIMUtH: O 

" ~ ~ 
a 

ffi1:j ~ z 1:i ~ 

GRF..Qrav.l Fhd l,o w 0 

" a: l! 

~ 

;;, 

E: 51e230.23 
INCLINATION: ·90 

,: 
g 
It 

" NOTe$ 

~ ~~ !!! WATEA Ll:VElS ~ 0 > ~~ DlSCO NUITYOATA m 

" ~ 

""' 
""""' ,n 

WW 
c> ~~ jw AQO 8·§ O ffi !!8~ g c ~. 

w O 0000 """'~t-l .............. 

LOOGEO: D. AU..CNIAY 
CHECKED; B. TILTON 
DA it- 6/ 13/55 

• 0 
ff • 

lYPEANO 
SURFACE 

OESCR!P'llON 

Cote Loss 

Care loss 

J,, VA, Fe (2) 

J,PL.A,CL (3) 

" 
0. ,; 

fg fr ~ ! ii aaggg 
0 ~!~ ~¢£! 

n-nw,.-N.., ... ,,..,. 
ii;a;a:a:a: 

0 
I;; 
I!! 

INSrnUMENTAT!CN 

5/20/Q5 @ 8:20 
Began drlfllng Run 1 

5/20/95@ 9:00 
End of Run 1 

5/20/95 @ 9:45 
End of Aun 2 

43,0.44.0ft. 
Heated seam at ou 

Golder Associates 



PROJECT: lAIDLAWIFll·FS 
PROJECT NO: 943-2MB 
UX:A.TION: BRIDGETON, MO 

48 39,()..52.9 It. 
Slightfy weathered, medium 
beaded. medium Hght gray 
(NB), fine grained, meQium 
:rtrcng, LIMESTONE. (ST. LOUIS 
FORMATION) 
49.0ft. 
Color grades to pale yellowish 
brown (10VR 612) 

50.Sft. 
Pyrite present 

51.Q.51.2 ft. 
Sandstone layer 

52. 51,9--52.3 ft. 
Sandstone layer 

52.MS.211. 
Fre$h, medium bedded, pale 
y<!lfowish brown (10VR 6/2), 
fins to microc:rystalUne, 
medlum strong. LIMESTONE, 
(ST. LOUIS FORMATION) 54 Zones or thin clay or slltcoos 
lam!natians 

54.S.54.8ft 
Chert layer 

.. 

57,6-57.9 ~ 
58 Clay layer 

57.9-58,6 ft 
Sandstone !ayer 

"' 

... 
DEPTH SCALE: 1:2 

g 
~ 

g 
,: 

~ 

ORIWNG CONtAAciOR; LAYNE·WESTERN 
ORILI.EA: O. MAHURIN 

RECORD OF DRILLHOLE PZ·105-SS Shoot i of a 

OATUM: MSL COLLAA eLEV: 481.2 SOF!INO METHOD; NS Core & water 
OA!LUNG DATE: 5/20/9:5· 5121195 
DAILL J;IG: CME 75 

COOA01!14ATES N: 106842t.;J5 E: !!Hl230.23 
INCLINATION: ·GO 

,..-
F,Flll.ll! ....... 
B·St~ 
i:,Folhl'llon 

El.EV g 
DEPTH • a 

""' 
~ 

AZIMUTH: o 
PL•Pl;!;l'IIIC' 

C·""""' 
U,UtldUalrlg 
ST•SftpPe<I 
HlfG{IU# 

is 
RQO ~. 

~ffi .~. 
N•l!l<a..-

.......... F•·F~ - Cl.-Owf""' ......... ., ~ - """'""' VR.Y. Rough GFIF.orawl F~ 

01 NTNUI OA A ·~ lYPEANO ~a! g SURFACE 
OESCRIPTION 

~ ll 

J,PL,R,CL 

Core Loss 

• J,P,A(2) 
J,P,R (2) 

• J,PLVA 

• J,PL.VR 

J,I.R.CL 

• J,PL,R 
J,C,SM,CL 

J,PL.R (3) 

J,PL.R (2) 

• J,PL.R 

LOGGED: D, AUOWAY 
CH~KEO. B. TILTON 
DATE: 6/13/95 

"' .. ~ ~~ z ~c w ~., 
"' f Ii; 

y 

fg a: §~ <a 
ffi ~;: ~ 0• 

c 

r.l g 'g 
c ~ ~ .. 

i5 .. .. 
0 

" 0 ooo 
tr ~~ ... ... 

~~i'E!ir 

z 
0 

g 
w 
ii: 
0 .. 
~ 

NOTES 
WATER t.e\18..$ 

INSTRUMENTATION 

5/20/95 @ 10:20 
End of Run a 

5J20/95 @ 12'00 
End cf Aun5 

Golder AS$oclates 



?AOJECT! l.AlOLAW/RI-FS 
PROJECT NO; 943-2648 
t.OCATION: BRIDGETON. MO 

ROCX E 

OESCR!PTION 

64 52. 9-65.2 ft. 
Fresh, medium bedded, pa.le 
yelk>wioh brown (10YR 612), 
fine to microo~lne, 
medium strong, UMESroNE, 
ST. LOUlS FORMATlO 416.00 

65,2·79.G fl es.20 
Fresh. medium bedded, medium 
gray (NS), mlcroctystalline to 
Hne grained, medium strong, 

ee ARENACEOUS DOLOMITE, 
\ST. LOUIS FORMATION) 
Pyrite and calclle filled 
fractures 

.. 

72 

74 

" 

78 

77.6-78.51!. 
Clayey layer 

79.0-80.3 fl 
Fresh, thinly bedded, light 
olive gray (!SY 6/1), fine 
grained, medium strong, 
SANDSTONE. (ST. LOUIS 
FORMATION) 

·J lncludes thicfdy laminated 
clayJayers 

CEPTH SCAt.E: 1~ 

§ 
~ 
~ 

~ 
~ 

OAILUNG CONTF!ACTOR: LAYNE-WESTERN 
CRll.LER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS Sheet 3 or e 
COI.LAFI Et.EV: 481,2 BORING METHOD: NS Core- & wauir 

DRILLING DATE: 5/20/115 • 5/21/QS 
ORJLL RIG: CME 75 

J..Joi'll PL·F'tktlr '""""" ~- a.- ........... ....,.K """"""""' ··-B-Sadding sr .Slllpf'JK R-
,.,,"°""" 
CL·C1arlnfill 
CH-chlorila 
H·Heaktd 

DATUM: !.i9l, 
CCOFIDINATES N: 1066421.35 
AZlMU'TH: 0 

" i!i 
~ 

E: 51e:a30.Z! 
INCLINATION: ·Go 

ii 0 

i:i ~ ~ ~ ! 
F-Fe1b11on l•lrr,Ql.la' VR-V. f\cup1 I ~~ 

GRF0 Gravt1 Rod 

~~ f i 0 ~ 

~ 
NOTiaS g "' 

'"" DEPTH 

"'" 

?{f.00 

,. 
" 0 

g • <O ww •• 
N QA, 

g 12 i~ z 8~ 
RQQ 

~ ~ffi !8! g • • e: ~ 0 

TYPE AHO 
SURFACE 

OESCRlPTION 
N"C'CJ"''" 

., 1~ 

8 gg'"I, 

LOGGED: 0. AllIJWA Y 
CHECKED: 9, TILTON 
OATE; S/13/95 

• " s 

J.P~R 

• J,PLR 

J.P~R (2) 

J,l,R 12) 

• J,ST,SM 

• J,ST,A: 

• J,l,A 

" 5 c a ;;:, 

a:inJg§ 
n.-r:ov .. 
fi!2i!:~i! 

0 
WAiERtEVSL.S 

INSTRUMENTATION 

5120195@ 13:00 
End of Run 6 

5/20/95 @ 14:00 
End of Run 7 

Golder Associates 



PROJECT: LAICtAW/Rl-FS 
PROJECT NO: IU3-U't8 
LOCATION: BAOOETON, MO 

.. 

ROCK 

CESCRIPTION 

40090 •, •• 

80.3-89.3 tt. ao.30 
Fretsh, medium bedded, pale 
yellowish brown (10YR 6/2}, 
ffne lo medium i;::rystaflfne, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

84 B4.0-86.8 ft. 

•• 

.. 

Abondantchert some clay 
iayer.s (green clay) 

89.3-118.6 ft 
Fresh, medlum bedded, pale 
yellowish brown (10YA 6/2}. 

90 fioo grained. medium strong, 
ARGILlACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
89.3-92.7 ft 
Siliclfied 

92 

94 

OEPTH SCALE: 1 :2 
DFl!WNG CONTRACTOR: LAYNl:·WESTEAN 
OAILI.ER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·105·SS Sheet <& of 8 

BOAfNG METHOD: NS Cote & wa.ter 
OAfWNG OA'TE; 5/20/95 • !51.!1/9!5 
OFULL FIIG: CME 75 

LOGGED; 0, ALLOWAY 
CHECKED: B. TILTON 
OATE: 6/1.:Jllni 

• J,l,R 

J,l,SM,CL 

• J,ST,CL (2) 

• J,i,R,CL (2) 

J,PLSM 
8 J,PL,SM,CL 

J,PL,SM,CL 

J,PL,SM,CL 

J,PLSM,CL 

• J,l.R 

J,Pl.SM,CL 

DATUM: .MSL 
COORDINATES N: 106842.1.3:i 
AZIMU'TH: 0 

COLI.AR SUN: '481.2 
E: 5n1Zl0.23 

INCIJNATION: ·SO 

NO!lSS 
WATER 1.EVE1.S 

INSTRUMENTATION 

00.7.aG.8~ 
Broken :zone 

5/20/95@ 15:00 
l:nd of Run a 

Golder Associates 

l 
• 



PROJECT: LAIOLAWJRl:.FS 
PRO..IECT NO: S4!j..2fM8 
1.0CATION. BRIDGETON, MO 

K PE 

OESCRIFTION 

96 89.3-118.6 ft. 

98 

100 

102 

104 

106 

100 

110 

112 

Fresh, mtJ<fium bedded. pale 
yeUowish brown (10YA 612), 
fini, grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

101.S.105.0 ft 
Sillcified 

105.0-115.5 rt 
Scat1ered styloli!es, chert 

DEPTii SCAl.e: 1 :2 

9 
\! 
~ 

ii 
"' 

ORtWNG CONTRACTOR: LAYNE·WESTERN 
ORIU£A: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS Sheet $ ot 8 

cot.LAR a.EV:- "81.2 BORING METHOO: NS Core & watar 
CR,'WNG DA TE: :Sf.XW5 • 5121/95 
DAILL RIG: CM.E 75 

'"""' """ ,,_r .......... 
F-F~ 

El.EV g 
o,PTtt z , 

(Fl) : 

10 

37220 
109.00 

11 

Pl.-- '"'""'"" C-C...,od -l).- ... ..._ 
$T.Sltilpod' ........, 
Hn~ VR.V.~ 

> ~~ : 
~l,l ~§ l,'w ROD 

~lli a..gm o Uw 0 ~"' : coca ~~. .. 
... ~ ... N t\1"1'111111.- " . 

''° ~ 

"" ~ 

LOOGSO: 0. ALLOWAY 
CHECKED: B. TILTON 
OATE: 6113195 

OAillM· MSL 
COOADINATes N: 1066421.35 
AZIMUTH: 0 

f: .. F.ai:ide 
CL•Oay!nftl 

"' ~ CH,,_ 
"' ~ 9 H·Hhltd z 

GAF~Fled w ~ 

IE ,; ~ DATA w 
~ 

TYPE AUD 
SURFACE 

O~F'TION 

J,PLS'M 

J.Pt..SM 

J,Pt..SM 

F,PL.SM 

J,C,SM,CL 

J,PL.SM,Cl 

J,Pt..SM,CL 

J,Pt..R,CL 

J,Pt..A,CL 

J,PL,SM 

~ 

! 
~ 
a; 

E.: 618230,23 
INCUNATION: ·00 

z 
0 

!i 
i 
0 
t; 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5/20/95 @ 15:30 
End ofRun9 

5/20/95@ 16:15 
End of Aun 10 

Golder Associates 

"i 
1 



PROJECT: LAIDLAW/ru-FS 
flAOJECTNO: ~ 
lOCAilON: BF¥DOETON, MO 

112 

!14 

"" 

"' 

120 

122 

E 

DESCRIPTION 

89.3--118.6 ft. 
Fresh, medfum bedded, pale 
yellowish brown t10YR 612), 
fine grained, medium strong, 
ARGILIACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

118.6-131.Sft 
Fresh, medium bedded, pale 
yellowish browrt (10YR 6/2). 
mlcrocrystatfine. medium 
strong. LIMESTONE. 
fossiliferous, (ST. LOUIS 
FORMATION) 

120,$-121.4 ft 
Claystone layer 

123.0ft. 
Calcite crystals on fracture 

123.7-125.3 ft. 
ARGIUACEOUS LIMESTONE 

124 
124.0 It. 
Calcite crystals on fra.clures 

... 

;f2B 128.0 It. 
Calcite i::rystats on fractures 

OePll-1 SCALE: 1:2 

" Sl 
~ 
~ 

l 
" 

ORIWNG CONTRACTOR: LAYN1$WES'reRN 
ORILLEA: 0, MAHUAJN 

RECORD OF DFIILLHOLE PZ·105·SS 
OATIJM: MSL BOAINQ METHOD: NS Cot!! & Wider 

OR!LUNG DATE: S/20J95 • S/21/95 
ORIU. R!G; CME 15 

COOAO!NATES N: 1066421.35 
A2!MlJTH· 0 

.ht"" PL,Planar ~, .. ~ 
~ ... ~ """"""""' .. ,_,, a'r·SIIIPPDd 
F·Fobllon M~ 

> 
~ :; ELEV 0 wt z ROO o~ 

DEPTH ls t ~ffi <1'11 "' "' :u~~g ~~o 
N"l'Gm.-

11 
1
~ 

.......... F .. F~ ·- CL.QaylrrM ··- CH-ctwim'o .. _ 
H·H•tled 

Vfl.V. floustt GRF-Oq;vt1 Flttd 

SCON!l At 

TVPEANO 
SURFACE 

DESCRIPTION 

J,PLSM 

J,PL,SM (3) 

J,ST,R 

• J,Pt.,SM 

J,PLSM.CL 

B.Pl.SM,CL 
J,PL.R 

S.PLSM,CL 

8,PL,SM.CL 

" ~ :r 0 

ffix lo < 

~ 
0 

,cW a, ~ 

~o !ii ilia; "' ;; 
Iii I( 3' 

i 
lil 
0 
;; 

Shem 9 of B 

COUAFI l::LEV: 461,2 
E! !5162:Jo,23 

INCUNA.llON: ·90 

z 
0 ... 

NOTES 
WATEFI LEI/ELS 

INSTRUMENTATION 

5/20/95@ 17:15 
-End t:1f Run 11 
Ended drilling for the 
day 
5/21195 @ 7:30 
Resume drilling 

LOGGED: O. Ail.OWAY 
CHECKEO: a TILTON' 
DATE; 8113/aS 

Golder Associates 



PROJECT~ lAIOLAW/Af-FS 
PFiOJ!:;CT NO: 943--2848 
LOCATION: BR!OOETON, MO 

AOCKTYP 

OESCFHPTlON 

128· 128.0 ~ 

130 

Calcfte crystals on fracture$ 

129,5 It 
Colot grades to l!ght ollve 
gray (SY 5/~) 

131,S..141.8 tt. 
Fresh, medium bedded, fight 
oflve gray (fN 5/l!), fine 132 grained, medium strong, 
ARGIL!ACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 

134 

138 

138 

140 

141,6-148.7 ft. 
Fresh, medium bedded, pale 

142 yellowish brown (1DY6/2) 
to light olive gray {SY 5/2}, 
fine grained, medium strong, 
LIMESTONE. (ST. lOUIS 
FORMATION) 
StyloliUc, clay fllfed 
fractures 

144 

DEPTH SCALE; 1:2 

.. 
9 
¥ .. 
<! .. 

ORlWNG CONTRACTOR: LAYNE·WESTEAN 
ORlUER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·105-SS stNWJt 7 DI' 8 

COUAR El.EV! "'i1.2 BORING METHOD: NS Core I Wmt 
OAIL!JNG CATE: 5J20l95 • 5121195 
OA!U. AIG; CME 75 

.J.Jed 
f.F*'t , 
~""M .. ._ 
ll·Fohlion 

0 ruv z 
OEPTH z , 
wn • 

PL·fll.1ner-

.__ 
c;.cuv,,, -U·Uni:u.rlng ,..._h 
ST·Slappl,d -··- \fR. v' RIX.l!tl 

> • 01 • ~a WW 

~t ROD ~~ )iw 
~Bi: !ffi • t::!000 ~~. g g ,alll'l'o:.I tot•aa .. 

• 

LOGGED: 0. AllDWAY 
CHECKED: a TILTON 
CATE: 6/1:1195 

OATUM: MSL 
COORDINATES N: IOSS.¢21.35 
AZIMUTH'. 0 

"' ;!, :r 
Iii 1,'i 

c g 
F .. Fe<bkte 
Cl..Qaylnlll 
CH-chonl, 
H·H.iililcl 
GRF,.()milll Fied 

~~ 
~t I 0 ~ 

UITV TA 

1YPEAN0 
SURFACI:: 

Oi;SCAIPTION 

J.Pt..R 
6,PL,SM.CL 

B,Pl.SM ,CL (2) 

J,Pt..SM.CL 

J,Pl..SM,CL 

J,Pl.,SM,CL 

J,PL.SM,CL 

l 
j 
I 
I 
I 

!\' 

I 
II 

;!, ~ "' .. 
= 1l 
1,'i 
0 
;!, 

!::: 5i6230.23 
INCUNAT!ON: -00 

c 

NOT£S 
WATER LEVE;L.S 

INs'TRuMENTATION 

5/21 /95 @ B:30 
End of Run 12 

5/21195@ 9:40 
End cf Aun 13 

Golder Associates 



PflOJECT: LAIDLAWJHl•FS 
PRJJE::CT NO: kJ-2848 
LOCATION: BRIDGETON, MO 

DESCRlPnON 

"144 141.6-146.7 ft 
Fresh, medium beddod}J;ale 
yollowl•h brov.n (10Y s l 
to light olive gmy (5Y 512), 
fine ~rained, medium strong, 
LIM STONE, (ST. LOUIS 
FORMATION) 
Stylolitic, clay filled 
fractures 

-148 146.0-147.0~ 
C!ay filled vugs and fractures 
abundant 

146.7-149.0 IL 
:lJhlly-red, thinly 

• 141! deil, ~'."tl:lsh oiange 
(10YR 7/4 , ne ~ned, 
medium strong LOMITE, ve% 
shallow~ (St. LOUIS 332. 
FORMATIO 1'8.!8 

End of Record of Drlllhole 146.00 
at 149.0~ 

- '"' 

L- 1!S2 

L. 1158 

OEPni SCALE: i :2 

"' 9 
lj1 .. 
~ 
"' 
~~ 
I: ~ 
~~ 

~~ 

~ 

i:;,:: 
c~ 
c~ e= 

'i: 
Er:, 
E:F 

~ 
~· 
:: 

E :: 

~ 
"" 

DRILLING CONTP.ACTOA: LAYNE•WESTERN 
DRILLER:: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS Shoctt a of a 
cou.AR El.EM 481.2 OAnJM: MSL BOAING METHOD: NS Cot11 &. Willet 

DFIILUNG DATE; tWo/95 • !S/a'J/95 
DRILL Ale: CME 75 

COOROINATES N: 106642:1.35 
AZIMUTH; D 

E: 518230.23 
INCUNATION: --00 

'""" ., ... ...... ~-""""" 
0 ELEV -- • 

OEPTI< 2 
~ 

(Fl) • 

14 

:!32'0 
1M1,00 

PC-
c-cu-,,a u.-
ST·SUJ)!Mld ........ 

> 1~ • ~§ ROil 
"w lffi 

a: Q-c,C,Q ••• 
IQ,O"l'fll '111•111100 .. 

"' % 

p.- "'"""""" - CL.a.,,,!nl'I 

'"""""" -· ........ "'""""' VA·V. Rcu\1i GRF.ar.v.J~ 
ISC:0"11 fTYOATA 

i~~ TYPE ANO 
o ~B~: SURFACE 

DESCRIPTION 0 0 " . 

• J,PLSM,CL (2) 

• J,PLSM,Cl 
J,PL.SM,CL 

J,PLSM.CL 

LOGGED: 0. ALLOWAY 
CHECKED: a. TILTON 
DA TE: 6/1 :3/91'; 

"' z z ,: 

~ 
c 

ffi~ 

* 
e " ~ §, rs "c 0 \, ~ I NOTES i~ ~ .. 

i5 WATEA l.EWLS 

" 
3: .. " 0 lNSTPIJMENTATICN 

~§ff ~~ .. oaog !ii 
C:: 0~11:>C><II ~ 

13 3::3:i lll'll'<">N 
<'>-f'lci-

llftrfl!! &! <ll:l o::::cca:a: 

Golder Associates 
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Survey Coords: 

Drilling Summary: 

Well No. Pz-105-ss 

Boring No. X-Ref: PZ-105-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1066421 ft. Elevation Ground Level 481.2 It. NGVD 
Easting: 516230 ft. Top of PVC Casing 483.61 ft. NGVD 

Construction Time log: 
Start Finish 

Total Depth 149.0 ft. Task Date Time 
Borehole Diameter 9 7{6 in. (0.0-45.0 ft.} 5 7/6 in.(45.0-149.011.) Drilling 
Casing Stickup Height 2.39 ft. CME75 5119/95 14:20 

Driller Layne-Western Schramm Rotary 5/24/95 7:45 

St. Louis, MO 
Geophys.Logging: 

Rig CME 75, Schramm Portadril\ T660H Casing: 
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Core, 2· PVC 5124/95 12:00 

5 7/8 in. Button Bit and 7 7/8 in. Tri cone Bit 6" Steel sm/95 7:30 

Drilling Fluid Auger-None. NX Core Water, 
Air and Mud Rotary Filter Placement: 5/24/QS 12:30 

Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: 
Development 
Bentonite Grout S/2<U95 ,,:,s 

Well Design & Specifications Bentonite Seal sF.jgs ~ 

Basis: Geologic Log x Geophysical Log -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.39 - 138.50 C1 483.61 - 342.72 ---
138.50 - 148.30 S1 342.72 - 332.92 

148.30 - 148.63 C2 332.92 - 332.59 

+ 1.50 45.00 C3 4132.70 - 438.22 

Stabilization Test Data:· 

Time pH Spec. Cond. 
Casing: Cl 2 in. dia. Schedule 80 PVC, 

flush lhreaded with 0-rings 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) (C3-see comments) 
Screen: $1 2 in. dia. Schedule 80 PVC. 0.010 in. 

machine cut slot, flush threaded with 
-rings 

Sand Pack: 16-35 mesh Silica Sand, 135.8-149.0 tt. 

Filter Pack: Less than 50 mesh Silica Sand. 

134.8-135.8 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-122.0 ft .. Neat cement, 3.0-45.0 tt. 
Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 122.0-134.8 It. 

Concrete: 0.0-3.0 ft. ---------------

Recovery Data: 

,oo 
00 

eo 
70 

I :~ = ~o 
w ,o 

20 
,o 

0 
0 20 

I 

eo 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/2 in. ID/ 6 5/8 in. OD Steel Casing 

Not to Scale Sup,,vised by ___ _:s __ ._T_ilt __ on~-----
Job Number 943-2848 

Site LAIDLAW!OU2 AI-FS/MO 
File Name PZ105SS 

Date Time 

S/'21195 10:30 

S/24/95 12:00 

5124/95 12:20 

S/23195 13:00 

512"9S 10:05 

512"195 15:00 

~ 1'i:is 

Temp (°C) 

I 
I 
I 

eo ,oo 





PROJECT; LAIOLAW/Rl-FS 
PROJECT NO:. fM3.2848 
LOCATION: BFIIOGETON, MO 

144 

.. 1 .. 

'-1 ... 

'-150 

'- 154 

~ 156 

I- 158 

'- 150 

TYPE 

OESCA!FTION 

0.0.154.9ft. 
No sampling conducted 
See Record of Drillhole for 
PZ~106-KS 

:.ioe:.10 
154.9-160.3 ft. 154,90 ~ 
Fro$h, thinty bedded to thinly E 
laminated, light oflve gray s§ 
(5Y 6/1), f·m grained, 
medium strong, , 
AGILLACEOUS LIMESTONE, 6:: 
(SALEM FORMATION) = 
Chert nodules, silt len:.es, J:+: 
styfolitic, fossiliferous E'i:E: 

I-' ~-c.:: 

I 
b:: 
b;: 

E.: 
l::·,., e. 

DEPTH SCALE: 1 ;2 
ORlWNG CONTAACTOA: lAYNE·WESTERN 
ORJI.I.ER: M. VOGT 

RECORD OF DAILLHOLE 
BORING METHOD; NX Core & W1Uet 
DRILLING CATE: 4/4,(95 • 415195 
OAlLL RIG: SCHRAMM 

30!) 10 
154,90 

100 
~ 

LOGGEttl: J. MILLER 
CHECKED: a. TILTON 
CATE: 5126195 

J,l,A 

• J,C,R 
' J,l,A 

• J,l,SM 

PZ·106-SS 
OATUM; MSL 
COOFIOINATES N; 1066726,3 
AZIMUTH: o 

Shel: 1 of 2 

COLLAR El.EV; 481.0 
E: 515399.9 

INCLINATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

O.o«l.O ft. 
OrHllng conducted wtth 
6 1/4 10. ID hollow mem 
auge~ then borehole 
advanced to 154,9 ~ 
with 5 7/6 In. air rotary 
bit 

4/4/95@ 12:20 
Segin Runt 
@ 13:30 
Rig breaks down 

415/!l5@7:30 
Resume drlll!ng at 
159.5 ft. 

Golder Associates 
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PAOJECi': 1.AlOLAW/Rf..FS 
PAOJE:CT NO: 943-2648 
LOCATION: BAIOOETQN, MO 

'4 

I- 160 

r 102 

OESCRIF'l10N 

160.3-165.0ft. 
Slightly weahtered, lhiokly 
laminated, ye!lowllsh gray 
(SY 712), coarse grained, 
•trong~ARENACEOUS 
l1MES10NE, (SALEM 
FORMATION) 

1--- 164 Fossil fragments, sandy 

, .. 

l-1aa 

i- 170 

... 174 

a.- 176 

End of Record ol Orillhole 
at 165.0a 

OSPl'H SCALE: 1:2 

" g 

~ 
i 
" 

p-

~ 
P-
~'~ 
r'-=-c:-
~-
p:_ 
p;.. 
P-
r-,.-
~; 
r-
,- -

"9<1,00 

~~ 
i:,-
p 
r-, 

165.00 

OAllilNG CONTRACTOR: LAVNE·WESTEAN 
CAILLER: M. VOGT 

RECORD OF DRILLHOLE PZ·106·SS ShMII: 2 r:A 2 

COLI.AR ELEV: 4St.O BORING METHOD: NX Cora & WlllDr 
OAIWNG DATE: 4/4/95 • 415195 
ORII..L RIG; SCHRAMM 
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Survey Coords: 

Well No. Pz-106-SS 

Boring No. X-Ref: Pz-106-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1066726 ft. Elevation Ground Level 461.0 ft. NGVD 
Easting: S15400ft. Top of PVC Casing 462. 70 ft. NGVD 

Drilling Summary: 

Total Depth 165.4 It. 
Borehole Diameter ,o 114 in. (o.o-z:i.o r1.) s 7/e in. (23.o-iss.4 11.) 

Casing Stickup Height 1. 75 ft. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing axe in. Square Steel, by 5 tt. long 

Well Design & Specifications 

Construction Time log: 

Task Date 
Drilling 
CME 75 
Schramm Rotary 4/4!95 

Geophys. Logging: 
Casing: 4/S/95 

Filler Placement: '-15195 

Cementing: 
Development 
Bentonite Grout '-15195 
Bentonite Seal .;;;..-

Start Finish 
Time Date Time 

ll:25 4./5195 10:0C 

11 :45 "15/95 12:'.: 

12:15 '-'"'' ,a, 

t3:05 '-15195 13:•~ 
1Eo' ~ 13:CS 

Basis: Geologic Log ~ Geophysical Log ___ 1----,--,----,---------------
Well Development Casing string(s): C = Casing S = Screen 

Depth 
+ 1.75 

155.30 -
165.10 -

155.30 
165.10 
165.43 

String(s) 
c, 
Sl 
C2 

Elevation 
462.70 - 305.65 

305.65 - 295.85 

295.85 - 295.52 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-rings 
Sand Pack: 16-35 mesh Silica Sand, 152.2-165.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

149.7-152.2 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-114.7 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 114.7-149.7 ft. 

Concrete: 0.0-3.0 ft. ---------------
Comments: 

Stabilization Test Data: 
.. - --

Time pH - Spec. Cond. 

Recovery Data: 
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Not to Scale Supervised by J. Miller Site LAJDLAW/OU2 RI-FS/MO 
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RECORD OF DRILLHOLE PZ·106·SD ...... ' .. 2 
PFn!ECr: LAlOI.AWJfll-FS BOAING METHOD: NX Core & water DAnJM: MSL COLLAR El.EV: 481.6 PROJECT NO: .... , ... DRILLING OATE: 3124195 COORDINATES /i; 1066715. 1 E: 5US41B.O LOCATlc»t a:AOGETON. MO ORfU. RIG: SCRAMM AZIMUTH: 0 INCLINATION: ·00 
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~ ......... ~"""" ........ "' 1,j ;;, i 
ST-Sllpald 
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~ 

I:~ 
ft·Follllicn l-lrrllg!JB VA.V.~ ---- l,c c ~ 

l,'I NOTES 
" t ;;:; z 

WATER l.EVELS DESCRIPTION if ~ ill~ OISCONTlNUITY OAT I;; a c If &!!,. 
~ "8 .. ;;:; 0 INSTRUMENTATION < El.£\/ ~~ i~te " ~ 0 

ii -- - fl. TYP!!ANO §§ [f ~£ DEPTH % Bg •• Pi58~ :i: SURFACE ii 0008 ~ a 
OltlDO\lt (FT) • • .w 

CEScRlflTION ... .......... 0000 . ... ::: g C) ii~ ........... ~2!12;! .. ,,;, ... tlj N..-u • .- icc::icu: 

1-178 
0.0-1/ll!,9 It 

0.0-30.0 It 
. 

No sampHng conducted 
Drilling conducted with See Record of Dlillhole for 
6 1/4 ln. JD hollow stem PZ·10&KS 
augi,rs, then borehole 
advanced to 189.9 ft. 
with 5 7/8 in. air rotary 
bit 

~ 176 . 

180 -

1-182 . 

.... 164 . 

... , .. -

... , .. . 

271.60 27t,60 
1-190 189.9-199.9 tt. 1aa-.so 

' 
189.90 

3124/95 @ 11:00 . 
Fresh, thinly laminated, light Bagan coring olive gray (SY 6/1), f-m 

J,l,A xralned, medium -~· RENACEOUS LIME ONE. 
(SALEM FORMATION) 

d 
I .. ~ 

Fossnlferous 

\ 

192 . 

OOPTH SCALE: 1 :2 LOGGED; 6. TILTON 
Golder Associates ORIWNG CONTRACTOR: LAYNE·WESTERN CHECKED: R 800TH 

CAILLER: M. VOGT DATE: S/26/95 



RECORD OF DRILLHOLE PZ-106-SD Sheet 2 of 2 

COLI.AA Et.EV: 461 .5 PAOJE'CT; I.A!Ot.AW/RI-FS 
PROJECT NO: 943-2848 
LOCATIOU: BAIOOETON, MO 

I.."'" 

.. , ... 

-, .. 

1..,,. 

KTYPE 

DeSCRIPTION 

189.9-199.9 ft 
Fresh, thinly laminated, light 
olive gray {5Y 6/1}, f·m 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 
FossiUferous 

§ 

I 

BORING METI"IOO: NX Core & 'HllW 
ORILUNG DATE: 3/24/95 
OF!IU. RIG: SCR.AMM 

J.Johl PL·~ 

,,__ 
f·F*'I c.cu... ··-..... ¥ """"""""' SM-Bmoolh 

"'"""'""' ST·-
.. _ 

,.,,,,,_ 1·111 .. VR-V. Ros.qt 
> file O!S 
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OEPTH 8w lffi • ~8ii :i [F7) a;: OQOD N..,.IGI°;,~ ....... "" g g 

I.. 200 End of Record of Drll!hole 
at208.0 ft. 

1e9.90 199,90 
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DEPTH SCAl.E: 1:2 
ORtWNG CONTRACTOR; LAYNE·WESTEAN 
OAILLER: M. VOGT 

I.OOGl;O: B. TILTON 
CHECKED: A. BOOTH 
OAl'l:: 5/26(95 

DATUM: MSL 
COOAOJNATES N: 1056715.1 E: !515416.0 
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Not to Scale 

- - -
Well No. PZ-106-SD 

Boring No X Ref· PZ ,os SD 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066715 ft. Elevation Ground Level 461.5 tt. NGVD 
Easting: 515416h. Top of PVC Casing 463.42 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 201.1ft. Task Date nme Date Time -- -- -- --
Borehole Diameter \0 1/4 in. (0.0-26.0 ft.) 5 718 in. (26.0-201.1 !t.) Drilling -- -- -- --
Casing Stickup Height 1.97 tt. CME 75 -- -- -- --
Driller Layne-Western Schramm Rotary 3123195 1S: 15 3/24/95 \3:00 -- -- -- --

St. Louis, MO -- -- -- --
Geophys.Logging: 3/24/95 1e: 1s 3/24/95 18:30 -- -- -- --

Rig CME 75, Schramm Portadrill T660H Casing: 3/24(95 12:40 3/24/95 13:00 -- -- -- --
Bit(s) 6 1 /4 in. ID Hollow Stem Auger Bit, -- -- -- --

NX Core, 5 7/8 in. Button Bit for Reaming -- -- -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --
Air Rotary Fitter Placement: 312""5 13:10 3/24/95 13:40 -- -- -- --

Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: -- -- -- --
Development -- -- -- --
Bentonite Grout 3/2.4/95 14:00 3/24/95 14;..(.5 

Well Design & Specifications Bentonite Seal ~ tJ:40 3iw9s 13:SS -- -- -- --
Basis: Geologic log x Geophysical Log x -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.97 - 190.79 C1 483.42 - 270.613 ---
190. 79 - 200.59 S1 270.66 - 260.86 

200.59 - 200.93 C2 260.86 - 260.52 ---- - . ---- - Stabilization Test Data: ---- -
Time pH Spec. Cond. Temp (°C) 

Casing: C1 2 in. dia. Schedule 80 PVC, . 

flush threaded with 0-rings 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) 
Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
v-nngs 

Sand Pack: 16-35 mesh Silica Sand, 188.5-201.1 tt. Recovery Data: 

Filter Pack: less than 50 mesh Silica Sand, ,co 

187.0-188.5 ft. 
00 

80 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, la 
70 

! 
60 

3.0-177.0 ft. ,o 
+o 

Bentonite Seal: Extra high yield Wyo-Ben (100%) N 
30 
20 

Slurry, 177.0-187.0 ft. ,o 

Concrete: 0.0-3.0 It. 
0 

0 20 +o eo eo ,co 

TIME (Minutes) 

Comments: 
, 

Supervised by W. Herst Site LAIDLAW/OU2 RI-FSIMO 
Job Number 943-2848 File Name PZ106SD 





"""""'" SOIL BOREHOLE LOG 
t.AJOLAW WAare &YITEMG JNC. 

SllE - NII) UlCA1lOH DAIWHGIIEJHOO: -NO. 
4,25 inch I,D, Hollow SteM Auger PZ-1tl6-KS --- I OF 2 

LAIDLA\./\RI-FS\MO 
SPLIT SPOON, 2.0 ;nch O.D./1,5 1nch l.D. <SP> DRIWNC 

VEST LAKE LANDFILL SHELBY TUBE, 3,0 inch O.D./2 I3/l6 Inch I.D. CSH) SfARl' -OPERABLE UNIT 2 Wl;TEJI I.E.Yil. TN£ llll£ 

1111£ 10•30 13,55 

Ill.TI; Ill.TI; Ill.TI; 
NQRTH[NG, 1066704.02 

CASING DEP11I 2/28/95 2/28/95 111.TIJII EASTING• 515431.62 ELEVAllOH 460.8 

llRlll. RIG CME: 75 - TRUCK MOUNT SURFACE-
NIGi.£ -SAMPLE HAMMER 

h ~ I I i ! 1:I SAIIPLENlll&R 

I 
NII) 

i -;i 5! DESCRiP1ION OF IIA'l'el!W. 

'- co.0-2.0 rt.> No sa.rtple cotlecteci - Note: AU depth , __ - Mee.sured Frori ~ : L... top oF I f'oot 
'- 1 - thick grovel '- -'- - pod 

>-
"' "' c_ : - <459.8) 2.0 =- 2 

-
2 t.S' (c;'.0-4.7 FtJ f;rri, brownish gro.y :: - " ~ cSYR 4/1), CLAYtV SIL r. NR. do.Mp, 

w 
~ 

,; 

- -- 2 7~il:I CCL-ML>. <LOESS) SP -3 4 

® -::: . 
-.: - -- --4 - '-- -= 2 t.7' -

4 iflY (456.D 4.7 : - ka5:i:) ~ - B (4.7-8.6 f"t,J Very stiff, browmsh gray SP =- 5 
10 -CSYR 4/l), CLAY, Uttle- sat, NR. de.Mp, 0 -, __ (CH), CLOESS) -~ - : :... 

63 
,_. e "' :l' :i: 

(.) 

"' 
"' "' 
---::- 6 

_ .. •- -a.o· -- ~ -- ""' -- \ SH -':::::- 7 0 --L... : ~ 

'- -'--- 8 
_ .. 

'- -... 3 1.2' -'- 6 all' -~ ~ -~ a Uill:I:) SP -~ 9 9 

~ 
(8.9-ll.'3 ft.) Very stif"F, nottted po.II:' 

® --:: L... ~ y~ttowish brown (lOYR 6/2) a.nd noderate :... yeHowiSh i:Jl"'own (lOYR 514), CLAY, little -l- -:... silt, iron stained, NR. doMp, CCL), -t::- 10 ;.,c <LOESS:) '- -4 "I -!:: 4 all' @ 10.0-12.0 Ft,, st;f'f --- 6 (S"ll 
SP -::- 11 7 

© ~ ~ -l... (448.9) 11,9 -
t:;- 12 (11.9-1~.u Ft.) Stiff, light o\lvl'!' gro.y -

l a.;· -'- s [Ji" ~ (SY 5/2), CLAYEY SILT, iron stained, NR. -'- danp, <CL-ML), CLO(SS) -I- 5 ~5Zl 
SP -t:;-13 5 

,_ -0 ---
:;-14 I... •-- -: a 1.0· SP J3 ~ -I= all' 

® -,?-3 csc:u -

"' "' >- ---"' <D 

s I 
(!) 

~ I (!) 

g 0 
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I 
I 

a, .. 
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llllllflf 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE 
S!IE NAME ANO UlCATIOK Dll!WNG IE1HOO: 

4.2:S inch J,D, Hollow SteM Auger 

- -~ LAI DLA \/\RJ-FS\MO 
SPLIT SPOON, 2.0 inch D,D.11.S inch I.D. <SPl 

\JEST LAKE LANDFILL SHELBY TUBE:, 3.0 inch 0.D./2 13/16 inch J.D. CSH> 
OPERABLE UNIT 2 WAm! l.E',tl. 

TIIE 

ll/llE 
NORTHING, 1066704.02 

CASIHC IIEPIH DA'IUM tASTINGi 515431.62 £!.£VATION 460.8 

DRU. RIG CME 75 - TRUCK MOUNT SURFAa!OOlllllllONS 
N4£ -SAMPLE 1-1\MMER 

b ~ I I i SAliPI.£ -
i 

I 
NII i Ii CESCAl'llON Of" MA'll!Rl,II. 

'- ... (IS,0-15.5 f't,) CoMpo.ct, po.le yellowish SP -'- ..;:..:..· ----"'\ brown <IOYR 6/2), f"ine SAND, to gra.vel, -'- ,s.sl ® -.... • • NR, drv, (SP), (ALLUVIAL) (4'15.~) -!=:-16 . . ~ <!S.5-21.2 Ft) Dense, very light gro.y ~ -:: S0/5 0,0' •• ~ a'if ~ .. CNB), LIMESTONE GRAVE:L 1nterbedded, with -'- Mec:ln.,M do.rk gro.y (N4), f'ine SAND, -'- ""' ••• ,sR gro.vel, NR S¢.nd), dry. <GP), SP -l::- 17 ~ . -~· ' 
<ALLUVIAL) ® :: - •• -'- ~· -718 •• ~ 1-- -lO , .. b". -

.: 26 "" . ' ~ -• • :: ~ 14 Uijl!) ~. ' ~ SP 
'::-19 15 -.. ' @) -:... ~ . -- . ' -'-- • • -
c--20 . ' '. ~ -6 1.0' • -- 15 l!1f • -c.. • -:... 23 (SOl:l . ' SP -t::"" 21 32 

~ 
'-- (439.6) 21.2 @ -

CCI.2-i:! /;7 f"t.) Ho.rd, Mt"diu.M dark gray -
~ -~ <N4), CLAY, NR, do.Mp, (CH), (ALLUVIUM) -- -
:::-- 22 1-- -9 0.6' ~ -
I... 18 u -'- '-- -'-- 24 00:0 SP -'-23 30 -
t: @ --L.... -L.... -:::-- 2,4 LL ,___ -6 l.J' -I... 13 a.ii= -I... -.... 20 65%) 

@ 24.7 f't,, beCOMing ciO.r'"k gray {N3) SP -
c:-25 29 -

L @ -'- -I... -'- -t::- 26 '-- L ,___ -9 0.S' -I... 17 air I -.... 
38 ,~o~l -.... '-- SP ..::. t:::- 27 40 

(433.I) 27.7 @ -
t: LJ<27.7 ... 29.3 f't.) Har"'d, MeCIIUM light grqy \ --I... <Nb), SILTY CLAY, NR, dry. CCL), -t::- 28 c.. <ALLUVIUM) (431.5) 29.3 1-- -19 0.9' (2':1.3-30.0 FtJ Very denSE>, very U9ht -. 39 FtF I, -gray. CNS), LIMtSTONE GRAVE:L. S~. dry, -50/3 4SZl SP -/E-29 I- CGP> -

1-- End of Soil Borehole Log o t 30.0 ft. @ -... See PZ-106 .... KS Record of' Dr<Uhote f'or : 
• roc:.k descr;ptions -

LOG 
-NO. 

PZ-106-KS 

SHEET 

2 Of" 2 

DRILLING 

srART FIHISH 
11.IE 'TIME 

10,30 t3iS5 

DATE DATE 
2/29195 2129/95 

-

Auger/split 
spoon rei:\,sa{ 
a.t 30.0 Feet 
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RECORD OF DRILLHOLE PZ·106·KS Shaet 1 er 23 

COLLAR ELEV: 4$1,8 PROJECT:. LAIDLAW/RI-FS 
PROJECT NO: 943-2848 
LOCATION': SRIOOETON, MO 

DESCRIPTION 

- 16 0,Q..30,0 ft. 

.... 

- "" 

- "' 

" 24 

L 26 

Sea Soll Borehole Log 
PZ·106-KS 

~ 

9 
~ 
~ 
~ e 

BORING METHOD: NX Com & w~ 
DFIILUNG DATE: 212~t31!* 
CRILL RfG: CME 75 

J.,JOflt PL,Plarw p.pflkhKI ,~ .... """"""' K_..., ....... IJ.- -- ST-$toPJ)fd 
.. _ 

F,FOblllan l·lf'l'IIQI.UI' VR-V. Acugt, 

> ill 
~ 

~ ~§ El.EV il!~ Ii~ -- ROD =~ 
"""'" 

z 8! >! ffi 0 ~8! ii al {Fl) IE~• ~gire ~ • N'l'CIOO .. • 

L ,ol-,.--------43~1,~00!4-....f~43~1~.BO;<-j.-f--
30.0-36.5 ~ ,OJ)) I::= 30.00 

... 32 

Fresh, medium bedded, ~ 
yellowl&h gray (5Y 0/1) Er: 
to light olive Qray E:: 
{SY 6{1), medium grained, E 
medium strong, ARENACEOUS t..J-

LIMESTONE, (ST. LOUIS E;: 
FORMATION) E 

DEPTH SCALE: 1:2 
ORIWNQ CONTAAC1'01t lAYNE•WESTERN 
CAIL.I.ER: D. MAHURIN 

1 59% 

LOGGED: M, HIAT 
CHECKED: R. SOOTH 
DATE: 3/29195 

,...,, ...... 
CL-ci.v1nt1 
CH·Chloritl --

DATUM: MSt 
COORDINATES N: 10670a.O
AZIMUTH; o 

e 
;:; "' ... e Iii z ~~ GRF..c:;nwi Fled w c s~ ~ ;:; 

UrrvOATA 
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TYPE ANO 

c 
,c 
~ 

9 .., ... 
~ ;; 

Ir ;:; 

E: !51M32. l 
INCLINATION: ·90 

z 
0 

~ 
"i NOTES 
w WATER lEVEUl ii! 
0 INSTRUMENTA11DN 

aac:dS 
I;; 

SURFACE ~2 ~ • ~- ~ a:; o,naa.., 
DESCRIPllON 

J,l.R (2) 
J,ST,R 
J,tA 
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O FE~~ !~28! ............ Cl "'a; a:; a:; a: 

2128195@ 14:45 
Begin coring 
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PROJECT: LAIDLAWJRl·FS 
PROJECT NO; 94a-2B48 
LOCATION; BRIOGeTON, MO 

K p 

OESCA!P110N 

32 30.0-36.5 ft. 
Fresh, medfum bedded, 
yelfowl$h gray (SY a/1} 
to fight olive gray 
{SY 6/1), medium grained. 
medium strong, ARENACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
33,S..34.0ft. 

34 Hard clay infltllng 
34.0-34.5 ft. 
ARENACEOUS DOLOMITE 427 . .JO 

34.50 

36.5-37.9~ 
Highly weathered, thlckly 
laminated, medium datk gray 
(N4), fine grained, medium 
strong, Sll...TSTONE. 
(ST. LOUIS FORMATION) 
Cross be~ded, Umestone 4::?J,90 

ae breccia 37. 

40 

37.941.5 ft. 
Completely weathered, thinly 
laminated, grayish black (N2}, 
very fine grained, extremely 
weak, CLAYSTONE. (ST. LOUIS 
FORMATION) 
38.&.38.8 ft. 
60" !lilt crossbeds, pyrite 
cry!ltats abundant 

41.0.41.5 ft 
Greenish gray (5GY6/1} 
ci e 

42.7--48.4 ft. 
Fresl'), thickly bedded, medium 
light gray {N6), medium 
grained, mechum strong, 

44 SANDSTONE. (ST. LOUIS 
FORMATION) 

48 46.046.5 ~ 
Siitstone 
46.7~46.8 It 
Claystone 
46.6-47. 1 ft 
Chert 
47.3-47.5 ft. 
$lltstone 
47.5-48. 1 ft. 
Clay lay9r 

48 

DEPTH SCALE: 11! 

" 9 
~ 
Q. 

~ 
" 

DAILLING CONTFIACTOR; LA YNE·WESTERN 
ORILISt 0. MAHURIN 

RECORD OF ORILLHOLE PZ·106·KS 
BORING MEITHOOi NX Com &. WIW!r 
OR!U.JNG iJATE'. 2J28/D5-3/1:J195 
OAlU. RIG: CME 7S 

""""' """""" p.-.., 

"""" 0-0,wd ·-.. .._ ,._ ........ ,, 
"""""" 

,,_ .. _ F•F~ 
CL..Q;ytnlll 

CH""""' H-H...i.d 

OATuM: MSL 
COOROJNATES N: 106703.S 
AZIMUTH: - 0 

" r 2 

ffi~ 1,l 
F·Fol:I.IJQn t,lrrtgl.JW" VR•V. Aougt, GRF..Qnvel F-&etl 

§ lie " f I!: ~ 

wi Ill~ 
ruv 0 ~~ • 5o !\co 

OE?Tii z 
~ffi , u~ 

""' " " ~·. N.,.,.,._ 

425.30 

"'·"" 

0 NUITYDATA 

!!~ 0 
TYPE AND 

a ~ • SIJRFACE 
OEscRIPTION • • " . 

J,l,R 
J,ST,R 
J,PL,R,CL 

Core Loss 

• 8,PL,SM (3) 

J,l,SM 15) 

O J,l,SM 121 
J,l,R 

e B,PL.SM 

• 8,1.A 
J,1,R 

" 

" g ! 
~ 1,j B " ~ .; 

Sheet 2 ol 23 

COLLAR a.EV: 461.& 
E! 515432.l 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTAiTON 

Core loss probably due to 
highly fractured nature 
of rock 

Bit getting plugged off 

LOGGED: M. HIRT 
CHE:CKEO: .R, SOOTH 
DA TE: 3129195 

Golder Associates 
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J 
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PROJECT: LAIOlAWJRl·FS 
PROJECT NO: 94S-2848 
LOCATION: BRIDGETON, MO 

KTY 

OESCRIFTION 

48 

413.40 
4B.4·52.3 ft 48.40 
Moderately Vol'llathered. medium 
bedded, medium light gray 
(N6), fine grained, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylol!tlc 

50 49.6-50.G ft. 
Chert rtodules 
50.0.50.1 ft 
Clays1one 
50.3-50.6 ~ 
Claystone 
51.0-51.5 ft. 
Claystone 

,. 

52.:J.s55.7 ft. 
Slfghtly weathered, medium 
beaded, ·light olive gray 
(!SY 6/1), microc:rvstalline, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic, numerous pyrite 
crystals 

55.7-59.6 ft 
ss Sl!ght!y weathered, medium 

bedded, medium light gray 
(N6), fine_graln~ medium 
stror,g, ARENACt:OUS 
LIMESTONE. (ST, LOUIS 
FORMATION) 
Porous/vuggy, some pyrite 
crystals anc:1 ohert nodules, 
vugs < i mm. dlamstar 

" 0 
~ 

~ 
~ 
~ a: 
" 

·::·: 

RECORD OF DRILLHOLE 
BORING METHOD: NX Com & water 
DRILLING CA TE; 2128J95-3/13195 
DA1Ll RIG: CME 75 

'"""' PL,Planar ~-· F,FJUt """"""' ·-... ..... w u.u~ ·-ti B-Bkldng ST..st!IPP*G 
.. _ 

F,FOill.k>n Mtr~ VR,V. Fla,,qt 

• ~s 01 
0 " <LEV iwm • RQO i: ~ 

DEPT" 3 

PZ·106·KS 
DATUM: MSI. 
C00f!OINAT6 N; 100703.9 
AZIMUTH: O 

F ... FIIO:r.i(M 

" CL-cl«r lnll ~ "' CH""'"" a:,. 
,_ 

H·Hnltd 'i!~ I 1.l 
GAF-OtllllVI fh<;I c >-z ~ i- ,_ 

CATA "' 
TYf'EAND 
SURFACE ~ ~ 

0 

g ! ,_ 
~ " ~ ;; 

Shoot 3 of 23 

COI..I.Afl ae\'; .cs1.a 
E: 515432.1 

INCLINATION: ·GO 

z 
Ii! 
i NOTES 

WATER \£\IElS a: 
0 lNSTAUMEN'rATION ,_ 

o:lU~Z~ Bl ff! iffi 138~ ... 
IFll " " ~~. 

... 
DESCRIPTION <?-na ... 

00<:JO 
G'411VN NW.:> ... - • • " • 

5 99"io 

-"' 

J,I,R,CL 

J,l,R(2) 

• J,l,R 

J,l,R 
J,l,R,CL 
J,l,R (2) 

J,l,A(2) 

• J,PL.,A,CL 

~~cf~! 

402.20 ,40 
59.6-70.0 ft 59.60 

60 SUghtJy weathered, medium 
bedded, light olive gray 
(SY 6/1), fine grained 

64 

medium strong, ARENACEOUS 
DOLOMITE, {ST. LOUIS 
FORMATION) 
Porouslvuggy, vuQG <1 mm. 

62.2-62.l;I ft. 
Clavstot1e 
62.6-63.4 ft 
Calcite crystals 

OEPTli SCALE: 1 :2 
DRILLING CONTAACTOA: LAYN~·WESiTERN 
DRILLER: 0. MAHURIN 

LOGGED: M. HfAT 
CHECKal: R. BOOTH 
DA TE; J/29195 

J,Pl..SM 

• B,Pl.,SM 

• B.Pl..SM 
J,l,R, 
caki1te crystals 

• J,l,R 

Golder Associates 



.. 
OESCAJPTION 

64.7·65.2 ft 
calcite crystaJs 

613 65.9-66.9 ~ 
Calcite crystals and Iron 
staining 

.. 

70 

72 

,. 

" 

" 

80 

67.6-68.Sfl 
Calcite ctYstais, oome iron 
staining 

69,7:70.7~ 
:i.e1.ao 

70.0..!ilB.Dfl 70.00 
Fresh, medium bedded, l!ght 
olive gray (5Y 6/1). medium 
Erained, medium !itl'Ong, 
IMESTONE. (ST. LOUIS 

FORMATION) 

72.fi-73..1 It 
()<I calcite 11e/n 

73.4-73.6 ft. 
Arenaceous, slightly weathered 

76.4-80.9 ft 
Mfcrocrystalllne, styloJltic 

79.S-79.a rt. 
Oo!omlOO layer 

OEFn1 SCALE: l :2 

<!J s 
!l 
it 
i,! 
<!J 

CAIWNG CONTRACTOR.: LAYNE-WESTERN 
ORll.l..EA: 0, MA.HUAJN 

RECORD OF DRILLHOLE PZ·106-KS Sl'teet4ot 23 

COLI.AR aev: 461..a BORINGMETHOO: NXCam&watat 
OFUWNG DATE: :?.ffla/85,,3/13/95 
DRILL AlG: CME 75 

'"""" PL-P111nar , . ......, 
F·FMl.oft C.CU,,d .............. ..... ~ lJ.U,,C:UIIWlg "'""""'" ......... 5'1',Sttpptxf ......., 
~"'""" Mrrf9J,lr 1/R.V. Rougi 

> w~ 0 
g ~ 

~~ '""' :;:~ !~· a 
RCO 

CEl'TH § 81.i im 
!Fl) • % a ~ • 

0000 .~ 0 o a 
...... ..-111 N"l'GG- " . 

• 

F•F"1hxl1 
CI..O.,"" ""..,_. H_..., 

0A1UM; MSL 
COOROINATESN: 10670.3.9 
AZIMVTH: o 

<!J 
;;; iE 
ffi~ i1 ~ GRF.Qrwoi Fiecl i!,o w 

i~ ~ ;;; 
urrvo TA 

TVf'EANO 
SURFACE 

~ 
~ 

~ 
.,.gg 

E; tll!S43a t 
INCLINi\TION; ·90 

! ~ 

~ 
NOTES 

WATl;A LEVELS 
;;; INS'i'RUME;NTATION 

~ 

• co 

OESCl'IIPTION ·-· :g:? 

J,l,R 
calcite crystals 
J,l,R 

J,1,R 
J,l,R 
caJcite cryst.aJs 

J,1,SM 

J,l,R 

J,1,SM 

u ~121 

8:45 
En<t Core Run s 

• J,PL,SM 

7 

' 367.40 
74.40 

"' 

''° ' 

LOOGEO: M. HIRT 
CHECKED: R BOOTH 
DA TE: 3129/Q~ 

• 

J,PL.SM 

J,l,SM 
J,l,R,CL 

• J,I.R.Fe 
J,l,R 

J,l,R,Cl (2) 

9:30 
End Core Run 7 

J,I.R (2) 

J,l,R 

J,l,SM (3) 

J,l,R (2) 

J,PL,SM,CL 

Golder Associates 
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00 

l!2 

.. 

.. 

.. 

90 

92 

94 

OESCRIPT10N 

70.0-9aO ~ 
Fresh, medium bedded, light 
olive gray (SY 6/1), mod/um 
E,..,;n,,d, medium ""'lj!/' 

JMESTONE. (ST. LO S 
FORMATION) 
80.9-82.8~ 
Fine grained, arenaceous 

B3.9-842ft. 
calcito Q/led vugs 

115.Jl.87.1 ~ 
MicrocrystaJHne, styloUtic 

87.1-88.3~ 
Porous/Wggy Oolom!t& 

BB.3-90.S ft. 
Mlcrocryrulfline. stylolftlc 

90.6-92.0fl 
Porouslvuggy Dolomite 

92.2·94, 1 ~ 
Mlcrocrystalflne, some f:iilty 
famlnae 

95.9-00.1 ft 
.a Modoratefy wea!hered, 

arenaceous 

OEPll-1 SCAl.E: 1 :2 

"' g 
Q 
,: 
0. 

~ 

"' 

OAIWNG CONTRACTOR: LAYNE·WESTERN 
DAIU.EA: O. MAHURIN 

RECORD OF DRILLHOLE 
aoR1NG METHOD: NX Cora & water 
OAILUNG DATE: ~131&5 
DRILL AIG: CME 75 

"""" PC- .......... 
F"·F&Jt c.c,,,,, ............ ....... U,l,I~ SM·Bmomh ......... ST,~ -F-Foll!tlon Hfl'llglh, VR-V.~ 

PZ·106·KS 

Ft-F~ a._ ... 
"""""""" H-H•alttd 

DATUM; MSL 
COOAOINATE:S N: 10fl7oa.a 
AZIMUTH: 0 

"' ~ g ffi/;l z ~ Oflr"-GrM Filad Ei! w a: ~ 
ISCONTINUITY DATA ~- :;; ~ g ELEV wj! g 

AOO TVPEAND 

0 
< g 

~ 
! 
i 

Shebt 5 of 23 

COUAA ELEV: 481.B 
E: 51154.32. t 

fNCUNA.TION: ·Go 

z 
Q 
:.: 
iii NOTES 

ii: WATER LEVELS 
0 INSTRUMENTAnoN .. . iw~ z 8§ ifg a: ii OEPTH a~~: SURFACE ~ g!! •• j 

~"" -~ .. 
(1'1) "' II;' aOOCI DE'.ScRt?llON 

0 ~l ~ ·-

379.00 

""·"' 

372.40 
99.40 

""'""'"' 

• "' ' 

• ,oo 
' 

10 951~ 

LOGGED: M. HIRT 
CHECKED: A. SOOTH 
DA TE: 3129/95 

.. " . 

J,/,R(2) 

J,PL.SM,CL 
J,/,R 

J,I.A 

J,PI.SM 

J,PI.SM 

• B,l,R 
J,J,R 

J,/,R 

J,PI.R 

J,J,A,CL 
J,/,SM 
J,J,A 
J,J.R 

J,l,R.CL 

J,/,R,CL 

.. 
"'"' tl:~! 

10:15 
End Core Run a 

11:0S 
End Core Run 9 

Golder Associates 



PAOJECl'; f.AIDl.AWJRI..FS 
PAOJECT NO: 943-2fM8 
i.OCA110N: SAIOOETON.. MO 

AOC!( p 

DESCRIPTION 

95 70.0,98.0 ~ 
Fresh, medium bedtfed, llght 
olive gray (5Y 6/1), medium 
grained, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

97,5-97.8~ 
DolomltJc 

95 ss.0-119.3 ft. ga.oo 

100 

102 

104 

100 

SlfghtJy weatti~red. medium 
bedded, light o/lYe gray 
(5Y6/1), fine grained, 
medium strong, DOLOMITE, 
{ST. LOUIS FORMATION) 
Porous/VUggy 

1012~104.3~ 
Medium grained Umestone 

107.1-108,0 ft. 
lnterbadded Limestone and 
Dolomite 

,os 108.0.110,9 ft. 
Arenaceous Limestone 

110 110.0-110.3 It. 

• ,2 

45~ heaJed fracttJre 

111.0-111.9 ft 
Moderate to highly weathered, 
arenaceous Dolomlte, some 
chert 

DEPTH SCALE: 1 :2 

" 0 
~ 

Q 
:c 
~ 
~ 

" 

OAIWNG CONTRACTOR! LAYNE-WESTERN 
ORJLI.ER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·106..J<S Shoot 8 d 23 

COLLAR ELEV: 481 Ji BORING METttOD: NX Cote & watur 
DFUWNG DATE: 2:.!8/95-3/13195 
ORIU. RIG: CME 15 

........ .....,,_ ~-~, .. C,""""' -...... \I,- ........... .. ._ .,_ -F,Fohtlon 

, __ 
VR,V, Rough 

~ w~ 
0 ~o ....., w~ •w z ROD ~g 

0£PTii • BM "~ :ae Q " i~l) 5 ~. 
l"lJ 

¢ 

IX: :::5'::a "'"'" ..... _ g g 

302.40 
99,40 

11 '2..° 

352.«t 
109.40 

12 IIB~ 

LOGGED: M. HIRT 
CHECKED: A. SOOTH 
OA TE: 3/29/95 

• 

• 

F•F~ 
CL-ctlylrtlll 
CH-cHorit9 
H·H•Md 

DATUM· MSL 
COOl'\OINAiES N: t0070:J,9 
AZ!Mt)Ti-1: 0 

s z @ 
GflF.Qr~Fil!id w :,; 3 

CONTIN D TA 

TYPE ANO 
SURFACE 

DESCf!JPTION 

J,Pl.SM,CL 

J,PL.SM,CL 
J,Pl.,SM 
JJ,A 

J,Pl.R 

J,PL,R (2) 

J,PL.SM,CL 

J,l,R 

J,l,SM.CL 

J,l,A 

J,l,A (2) 

J,l,R 

J,l,A,CL 

,. 

c 
g ~ ! 
>- 1,1 
~ c 

"' 

e: !115432,1 
!NCUNATION: ·90 

z 
Q 

~ NOTES 
w WATER LEVELs ;;; 
0 JNSTRUMEN1'ATION 
>-

11:55 
End Core Rlln 10 

13:25 
End Core Aun 11 

Golder Associates 



PROJECT: LAIDLAWIRI-FS 
PAOJEC'r NO: 943-2048 
lOCAilON; BFHDGETON, MO 

TY 

UJ 
~ 

" ~w -~ DESCRIPTION 
ii-

112 112.0-112.4 ~ 
CrystaUlne Limestone, 
moderately wealhered 

113.2,115,0~ 
Crystalline Limestone 

!14 

11S.o-115,3ft. 
10~ calcite fl.lied vein 
(2 mm. thick) 

118 

117.0-119,0 ft. 
ur ealc!re ffiJ~ velns 
(2 mm. thick) 

"' 

119,3-133.8 ft. t lfl.30 
Fresh, medium bedded, light 
olive gray (SY 5/2), medlurn 

120 grained, medlum strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Some braclopod fossils 

122 

,,. 

,.. 

.. 12e 

123.1·124.9 ft 
Greenish gray (:SGY 6/1) to 
dark greenish gray (SGY 4/1}. 
Dolomlte with calcite vefns 
and vugs 

124.9-126.0 ft 
10" calcite fined veins 

125.&133.2 ft. 
Microcrystalline to fine 
graJned, thinly laminated, 
Slit and Dolomfle lnlerbeds 

127.a:-1a1.1 a 
Large chert nodules 

DEPTH SCALE; 1:2 

"' 9 
~ 
~ 

" "' "' 

DAJLLING CONTRACTOR: LAYNE·WESTEAN 
ORIUER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS Sltfft 1 ol 23 

COUAREtEV: 41$1.8 BORING METHOD: NX Coro & Watar 
DRIUJNG DATE: 2!2fi!00..3!13.~ 
DAIL.I. RIG; CME 75 J-"'"" ..... ~ ... ....,., 

f.Flllalion 

ci 

"""' z 
OEPnl § 

(Fl) • 

PL·f'blNr 
~ 

"""""""" $T·SI~ ··-> • 
§! AOO 

• 

LOGGED: M. HIFl'T 
CHECKED: R. BOOTH 
DA TE: 3129155 

OATUM: MSL 
COOAOlNATES N: 106703.9 
AZIMUTH; 0 

F .. FIIO»:lo 
CL-a,y"" 
~ 
H·H•Okl(I 
GAF·Or~Filed 

o DATA 

"' ;; 
ffi~ 
~" w;; 

J: 
~ 

" 1il z 
w Q 

"' ;; ~ 

'" 

c 

9 
I 

I 
I.I c 
;; 

e: 515432.t 
INCUNA.TION~ -SO 

z 

~ 
ti NOTES 

WATEA lEVE!..S ii: 
0 INSTRUMENTATION 
~ 

TYPE ANO 
SURFACE 

OESCfllflTION 
aS:&g; '" I'! 

• J,l,R,CL 
• J,ST,SM 

J,l,SM (2) 

J,l,SM,CL (2) 

J,Pl.SM 

J,l,SM 

J,l,SM 

J,l,SM 

J,l,A 
J,l,R.calcite 

J,PLR (2) 

J,l,R.Cl (2) 

"'""'"""" &Ui!il:£ ! 

14:05 
E:nd Core Run 12 

Golder Associates 
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PAOJECT: l.AlOlAWJRI-FS 
PROJECT NO: 943,2848 
LOCATION: SRfOGEl'ON, MO 

128 

130 

132 

134 

136 

138 

KTYPE 

DESCRIPTION 

119.3-133,8 ft 
Fresh, medium bedded, light 
olive gray (SY fi/2}, medium 
aralned, medium strong, 
AAGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Some braclopod fossils 

132.4-132.5 ~ 
Claystone 

----------- 320.00 133.&-146,6 ft 1::i:J.S<l 
Fresh, thlntv bedded, right 
olive gra;rsv 5/2), very 
coarse ned, medium stron , 
FOSSIL FEAOUS UMESTON~ 
(SALEM FORMATION) 

138.7-139.71t. 
Fine to medium grained 
arenaceous Limestone, cross 
bedded 

139.7-142.1 ft. 
Fine gralned to 140 microcrystalline 

140.4-140.7 rt 
Chert layer 

142 142.1-142.4 ft 
Clay layer 

144 

142,5-142.7ft. 
Chert nodules 

143.4-146. 1 ft 
Medium grained Umeslone 

DEPTH SCALE; t:2 

" g 
0 

~ 
~ 
" 

DAU.l.lNG CONTRACTOR: LAVNE-WEsTI:AN 
OR!U.ER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-106·KS 
SORING METHOD: NX Coto & watct 
ORIUJNG DATE: 2J28J95-3/l3195 
OAILl. RIG: CME 75 

....,,.,. 
"""'""' ·-,~ ... =- .............. 

..... w U·- ··-.......... ST-
.._ 

F-FcbUon ·-- VAN.~ 
> OJ 

'""' 0 

" 

DATUM: MSL 
COORCJNATES N: 1Cl67'oo.9 
AZIMUtH; o 

.... "°""" 
C,._lmll 
CH..,,_ ......... 
GRF.Qravol F'8d 

NTINUrTY DATA 

" ;;; ,=. 
ffi I " /;I " ,=. w 0 

i lo ;;; 

"' 

0 
cl" Q 

~ .s .. ~ 
~ ~ 

Sheet 8 of 23 

COLJ...AA ELEV: 481.8 
E: ,15432.1 

INCLINATION; -90 

" 0 

" ;:! 
i:!i NOTES 

WATER LEVa..S 
lNSmUMENTATION ~~ wt ROO )iwm lYPEAND 

CEPTH " 8g ~ffi ~8~ ~ SURFACE 
IF!l @ 

~ Hi •8" ~! a; aag .s ffi" ~ ·~ ... 

""'·'° 129.40 

" CIOOO 

'"'"""'""' ~·. N ... CICI...-

10 9&% 

15 90~ 

LOGGED: M, HlRT 
CHECKSO: A. BOOTH 
DATE: 31291'95 

g l! 0£SCRIPTION 

J,PL,SM 

J,PL,SM 

• J,l.SM 

J,l,SM (2) 

B.PL.SM 

• J,l,SM 

J,PL.SM 

• J,PL,SM 

J,PL,SM,CL 

• J,l,SM,CL (2) 

• J,l,R 

•• ! ~ilti!2 
.. ... 
~2 ... ., «~ 

14:50 
End Core Run 13 

@ 133.Bft 
Inferred top of SALEM 
FORMATION 

8:45 
End Core Run 14 

Golder Associates 



--

DESCRIPTION 

128 11!).J:-133.Bft 

130 

"'" 

Fresh. medium bedded, Ught 
ollva gray (SY~. medium 
g!Wled, medium l'ltmng, 
ARGILLACEOUS LIMESTONE, 
{ST. LOUIS FORMATION) 
Some bracfopod fossils 

132.4·132.Sft. 
Clayatone 

___________JtfL....00 
133.S.146.6 ft. 133.60 134 
Ftesh, thlntv bedded, light 
olive ~1sv 5/2}, ~ 

136 

'"' 

F=LlFE~uS~'Ms~~· 
(SALEM FORMATION) 

138.1-139.7 ft 
Fine to medium grained 
arenaceous Limestone, cross 
bedded 

139.7·142.1 ft. 
140 Fine grained to 

mfcrocrystalline 

140.4-140.7 ft 
Chert layer 

t~ 142.1-142.4 ft 
Clay hlyer 

... 

142.5--142.7 ft 
Chert nodules 

143.4~146, 1 ~ 
Medium grained Urnestone 

DEP'lrl SCAJ.e: 1 ;2 

~ 

9 
~ 
~ 

~ 
" 

DAILUNG CONTRACTOR: lAYNE·WESTEfW 
Of!lll.E:A: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·106·KS 
BORING METHOD: NX Cote & wuir DAlUM: MSL 
OA!UJNG OATE: 2.1291954/13/9S COORDINATES N: 
ORILI. FIIG: CME15 

J.Jon PL·-
F·FIUI C<:uwd ..,._ u............, .. ._ of-F•Fob!ion ··-> 

"'~ ci wffi """ z 
8~ DEPTH li 

RCO il. 
'"' • "' .... !!~ oooa 

me>..-N-

13 1111% 

14 i~ 

139.20 

AZIMUTH; 0 ... _ 
Fe-FtOx!dt-- ct.-Cllyrnftl ......,,..,,, CH,,_ .._ H·H•llllld 

VR-\1. f1ot,;tl 13RF~Fild 

D UJTY ATA 

iW~ lYPl;ANO ~ii?!. SURFACE" 5 • 
DE'SCRIPtlON 0 0 ". 

J,PL.SM 

J,PL.SM 

• J,l,SM 

J,1,SM (2) 

8,PL.SM 

• J,I.SM 

J,PL.SM 

8 J,PL.SM 

J,PL.SM,CL 

• J,1,SM,CL (2) 

• J.I.R 

" z 
ffil,l ,:o 
~;;; 
;, 

~ n:g a: ~-~~' 
O u ~ 

106'103.9 

,: 

~ l,l 
w " "' ;; 
~ 
~ 

ShMt: 8 of 23 

COUAR ELEW: 481.8 
E·, ~tS432.. l 

INCUNA'OON: ·90 

NOTI;S 
WATER LSVELS 

INSmUM!NTA110N 

14:50 
End Core Run 13 

@ 133.8 ft 
lnlerred top of SALEM 
FORMATION 

8:45 
End Core Run 14 

LOGGED: M, HIRT 
CHECKEO: R. 600ir1 
DATE: 312919.5 

Golder Associates 



PFIOJECT: LAIOLAWJRl.FS 
PROJECT NO: 943-28-18 
LOCATION: BRIDGETON, MO 

KTYPE 

DESCRIFTION 

144 144.0-144.4 ft 
Chert fay-er 

146 

146 

ISO 

102 

154 

146.1-146.2 ~ 
Chert nodule 
146.2·146.6 ft 
Thinly laminatetf, wenaceous 
Umeslone, ctOSti bedded 315.20 
146.6-152.6 ft 148,60 
Slightly weathered, medium 
bedded, pale yellowish brown 
(10YR 612) to dark yellowish 
brown (10VR 4/2j, fine 
grained, medium strong, 
AAGILLACEOUS DOLOMITE, 
(SALEM FORMATION) 
$lightly porot1$/vuggy, 
lnterbedded chert hodules 

148.8-149.0 ft. 
Chert zone 

150.4-150.7 ft. 
Chert zone 

151.8-152.0 ft 
Chert zone 
152.5 ft 
, in. diameter, black 
claystone c;last 
152.6-160.5 ft. 
Fresh. thinly laminated, light 
olive gray (SY !5/2), fine 

152.60 

irained, medium strong, 
RGILLACEOUS LIMESTONE. 

(SALEM FORMATION) 
Crossbedded, numerous chert 
nodules/beds 
153.0-153,6 ft 
Chert zone 

155.5-155.Bfl 
Chert zone 

!SS 156.1·157.5 ft. 

156 

'"" / 

PaJe vellowlsh brown 
ooYR 612) to dark yellowish 
brown (10YR 4/2) 
155.4ft. 
Brachiopod rossils 
157.0-157.2 ft 
Chert zone 

158.2·158.4 ~ 
ChertJ:one 

159.0-159.4 ft 
Chen zone 

159.6-159.7 ft. 
Chert nodute 

DEPTH SCAl.E: I :2 

~ 

9 
D 
:i: 
~ 
< 

"' ~ 

DAIWNG CONTRACTOR: LAYNE·WESTERN 
ORILI.EFI: 0, MAHURIN 

RECORD OF DRILLHOLE PZ·106·KS SNMJt 9 of 23 
BORING METHOD: NX Cote &. watttt 
ORIUJNG DATE: iiU28195-.3/13/D5 
DAILL RIG: CME 75 

'"""' """"" P·Pol:&ht4 
F·F~ C.cuv.d ·-S-Sh,r ··- ··-.. ......,. sr-stepptg .......,, 

Fe-FoOJod. 
CL-cloy"" 
CH"""" ......... 

OATuM: MSL 
COOAOlNATES N: 106703,S 
AZIMUTH: o 

~ r 
ffi15 lo Ii 

g ~ ! 

COUAR El.EV: "81 .a 
E: $1~1 

INCLINATION: -SO 

z 

~ ~ nl F·FQfallcn l-lrr,g.ut Vff.V. RQugh Gl=iF-or.w.l~ :Co 

~ 1,1 j NOTES ~,. 
"' ;; i-

El.Fl 

OEPiH 
(Fl) 

3f3,00 
148.80 

Ii ~~ 
0 §8 z n § 

RQD Effi 
~ 

w iL ~ 

g~~t NTti:Ul•~ 

.. 100 
% 

17 97~ 

18 I~ 

I.OGGEO: M. HIRT 
CHECKEC-: R. lkXmi 
DA TE: 3/2!1195 

NTlNUCT'Y OATA 

'iwi,, lYPEAND 
~8~ g SURFACE 

DESCRIPTION • • " . 

J,l,R (2) 

• J,U,A 

J,l,SM 

• J,l,A (2) 

J,l,R 

• J,PLSM 

J,PL,SM 

J,I.R 

• J,l,SM 
J,U,SM 

• J,U,SM (2) 

J,U,SM 
• J,Pl,SM 
• J,!,SM 

~ 

" 0 
~ ;;!; 0 

t; 
aiss! I!! ..,,... .. ,o_ 

2"''"'"ll0 11:a:tt; ii: 

WAleA UiVE!.S 
INSTRUMENTATION 

9:50 
End Core Run 15 

Oritrer reports rock is 
'Very hard 

10:40 
End Com Run 16 

Driller reports roek is 
very hard 

11:50 
End Core Aun 17 

Golder Associates 



100 

""' 

, .. 

... 

,., 

110 

112 

174 

f:!OCK PE 

DESCRIPTION 

160.2-160.4 ft. 
Chertzane 
16().5-174.3 ft. 
Fresh, thlcldy laminated, 
medium light gray (N6), coarse 
gn,Jned, medium slJong, 
FOSSILIFEROUS DOLOMITIC 
LIMESTONE, (SALEM 
FORMATION) 

t74.3-17aB It 174.30 
Fresh, thinly bedded, pale 
yellowish brown (10YR 6/2) to 
medium light gray (N6), f-e 
grained, medium strong, 
CALCAREOUS DOLOMITE, 
(SALEM FORMATION) 
Some fossila, cross bedding 

DEPTHSCAU:: 1:a 

G 
0 
~ 

~ 
.Ii 
G 

ORIL!JNG CONTAACl'OR: LAYNE·WE~N 
OAILI.SR.:. 0. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS 
DATUM: MSL 

Sheet 10 of 23 

COl.1.AR Et.EV: 481.e BORING METHOD: NX Core & wtltot 
DRIWNG DATE: 2J2819!5.3/13/9$ 
ORIU. RIG; CME 75 

COOFIDINAfES N; 106103.9 E: 515432.1 
!NCUNATlON; -BO AZlMt.m-1; o 

'"""' '""""" F·Flll!Jf =---..,,. .. U.[J~ ... .-. $T.$1epped 
F,Folalloo ··-> • w" 

ELEV g ~1 §8 
z ROD ij ~ D'1'TH ~ u. 

IF1l " " "w 
0000 ~"-o 
«llt>..,_N N"f'~ ... -

100.30 

·-· ............. .. ......., .. _ 
VR.V. Aolq, 

DI 

1,1~ 5 ~ .. .. 
n • 

F .. FltO)Qdo 
CL-lnll 

"""""""' H·H•illfd 
GRF>G':ml flkd 

NUfTY ATA 

lYPEAND 
SURFACE 

DESCRIPTION 

• J,l,SM 

J,U,R 

J,ST.R 

• J,PL.SM 

19 l~ 

LOGGED: M, HIRT 
CHECKED: R SOOi'H 
OATS: J/29195 

~ :,: ~ " "x G 
'ill!! ill 
~;?; a: 

~ t; 

" 

~ 

9 ~ ril !! 
0 >- ril ll ~ 0 

"- ll 
>-

ii ... ~gg§ 1-.. _..,..,_ 
ll2~Z'! a! 

NOTES 
WATEALEVELS 

INSTRUMENTATION 

13:45 
End Core Aun 18 

Golder Associates 



PROJECT; LAJO!.AW/Rl,FS 
PROJECT NO: 843<2848 
LOCATION: BRIDGETON, MO 

K P 

DESCRIPTION 

176 174.3-178.Sa 
Fresh. thinly bedded, paje 
yellowish brown {10Yfl 612} to 
medium light gray (N6), fine 
to cc~ grained, medium 
strong, CALCAREOUS 
DOLOMITE, (SALEM 
FORMATION) 
Some fossils, cross bedding 

116 11a.s-1n,.2 ft 
Chert zone 
178.3-178.5 ft. 
Chert.zone 

, .. 

182 

11e.s-1e1.o a 
SliQhtly weathered, medium 
beoded, moderate yellowish 
brown (10VR 514), medium 
grained, medium strong, 
DOLOMITE. (SALEM 
FORMATION) 
&:,me fossils. cah:it& 
ClYStals, porous/vuggy 
180.2·180.3 ft. 
Chert nodule 

104 183.9-194. 'l ~ 
Chert zone 

188 

274.80 
187.0-169.3 ft. 187.00 
Fresh, thinly laminated, pale 
yellow\5h brown (1oYR 6/2), 
medlum_gr~ned, medium strong, 
OOLOMfTIC LIMESTONE. 

1ea {SALEM FORMATION) 
Some cross bedding, fossils 

189.3·201.3 ~ 
Fresh, thickly laminated, 
light alive gray (5V 6/1), 

191J interbedded medium and very 
coarse grained, medium 
strong, ARGILLACEOUS 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 
190.8-191.4 ft 
Brecciated 

'- 192 

CEFJH SCALE: 1 :2 

~ 
0 

IE 
< <r 
Q 

CFl!WNG CONTFACTOR: LAYNE·WESTERN 
ORILU;A: O. MAHUffiN 

RECORD OF DRILLHOLE PZ·106·KS Shoot n or 23 

COUAR Et.EV: 481.B BORING METHOD: NX Com & W!Utlt 
DRIUJNG OA TE; 2r.!S/95-3/13/'95 
ORILL l=IIG: CME 75 

J- PL·f'laNr ......... 
F·FII.Jt C<:uv,d ...--.. ....... U-Unlualng ....... h ·-- ST·~ 

.. _ F•F~ 
Cl.,..o.ytnll 

""""""'' H·H•olild 

DATUM: MSl. 
COOF'!01NATES N: 106703.9 
AZIMUTH: o 

Q 
; " ffiti'3 13 z l;l 

0 
< ~ 
9 ! 

e: 515432.1 
INCLINATION: .90 

z 
Q 

F.Folalk)n 1-itt..g,..tar VFP ... Alltqt GRF<Qr;r,,tl Fill&d ~~ u, 
<r ~ ~ 1;I ;;; ~ NOTES 

El.EV 

ll"'1>l 
IF1l 

> m~ 
ci <r ~E z ~~ ROD 

~ 8~ ~ffi = ~~o CFC>QQ 

""'°"""' N'I' '°"°,.. 

19 l~O 

20 ggo.:, 

LOGGED: M. HIRT 
CHl:CKEO: A. BOOTH 
DA TE: J/29195 

Cl NTI ATA 

<w 
lYFEAAO ·=~ as .. SURFACE 

DESCRIPTION 
~ g 

J,P!..SM 

• J,Pt..R 

J,J.R 

J,Pt..A 

• J,I.R 

• J,!,R 

• J,l,SM (2) 

:I- :;; 0 Q " 
WATEA LEVELS 

~ ~ ;; 0 INSTAUMENTATION 
~ 

m gg; o~ 
"" """ ~2 ... u= 

14:30 
End Cora Run 19 

15:30 
End Core Aun 20 

Golder Associates 
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PROJECT: lA!Ol.AWlfll·FS 
PROJECT NO: 1143-2848 
LOCATION; BfUOOETON, MO 

'TY 

OESCRIFTION 

192 
189.3-201.3 ft. 

, .. 

, .. 

"' 

200 

Fresh, thickly Iandnated, 
light olive gray (5Y 611), 
lnterbedded medfum and very 
coarae grained, medium 
strong, ARGILLACEOUS 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 

195.4-195.7 ft. 
Cross bedded, brect=iated 

200.5·201.2 ft 
Cross bedded, brecciated 

201.2·209.2 ft. 
Fresh, thlnly /amfnated, 
mecfrum dark gray (N4}, very 
fine grained, weak, 
CALCAREOUS CLAYSTONE. 
r,/ARSAW FORMATION) 
Btachicpod foSGirs 

205.1·207.2 ft. 
Medium gray (N5), ffne to 
medium gramet:I 

207. 1-207.2 ft. 
Brecciated 
207.3-End of Borehole 
Oll11e gray {SY 4)1), medium 
strong 

DEPTH SCALE: 1 :2 

g 
~ .. 
ii 
" 

DRILLING CONTRACTOR: LAYNE-WESTEFIN 
ORILlEA: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-106·KS ~ 12of 23 

cou.AA Et.EV1 48t,a SORING METHOD: NX Core & wa!cr 
ORllUNG CATE: 2/26195-3113/95 
DRILL RIG: CME 7S 

.hi"" ~, ... -.......... '"'""""' 
'""' 2 

OEPTii ~ (Fil 

Pl•"""' ··-c.cuv .. . ........... 
U·- SM~lh 
ST·stiipptd """""' 
, __ 

VR..V, Ro1.1tn 
> ,~ 01 
~ 

~§ iM!~ ROD 
8w ~~ 58~ g 
~ 

,:,c,00 IE~ o • • 111,o;TN N'f'il)III.,. " . 

LOGGED: M, HIRT 
CHECKED; R. BOOTH 
DATE: 3129/95 

PATUM: MSL 
COORDINATES N: T06'103,9 e: s15432., 

INCLINATION: ·90 AZIMUTH: O 

l'•F~ G CL.ctaylnffl ~ r 
C:H-C~a "'" t;; 
H·H•ilfed 'l!!'j ~ 

1;j 
GRF-ot.wel Finl:ld " 3l1: ;:; 
NUITYO TA 

~ 

,: ~ 

TYPE ANO 
SURFACE ii 

0£SCRJPTION 

J,PlSM,CL 

J,l,A,CL 

J,PlSM,CL 

~ ~ 
~ a 
~ 

1;j ;:; 
0 c .. ;:; 

• 88; .. ·-··-..... 111 a h ••• 

z 
0 

~ 
iii 
l§ 

~ 

NOTES 
WATERUM:LS 

1NSTRUMENTATJON 

16:35 
End Core Run 21 

201.9-202.5 It 
GTS..1 eoflected for perm. 
te$titig at laboratory 

Golder Associates 



PROJgCT: t.All:X.AW!FU-FS 
PROJECT NO: !J43.2&48 
LOCATICN: BFIDGETON, MO 

210 

212 

.,. 

2,a 

21' 

TYPE 

OESCfllPTION 

201.2-209.2 fl 
Fresh, thinly laminated, 
medh..1m dark gray (N4}, very 
fine grained. weak, 
CALCAREOUS CLAYSTONE. 
(WARSAW FORMATION) 202.00 
Brachia fosstfs 209, 

209.2-225.411. 
Fresh, medium bedded, o/tve 
gray (SY 4/1), very coarse 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE. 
(WARSAW FORMATION) 

212.2-213.7 ~ 
Sil ghtty weathered. 
~rouS/VUggy, ealcareous 

tomite, some fossil& 

217.3-218,5 ~ 
Medium grained 

220 220. 1-221.9 ~ 
Medium grained 

222 

224 

DEPTH SCAL.E: t :.2 

" 9 
~ 
'-
if 
" 

DRILLING CONTRACTOR: LAYNE-WESTERN 
OAIUER: 0. MAHUFUN 

RECORD OF DRILLHOLE PZ·106·KS Sheet 13 cf 23 

COt.l.AA ELEV: 481,B BORING METHOD: NX Core & w!lW 
DAii.UNG CATE; i?r.!S/9S+3J13/9!l 
Of:UU. RIG: CME 75 

J,Jghf PL·PIMlr , ........ 
F,Fl!Ul c-euv.., ·-....... U·U~ -.. ,-. ST.StepJ'.kld """""' F.fbJatiotl 1-lll'll'O(J,Jr VA,lf, Aougl 

~ ~ D 

~ • ~~ - ~~ "'o iWm z 81rl ~ffi DEPTH 0 ~8~i 
ITT) • • OQOO ~•o g • ...... ,,I'll I'll ......... • 

22 "~ 

252.50 

• 

DATUM: MSL 
COORDINATES N: 106703,9 E; 1515'432, 1 

INCLINATION: ·&0 AZIMUTH: O 

F .. F1IOl:dft 

" ci,a,y"" " i .,,..,,_ 
ffi~ H·f-l•alt<:I ~ 

ORF.Gmal Ftl&tl •o 0 

~~ "' " CATA ~ 
~ 

lYPEAND •• S\.lRFACE: 
OESCJU?TION 

J,Pl.,SM 

B.Pl.,SM 

J,l,SM (2) 

0 

9 ~ 8 
~ 

~ I '-

.: 
"" 

gg~ 
!!2 a:re ! 

z 
0 

!; 
iii 
ii' 
0 

NOTES 
WA~lE\li;LS 

INSTRUMENTATION 

17:35 
End Core Run 22 

3/11/95@ 10:15 
j3egin coring Run 23 after -
Installing 61n. dla 
casing to 204 fl 

; 

• J,1,SM 

23 98'!<. 

24 1~1 

LOGGED: M. H!Rt' 
CHECKED: A. SOOTH 
DA 'fl:.: 3/29/95 

J.P~R 

J,l,A 

} 
J 
' ' j 
j , 
1 
' 

12:30 
End Core Aun 23 

Golder Associates 



PROJECT: l.A!OLAWIRl·FS 
PROJECT NO: 94J.,.2846 
LOCATION: BRIDGETON, MO 

"24 

... 

232 

234 

ROCKTYP 

DESCRIPTION 

209.2·225.4 ft 
Fresh, medium bedded, ollve 
gray (5Y 4/1), very eoan;e 
grained, medium l!iittong, 
FOSSILIFEROUS LIMESTONE, 
fcNAP.SAW FORMATION) 

231.'1.40 
225.4-233.2 fl 225.4{1 
Fresh, medium bedded, olive 
g;ay {SY 4/1), fine grained. 
woak, CALCAREOUS 
CLAYSTONE, ~ARSAW 
FORMATION) 
Some calcite crystals, fosslls 
225.4-228.3 ft. 
Sfighlly porous/vUggy 
{<1mm.) 

226.60 
233.2-251.3 ft. 233.20 
Fresh, medium bedded, alive 
gray (SY 4/1}, very coarse 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE. 
fcNARSAW FORMATION) 
Stylolitic, some calcite 
crystals 

235.9·238.3 ft 236 Slightly weathered 

239.0-240.0 It. 
Slightly weathered 

DEPTI1 SCALE: 1 :2 
CRIWNG CONTF!ACTOR: 1.A.YNE·WESTERN 
OR!u.ER: 0. MAHURIN 

"' 9 
Q 
r 
n. 
:l' 
" 

RECORD OF DRILLHOLE PZ-106-KS ....... ,. or .. 
BORING METHOD: NX Cwo & w!Wlr DATUM: M$L GOU.AR El.EV: 4131,B ORIUJNG DATE: M!SJ95'<3/13195 COORDINATES N: 106703.9 E: ti15"432.1 ORJLLAIG: CME7S 

J.J""' PL.,,... ,., .... C·Cuwd ....,,. U·~ ... _ 
ST·Stepped 

F,FQIQ'Oon l-lfl'tlQlhr 

~ 
~ 

d ~a El.EV ww z 8§ ROO 2~ z 
~ ffi 0"'1>< a 

tl'1l ~ ~ 
0000 ~ n.. ... .., .... "' ............. _ 

25 &-11% 

222.so 
239.30 

LOGGED; M. HIRT 
CHECKED: R. BOOTH 
DATE: 3/29/95 

AZ!MlfrH· 0 

P·POWWd F .. ~ ·-- et..ci.,""1 ........,,., CH·Cticnlt ......... H·HoMd 
VR·V. Roogn GRF·Gravel Filed 

CISCO NU!TYOATA 

!~!!? i TYJ"E ANO 
$UAFACE 50~ 

g g 0E:SCA1PTION 

J,ST,SM,CL 

J,!,SM,CL 

J,PL.SM 

J,l,R 

J,l,R 
J,1,R 
J,l,R 

"' z r 
ffi t;; 
~ 1li r ill 

" 
c 

~ e: ;:; 
~ 

"' ~ 

~" ~o ~ ~~ ;;. 
~~ ~I ~\ 1£~2~ 

INCLINATION: -GO 

z c 0 < ~ ~ s )l, 
NOTES ~ 

~ 
z 

~ ill WAiEA LEVELS 
n. ;:; 0 INSTRUMENTATION 

~ • -~ gg~ ·-··-~~ ·~· n~ 

13:55 
End Core Run 24 
229,6-230.1 fl . 
GTS-2 collected for perm. 
testing at laboratory -. 

14:50 
End Cora Run 25 

Golder Associates 



PROJECT: LAiDI.AWIRf·FS 
PROJECT NO: 9-43-21348 
LOCATION: BAIDGETON, MO 

240 

242 

..... 

246 

246 

ROCK 

OESCFUPi1CN 

233.2·251.3 ~ 
Ff8$h, medium bedded, olive 
gray (5Y 4/1}, wry coarse 
grained, medium stror:ig, 
FOSSILIFEROUS LIMESTONE, 
~ARSAW FORMATION) 
stylolltl!!, some ealcite 
crystals 

246.3-246.5 fl 
Fine grained, Oolomltlc 
Limestone 

250.3-251.3 fl 
Medium grained 

251.3-257.7~ 251.JO 
Slightly weathered, medium 
bedded, ollVe gray (SY 4/1), 

252 tine grained, weak, 
CALCAREOUS CLA YSTONE. 
t;,NARSAW FORMATION} 
Porous/vuggy (<1 mm.) 

... 

OEPTH SCALE: 1:2 
OAlWNG CONTFtACTOR: LAYNE·WESTEAN 
DRILLER: 0. MAHUl'1JN 

RECORD OF DRILLHOLE PZ·106-KS Shoot 15 c:A 23 

COi.LARELEV: 481.a BORING METHOD: NX Core & Wl\htt 
OFUWNG OATE; 212Bt95-3/13/aG 
DRILL RJG: CME 75 

LOGGED: M. HIRT 
CHECKED: R. BOOTH 
DATE: 3129'95 

e J,l,R 

J,l,R 

• J,l,R 
J,l.R 

• J,PL.SM,CL (2) 

DATUM: MSL 
COORDINATES N: 100703.9 
AZIMUTH: o 

E: 515432.1 
INCLINATION! .go 

NOltS 
WATER I.EVElS 

INSTRUMENTATION 

15:40 
End Core Run 26 

Golder Associates 



PROJECT: LAIDLAW/Rf.PS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

256 

,eo 

KTYP 

DESCfUPTlON 

2:51.3-257,7 fl. 
Slightly weathered, medium 
bedded, olive gray (SY 4/1). 
tine grained, weak, 
CALCAREOUS CLAYSTONE, 
CNARSAW FORMATION) 
Porous/Vuggy (<1 mm.) 

204.10 
257.7-259.7 ft 257.70 
Fre:ih. medium bedded, olive 
gray (5Y 4/1}, medium grained, 
medium strong, FOSSILIFEROUS 
LIMESTONE, fNAASAW 
FORMATION) 

259.7-263.?ft 2.SS.70 
Fresh, medium bedded, olive 
gray (5Y 4/1), fine grained, 
weak. CALCAREOUS 
CLAYSTONE, fNAASAW 
FORMATION) 

261.0.262.3 ~ 
2Bi Cafcite crystals, some large 

vugs (> 10 mm.) 

263.5-163.7 ft 
Highty weathered 
263.7-269.3 fL 263.70 

264 Fresh, medium bedded, otlve 
gray {5Y 4/1}, coarse grained, 
strong, FOSSILIFEROUS 
LIMESTONE, (WARSAW 
FORMATION) 

, .. 

270 

/ ,n 

266.3-266.4 ft 
Clays tone 

268.3-269.3 fl 
Calcareous c/aystone 

269,3,.284.2 ft 269.30 
Fresh, medium bedded, medium 
dark gray (N4), very fine 
grained, very weak, ClAYSTONE, 
fNAASAW FORMATION) 
Some calcite crystals 

271.:J.271.7 ~ 
SlighUy wethered, porous 

DEPTH SCALE; 1 ;2 

" g 

~ 
~ 
~ 

"' " 

OAIUING CONTRACTOR: LAYNE·WE.STeAN 
DAIU.l:Ri 0. MAHURIN 

RECORD OF DRILLHOLE PZ·106·KS 
60AING METHOD; NX Core & water 
OAJWNG CATE: 2/2S/95-3/13/95 
OAIU. RIG: CME 75 

DATUM: MSL 
COOR01NATES N·. 106703.9 
AZfMUTH: O 

Sheet UJ d 23 

COUAA El.EV: 481.13 
E: !H!S432. t 

INCLINATION: ·90 

J.J~ 
ft•Fa.JI 
S-""r 
B-Sedm'lg 
F·F~ 

> 
0 • 

'""' WW • Bg • OEP'm , 
(F1) • • 

'""""" c.cuv., 
U·UnciJIU,g 
ST,Ji1.pptd 
Mireoua, 

18 ROD o~ 
iffi 

ag~:;: ....:u~~ 

........... ·-SM·"Smooln ... _ 
VR-V.~ 

<w ··~ 68 I 
• • " . 

fo..F~ 
t;:L..Qaylnfil 
CH..,_ 
H•Hfflfd 
GRF.Qnwlll Fhd 

Nurrv TA 

7YPEANO 
SURFACE 

DESCRIPTION 

J,PL.SM 

27 911% 

'''"'" 

269.30 

LOGGED: M. HIRT 
CHECKED: A. BOOTH 
DATE; 3129/aS 

J,Pl,SM,CL 

e 8,1,SM,CL 

• J,PL.SM 

J,l,SM 
brecciated 

B,l,SM (4) 

J,l,SM,CL 

J,l,SM,CL 

J,l,SM,CL 
• J,PL.SM 

J,PL.SM 

J,Pl,SM (2) 

" "' a z 
~ § ffiiij 6 ii'i ~ i z ~ 

"'a w a .. 
1;j NOTES ~z "' ;; z w WATER l..EVELS i¥- !;; i5 a re 

~ .; INSTRUMENTATION .. 
~ 0 gg! .. ·-··-&!2~£ !! 

16t25 
End Core Run 'Z1 

17:15 
End Core Run 28 

Golder Associates 
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PROJECT: L.AIOLAWIJ'il-f'=S 
PROJE:CTNO: 943-2848 
l.OCATION: BRIOOErON, MO 

272 

.,. 

276 

276 

2,0 

286 

,.. 

TYPE 

DESCRIPTION 

269,3-284.2 ~ 
Fresh, medium bedded, medium 
dark gray (N4), very fine 
gralned, ve!yweal<, ClAYSTONE, 
rNARSAW FORMATION) 
Some calcite cryslrus 

275.1~278.0 rt. 
Sllghtty weathered, porous 

2n.a1t. 
Calcite filled vug (3 cm.) 

282.7·263.2 ft 
Calcareous. weak 

283.3·284. 1 ~ 
Slightly weathered, porous 

:284,2-301.4 ft 
Fresh, medium bedded, medium 
dark gray (N4}, fine grained. 
medium strong, CALCAREOUS 
ClAYSTONE, r,IARSAW 
FORMATION) 

OEFIHSCA~: 1:2 
ORIWNG CONTRACTOR: LAYNE·WESTERN 
OFIILLER: O. MAHURIN 

CJ 
0 
~ 

~ .. 
if 
"' 

RECORD OF DRILLHOLE PZ-106-KS Shm 17 of 23 

COLLAR ELEY: 4BL8 
BORING METHOD: NX Ci:ite &. wnter 
ORIWNG CATE: 2/28/95-311:WS 
DRILL RIG; CME 15 

,..- PL·Pl#tlat ·-F,FarJI ~ K-...... u-u......,, SM-$mQQ:lh 
13-!htddng ST·Stapped ........ l',f .. _ 

HmtgUar Vfl·V. Rotq'I 

F .. F~ 
Ct,ctay ln!il 
CH·"-'> 

""''""" 

OATIJM: ~SL 
COOROINA7:S "l 106703,9 
AZIMUTH: 0 

0 
la ~ 
~~ 0 x z w 

GAF·Grav.t Filed .::~ w 0 
~ ~ ! 
~ z 

e: 515432. 1 
INCUNATION: ·00 

" 0 

~ 
iii NOT!aS 

~ ~~ OISCONTI DATA e iE "' WATER LeVELS j-
~ a 1i' 

" 0 ELEV z 
OEl'lH ~ 

(Fl) ~ 

187.SC 
'274.30 

177.60 
264.20 

~g w~ 

8~ ROO ~~ ~w ~ w~. 0000 
"'''l"l"N .......... -

LOGGEO: M. HIRT 
CtiECKEO: R. BOOTH 
DA TE: ;J/29/95 

i~e 
l!i8~ g 
g g 

TVfl'EANC 
SURFACE 

OESCR!PTION 

J,PLSM 

J,l,SM 

J,PLSM 

J,l,SM 

.. ;: a 
~ 

.g !!~ ~ "" ti:!G!~S! a! 

Golder Associates 

INSTRUMENTATION 

B:45 
End Cora Run 29 
Probfems coring, drill 
$1Jing very wobbly due to 
Jatge dlametar casing 

10:00 
E:nd Core Run 30 
Cuttings not coming out 
with return; flush hole 



PROJECT: LAIDI..AW/Rl·FS 
PROJECT NO: 943-2848 
LOCATION: BFUOGETON, MO 

292 

ROCK P 

284.2-3-01.4 a 
Fresh, medium bedded, medium 
dark gray (N4), ftne grained, 
medium strOng, CALCAREOUS 
ClAVSTONE, rt/ARSAW 
FORMATION) 
2aB.2-200.• a 
Oolomlte 

293.-4-29$.6 ~ 

294 Dolomite 

"'" 

"'' 

160. 
301.4-346.4 ~ 301,40 
Fresh, thinfvbedded, medium 
dark fl ray ('""4), m-vc grained, 
medium strong, I.IMESTONE, 
rt{ARSAW FORMATION) 
Some Claystone partings 

302.6-.304.a ft. 
Dolomitic Cla~tcne, some 
fossils 

OEF'Oi SCALE: 1 :2 

" 0 
~ 

~ 
~ 

~ 
" 

OAJWNG CONTRACTOR! LAYNE·WESTERN 
OAILJ..EA; 0. MAHURIN 

RECORD OF DRILLHOLE PZ·106·KS 
DATUM; MSL BORING Ml:niOO: NX Core & WD.ter 

DRILLING DATE: 2.r.!~1:3/95 
OAlLL RIG; CME 75 

COOAOINATES ~: 10671XJ,9 

,.,.., PL,f'larut 
t-i:iui c.c:uv,, ...... U·Urd.ulng . ......,. ST-&•PPtd 

"'""""' """"'" ~ e 
0 -~ ELF/ w~ z ~8 ROD z OEPlH ~ "w ~ffi 

iF1l • • ~~o 2ii~ "'"",o"'-

31 "' % 

AZIMUTH: 0 

............. '""'"""" " ·- a._ ... 
~ ........... Cl<..,._ 
fil~ ,,......,, H.81-.ct 

Vff.V. Rous,, GRF..GnvOI Fihd ;::~ 
DISCO A ;-

jw!ll ~a~: 
0 s " 

lYPl:AND 
SURFACE 

01$CR!l'TION 

J,l,SM 
J,l,SM,CL 

G z 1.l w 0 a: ~ ~ 

" 

Silftt 18 ¢l 23 

C.OUARa.EV: 481,8 
g: 515432.1 

fNCUNAi'ION: ·60 

NOTES 
WATER LEVets 

INSTRUMENTATION 

12;00 
End Core Run 31 

13:50 
End Core Run J2 

LOGGED: M. HIRT 
CHECKED: Ft BOOTH 
DATE: J/.!919!:i 

Golder Associates 

1 
l 
1 



PFIOJ!';CT: l.AHX.AW/Af·FS 
PflOJECT NO: 943,,284S 
l.OCAllON: BRIDGETON, MO 

310 

314 

316 

318 

320 

ROCK PE 

OESCArP110N 

301,4-346.4 ~ 
Fresh, thinly bedded, medium 
dark gray {N4), m-vc_grained, 
medium strong, UMESTONE, 
C,,ARSAW FORMATION) 
Some Claystone partings 

307.9ft. 
Calcite filled vug 
(Jem.) 

315.S It 
Chert zone 

316.2ft. 
Chert zone 

DEPTH SCALE: 1:2 

" 0 
~ 

~ .. 
< a: 
" 

OAIWNG CONTRACTOR! LAYNE-WESTERN 
CRILLER: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS 
BORING METHOD: NX Coro & WIWlf 
DRlWNG DA TE: 2/28/9!1-3/13/95 
DRILL RIG: CME 75 

.hlont PL•l'fa-lilr ··-F•F,;ut """""' ............ ...... lJ.- ............ 
B·~ ST,Sklppgd """"" '"''""' l·ltttgl.iar VR-V. Al:,ugti 

F .. F•<bid• 
cc.a.,,,,. 
CH""""' 
H·H•lllod 

DATUM: MSt, 
COORO!NAT5$ N: 106703.9 
AZIMUTH: 0 

" z I: 
ffi~ " z lli 

Gl'\F..(hvel Fill:ld 
l:c, w " ;;; ~;; !!: 

> DISCON NUrrY DATA 0 

11!1 !~ d '"" z jiw ROD il "' TVPEARD 
OEl'1'l z SW a.~£? 0 ~ ~w QU~ .. SIJAFACE 

'"' "' "' ODDO 
IN"li._Gri... '! a g otiSCfllPTION 

IO<O"l'IN " 
157.60 '"' 

. ""'"' 

34 ..... 

35 ,~ 

J,U,SM,CL 

c 
< 
9 
~ 

~ .. 
I 
lli 
" ;;; 

Sheet 19 d 2,3 

COl!.ARELSV: 461.8 
E:l51~1 

INCLINATION: .90 

:z 
Q 

~ 
NOTES 

WATER LEVE1..S 
0 INSTRt:MENT'A110N 
~ 

• .~ OOD ffi ... ~ ·-· ·-~-"'"' 
... 
"'"'"' 

14:15 
End Core Run 33 

14:50 
End Core Run 34 

LOGGEO: M. HIRT 
CHECKED: R BOOTH 
DATE: 3129/95-

Golder Associates 



PROJECT: LAIOlAWIAf.FS 
PROJECT NO: G43-2848 
LOCATION: BRIDGETON, MO 

32S 

330 

332 

AOcl<TYP 

OEscAIPTION 

301.4-346.4 ft 
Fresh, thlnfv bedded, medium 
dwk gray {f.14), m-vc grained, 
medium strong, UMESroNE. 
rNA?.sAW FORMATION) 
Some Claystone partings 

323.2-323.3ft. 
Chert zone 

324.B~ 
Chert zone 

325.3, 325.8, and 326.3 rt. 
Chert zones 

327.41t 
Chert zone 

326.Sft. 
Chert zone 

329.1 It 
Chert tone 

329.6-329.9 ft. 
Chert zone 

333.41t 
Chert zone 

335.8 ft 
338 Chert zone 

DEPTH SCA!...E: 1 :a 
DAIWNG CONTRACTOR: lA'rnE·WESTERN 
CAILLER: D, MAHUFVN 

"' 0 
~ 

0 
'i' .. 
< 
"' "' 

RECORD OF DRILLHOLE PZ·106·KS StlMt 2tl of 23 

COUAR ELEV: 4Gf.S BORING METl'IOO: NX Core & wa!ef 
DA!WNG DATE: 2128195"3113/95 
CAllL RIG: CME 75 

N<>rn PL.-Ffanat 
~·Fat.ti "'""""' ~ ..... U.UrwiJaJrig 

'"""""" ., .. _. 
i'·Ffi.:Ulon l·ll'l'tlCUW 

~ w~ 
0 

~ 

~2 El...'V z ~~ ROD 
Of:P1lf • u!j "ili ~ iii~ tfT) q;: acco ~ . 

,O..,-TN <ll"'ll"CIII>-

"' '" 

12750 

37 t~ 

LOGGED: M, HIRT 
CHECKEO: A. BOOTH 
OAiE: 3/29/95 

·-............ ··-.. _ 
Vff..V. RQI.IQh 

jw 
II.~!!,! D 

ao~"' 
g 2 

DATUM: MSL 
COOFIDINATES N; 106703.9 
AZIMUTH: o 

F11-F~ 
CL·Cl.r;'lnfll 

c"""""' 
H·H•:iiac! 
GAF-Gta\/'ol Fiiied 

NTIN ITV D.\T 

iYPEANO 
SURFACE 

OE5CRIPT!ON 

J,l,SM,CL 

J,l,SM 

~ 
ilir,j 
lco 
~?£ 

"' "' 1il " w 0 

"' ;,; 
~ 

"' 

Q = 0 ;i, ~ 

~ ~ .. ;,; 

E: S15432.1 
INCLINATION: ·SCI 

" 0 

:i 
~ NOTES 

WATER 1.EVl:LS lf 
0 INSTRUMENTATION 
~ 

ffl 
~ 

15:45 
End Core Run 35 

16:40 
End Core Run 36 

Golder Associates 

l 
1 
1 

l 
-j 
; 



PROJECT: LAIOLAWIRl·FS 
PROJECT NO: 943-2548 
LOCATION: SfWGETON, MO 

""' 

,., 

344 

346 

348 

350 

KTYPE 

DESCRIPTION 

301,4·346.4 ft 
Fre!!ih, thinly bedded, rnedium 
dark gray (N4), m·vc grained, 
medium strong, l.lMESTONE, 
rNARSAW FORMATION) 
Some Clayttone partings 
336.6"146.4 ft. 
No more claystone partings 
336.Sft. 
Chert zone 
337.9-339.2 ft. 
Chert:zone 

339.9 ft 
Chert zone 

340.9-341.3 ft. 
Chert zone 

342.0-342.2 ft. 
Chert zone 
342.3--343.5 ft 
Chert tone 

343.B~ 
Chert zone 

344.Sft. 
Chert zone 

115,40 
346.4·363.6 ~ ""·"' SlighUy weathered, thinly to 
medium bedded, light gray 
(N7), medlum ~rained, medium 
strong,CALCA EOUS 
DOlOMrTE, 
!KEOKUK FORMATION) 
lnlerbedded with chert zones 
and nodules: porous/vuggy: 
same filled with calcite 
cry$tals; some calcite veins 

DEPTH SCAU:; t :2 
ORIWNG CONTRACTOR: LAYNE-WESTERN 
OFIJLLER: O. MAHURIN 

0 g 
g 
~ .. 
~ 
~ 

RECORD OF DRILLHOLE PZ-106-KS 
BORING METHOD: NX Cora&. waler 
ORIWNG OATIE; 2/28/95-3/13/95 
OAR.I. RIG: CME 75 

'"""' '""""" p.pOW'oit(I' ...... ceuv., ,.-..... _ 
U·U~ SM·Smom 

IJ.Btddns! ST-$tPPffj ~-... ....,., l-1trl)9Jlar VR-1/. Rouc;tl 
> .. D 
~ "8 El.EV ~~ iium AOO il " 

F.F.0:00. 
c1.,oay1m1 
CH-chklntt 
H-H.altd 

DATUM: MS!. 
COORDINATES N: 106703,9 
AZlMUTrl: 0 

0 

~ " w "' li1 z 
GRF-Oravti Filld ~ ~ w " ;; "' ;; 

ONTINUJlY DATA ~ 

"' 
TVPEAHO 

0 
< g 
~ 

@ .. 
i 
~ 
0 

" 

Sheet 21 cf 23 

COUAA ELEV: 46t.a 
E: 515432.t 

INCLINATION: -90 

z 
0 

~ 
'" z NOTES 

iJ! WATER LEVELS 
0 INSTRUMENTATION 

• OEPlll BM If~. .~!i. SURF A.CE 
(F1) ti:: 0000 

aU O 

01:SCRIPTION 
g * 

~. ~i •• ~ -cg I<. u c:: a: i!I g~ 
ffi ~i: ~ 1l:)¢a:!! 

Oe 

37 

117.60 
344,2() 

,. 

IDIO'll'N N.,..,_,_ 

""' ' 

'" 

LOGGED: M. HtRT 
CHECKED: R. BOOTH 
DA Tl:: 3129195 

• 

•• ~2 ~'2! 

J,l,R 
calcite cry5tals 

• J,1,SM,chert 

• J,l,SM I J,l,SM 

' B:30 

I 
End Core Run 37 

• J,t,R,fossils 

• J,l,R,ohert 

J,l,SM 

J,l,SM,chert 

Golder Associates 

...! 

l 



PROJECT; t.AIOLAWJRI-FS 
PROJECT NO: 943-2848 
LOCATION: SAIOGETON, MO 

TYPE 

DESCRIPTION 

346.4-363.6 tt. 
Slightly weathered, thinly to 
medium bedded, light gray 
(N7), medium grained, medium 
strong, CALCAREOUS 
DOLOMITE 
(KEOKUK FORMATION} 
lnterbadded wllh chert zones 
and nodufes: porouslvuggy: 
some filled wilh calcite 
ctystals; some calcite veins 

358 358.0-361.1 tt. 

360 

"'" 

''" 

"'' 

Moderately weathered, very 
vuggy 

363.6-370. 1 ft 
Slightly weathered. thinfy 
bedded, light gray (N7), 
m·vc grained, medium 
strong, DOLOMmC 
LIMESTONE, (KEOKUK 
FORMATION} 
Slightly vuggy, some chert 
nodule$ 

DEPTH SCALE: 1 :2 
ORIWNG CONTAACiOR: LA.YNE.·WESTERN 
CAILLER: D. MAHURIN 

§ 

~ 
< a: 

"' 

RECORD OF DRILLHOLE PZ·106·KS 
DATUM: MSL BORING METriCD: NX Cora & water 

OR1WNG CATE; 2/20/95-3/13/95 
ORILL RIG: CME 1$ 

COORDINATES r,,i; 106703..9 

J,Jont PL•Plmar 
F·FaJt C.cuv.d ....,.w U·U~ ... ....,. ST•5'11Pf)11d 
F·Fciabcri 1-lrtitvJ.ir 

~ •ii eu,v ~ w•• 
M Rao ·~ DEPTH z ug ~ffi , 

i!'1l a: a: 
0000 ~·Q 
"°"''l'N N .... ..,.,..,. 

40 t~ 

AZIMUTH; 0 

P·Pcw.od: F•FIJO:looG K......_ Q.·Oaylt!fil 
SM-51noalh CH""""" ··- =·-VFI-V, RCl4'l GRF-Onivfll Flied 

OSCO NUl'l'Y CATA 

i~ui TYP£ANO 
1;8~ g SURFACE 

OESCRWT!Olil Q g 
" 

J,l,R 

• J,l,SM 
• J,l,R 

J,l,R 

J,l,R 

J,l,R 
J,l,R 
oalcile crystaJs 

• J,l,R 

J,l,R (2) 

J,Pl.,R (2) 

Core loss 

J,l,R(3) 

J,l,SM 

J,l,R 

c 
~ 
ffi~ 
;:~ 
i'ii-
~ 

x :. 
1li ~ a: ; ... 
" 

c 
cl ~ 
~ ! ... 

1,l ~ c • ~ 

s~ 22 °' 23 
COLL.ARet.EV: 4a1.8 

E: $15432.1 
INCUNATION: ·90 

9:30 

NOTES 
WA~LEVELS 

lNSTRUME;NTAllON 

E:nd Core Run 38 

Drilling rate much slower 
due to presence of chert 

362.9-363.4 ft 
Core loss 
11:00 
End Core Run 39 

LOGGED: M, HIRT 
CHECKED: R. BOOTH 
CATE: 3129195 

Golder Associates 

J 



PROJECT: LAIOLAW/AI-FS 
PROJECT NO: 943-2648 
LOCATION: BRIOGEl'ON, MO 

KTYPE 

DESCRIPTION 

363.S.370.1 ft. 
SHghtly weo.l.herod, thinly 
bedded, ffghtgray (N7}, 
m-vc grained, medium 
"""""· OOLOMmc 
LIMESTONE, (KEOKUK 
FORMATION) 
Sl!ghUy vuggy, some chert 
nodules 

" 9 
g 
I 

i 
" ~· E 

P-
P-
1-.-. s-

369.4·370.1 ft 
Chert I.ayer - 370 9t.10 ~ .... -

370,1 

374 

~378 

- :ieo 

... 384 

370.1-373.4 ft 
Moderately weathered, medium 
bedded, medium light gray 
(N6), fine grained, medium 
strong, DOLOMITE. (KEOKUK 
FORMATION) 
Porous/Wggy, some chert 
nodules and c:alcite crystals 

'"'" End of Record of Oril!hole 373.40 
at 373.4 fl 

DEPTH SCALE: 1 :2 
OFUUJNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: 0. MAHUAIN 

RECORD OF DRILLHOLE PZ-106-KS 
BOflfNG METHOD: NX Coto & wtuar 
DRIWNG DATE: 2128~13195 
CRILL RIG: CME 75 

'""' PL·Planar P,PCJbl»d 
F·Fa.11 "'""""' ........... ...... U.Ur~.t1nr10 S!.!.,SMc:iQlh 
8-Sttk!nQ ST,SIDPPl(I 

.. _ 
F.Fllfalkln M~ VR-V.Roug, 

• ~. 
" "' <a a.-v WW 

" 0 i"' -- z ~8 ROO 
0£PTH l, u~ ~!;8~ g u~ ~ffi 
"" "' N:-,0~~ gg$~ ~ g 

F•r'aOxlds Cl._ .... 
DATUM: MSL 
COORDINATES N: 106703,9 
A2!MUTH: O 

CH_,_ 
H-H
GRF~Fhd 

NUrTY ATA 

l'YP~AHD 
SURFACE 

DESCAIPTtON 

J,I.SM,chert 

J,PL.SM 

' J,l,SM (2) 

88.40 
:173.40 

Sheet Zl of 23 

COLlAA ELEV: 481,e 
e: s15432., 

lNCUNA1lON: •SO 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

3/13/95@ 12,os 
Core Run 40 

LOGGEP: M. HlFiT 
CHECKl:O: A. BOOTH 
CA TE: 3129195 

Golder Associates 



0 

50 :· 

10 

15 

25 

30 

35 

-<00 

Well No. PZ-106-KS 

Boring No. X-Ref: PZ-106-KS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066704 tt. 
Easling: 515432 ft. 

Drilling Summary: 

Total Depth 375.0 ft. 
Borehole Diameter 9 7/8 ln. (O.Ow204,0 It.) 5 7/6 In. !204.0-375.0 fl.) 

Casing Stickup Height 2.49 ft. 
Driller Layne-Western 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
61/4 In. ID Hollow Stem Auger Bit, 
NX Gore, 5 7/8 in. and 9 7/8 ln. Button Bits 

Drilling Fluid Auger-None, NX Gore Water, 
Air Rotary 

Protective Casing axa in. Square Steel, by 5 ft, long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log x 
Casing strlng(s): C = Casing S = Screen 

373.57 
+ 1.50 

String(s} Elevation 
. 363.75 C1 464.26 - 98.02 

. 373.57 81 SB.02 - 88.20 ---- 373.90 C2 aa.20 - 87.87 ---204.00 C3 463.,30 . 257.77 ---
--- ---

C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 In. dia. threaded PVC end cap 
(4 In. long or 0.33 ft.) (C3-see comments) 

81 2 In. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot. flush threaded with 
0-rings 
16-35 mesh Silica Sand, 361.0-375.0 ft. 

Less than 50 mesh Silica Sand, 

360.0-361.0 tt. 
Wyo-Ben Grout Weil Bentonite Slurry. 

3.0-350.0 ft., Neat cement, 3.0-204.0 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 350.0-360.0 ft. 

0.0-3.0 ft. 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

461.8 tt. NGVD 
464.26 It. NGVD 

Start Finish 
Task Date Time Date Time 
Drill Ing 
CME 75 2.12a19s 10:30 31Bles 11:30 

Schramm Rotary 3120,os 1:30 ::i1201ss 11:30 

Geophys.Logglng: 3120/95 12:45 

Casing: 
2" PVC 3/23/95 a:ao 
6" Steel 319/95 11:45 

Fiiter Placement: 3/23195 9;40 

Cementing: 319/95 1<1;15 

Development 
Bentonlte Grout 3123/95 11:16 

Bentonite Seal 3123/95 ""i'o:45"' 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

,00 

oo 
BO 

I 
?O 

00 
00 

~ 40 
K >o 

~o 
,o 

0 
0 

' 

00 

TIME (Minutes) 

3/20/95 18:30 

3/23/QS 9:40 

3/10195 s:oo 

3/23195 lD:45 

319195 9;00 

,,,., .. 1.J:15 
3/23/95 '"iT:is 

Temp (•C) 

BO ,00 

Comments: Surface Casing CS: 6 1/8 In. ID/ 6 5/8 OD Steel Casing 

Not to Scole Supervised by e. Tllton Site LAIOLAW/OU2 RI-FSIMO 
Job Number ---'""e:-:-•a""-"'2"'8•'"s ____ _ Fiie Name PZ106KS 





llllillll 
LAIDLAW WAATE BYSTEIIB INC. 

SOIL BOREHOLE 
S!IE !IAIIE ANO LOCATION DRII.IJNG ilErHoo: 

,, 

6.25 inch r.n. Hollow SteM Auger 

--LAIDLAV/OU2 RI-fS/MO 
SPLIT SPOON• 2.0 inch O.D.11.5 inch I.D, <SP> 

VEST LAKE LANDflLL SHELBY TUBE, 3.0 inch 0.0./2 13/16 inch l.D. <SH> 
OPERABLE UNIT 2 WATER LEVE. 

'!IIIE 
DA1E 

NORTHINGi 106 7163.45 
CASING OEl'lH DAl\JM EASTING, 515254.52 El.£\/AllON 462.6 

tlftlU. RlG CMC 75 SURFACE CON0010HS 

ANGLE -90" 8EARIIIC 

SAMPI.£ H!ll11£R 

b ~ I I I ~- I 

I Ii I DESCIIIPTION OF MIITeRW. 

.... 3 0.9' ~" . co.o-a.o ft.) StiFF, Modero.te yeUowrsh --I:: 5 a:w brown CIOYR 5/4), SILTY CLAY, tro.ce oF -5 "" very fine So.nd, \JR, do.l"lp, CCL), crILL) SP -..._ 1 5 ~ -.... 0 -.... : 
E- 2 

-- - -2 ••• c2.0-4.0 f't.) Ftrn, yeHow1sh brown -.... 2 air ~ (lOYR S/4), SIL TY Cl.AY, little GrQ.vel, -- """ trace O.l'lOunt of tro.sh o:t bottoM. IJR, -' s• -= - 3 18 - dor,p, CCL>, CFILL> =- ® -- -- -- - -= -4 -
3 C4,0-6.0 F"t.) Very stlf'f', l"lE'dluM Ught -c: U' -a air gro.y (N5) to daf"'k Qf"'eenish grny -.... 11 5S'l'.l 

~'-

<5GY 4/1), SIL TY CLAY, SOME' (irQ.VE'{, s~. SP -'="" 5 
lO noist, (CL), CFILL) 

@ --- -
:: -

C456.6) 6.0 -
-:::::- 6 -• U' v ' CQ.0-1:1.0 ft.) Mixed eta.Mp wQ.Ste o.nd sil:ty -'- a .:.. 17 V Cllly --- 23 ks51C) V'II -- SP -- 7 5 ~ v - © -:: 
E: v,; --'- 17 v -'-- 8 V'II E~ "-- -
'- 7 iLi' (&0-JO,O f't.) Tro.sh -'- 2 a1f "v -.... "1 ,; -.... 4 u:1:n SP -:::- 9 I ~ "1 ® --
~ "1 '\l -'- 17 "1 -c.. -t::"° 10 "1 '\l -· '-- -3 0.0' 

" "1 
Cl0.0-12:.0 Ft.) Vo.Ste 'becoMes wet -'- 3 zF -.... 

' (0~) "1 'I: SP : .... 17 "1 :::- 11 ' @ -
v,; -

[:: -I,, "1 -- (450.6) 12.0 -:::::-- 12 -a 0.0' (12.0-14.0 f't.) No Recovery -.... 32 ff -'- -.... 15 11)1{) ,.. SP -
-::-13 9 "' 0 -"' : > - CJ -.... u -.... "' i::- a "' ~ '-- -6 0.0' '14.0-tS.O Ft.) No Recovery 

SP -I:: 12 ff !:il -
~ @ -- (01.) -

LOG 
IIOfllNG NO, 

PZ-107-SS 
5IET 

I OF 3 -START FlHftlH 
TIME '!IIIE 

13•00 16125 

DA1E DA1E 

3126195 3126195 

--

Fr"'OM 12.a-2a.a Ft~ 
no sa.nptes 
recovered, but 
drilling lndlco. tecf 
Mi><ed wo.ste Qnd 
silty cto.y la.yers 

~ 
0 
(.) 

(.!) 
z 
3 
it: 
Cl 

" ;;; 
CJ 
u 

"' 

"' ~ 
" "' ' M 
~ .. 
d z 
to 
0 ... 

~ 

"' "' '!' 
:; 

~ 
0 
;,: 
:,: 
u 

"' "' " ~ 
N .. 
w 
~ z 
Lu _, 
c.:: 



"'"""'"' LAJDLAW WASTE 8YSTEll8 INC. 
SOIL 

SITE NAME AHO LOCAIION DRI.IJNG IIEIIIOD: 
6,25 1nch 

--LAIDLA\J/OU2 Rt-,S/MO 
SPLIT SPOON• 2.0 

~EST LAKE LANDFILL SHELBY TUBE• 3.0 
OPERABLE UNlT 2 WAlER LEIIEI. -DA1E 

NORTHING• 1067163.45 
CASIKI DEPTH DAl!Jlil EAST!NO• 515254.52 ELf.vAllOII 462.6 

DRU. RIG CME 75 SURFACE CONOOlClNS 

ANCLE -90• -&IIIPLE HAIIM£R 

!f i! I I I SMIPLENUl&R 
AHO 

I OOlCRIPIION OF IIATERW. 

I-
.... .... (15.0-16,0 f't.> No Recovery 

t: 
:::-16 ~ 

(l&.0-18.0 tt.) No Recovery 5 ••• ,_ 
8 2-W ..... 13 """ ~ 

t::-17 6 
,_ 
-
=-1s i- <1a.o-20.o ft.> No Recovel"'y t: 5 .,. 
.... 7 air ,_ 35 tOZ; 

:::- 19 4l 

.... 
~ 

~ 

:::- 20 .... 
5 ·-~ cco.0-22.0 f'tJ No Re>covery .... 5 air ~ .... "' .... 5 '"' w 

> t::- 21 3 c:I 
u .... w - "' - c:I 

,::- 22 z -
5 o.o· CZZ,0-24.0 ft.) No Recovery 

t: 4 2.ir 

t::.. 23 
7 '""' 9 ,_ 

--.... 
:::- 24 - (24.0-26.0 Ft.J No Recovery 6 o.o• - 7 ro1 -- 7 w" 
.::- 25 [O 

-'-
--'::"" 26 5 a.,1• ~ (26.o-ce.o ftJ \.Jo.ste 

-- 5 2.0• 

= 9 Cl:!0%.l 

f::-27 12 

'-
'-
'-
728 (r;;u,0-32,0 ft,) .)tif • darl< 

~ 
greenish gray 

(SGY 4/1}, SILTY CLAY, NR, wet, (CL), 
~ <LOE.S:S) .... 
.-29 
t:: 
'-
'-

BOREHOLE 

I.D, Hollow Sten Auger 

inch O.D.11.5 inr;:h !.D. CSP) 

tnc:h C.D./2 13/16 rnch I.0. (SH> 

I 

I 
SP --® --- -: 

-
SP --
® -: --
'--- -: 

SP --
@ ------ ----SP -
@ -----1-- ----SP ..: 
@ ----
1-- --: 

SP -
@ -----

'--- ----SP 

@ -:. --
(434.6) 28.0 -------: --

LOG 
-NO. PZ-107-SS 

SHEET 

a OF 3 -START -TIE 1lUE 

13100 16•25 

DA1E DA1E 
3/26/95 3/ZG/95 

RE1Wll(S 

~ 
0 
C.l 

0 z 
3 
ii: 
0 

c: 
::; 
c: 
" vi 

i1ri 
0 ..... 
Cl 
Cl g 

"' ~ 
"' "-
' ~ 
~ 

"' 

~ 
ID 
0 ... 

I 
-' !r.J ~, 
::1 

~1 
::,.. 

"' c 
i.:: :r 
u 

I 

i 
I 
I 

.c I 

~1 
"' .... 
c§ 

~, 
"', .. , 
w 
~ 
u.; 
EE 



IIIJIIIJ/f 
LAJDLAW W.ABTe SYSTEMS INC. 

SOIL BOREHOLE LOG 
Sll'E IWAE Nfl l.OCA'IICN DRllJ.H) IIElHCO: -HO. 

G.25 ioch I.D. HoUow Stert Aug1;1r PZ-107-SS 

SHEET -- 3 OF 3 

LA1DLA\,//OU2 RI-F'S/MD 
SPLIT SPOON, 2.0 inch CI.D./1.5 inch I.D. CSP) -\rl[ST LAKE LANDf"lLL SHELBY TUBE• 3.0 Inch 0.0./2 13/16 ;nc::h I.D, <SH> START FHSH 

OPERABLE UNIT 2 WATEJI LEVEi. TIME 1111£ 

llllE 13•00 16•25 

DATE DATE ~TE 
NORTHING• 1067163.45 

CASINC DEPlH 3/26/95 3/26/95 ~- !:ASTING, 515254.52 ELEYATION 462.6 

DRU. RIG CME 75 SURl"M:E COH!llTlONS 
ANGl.E -90· -SOMPl.EtwAIER 

~ 3 I j j -- r 
I - I REMARKS 

!! DESalPna1 OF YATERW. 

I-
-

~ 
<28,0-32.0 f't,) Stif'f'. dlirk grE>enish gro. y -= <SGY 4/1), S[L TY CLAY, NR, wet, (CLJ, --- <LOE SS> -

:::- 31 --,- -- -- (430.6) 32.0 -
;::-- 32 End ot So;l Sorehole Log o. t 32.0 ft. --

r 
"' "' w 
J: 

;i - -- See PZ-107-SS Record of Dr<Hhole for = :::-33 rock desc:riptlcns below 55.0 tt. --
I- -- = :::...34 -,- -

~ 
B Q 

"' Sc 
" :,:: 
'-' '-' 
"' - -

I- -..... -1--35 -:: ,-
t: --,_ -
;::--36 --.... -- = ;::::_ 37 -,- -
t: --,_ -;::-- 38 --- -,- -- -,-.39 -
i:: --,_ -.... -;::--40 --
I- -,- -
::::... 41 

--= -- a, - -,_ ->::--42 --- -- -- -
-::- -43 --

v 

" "' "' ' "' M ... v 0 

"' N .. 
- -- -=-« --- -- -- -

cS 
..;.; 
::::. z ~ 

al w 
0 ...J ..., c;: - -



PROJECT: LAIOLAW/Al·FS 
PROJECT NO: 943,2848 
t.OCATION: BRIDGETON, MO 

L. ,. 

L. 54 

- ,. 

~ .. 

C. GO 

'- .. 

~ .. 

• 

OESCli!F'TION 

0.0-32.0ft. 
See Soil Borehole log 
PZ~107~$S 
32.0-54.0 ft. 
No samples collected 

40&.60 
54.0-59.0 ft. 54.00 
Fresh, medium bedded, pale 
yellowish brownJ1DYR 6/2), 
fine ~raintad, m ium strong, 
lfM STONE. (ST. LOUIS 
FORMATION) 

59.0.63.5~ 
~htly Weathered, medium 

ded, light olive gray 
(SY 5/2), medium ~rained, 
medium strong, A GILLACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 
60.0ft. 
Fossillferous 

63.5-02,3 ft. 
Frash, medium to lhinJy 
bedded, pale yellowish brown 
(10YR $/2), m-c grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

D£PTI-l SCAl.E; 1;2 

§ 
" 'i: 
~ • ~ 

-::: -::: -c --:::: 

I 
:::::: 

~ 
=----
=·-=~ 
-~ -'"'-= 

~ 
--'-

§ 

I g 

I .....~ 
~c:: 
~~· 

~ 
'-:,: 
1-::,:: 
p: 

ORIWNG CONTRACTOft LAYNE-WESTERN 
OAILtEA; 0. MAHURIN 

RECORD OF DRILLHOLE PZ·107·SS 
BORING ME11400: NX C<ne a. Wimtr 
OAtU!NG DATE: S/21195 • 5122195 
OAll.L FIIG: CME 75 

J~ ... '~"""' , ........ ...... 0-<:u-nd -........ U·- SM.-8moa!h .... ..,. ST-
.. _ 

F,flola!IQli 1-JrrogUw Vfl.V. Rllugt1 

> m~ 
ELEV d ~1 ~8 ,w. z 

z RCO u~ 
DEPTH ~ 8il! ~lli a5§~ g 

<F11 • 
N!"G~~ OOOQ g g ...... N 

"'8.BO 
54,00 

! "~ • 

DATUM: MSL 
COOROtNATES N: 10071133.45 
AZIMUTH: O 

,..,,'°"" 
Cl,,Oay Intl 
CH-0-iomo H--QRF.Qra,;el F'ihd 

tmNU TA 

TYPE ANO 
SURFACE 

DESCRIPTION 

J,PL.SM.CL I 
I 

i 
I 

I J,PL.SM 

""'·"" I 
59.00 

J.PLR 

8,PL.SM 

• J,PLSM,CL 
a OB% 

J,PLR 

B,PLSM 

I 
LOGGED: O.ALLOWAY 

Sheet 1 of 4 

COUAA Et.EV: 482.fl 
E: 515254.52 

INCUNAilON: -90 

NOW 
WATEA LEIIEI..S 

INSTRUMENTATION 

5/18/95 • 5/19/95 
A 9 7/8 in. borehole (air 
rotary) was advanced 
through 10 1 /4 in. 10 
hollow Siem augeNi from 
30.0-55.0 ft, and 6 In. 
steel was .sealed In 
borehole from surface to 
55.0 ft. with neat 

-

cement Bedrock was 
encountered at 51.0 ft · 
BGS during drilling 

5121/95 @ 15:30 
Began coring 

. 

-

5121/95 @ 15:50 
End of Run 1 

. 

. 

. 

CHECKED; a TILTON Golder Associates 
DATE: Sr.?0/!ffl 



PROJECT: lA!OLAWIRl·FS 
PROJecT NO: 943-2648 
I.OCATION: BRIDGETON. MO 

K"NPE 

DESCRIPTION 

84 
63.5-82.3 ft 
Fresh, medium to thinly 
bedded, paje yellowlah brown 
(10YR 612), m..c grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

64.3~ 
ArgiUaceous layers common, 

00 stylolfles common 

.. 

70 

72 72.1--72.6 ~ 
Argillaceous layet 

76 

78 

76.7·77.2~ 
Argillaceou1t layer 

78.4-79.9~ 
Arglllat::BOus layer 

DEPTH SCALE; 1:2 

"' a 
~ 

~ 
~ 

if 
"' 

OAIWNG CONTRA.CTOA: LAYNE·WESTEAN 
OAIIJ..EFI; O. MAHURIN 

RECORD OF DRILLHOLE PZ-107-55 
SORING METHOD: NX Care & vmrer OATIJM: MSL 
DRILLING CATE: 5/21/95 • 5122195 COQAO!NATES N: 
ORILLRlG: CME'T5 AZlMUlH: 0 

...... Pl.·Pllr\ar p.pQbhod F-.F~ 

I ~, .. C·CUvi,d ............. CL-0q"1fi{ 
5-Show u-u~ SM-$.mooltl CH"°""' 

I .. .....,, ST,~ ~- H·Htlilikl 
, __ 

Mrr~ VR.Y. Acug1 QRF·Br.iw! Fkd ~ 
~ 0 NU!TYOATA 

0 '.s~ ~ ~ ELEV z w~ ill! ~8 ROD TYflEAND 
D"'™ 

z ~ffi 1;8~ g •§. ~£ " Ow SURFACE 
(fTl • • If 0.. Cl OESCAIPTION ~ ~~ ~ oooa • c 

"l'P'l'N ~·,011;1,... " . •• 

B,PL.SM 

8,PL.SM,CL 

J,PL,SM 

J,PL.SM,CL 

J,PL,SM,CL 

• J,PLH 

4 1,t0 

B,PL.SM,CL (5) 

B,PLSM.CL 

J,l,R 

B,Pl.SM,CL 

J,PL.SM (2) 

J,PL.SM 

Sheet • "' • 
COt.1.AA: Et.EV: ..... 

1067183,45 E: StS254.52 

:i: 
\;; 
z w 
!!: 
~ 

!NCUNATION: "" 
0 
< i 00 9 ... 

1,j ;:; z 
~ c ;:; 

a: Cl:ggg! ... ..... .,_ 
Attll.!2 

z 
Q 

;: 
z 

"' a: 
0 ... 
... 

NOll!S 
WA.TEA LEVEl.S 

INSTAUME:NTATION 

5/21/95 @16:15 
End of Run 2 

5/21195@ 17:40 
End of Run3 

LOGGED: 0. AllOWAY 
CHECKED: B. TIL fON 
CA TIE: 6/20f95 

Golder Associates 

j 
J 



PROJECT: LAIOLAWIAl·FS 
PROJECT NO: 1142848 
ux;ATION: BRIOOETON, MO 

ROCK 

.,, 

,ffi" 
~( 
w 

OESCR!PTION 

0 

BO 63.5-82.3 ft. 
Fresh, medium to thinly 
bedded, pale yellowish brown 
(10YR 6/2), m-c grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

.. 
62.3-84.Sft. 
Slightly weattiered. medium 
bedded, llght olive gray 
(5Y 512), medium Rialned, 
medium Wo,, A GILLACEOUS 
LIMESTONE. ST. LOUIS 
FORMATION) 

B4 

84.6-88.5 h. 
Frosh, medium bedded, pale 
~ellawish brown JtOYR 6/2). 
ne ~rained, me ium strong, 

UM STONE, (ST, LOUIS 
FORMATION) 
Thinly laminated Clay layern .. abundant 

'' 
88.5-94.1 ft. 
Fresh, meditim bedded, Ught 
olive gray (5Y 5{2), fine 
grained, medium stn:ini, 
ARGILLACE:OUS LIME TONE, 
(ST. LOUIS FORMATION) 
Stylolltes abundant 

90 

94 94. 1-97.2 tt 

"' 

Fresh, thinly becfded, pale 
yeltowish brown {10'1i 612), 
fine grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Abundant thinly laminated Clay 
!ayers 

OEPlH SCALE: 1 :2 
CAILIJNG CONTRACTOR: 1.AYNE·WESTEAN 
CAILLER: 0. MAHURIN 

g 
~ 

~ 
~ 
" " 

RECORD OF DRILLHOLE PZ-107-SS Sheet ' " 4 
SOFIING METHOD: NX Coro & water DATUM: MSL C<lU.AA EU!'/: ...... 
ORIUJNG DATE: 5121/95 • 5mi95 COORDINATES N: lOB71B3 • .45 E: 5152?W.52 
ORILLR!G: CME7S 

J.J~ , .... ....... -F,FOil!Son 

a EtEV z 
OEl'1ll § 

lF1l "' 

4 

373.60 
8".00 

'""""' P·Pdilhtd 
c-e...v,, ·--U·Urv.wlhg Sr.1,&nooo'l 
ST,Brlpptd ·--J.1rttgLJ.w VR-V, AOl.q, 

> - 0 
" ~e ~§ c~ ROO Bw ~ffi ia~ g 
"' g::g ~,. 0 

$! g !11 .. ..,,. ..... 

100 
~ 

LOGGl=O: 0. NJ..OWA.Y 
CI-IECKEO: a. TILTON 
DATE: 6120/95 

AZIMUTH: 0 INCLINATION: ·90 

F .. FttOJ.ld. 
~ z Cl.a., ... z z 0 0 

CH•Chlllrtl• ffi/;j 
,. 

9 ,= 
H·H•~ ffi 1,'j £ i GRF-(;rz..'$1 Fil,iii;i ;:~ 0 

~ ~ 
NOTES 

" ;!; ~- ~ "' WATER LEVELS UITYOATA ,. ;!; 0 INSTRUMENTATION 

:ii TYPE ANO g! SU-RF.ACE • 00 a:. c,nc ,. ... .. OESCAIPTlON NO ·~-"'"' ""'"' 

J,P~SM (3) 

J.P~SM (2) 

J,PLSM,CL (2) 

J,C,SM 

5121/95 @ 18:40 
End of Run 4 
Quit drilling for 
tho.day 
5/22195 @ 7:30 
Began drilling 

B.P~SM,CL (3) 

Golder Associates 



RECORD OF DRILLHOLE PZ·107·SS -4 " 4 
PROJECT; LAIDLAW/Rl.f'S BORING. MEt"HOO; NX Core & \'nlW DATUM: MSL COUAA El.eV; ..... 
PROJECT NO: 943·2648 OFIIWNG DATE: S/21195-~ COORDINATES N: 1087163.45 e: !it5254.~ 
t.OC\TION: BfilOGEiON, MO DRlLLRIG: CME75 AZIMUTH.: 0 INCLINATION: ·90 

J.Joiit '""""' - F•F.cm,;;, 

"' ~ 'w ,~ ... C·""""' ........... CL.a.,""' z " 0 

' ,. ..... u.u...,..,. ·- CH,,,_ 

I~ 
>- i:'i ! "' <!) 

~ 9 B-Badding ST- A-- ........... z ~ 

.:ffi F,Folalkln """"" \IR.V. ROlql GRF~Filltll w ~ 

~ 
NOTES 

~ ~e "' 3, 
~ -ms >- ;;; WATER LEVELS DESCRIPTION > NUITYOATA 

~ "' "-"' ~ d ~~ ij 3, 0 INSTRUMENrA'ilCN !'l El.EV z .:1~ g 
>--- z 88 ROD 5· TYPE»IO 

~§If ii a: g~gg! "' 01:PTH , 
~ ffi SUFW.4CE 

(f1J ~ ~ 0£SCRIPTION ffi :=~i ...... &! ... <'I "".., IP .. e:u::•cc .,...:,o~~ 0 0 !l2~£ ! IDIO'l'N . . <I):!' cci:c 4': 

L 96 
94.1 ·97.2 fl 1-!;:· . 
Fresh, thinly bedded, ~e ~~ ~eUow!sh brown (10Y 6/2), B,Pl..SM 
ne ~ralned, medium strong, ~;:: LIM STONE,(ST. LOUIS 

FORMATION) ~ ;::, 
Abundant thinly laminat&cl Clay 

i , .. layers 5 
' 97.2-100.7 ft. .... Slightly weathered, medium . bedded, lighl olive gray {5Y 

5/2), fine to medium ?Jralned, 1-~ medium $lrong, ARG LLACEOUS I- 5122/95 @ 8:10 LIMESTONE, (ST. LOUIS ~ End of Run 5 
FOAMATIO:i 363.00 
Calcite filled ealed 

~~. 99.00 
fra<=tures common 

e-§ 

"'"" '=. . 

I ' J,Pl..l\CL 
100.7·104.0 ~ 
Fresh, thinly bedded~e 
r.•llowish b<own (10 6/2), ::::: 
·rn iralned, medium strong, ::S" , .. LIM STONE, (ST. LOUIS 6 1 J,PLR 
FORMATION) == ' 

c \02 Abundant thinly laminated clay ;: . layer.. '.!:: 

i ::::: 
tt 

' J.Pl..R 

5: ' J,PLA 0/22195 @ 8:30 

355.6.0 
b: 

,'358,60 I Finished coring 
" \04 End of Record of Borehole 104.00 104.00 

at 104.0 ft 

~ \00 . 

1-. 108 . 

I.. 110 . 

I- 112 . 

OE?TH SCALE: 1 :2 LOGG'EO: D. AJ.J.ONAY 
ORJWNG CONTRACTOR: LAYNE·WESTEFIN CHECKED: B. TILTON Golder Associates 
DAii.LEA: 0. MAHURIN DATE: 6/20/95 



I 
-

•O 
~ ! ~ .. ... .. 

,' ... •• 
• ~ 

; 
' -15 \ I 
' 

·: .. . 
,. I \ .. 
I~ 

~ ~30 '. •. 
.. I• 

c· •. 

~Cl 
I: ..JW . 

•' a.>-.. :::i;frl 
e-45 · <ii:;J 

( oO zU 

' r, 
~ 

,~ 

~75 

~90 ~ ~· ., 

-... - ... ... - .. ... - ::: 
.. . - ... ... - . .. 

- ... 
... ... 

105 

~,20 

Not to Scale 

- -
Well No. Pz-107-ss 

Boring No X-Ref· PZ 107 SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067163ft Elevation Ground Level 462.6 ft. NGVD 
Easting: 515255 It. Top of PVC Casing 464.66 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 103.0 tt. Task Date Time Date Time -- --
Borehole Diameter 14 H41n. {0.0-42.0 ft,) 5 7/S ln. ~.0-10::i.o IL) Drilling -- -- -- --Casing Stickup Height 2.03 ft. CME 75 (augers) 3/28195 13:00 ~/2.8195 16:25 -- -- -- --
Driller Layne-Western CME 75 (core) 5121/95 15!30 5/22/95 a:30 -- -- -- --St. Louis, MO Schramm Rotary S/22/95 11:00 5(22195 11:30 -- -- --

Geophys.Logglng: -- -- -- --Rig CME 75, Schramm Portadrlli T660H Casing: -- -- -- --Blt(s) 6 1/4 in. ID Hollow Stem Auger Bit, 2~ PVC 5/2:2/95 1 t:3(1 S/22195 H:35 -- -- -- --NX Core, 5 7/8 in. Button Bit for Reaming 6" Steel 5{18195 9;00 5(18195 14:00 -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --
Air and Mud Rotary Filter Placement: S/22/95 11:40 5122195 tl:55 -- --Protective Casing axe in. Square Steel, by5 ft. long Cementing: -- -- -- --Development -- -- -- --Bentonite Grout sm,,s 12:10 51'2195 12:45 

Well Design & Specifications 8entonite Seal 11ii:iios 11:SS ~ 1Eo -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing strlng(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.03 - 92.60 C1 464.66 - 370.03 --- ---92.60 - 102.40 $1 370.03 - 3130.23 

102.40 - 102.73 C2 360.23 - 359.90 --- ---
+ 1.00 - SS.DD C3 463.60 - 407.83 

- - Stabilization Test Data: --- ---- ---- --- TI me pH Spec. Cond. Temp ('C) 
Casing: Cl 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rlngs 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) (C3-see comments) 
Screen: S1 2 In. ctia. Schedule 80 PVC, 0.01 a in. 

machine cut slot, flush threaded with 
i'.l-rings 

Sand Pack: 16-35 mesh Silica Sand, 90.4-103.0 It. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand. ,ca 

89.0-90.4 ft. 
90 

80 
70 Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

I eo 
3.0-78.0 ft. 50 

40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) N 
30 

Slurry, 78.0-69.0 ft. 
20 
,a 

Concrete: 0.0-3.0 ft. • 0 a 20 •o 00 60 ,00 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 ID I 6 5/8 in. OD Steel Casing 

Supervised by B. Tllton Site LAIDLAWIOU2 RI-FSIMO 
Job Number 943-2848 File Name PZ107SS 

I 

I 
I 





1111.111 
LAIDLAW WASTE SYSTEMS IHC. 

LAIDLA'W/OU2 Rt-f"S/MO 
\IE:ST LA}(E LANDFILL 

OPERABLE UNlT 2 

NORTHING; 1068011,70 

SOIL BOREHOLE 

6.i?S inch I.D. Hotlow SteM A1.1ger 

LOG 
IIORINGNO, 
PZ-109-SS 

SHEEI' 

SAMPIJHG IIE1llOC: l OF 2 

SPLIT SPOQN1 2.0 lnc::h 0.0./1.5 inch I.D. (SPl ~ 

SHELBY TUBE• 3,0 Inch O.D./2 13/16 inch 1.D. CSH> SfART FNSH 

DATE DATE DATE 

OAlUII EASTING• 516144.36 a.£VATION 456.S 
l-'.CASIHG=-.,,Dlil'=T-H-+---11---1---+----I 417/95 4/7/95 

OfUU.. RIG CME 75 - TRUCK MOUNT 

ANGLE -so· et:AAIIIG NA 

SAMPl£ HAMMER 140 lbs. 

= --- 1 -----2 ... ---=- 3 --
=- 4 ---:::...s 
= ... ... 
-6 -c--=- 7 ... -... 
;::_ B --... -::- 9 
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---DESallPIIOH OF lllilliRW. 

co.0-2.0 f't.> Very loose, light olive gray 
CSY 6/t), SILT, troce cf' f;ne to coarse 
Gro.vel, trace very fone So.nd, NR, MOISt, 
(Ml), tf"ILL> 

(2,0-6.0 F't.) Very d1;mse, light olive 
gro.y <SY 6/D, f'-c GRAVEL, little 
F'1nes. SR. daMp, <UP), CFILL) 

<6.0-12".0 Ft.) Stiff, do.rk yellowish 
brown ClOYR 4/2), M-ottled CLAYEY SILT, 
NR, dQMP, CCL-HLl, CL0£:SS) 

c12.0~16.0 Ft.) F'irM, r1ottled Modero.te 
yettow;sh brown (JOYR 5/4) to light otive 
groy C5Y 6/l), CLAYEY SILT, NR, daMp, 
<CL-MLl. CLDF.:SS) 

@ 14.5 Ft., ll"ttle F.ne Gravel 
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1111111 
L£1DLAW WASTE SYBTEMS INC. 

SOIL BOREHOLE LOG 
SITE NAii£ AND LOCA1lOII 

llRllalC -
BORING NO, 

. 6,25 .nch l.D. Hollow SteM Auger PZ-109-SS 

SliEEI' -- 2 Of' 2 

LAIDLAIUOU2 RH'S/MO 
SPLIT SPOON, 2.0 inch O.D.Jt.5 rnch t.D. <SP) llfllWIIG 

\./EST LAKE LANDF'lLL SHELBY TUBE• 3.0 inch D,D./2 !3/16 Inch I.D. CSH) STARI' -OPERABLE UNIT 2 WA1ER l.f.VEL Tl.I£ 11IIE 

llME 7i48 8:48 

!Jl,1£ 111,1£ 111,1£ 
NORTfiJNG: 1068011.70 

CASING DEl'IH 4/7/95 4/7/95 
!11,TUM EASTING• 516144,36 !UVA1lllll 456.S 

DR1U. RIG CME; 75 - TRUCK MOUNT SURFN::E OON001<lNS 
ANG!.£ -90· B£fmN$ NA 
lll'J,IPI.£ Holl,IM£R 140 lbs. 

a 3 I I i SN,iPLE NUll!ER ! 

i 
_,,,_._ 

I -!i!i 
t:: (12,0-16.0 FtJ firM, Mottled Modern te SP -

yellowish brown (lOYR S/4) to light olive -'- ® : '- gro.y t5Y 6/D, CLAYEY SILT. NR, do.Mp, 
Top of we~the~ed :::-16 CCL-ML>. <LOF.:SSl (440.8) 16.0 . = -

End of So;l Borehote Log a. t 16.0 ft. - bedrock enco~ntereo 
I... - e 1s.1 tt. ~ : '- See PZ-109-SS Re-cord of Drillhote for :::-t7 -rock descriptions -,_ -I... -::... ,a --: ..: -,_ -.... -t:-19 -
'- : 
I... -I... -:::-20 --
~ -'- : '-
:::-21 --I... -.... -.... -t::- 22 --'- -I... -I... -:::-23 --
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PAOJ£CT: LAIDLAW/AI-FS 
PROJECTNO; (1.43.2848 
t.OCATION; BRIOOITTON, Mo 

L.. 2 

- . 

L. B 

._ 10 

L 12 

L. 14 

"" 
DESCRIPTION 

0.0-15,7~ 
Seo Soil Borehole log 
PZ-109-SS 

1"1-5-.r-2-0.-,~~~~~~~~, 
Moderately weathered, lhlckly 
bedded, light olive gray 
(5Y S/1). f·m grained. 
medium strong, 

RECORD OF DRILLHOLE 
90A!NG METHOD: NX care&. water 
DRIWNG OATE; 4/7/9$,4/8J95 
DAILL A!G; CME 75 

PZ·109·SS 
DATUM: MSL 
COOROINATESN: t068011,70 
A21'MtJTH: 0 

Shw1of& 

COLLAR Et.EV: 458.S 
E: 516144,36 

INC:UNATlON: -so 

NOTES 
WATER LEVELS 

INSmUMENTATION 

. / 15 

LIMESTONE, (ST. LOUIS 
FORMATION) 
Fossiliferous, pyrite and 441, ,1':i;::l"'';,.ii:'.i.}grt,f'lfllITT]lriltl~-f-----1-
calclle c,y,,hll• common, 

15
-
70 

.....,_ 1 •:• rff I I I Ii I J styloUlic, 4:b_undant clay 
417195 @9:47 
Begin corfng Run 1 

filled intact 1r lnts 

OEPTii SCALE: 1 :2 
OAILL!NG CONTRACTOR: LAYNE-WESTERN 
OAtU..ER: D, MAHURIN 

LOGGED: S. COSIO 
CHECKED: A. BOOTH 
CATE: 515195 

Golder Associates 
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PROJECT: lA!OlAW/Rl.fS 
PRJJECT NO: g4,3.2e4a 
LOCAllON: 8AIOGEl'ON, MO 

T\'PE 

OESCAIPT!ON 

16 15.7-20.7 ft 
Moderately weathered, thickly 
bedded, light olive gray 
(SY 6/1), f-m grained, 
medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Fossmferous, PYrile and 
cak:ite crystals common, 
stvfolltfc, abundant clay 

1a filtedintactjoints 

19.8-20.D~ 
20 Layer of brown chart 

20.7-31.5 fl 
Fresh, thioktv bedded, light 
oflve gray (SY 6/1), f-m 
grained, medium strong, 
LIMESTONE, (ST. LOU<S 
FORMATION) 

22 
Fossiliferous. stylolltic, 
pyrite and ealclte cryalals 
common, abundant argillaceous 
partfn95 

24 

28 

25.0-25.5 ft. 
Blodastlc Limestone 
25.5-27.2 ~ 
M'lcrocryst.alline Limestone 

29.9-31.3 ft. 
30 Dark greenish gray (5GY 4/1), 

intracla.stic Umestone 
31.3-a1.4~ 
Layer of dark greenish yellow 
clay 

31.5-32,5 ft. 
Fresh, thinly bedded, 
greenish black (5G 211), 
line grained, medium 
strong, DOLOMITE, 

32 (ST. LOUIS FORMATION) 
Latge (3 mm.) oatcila veins 

01:PTH SCALE; 1:2 

§ 
~ 
~ 
~ a: 

" 

ORIWNG CONTRACTOR: LAYNE:·WESTERN 
OFl!u.E:A: 0, MAHURIN 

RECORD OF DRILLHOLE PZ·109-SS 
BORING METHOD: NX Core&. WOW DATuM: M5l 
OAILLlNG DATE: 4/7/95-4/al95 
ORILL RIG CME 75 

J.JOl'll f'L•PIIINK' 
F•Fil!Jl c,,,,_ 
S-Sh= u-u,,.,,,.,. 
a.tf<IC!din!I ST·SI~ 
F,Fola!lon 1.lrr#OWJt 

> 
Q < 

ELEV l'~ z RCD 
DEPTH 'l 8hl 

(Fl) • • 

P·PQtwtd ............ ......... ~ .. _ 
Vfl.V. Rat.vi 

Fe-FDOlddl, 
Cl..O.,!rdlll 
CH"'-
H-H•altd 

COORDINATES N: 1068011.70 
AZIMUTH·. 0 

" z iE 0 g " 
GRF·Gr.avet~ 

,~ 
~z i!i ~ 

OJSCONTI ITV TA i- ~ l! ~ 
jiw TVPEAND 

g -~". Q :! • SURFACE 

g g DESCRIPTION 

J,Pt.SM (2) 

J,l,R (2) 

J,(R (2) 

• J,PL,SM 

• J,l,R (2) 

• J,U,R 

J,Pl.R (2) 

J,PI..R 

• J,l,A 

J,l,R 

J,J,CL 
J,U,SM (2) 

J,l,R 

J,l,A(3) 

J,Pl.A (3) 

J,l,CL (2) 

J,l,CL (2) 

• J,f,R 

J,l,CL(2) 

J,l,CL(3) 

J,l,R 

• J,l,CL 

J,l,CL(2) 

• J,l,CL 

~ 

ll, 
1:i 
0 
l! 

Sheet 2 ct 9 

COUMEt.EV: 456.a 
E: 518144.36 

INCUNAiTON: ·90 

" I! 
NOTES 

WATER l.eVEl..S 
INSTRUMENTATION 

4ll/95@ 10:47 
Begin coring Run 2 

LOGGS): S. COSIO 
CH£CXEO: R. BOOni 
OATE; 5Jfu9~ 

Golder Associates 



RECORD OF ORILLHOLE PZ·109·SS ..... 3 cf • 
PROJECT: LAIDLAWIAl·FS BORING METHOD: NX Co11t & watot DATUM: SSL COLI.AA ELeV: ..... 
PROJECT NO: -- Of:l!WNG DATE: 4/7/95-4/B/9?.I COOA.OtN.1.7!<:S N: 1068011.70 E: 1118144,3& 
LOCA.rlON: BRIDGETON, MO DAtLLfllG: CME?5 AZIMUTH·. ' INCLINATION: .90 

TYE 

'""" Pl.·Plllnar , .......... F•FIIOxldt .. z 
w F·Faut (;.""""" ............ "'--""' ; ~ 0 0 
• .. - U•litu.Ulrlg ··- """"""" 1.§tj .. 

~ 
i§ ! ~ 

~~ 0 ~·- ST-sttpped """""" ff.HtilMtd m • • F·FOi#ban ··- \IA.Y, Flaug\ -- =~ ~ 1,1 NOTES 

~ ;- s ~ ~ ii: WATER LEVELS "' DESCAtFTlON > OISCOffTJNU!TY A ~ 0 \', g • ~~ ~ 0 INSmUMENTATION • r! El.EV ~~ limm ~ 0 ,oo TYPE AND 
Cl DEPTH z 8,i s8~ 8 gg! ffi 

~ ~ffi SURFACE: Os: 
\fll • OESCRIPTION .. ... 

QQQO ~~. g g ~£ ... <IIID"l'N t\1 .. 0:,111 .. ... 
32 

J,l,R 

32.5-34.9 ft. J.P~CL Fresh, thic~ bedded, llght 
olive gray (5 6/1), fine J,l,Cl 
[rained, medium strovrs • "' IMESTONE. (ST. LO % 

FORMATION) 
; r Little argillaceous partings, 

34 pyrite crystals present I 
422.JO 
34.SO 417/95@ 12:55 

Begin coring Run 3 
34.9-40.Sft. 
Slightly wealhered, thickly 
bedded, grayish orange 
f1DYR 7/4) to ffghtolive gray 
5Y 6/1). f~m mned, 

•• strong, ARGI CEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Vugs up to 2 mm., calcite 
crystals and vefns up to 3 mm. 
present, little pyrite crystals 

35.0-3B.7ft. 
Very porOt.1$ malerla1 J,1.R 

:!II 

J,l,Cl 

39,0-:39.2 ft. 
Layer of brown chert 

3 ll9"' • J,l,R 

., 
40.5-45.6 ft J,1,CL 

Fresh, thick!~ bedded, light 

I 
olive gray (S 6/1), fine 
grained, medium stron~, 
LIMESTONE, (ST. LOU S 
FORMATION) 
Fos,i!!ferous, chert nodules 

"' common. abundant argillaceaus : I partings, calcite veins up to 
8 mm.;Jlrite crystals ··- j 

J,l,R I 

412.30 

""·" 4{1/95@13:50 
Begin caring Run 4 

45.6-58.2 It. I J,I.CL 

Fresh, thic~ bedded, light 
46 of/Ve gray (5 $11), fine 

grained to microcrystalline, ' "~ I medium strong to strong, J,(CL LIMESTONE, (ST. LOUIS 

I FORMATION) 
Styfolitic, abundant calcile I 
crystals and veins up to I 
2 mm., little pyrtte crystals • J,l,R(2) I 

I 
48 I 
OEPTH SCALE: 1 :2 LOGGED: S.COSJO 

Golder Associates ORIUJNG CONTRACTOR. LAYNC·WESTEAN CHECKED: R. BOOTH 
DRILLER: O. MAHURIN DA TE: 5/5J95 



PROJECT: \.AIDt..AWIRl·fS 
PROJECT NO: !M3<2648 
LOCATION: BFIIOGETON, MO 

... 

TY 

DESCRIPTION 

48.S.51.S~ 
Abundant argll/aceous partings 
and clay filled Intact open 
joints 
46.9-53.8 fl 
Highly brecciated Limestone, 
cemented with a greenish gray 

00 
clayey material 

52 52.0-53.3 ft. 
lntranlastic limestone 

54 53.8-54.2 ft 
Greenish black (5G 2/1}, 
fine grained Dolomlte 

54.9-55.3 ft.. 
lntraclastic Limestone 

55.5-58.2~ 
Fossmferous Limestone, 

56 abundant argiUaceous partings 

.. 
56.2·74.6 ~ 
Fresh, thickly bedded, fight 
olive gray {5YB/1), f·m 
grained, strong, 
ARGlllACEOUS UMESTONE. 
(ST, lOUIS FORMATION) 
Uttle rQssils, vugs up to 
8 mm., calcite wins w!lh pyrite 
common, some calcite crystals 

60 58.2-62.3 ft 
Limestone shows hlgh porosity 

.. 
DEPTH SCALE: 1 :2 

0 
9 
~ 
~ 
< 
~ 
0 

OAlLUNG CONTAACTOR'. LAYNE-WESTERN 
OR1LLEA: O. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS 
BORINGMETHOO: NXCMt&water DATUM: MSL 
ORIWNG DATE: 4/7f95.4119195 
DAILL RIG: CME 75 

""'"" F·flll.lt 

"""" ... ....,. 
F,Fola!IOn 

> 

11 • 
'""' ~! • 0'1'1" 

~ IFTl • 

4 99,;. 

402.30 

s "' ~ 

Pl·"""' 
"""""" ··-ST-, __ 

" ~g 
ROD u~ 

<ffi lf ~ 
~~*~ r,,,,..o.,!:? 

COORDINATES N: 1068011.70 
AZIMUTH: o 

,.,....., F•F.oi:io. ··- CL.-CtrfWA ........... -· - H·Helllod 
Vff.V. Rougl, Gflf'-Grmll Filed 

ISCO N llY TA 
<w 

'•! TYPE ANO 
58 :i! SURFACE 

OE;"SCFIIPTIO!i • • 
" c 

J,l,R 

• J,l,CL 

J,l,Cl 

J,Pl.SM 

• J,l,A 

J,l,CL {2) 

• J,l,R 

• J.l,R 

J,l,R 

J,l,R 

J,l,R 

0 z "' 0 
~x I; 

~ 
g 

'!!!'l m 
~ ~z l!c ~ ::;-• "' ~ 

! 
~ 
?; 

Sheet 4 of g 

COLLAR El.EV: 456.8 
E: tUS144.38 

INCUNA110N: ·90 

z 
0 

;! 
z 
iii 
0 
~ 

" ~ 

NOffil 
WATER l.EI/ElS 

INSTFIUMetrAnoN 

4/7/95@ 14:42 
Begin corfng Run S 

LOGGED: S. COSIO 
CHECKEC: A. BOOTH 
CATE: 515/95 

Golder Associates 

l 
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PROJECT': lAIOLAW/RI-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, Mo 

64 

K 

CESCAIPllON 

65.0.69.4ft. 
Apparent low porosity 
Limestone, vugs <1 mm. 

65.7·66,7 ~ 

56 Stylonuc Limestone, becomes 
medium strong 

.. 

69.4·72.8 ft. 
~arent moderate porosity 

mestone. vugs 1·2 mm. 
70 

72 7Z.0-73.2ft. 
Large (25 mm,) calcite 
c,y:sta!s observed 

72.8-74.3 ft. 
Apparent high porosity 
Limestorte, vugs up to 8 mm. 

74 

74.6-75.7 ft 
Fresh, thlc~ bedded, fight 
olive gray {5 6/1), fine 
grained, stro~, LIMESTONE, 
1sr. LOUIS F AMATION) 
Ooiftic, little fossils, 
abundant calcite crystals, 

76 little chert 
75.7·77.Bft 
Fresh. lhic~ bedded, light 
oUve gray 6/1), fine 
irained, medium strong, 

AGILLACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
Vugs up to 5 mm., abundant 
calcite :lstals, gfauconlte 
In defln plaaes, Limestone ,. has an apparent moderate to 
high porosity 
n.S·90.8ft 
Freeh, thic~ bedded, light 
olive gray ( 6/1), fine 
grained lo mtcrocrystaJline, 
medium stron8 to strong, 
LIMESTONE. ST. LOUIS 
FORMATION) 
Some fosslls, little <:hert, 

60 stylolites, large calcite 
crystals, sorne pyrite 

DEPTH SCALE: 1:2 

§ 
~ 
~ 
< 
ffi 

DAIWNG CONTRACTOR: LAYNE·WESTSAN 
CAILLER: O. MAHURIN 

RECORD OF ORILLHOLE PZ·109·SS 
BORING METHOO: NX Cote & Wlll:er OATUM: MSL 

COOFitJ!NATESN; 1068011<70 
AZIMUTH: 0 

OR!WNG DAl'E: 4ll/l:l~4/8195 
DRILi. RIG: CME 75 

JOom Pt.·Aww p.pobtM(f ..... """"' "' F,Fa:Jt c.c ...... - cw:i.,. ... z :,;; 
~ -~ U·Vncuatno SM,.,_ """""""' ~x I; r,l .......... 5T•Sttppt.d 

... _ 
H-H ...... ~~ z J 

F·Foliak!n M~ VR.V, AOIJltl ORF.Qravtl Flhd tl! " ~ ~2= g 
> UITYOATA .; 

0 " " il 
;: ~ ,,....., 

2 ~~ ~o ,w ~ 
2 FICO ti~ TYPE ANO '• OEPl'H 8/rl i;H is ~o" ~ < ffi SURFACE ~· I"' " " N~";.,~ oe.CRIPTIOU :ilf6ij:Ie g g 0 

5 
,oo 

392.30 " 64.50 

J,\R 

"' 
J,PL,SM 

• ... 
e J,!,A 

J,l,R 

• J,l,A 

J,l,CL 

• J,l,CL 

J,l,R 
JB2.30 ,~,. 

J,l,CL(2) 

J,l,R 

7 '" ... 

J,l,CL 

S.COSIO 

'[ 
1il 
" g 

Sheet S cf 9 

COLI.AR ELEV; 458.8 
&. 518144.38 

INCLINATION: ·00 

NOTES 
WATERUMEl.S 

INSTRUME:NTATION 

417/95 @ 15:30 
Begin corlng Run 6 

4/7195@ 16:21 
Begin coring Aun 7 

!.OGGEO: 
.ff= Golder Associates CHECKED; R. BOOTI-1 

DATE: !IJS/95 



PROJECT: LA!OLAWIRI-FS 
Pl=!OJECT NO; 943-2848; 
LOCATION: BAIOOSON, MO 

DESCRIPTION 

BO 80.0-82.4 It. 
Some intact joings filled with 
clayey material 

St. 1-82.6 fl 
lnterbedded layers or 
argillaceous Limestone 
{5 mm.} 

B3.0..a4.2ft. 
Argllla.ceous Limestone, 
large calcite crystals, 
vugs up to 1 mm., relative 
low porosity 

85.5·87.3 ft. 
Limestone with nomerous 

86 argillaceous partings and 
Intact loinls fiUed with 
clayey material 

•• 

B7,3-88.2ft. 
Argillaceous Limestone, 
bioturbated top 2 ln • 

68.2·69.0~ 
Umestone, stylol!l!c 
microcrystalline 

69.4·90.Bft. 
Medium bluish gray (SB 5/1}, 
fine grained, Atgillaceous 

ao Limestone 

90.8·93.3~ 
Fresh, thicldy bedded, light 
olive gi:av (SY 6/1), micro
cry~talUne, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

s2 !ntetbedded wilh Argillaceous 
Limestone and bluish gray 
UmeSfone, stylolltes present. 
calcite veTn$ and pyrite 
crystals observed 

93.3-95.3 fl 
Fresh, thicklv bedded, light 
ollvo gray (5Y 6/1), fine 
grained, medrtJm ~trong, 94 AAG!LLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

"' 

Few layers (up to 20 mm.} of 
Oolom1tir; Urnestone, 
argillaceous partings present. 
pyrite and calcite commot1 

95.&.99.I! ft 
(see next page) 

DEPTH SC::AU!:: 1 :2 

§ 
~ 
i 
" 

OFilU.!NG CONTRACTOR: LA "!'NE-WESTERN 
OA!LlEA: D, MAHURIN 

RECORD OF DAILLHOLE PZ-109-SS Sber!t e of 9 

OOR1NG ME'fl10D: NX Cont & water DATUM: MSL COUAR El.EV: 4SB.S 
CRIWNG OAT!;: 4/7/9&-4/&195 COORO:NATES N: 1068011,70 e~ u1a144.ae 

INCLINATION: •90 OR1U. RIG; CME 1$ A2lMUTH: O 

,.,,., ~, .. 
..... # ··-F·Fcblkln 

""' g 
2 CEP11< , 

t1'11 " 

> 

" WW 

"' 8§ 
" 

"'" ' 

"" ' 

PL·f'fll(W 
c~ 
U·Unr>hlr\Q 
ST.Sl•~lffll 
l·lmii,Uil' 

w 

§~ ace 
~ffi ~· g:g;~ N'l'CU)!;?: 

•. ,.,..,., F•F.oiode ............. C:L.Qay!nl'I 
SM·Smoolh CH""'*'"" 

"""""" -\l'R.V.~ OAF.Qrawf FiRd 

NTINUITYO TA 

JW TYPE;ANO n.15~ 13 SUAFACi!: i5U "" 
OESCAJPTION • • . . 

J.l,CL 

• J.l,CL 

J.Pl,CL 

J.I.R 

J,l,R 

• J,1.R 

J,PL,CL 

J.I.R 

J.PL,SM 

J,l.R 

J,!,CL 

J,/,CL 

J,l,Cl 

J.PL.SM 

LOGGED: S. COSIO 
CHECKED: Fl SOOTH 
OATE: 515'95 

" 0 z " ffi~ ~ g i i1 o1 "c w c ~ 

~~ er 

" ~ r;l 
~ 
0 CJ .. " 

=;:;~ 
22~i2¢ 

2 
0 

I 
"' 0 
~ 

~ 

NOTES 
WATER LEVELS 

tNSTRUMENtA110N 

4(7 /95 @ 15:05 
Stop coring 

4/8/95 @6:00 
Begin coring Run a 

4/8/95 @ 9:04 
Begin coring Run 9 

Golder Associates 



PROJecf; I..AIDlAW/Rl·FS 
P~JECT NO: 943-2848 
!.OCATI0."'1: BA!OGl;TON, MO 

OESCRlPTION 

86 95.3·99,8 ft. 
Fresh, thicktv bedded, light 
olive gray (5'v 6/1}, fine 
grained to microcrvstalline, 
strong UMESTONf:, (ST. LOUIS 
FORMATION) 
Styfolites not common, pyrite 
anc cak:ite veins <1 mm. 
observed, argillaceous 
~tng.s common, few open 

ae Joints filled with clayey 
material 

99.8-104.7 ft 
TOO Fresh, thickJv bedded, light 

olive gray (S'V 6/1}, fine 
grafnecl. medium sltong: 
ARGILLACEDUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Vugs up to 2 mm. present, 
bJourbated in places, 

!02 

calcite cry.stafs common 

104,7·107.9 ft 
Fresh, thickly bedded, alive 
gray {SY 6/1), micro-
crysta!line, strong, LIMESTONE. 
(ST. LOUIS FORMATION) 
Pyrite and ca/cite vein5 
common, few large calcite 

106 crystals 

106.5-106.8 ft 
Layer of olive black (SY 2/1), 
clayey matarfat, folliatgd 
1os.9-101.ett 
Fossils common 

t07.9-111.0 ft 1ca Fresh. thlc~ly bedded, olive 
gray (5Y 6/1), fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Sty!o!ites present, wga up to 
1 mm., bloturbated in plaaes, 
caJclte crystals are common, 
more porous In bottom foot 

110 111.0.118.0ft. 
Fresh, thieklv bedded, light 
olive gray (5Y6/1), fine 
grained. medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitlc, llttla rosslls, 
abundant pyrite and calcite 
crystals, abundant 
argtuaceous partings, Intra· 

12 clasts common 

DEPTH SCALE: 1 :2 

8 
~ 

Q 
:c 
0. 
< 
"' " 

OflJLUNG CONTAACTOR: LAYNE•WESTEAN 
OFlflLEA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS Sheet 7 Df 9 

COLLAR E1.£V: 456.e BORINGMETHOD: NXCato&wator 
OAILLING DATE: 4f7/95-4/f3/95 
ORI!.!. RIG: CME 15 J- PL•"""' ,.,. ....... 

F4 .... C.Cuwd ..... _.. ....... U·- .........,,, 
B-S~g ST·S!•P?•d -F·Fofaton J.trr~ VR-V. Rougt 

> 
~ 

w,-
ci ~o ELEV WW 

~~ jw.!!'.l z ~~ ROD DEMH • BM \! ffi aB~ g ii! <FT) ~ ff c. c @lif'i2 D D 

"""'"'"' .. " . 

DATUM: MSL 
COOAO!NATESN; t008011,70 
AllMUTli: o 

E: 1:116144.36 
INCLINATION; ·90 

F .. F.ani. 

" z CL,QaylnM ~ :c 0 0 
CH·Cliom ffi~ :., < ~ "' H-H•lllod z ~ 9 ! ;'.!. 
GRF·Gravtl F"'9!:I l,c "' ... 

~ 
z NOTES 

f "' g ~ UrTY TA :;; WATER t.EVEl.S 
0. ~ 0 INSTRUMENTATION ... 

TYP.EAND D 

SURFACE g! gg~ ... 
OESCAIPTION ··-&!2¢£ 1£ 

J,Pl.CL 

J.PLCL 

J,l,CL 

J,l,CL 

• J,U,CL 

LOGGED: s. COSiO 
CHECKED: R. aoorn 
QA TE: 5/5195 

J,C,R 

• J,PL,Cl 

J,l,CL 

4/8/95 @ 9;52 
Begin coring Run 10 

Golder Associates 



PROJECT: LAIDLAW/AI-FS 
PROJECT NO: e,43.~ 
LOCATION: BfllDGETON, MO 

112 

.,. 

,,. 

"' 

,20 

122 

OESCAIPTION 

111.0·118.0fl 
Fresh, thfckly bedded, !Ight 
QliYe gray {SY B/1}, fine 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitlc, little fossils, 
abundant pyrite and calcite 
i;rystals, abUndant 
a,gillaceous partings. intra· 
clasts common 

115,$-115.6 ft 
l.aJer of grayish Tireen 
(1 G 4/6) Shala. ntra~ 
elastic 

116.S.117.1 ~ 
Slightly weathered Limestone 

118.0.123.i~ 
Fresh, thlckl~ bedded, light 
olive gray (5 511), fine 
irained, medfum stron~, 

RENACEOUS LIMES ONE, 
(ST. LOUIS FORMATION) 
Sanded with fine to medium 
grained Limestone, large 
crystals of calcite, few 
calcite veins and Uttle 
pyrite 

123.2·1:30.0 ~ 123.20 
Fresh, Uilckly bedded, light 
olive gray (SY 6/1), fine grained 
to microcrystalflne. strong 

,24 to medium strong, LIMESTONE. 
(SALEM FORMATION) 

126 

Stylo11tes observed, abundant 
fossUs, oolitic, chert 
nodules common, large calcite 
crystals, !!We pyrite 
crystals scattered, calcite 
veins present but not abundant 
125.4·125.5 ~ 
Bed of chert 

127.6-126.3 ~ 
!ntraclastic Umei;tone 

-za cemented with dark greenish 
gray {SGY 4/1) clayt.!y material 

OEPTH SCALE; 1 :2 

Cl 
0 
~ 

~ 
~ 
" 

ORlt.UNG CONTRACTOR: lAVNE·WESTERN 
OAlli.ER: O. MAHUlilN 

RECORD OF ORILLHOLE pz.1oa.ss Sheet 8 ct 9 

COUAA El.EV: 458.8 80AING METHOD: NX Core & watt,r 
DRILLING DATE: 4/7Jfl5.4/S/Q5 
OA!Ll RIG: cue 715 

'"""' PL,PfMar ............. 
F·F;i.ti C.""""1 .............. 
~Show U·Undtb.ting SM·&moth 
S.B•dcng ST..S~ """"""' 

,..,,..,_ 
ct..a.,y"' 
CH..cHcritll 
1-f.H•lllod 

DATUM: MSL 
COORDtNATESN: 1090011.10 
AZIMUTH: 0 

Cl z I: 
ffi~ " z 

0 

~ ~ ! ~ 

E: 5Hl14'1.3S 
INCLINATION: "90 

z 
Q 

~ 
F,Fciabon Mmt~ \IR,\I.~ GRF·Gl'av.i Flil&d ~o w i?i "' 

~ ~ 

~ ili NOTIW 
;; z 

0 El.EV z 
OEPT!; z 

" "" "' 

" 

> "' ~1 ~i ROD 
8~ Oo: <w 

"' "'a 
oi:u::":, ~ . 
"'"'"'N ................ 

,,. 
' 

t.OGGEO: S. COSIO 
CHECKED: R. BOOTH 
OATS; 51519!:i 

OlSCONTIN ITV TA 

iw TYPE ANO aM. SlJRi::ACE a • OESCRIPl'lON 
~ = 

J,l,CL 

• J),CL 

J,l,CL 
• J,l,CL 

J,l,R 
J,I.R 

J,!,A 

J,f'L.CL 

O J,l,Cl 

J,PL,SM 

J,l,R 

J,l,A 

J,l,R 

~ a " a '!i 

ogolll 
g ":! l'I !g°!! 

&!2:12 ;J 

1c 

~ 

WATER LEVELS 
INSTRUMENTATION 

4/8/95@ 10:55 
Begin coring Aun 11 

123.21t. 
Top or SALEM FORMATION 
encountered 

4/8/95 @ 12:50 
Begin coring Run 12 

Golder Associates 



PROJECT: LAlO!..AW/Rt-FS 
PROJECT NO: SC3-2a48 
LOCATION: BRIOOETON, MO 

'"' 

TIP 

CESCAIPTION 

129.0-129.3~ 
lntracfastic Limestone and 
chert cemented with dark 
greenish gray (5Y 4/1) clayey 
material 

100 130.0-135.?ft 
Fresh, thickly bedded, light 
or1Ve gray (5Y 6/1), fine 
grained, medium strong, 
LIMESTONE, (SALEM 
FORMATlON) 
Chfut nodules and la)n!ftl up to 
15 mm. are abundant, abundant 
ealcile crystals, pyrite 
common, some very thin calcite 

1~ vein:i 

End of Flet;erd of Drillhole 
1!16 at135.7~ 

,,. 

140 

'"' 

, -144 

DEPTH SCALE: t :2 

" g 

~ 
'-
if 
" 

ORlt.i.NG CONrRACTOA; lAYNE«WeSTERN 
DRILLER: 0. MAHURIN 

RECORD OF ORILlHOLE 
SORING METHOD: NX Care & WD!or 

PZ-109-SS 
OATUM; MSl 

S~9ot s 
CCU.AR ELeJ: 4!:56.a 

OFUUJNGOATE: 4/7/95-4/B/95 COORDINATES N: 1068011,70 E: 511U44.3B 
INCLINATION: ·90 DAILL F!IG: CME 75 A2lMUTH; 0 

J.Joirt l"t.,f'la,ar 

" .. """"'" .. .._ U·~lhg ........... ST-
F·F'oia11Gn !-!IT~ 

> w 

ci 2 §8 ELEV WW 
2 5§ 2 RCC iffi OE?TH , uw 

'"' 
2 2 • '- 0 0000 . "' ....... ......... ~ .... 

P,Pobntd ... ,.,... -- CL,Claylnlil 
SM.smoalh """"""' """""' H·Hnlixf 
VR,V. ROlq'I GAF-Omv81 Fil.lid 

015 NUITY AT 

iwC/l 
~8~ ~ 
g g 

TYPE ANO 
SURFACE 

DESCRIPTION 

J,l,CL 

• J,Pl.,SM 

J,PL,SM 

J,Pl.,R 

J,Pl.,SM (2) 

J.I.R 

J,Pl.SM 

J,Pl.SM 
J,Pl.,R 

J,Pl.,SM 

13 
1
~ 

• J,Pl.SM 
J,l,Cl 

11 

! I f. 

I 

LOGGED: $. COSIO 
CHECKED: R. BOOTH 
OAi:t 515/ES 

J,l,R 

"' " ,: ,~ t; 
~ ~ 

~3. !!; ll 

" 
m 

~ 
i9 e: ~! ~ 
t:E !~~ 

~ 
:l i 
~ 

~ ~ 
'- ll 

a 
oS:88~ 
..... <') <g -

~~il:I Al 

z 
0 
!i 
ffi 
~ 
~ 

~ 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

Fragmented rock may be 
drill Induced 

4/6195 @ 15:ao 
Coring completed 

Golder Associates 
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Well No. Pz-109-ss 

Boring No. X-Ref: PZ-109-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068012 ft 

Easting: 516144 ft. 

Drilling Summary: 

135.7 It. 
Borehole Diameter 10 1/4 in. (0.0-15.0 !!.) 5 7/S in. (15.0-135.7 fl.) 

Casing Stickup Height 1. 73 tt. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing 8x8 in. Scuare Steel, by 5 tt. long 

Well Design & Specifications 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

Task Date 
Drilling 
CME75 4rT/95 

Schramm Rotary 4/2SJ95 

Geophys.Logging: 
Casing: 4/25195 

Filter Placement: 4125105 

Cementing: 
Development 
Bentonite Grout 4125/05 

Bentonite Seal ~ 

456.8 tt. NGVO 
458.50 tt. NGVD 

Start Finish 
Time Date 11me 

7:48 4/8/95 15:30 

~"' 1,/25/95 , 1:4-0 

12:00 4/25/95 12: 10 

12:10 4l25J05 1~2<) 

·~ ... 4l25J05 13:15 

i"Eo ~ 1245 

Basis: Geologic Log ~ Geophysical Log ___ f..-------------------
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.73 - 125.70 
125. 70 - 135.50 
135.50 135.83 

C1 
S1 
C2 

458.50 

331.07 

321.27 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

- 331.07 

- 321.27 

- 320.94 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-rings 
Sand Pack: 16-35 mesh Silica Sand, 124.0-135.7 tt. 

Filter Pack: Less than 50 mesh Silica Sand, 

121.3-124.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-103.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 103.0-121.3 ft. 

Concrete: 0.0-3.0 tt. ---------------
Comments: 

Well Development 

Stabilization Test Data: 
. .. -

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

100 
00 

eo 

le 
70 

I 
60 
00 

•o 
H ,o 

20 
10 

0 
0 20 00 BO 100 

TIME (Minutes) 

Not to Scale Supemsed by D. Alloway 
Job Number ----9-4-3--2-8-48~-----

Sita LA!DLAW/OU2 RI-FS/MO 
File Name PZ109SS 





0-2' 10 YR 4/4 Dark Yellowish Brown Top soil w/organics

1

2

2-4 10 YR 6/2 Dense Light Brownish Gray, Sandy Clay

3 with some Gravel, Dry (CL)H

4

5 4-6 10 YR 4/2 Dark Grayish Brown, Silty Clay

Trace Sand, Moist (CL)H

6

No Recovery

7

8

8.0-9.3 10 YR 6/1 Gray Silty Clay with some Gravel, encountered water

9 Soft, Wet, (CL)H around 8' bgs

9.3-10 10YR 6/6 Brownish Yellow Silty Clay with 

10 trace Sand, Soft, Wet (CL)H

11

12

13

10.3-16.2 10 YR 5/2 Grayish Brown, Silty Clay, soft, 

14 moist (CL)4

15

16

17 16.2-17 10YR 6/2 Light Brownish Gray, Silty Clay

Trace Sand and Gravel, Soft, Moist

18

No splitspoon possible due to gravel.  Continued 

19 splitspoon at 19' bgs.

19-19.7 10YR 6/2 Light Brownish Gray, Silty Clay

20 Trace Sand and Gravel, Soft, Moist

Bag 1
10/20

30/31

2.0

Bag 8
1/1

>50

1.0

2.0

Bag 9 1.4

2.0

3/5

3/5

Bag 6
2.0

2.0

4/5

5/5

Bag 7
1/1

2/3

1.6

2.0

Bag 4
1.7

2.0

8/6

4/3

Bag 5
1.4

2.0

3/4

5/3

Bag 2
1.5

2.0

10/10

10/8

Bag 3
0

2.0
>50

1.6

Begin Drilling@ 7:15

4 1/4" I.D. HSA

2" O.D. Split Spoon

MONITORING WELL INSTALLATION

Northing (ft):

Easting (ft):

Driller:

BRIDGETON LANDFILL Log of Boring

PZ-111-SS

Permit Number:

Drilling Method:

Depth Below Surface (ft) Comments
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Sample Description

Drilling Contactor:

Start Date:

Finish Date:
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Logger:  

MO 004440

T75 Track

Roberts Environmental Drilling, Inc.

August 16, 2017

August 22, 2017

FBP

Ground Surface Elevation (ft msl):

Water Level:

Date Logged:

 

 

Eric Wetzal
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MONITORING WELL INSTALLATION

Northing (ft):

Easting (ft):

Driller:

BRIDGETON LANDFILL Log of Boring

PZ-111-SS

Permit Number:

Drilling Method:

Depth Below Surface (ft) Comments
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Sample Description

Drilling Contactor:

Start Date:

Finish Date:
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Logger:  

MO 004440

T75 Track

Roberts Environmental Drilling, Inc.

August 16, 2017

August 22, 2017

FBP

Ground Surface Elevation (ft msl):

Water Level:

Date Logged:

 

 

Eric Wetzal

 

 

19.0-21.3 10 YR 5/2 Grayish Brown, Silty Clay, soft, 

21 moist (CL)4

22

23 21.3-25.5 10 YR 6/1 Gray, Silty Clay with Trace Sand,

Soft, Wet (CL)4

24

25

26

27

28

29

30 25.5 -33.8 10 YR 5/1 Gray Fine Grained Silty Sand, 

Compacted,Wet (Alluvial)

31

32

33

34 33.8-34.2 10 YR 5/2 Grayish Brown, Silty Clay, soft, 

moist (CL)4

35

36

37

38

35.5-41 10 YR 4/2 Dark Yellowish Brown Fine to Medium 

39 grained sand, Dense, Wet (Alluvial)

40

Bag 

18

1/1

1/3

1.2

2.0

Bag 

19 1.3

2.0
0/0

0/1

Bag 

16

1/1

3/10

1.6

2.0

34.2-35.5 10 YR 5/6 Yellowish Brown Fine Grained Sand, 

Mottled with Silt, Dense, Wet (Alluvial)

Bag 

17

10/10

13/18
1.5

2.0

Bag 

14

5/10

14/21

1.2

2.0

Bag 

15

10/14

13/10

1.5

2.0

Bag 

12

17/10

14/19

1.4

2.0

Bag 

13

1.6

2.0

14/22

20/20

Bag 

10

3/5

9/10

1.6

2.0

Bag 

11

3/3

5/12

1.6

2.0
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MONITORING WELL INSTALLATION

Northing (ft):

Easting (ft):

Driller:

BRIDGETON LANDFILL Log of Boring

PZ-111-SS

Permit Number:

Drilling Method:

Depth Below Surface (ft) Comments
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Sample Description

Drilling Contactor:

Start Date:

Finish Date:
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Logger:  

MO 004440

T75 Track

Roberts Environmental Drilling, Inc.

August 16, 2017

August 22, 2017

FBP

Ground Surface Elevation (ft msl):

Water Level:

Date Logged:

 

 

Eric Wetzal

 

 

41

No Recovery Borehole Collapsing

42 use tremie pipe w/water

to stabilize sand.

43

44

45

43-47 10 YR 4/2 Dark Yellowish Brown Fine to Medium 

46 grained sand, Dense, Wet (Alluvial) see comment above

47

No Recovery

48

49

50

see comment above

51

52

53

49-58 10 YR 4/2 Dark Yellowish Brown Fine to Medium 

54 grained sand, Dense, Wet (Alluvial)

55

56

57

58

58-59.5 5Y 4/1 Dark Gray, Silty Clay, Soft, Wet (CL)H

59

60 59.5-60.5 10YR 3/1 Very Dark Gray Silty Clay, with 
fibrous wood, Stiff, Moist (CH)L

Bag 

26

0/1

0/1

1.0

2.0

Bag 

27 1/2

3/5

2.0

2.0

Bag 

24

5/5

5/10

1.0

2.0

Bag 

25

10/15

16/20

0.3

2.0

Bag 

22

10/20

25/30

0.6

2.0

Bag 

23

4/6

10/8

1.0

2.0

Bag 

21

12/17

18/25

2.0

2.0

NA
9/25

35/50

0

2.0

NA
5/6

12

0

2.0

Bag 

20

6/9

10/20

1.2

2.0
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MONITORING WELL INSTALLATION

Northing (ft):

Easting (ft):

Driller:

BRIDGETON LANDFILL Log of Boring

PZ-111-SS

Permit Number:

Drilling Method:

Depth Below Surface (ft) Comments
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Sample Description

Drilling Contactor:

Start Date:

Finish Date:
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Logger:  

MO 004440

T75 Track

Roberts Environmental Drilling, Inc.

August 16, 2017

August 22, 2017

FBP

Ground Surface Elevation (ft msl):

Water Level:

Date Logged:

 

 

Eric Wetzal

 

 

60.5-61 10YR 3/1 Very Dark Gray, Silty Clay, Soft, Moist

61 (CL)H

62

63

61-65.5 10YR 3/1 Very Dark Gray, Silty Clay, trace sand 

64 Wood Fragments, Soft, Moist (CL)H

End drilling @ 15:38

65

66 65.5-69 10YR 3/1 Very Dark Gray, Silty Fine Grained Resume drilling 8/17/17

Sand with some 10 YR 2/1 Black Shale Partings, Loose, around 08:34

67 Moist (SM)

68

69

70

71

72 65.5-75 10YR 3/1 Very Dark Gray, Silty Fine to Medium

Grained Sand, Loose, Moist (SM)

73

74

75

No Recovery Attempted to flush sand

76 from borehole.

77

Blind Drilled from 77' bgs to bedrock (88' bgs).  Received 

78 approval from MDNR.

79

80

0.8

2.0

Bag 

34

4/10

15/15

NA
6/6

8/9

0.0

2.0

Bag 

32

6/8

7/10

0.9

2.0

Bag 

33

8/8

10/15

Bag 

30

0/2

4/6

0.8

2.0

0.4

2.0

Bag 

31

4/6

7/20

1.2

2.0

Bag 

28

1/1

1/1

1.8

2.0

Bag 

29

1/1

2/2

0.8

2.0

 Sheet 4 of 6



MONITORING WELL INSTALLATION

Northing (ft):

Easting (ft):

Driller:

BRIDGETON LANDFILL Log of Boring

PZ-111-SS

Permit Number:

Drilling Method:

Depth Below Surface (ft) Comments
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Sample Description

Drilling Contactor:

Start Date:

Finish Date:

D
e
p
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e
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w
  

  
  

  
  

  
 

S
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a
c
e
 (
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)

W
a
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e
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Logger:  

MO 004440

T75 Track

Roberts Environmental Drilling, Inc.

August 16, 2017

August 22, 2017

FBP

Ground Surface Elevation (ft msl):

Water Level:

Date Logged:

 

 

Eric Wetzal

 

 

81

82

83

84

85

86

87

88

88-91 Missing Core begin coring @ 88' bgs

89 NQ Wireline and Water

90 Light Gray to Dark Gray

water return

91 91-92 N8 to N7 Very light to light Gray Coarse Grained

Gravel

92 92-92.1 5Y 6/1 Light Olive Gray Siltstone, Very Weak

Moderately Weathered, Fine Grained

93 92.1-93.2 Light Olive Gray Siltstone, Weak

Moderately Weathered, Fine Grained

94 93.2-93.7 N7 light Gray Limestone, Moderately Strong,

Slightly Weathered, Fine Grained.

95 93.7-94.0 10YR 3/1 Very Dark Gray, Silty Clay, Soft

with 1" sized gravel

96 94-99 N6 Medium Light Gray, Siltstone Weak, Light Gray Water Return

Moderately Weathered, Thinly Bedded

97

98

99

99-100.4 N7 light Gray Limestone, Moderately Strong,

100 Slightly Weathered, Fine Grained. (St. Louis Formation)

4.7 1.2

5.0

9:30

5.0

Box 2

Row 

1

Box 1

Row 

1

9:45

8:38

Box 1

Row 

2

Box 1

Row 

3

Box 1

Row 

4

Box 1

Row 

5

9:19

R
u
n
 #

 2

5.0 5.0

8:12

R
u
n
 #

 1

1.7 0

R
u
n
 #
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MONITORING WELL INSTALLATION

Northing (ft):

Easting (ft):

Driller:

BRIDGETON LANDFILL Log of Boring

PZ-111-SS

Permit Number:

Drilling Method:

Depth Below Surface (ft) Comments
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Sample Description

Drilling Contactor:

Start Date:

Finish Date:

D
e
p

th
 B

e
lo

w
  

  
  

  
  

  
 

S
u

rf
a
c
e
 (

ft
)

W
a
te

r 
L

e
v
e
l

Logger:  

MO 004440

T75 Track

Roberts Environmental Drilling, Inc.

August 16, 2017

August 22, 2017

FBP

Ground Surface Elevation (ft msl):

Water Level:

Date Logged:

 

 

Eric Wetzal

 

 

100.4-104.8 N6 Medium Gray, Dolomitic Limestone, 

101 Moderately Strong, Slightly Weathered, Fine Grained

(St. Louis Formation)

102

103

104

104.8-113.0 N7 Light Gray Limestone, Moderately  

105 Strong, Slightly Weathered, Fine to Medium Crystalline 

with Pyrite and calcite filled fractures 

106 (St. Louis Formation)

107

107.6 GLEY 1 8/1 Light Greenish Gray Shale Parting

108

109

109.7-110 missing core

110

110-110.2 GLEY 1 8/1 Light Greenish Gray Shale Parting

111 110.2-110.7 calcite filled fractures throughout core.

111-111.6 Stylolites 

112

113

114

115

116

117

118

119

120

5.0

End of Boring 113' bgs

Box 3

Row 

1

Box 3

Row 3 10:45

R
u
n
 #

 4

10.0

10.0

5.8

Box 3

Row 

1

3.4

10.0

4.7

5.0

Box 2

Row 

2

Box 2

Row 

3

Box 2

Row 

4

Box 2

Row 

5

10:20

R
u
n
 #

 3
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EL. 462.11'

EL. 464.77'

EL. 464.63'

99'

2'

12'

10'

103'

93'

8"

SANDPACK

2" Ø SCH. 80

PVC SLOTTED

2" Ø SCH. 80

PVC SOLID

6" Ø STEEL

SURFACE CASING

BENTONITE SEAL

GROUT

PZ-111-SS

NOT TO SCALE

TOP OF BEDROCK EL.  373.11'

FIGURE:

APPROVED BY:  WJA

OCTOBER 2017

REVISION DATEPROJECT NUMBER:  BT-163 FILE PATH:

2

D:\Bridgeton Landfill\PZ-111-SS.dwg

DRAWN BY: BJV

BRIDGETON LANDFILL LLC

13570 ST. CHARLES ROCK ROAD

BRIDGETON, MO 63044

BRIDGETON LANDFILL

PZ-111-SS INSTALLATION

PZ-111-SS AS-BUILT DRAWING FEEZOR

DRILLING CONTRACTOR: ROBERTS ENVIRONMENTAL DRILLING, INC.

DRILLING METHOD: MUD ROTARY

SURVEYOR: WEAVER CONSULTANTS GROUP

NORTHING: 1,068,590.96

EASTING: 515,814.70

INSTALLATION DATE: 8/25/2017 THRU 8/29/2017

INSTALLATION SUPERVISOR: ERIC WETZEL

MO REGISTERED PROFESSIONAL GEOLOGIST: BILL ABERNATHY P.G. / R.G.







RECORD OF DRILLHOLE pz.111-so Sheet 1 of 2 

COIJ..AA ELEV: 459.2 PROJECT: !..AJO!..AWJRl·FS 
PROJECT NO: 643-2$46 
LOCATION: BFIIOGETON, MO 

SORING METHOD: NX Ccm & willer 

• 102 

'", .. 

""'1sa 

-202 

DRILLING CATE: 4/11195 
DRILL RIG: Schramrn 

DESCAJPTICN 

0.().199.9 ft. 
No sampling conducted 
See Record of Drillhole for 
PZ~111~KS 

g 
~ 
~ 
< 
"' " 

"'""' F,Fa.Jt 
..... N ......... 
F·fcbl!Qn 

0 El.llV z --
DEPTH z 

~ 

1"1 ~ 

259.30 I "51:t.::!O 
199.9-ZCG.9 ft l!Hf.90 199Jl0 
Fresh, very thickly bedded, 
medium gray (NS), coarsely 
crystalline, medium strong, 
FOSSILIFEROUS LIMESTONE 
Upper 0.. 1 ft abundantly 
fo5siliferous 

ArgU!ac:eou&, arenaceous, 
abundanttv fossiliferous. few 
stylolltes, few calcite fflled 
vugs 

Pl·Planar 
C-CISVfll 
U·Unduatng 
ST·S~d 
Mnegwlr 

> 
]~ ~ 

WW g ~~ ROD BM ~ ffi 
a: ~i~l:i: ff ~ Cl 

....... '°"' ... 

lffll 

p.po,lhl,d ..... _ 
Sl,Ukt'IQQlh .. _ 
VR.V. Acugh 

Cl 

Jiw 
0158§ g 

g g 

OATUM; MSL 
COORDINATES N·, 1068638.1 
AZ1MUTH: o 

" I: .; 
ffits " ~ i',c ffi 

"' ll fl' ... NUITYOATA m 

~ 
TYPE ANO 

" < g ... z 
5 
~ 

! 
1;l 

" .; 

E: 515834.6 
INCWNA11CN: ,90 

is 
~ 
~ NOIB! i WATER LEVEt.S 
0 INSTRUMENTATION 

• SURFACE !S If Si 
§ j;~i1t ...... ..,. 

ii: a~88il m 
oeecf!jP1'JON ~\ "'i2~"'i~ ::E:Z:: ICIC:Z:: 

i 
' J,PL.SM (3) 
; 

! 

j 
' I 

0.0.98.0ft. 
On 4/10/SS borehole 
advanced with 9 7/8 In. 
bit using mud rotary 
then 6 in. steel cas1n$ 
grouted In annulas with 
neat cement. at 91.0 ft 
component bedrock 
encountered 

4/11/95@10:24 
Began Run 1 

• J,PL.R I 
! 

,L.. 208 

DEPTH SCALE: 1 :2 

E: 

I = b': 
~ 
E 
E:: 

~ 
I=;: 

ORIWNG CONTRACTOR: LAVNE·WESTERN 
DRILLER: M. VOGT 

LOGGEO. J, MILLER 
CHECKEO: a. TILTON 
OA TE: 5124195 

I 
I 
I 
I 

Golder Associates 

. 

. 

. 

. 

. 

. 

. 

. 

-



PROJECT: l.AID!.AW/Rl...PS 
PAOJECT NO: "943-2848. 
LOCATION: SFl!OGETON, MO 

ROCI< 1-rPE 

199.S.209.9 ft. 
Fresh, very thickly bedded. 
medium gray (NS), coarsely 
crystalline, medium slrt)ng, 
FOSSILIFEROUS LIMESTONE 
Upper 0.1 It. abundru,tly 
foasl!lferous 

i.. 210 End of Record of Drillhole 
at 209.9 ft 

209.90 

r"'212 

1""214 

'°' 218 

-22, 

CE'PTH SCALE: 1 :2 

" 0 
~ 

g 

I 
0 

DAIWNG COl>ITRACTOR; LAYNE•WESTERN 
CRILI.ER: M. voar 

RECORD OF DRILI.HOLE 
BORING METHOD: NX Cont &. willer 
OFIIWNG DATE: 4111195 
CRILL AIG: Schramm 

J,Joitt 
fl·Faut ...... 
a,atddnQ 
F·Fcfa!IOn 

d EU,V z 
DEPll. z 

~ (Fl] 

209.9o 

Pl·Planaf N'ohhod 
c.c.rn., ,-.. 
U•Unrul.11ing SM<Smi:!Q#t 
ST-stepp,ttl ~-1-lrregtJN VR.V. FIOUjj1 

> ~g 01 • •\\' 1• ~8 ROD i!~ 

I ~c 
O ts Bl i u. 

• gg~~ 0 ~ N'C'lllllil .. " 

LOOGEO: J. MILLER 
CHECKED: S. TILTON 
CATE; 5124195 

PZ·111·SD 
DATUM: MSL 

Sh01rt 2 of 2 

COLLAR El.El/; 4$9,2 
COORDINATES N: 1068638.1 
AZlMUlH: D 

E: 515834,6 
INCLINATION: -90 

" ~ " ~ "' 0 

ffi~ t; IJj 'ii; !:;: 
" 

,. 
"'c ii! 0 r 

I .. NOTES 
~g " ~ WATS:A LEVELS TINUITY ClATR 

r ir "' " 
3 .. 0 INSTRUMENTATION 

r 
TYPE ANO 'o 

0~88! ~ S'J~FACE IJcg ff: i ! iE 
OESCRlPTlON § ~~~ ......... N 

rr.-..,ci. .. ... tc a: a:a: !~:::2 !! 

4/11/95@ 12:06 
End Run 1 

Golder Associates 
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~ 
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~ 

i 

-17 ~ 

;_;,; 
·20 .' - ... I - .. 

-·· 
-·· 

Not to Seo le 

- - -
Well No. Pz-111-so 

Boring No X Ref· PZ 111 so 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Nonhing: 1068638 tt. ElevaJion Ground Level 459.2 ft. NGVD 
Easting: 515835 ft. Top of PVC Casing 461.55 fl. NGVD 

Drilling Summary: Construction Time log: 
Stan Finish 

Tola! Depth 210.0ft. Task Date Time Date Time -- -- --
Borehole Diameter 10 in. {0.0-98.0 tt.) 5 7/8 in. (~.0-210.0 ft.) Drilling -- -- -- --
Casing Stickup Height 2.33 tt . CME75 -- -- -- --
Driller Layne-Western Schramm Rotary 4/10/95 9:45 4/11195 t3:3a -- -- -- --

St. Louis, MO -- -- -- --
Geophys.Logging: 4/14{95 13:00 4/14195 16:00 -- -- -- --Rig CME 75, Schramm Portadrill T660H Casing: -- -- -- --

6 1/4 in. ID Hollow Stem Auger Bit, NX Core Bit(s) 2• PVC 4/21195 8:00 4{2t/95 a:1a -- -- -- --
5 7/8 in. Button Bit and 9 7/8 in. Tricone Bit 6 .. Steel 4/10/95 14:05 .C/10/95 16:21 -- -- -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --Air and Mud Rotary Filter Placement: 4/211'95 8:32 4121/95 s:12 -- -- -- --Protective Casing 8x8 in. Square Steel, by 5 ft. long Cementing: -- -- -- --Development -- -- -- --

Bentonite Grout 4/21/95 9:20 4121/95 ~S-0 

Well Design & Specifications Bentonite Seal ~ 9:15 ~ 9:18 -- -- -- --
Basis: Geologic Log x Geophysical Log x -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.33 - 199.40 C1 481.55 - 259.82 ---
199.40 - 209.20 S1 259.82 - 250.02 

209.20 - 209.50 C2 250.02 - 249.72 

+ 0.50 - 98.00 C3 459.70 - 381.22 
'• 

- - Stabilization Test Data: 
- - ' 

Time pH Spec. Cond. Temp (°C) 
Casing: Cl 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 fl.) (C3-see comments) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.01 O in. 

machine cut slot. flush threaded with 
U-r,ngs 

Sand Pack: 16-35 mesh Silica Sand, 195.8-21 0.0 tt. Recovery Data: 

Filter Pack: Less than SO mesh Silica Sand, ,00 

194.7-195.8 fl. 
00 

80 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, le 70 

j 
00 

3.0-176.0 It., Neat cement, 3.0-98.0 ft. co 
40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) H 
30 

Slurry, 176. 0-194. 7 ft. 
20 
,o 

Concrete: 0.0-3.0 fl. 
0 

0 20 •o 60 80 ,oo 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Supervised by J. Miller Site LAIDLAW/OU2 AI-FS/MO 

Job Number 943 2848 - File Name PZ111 SO 





PROJECT: LAIOtAWJAf·FS 
PROJECT NO: 943-laAO 
LOCATION: BAIDGaoN, MO 

KTYPE 

DESCRIPTION 

60 0.0-79.Sft. 

.. 

.. 

.. 

90 

" 

94 

No samp{ing conducted 
See Foth & Van Dyke log 
f.1·0 dalfld 9/1/90 
79..5-80,0ft. 
No samples collected 

374.SO 

84.6-&t8~ 84.60 
s!19htly weathered, medium 
be ded, light olive gray 
(SY~. very fine grained, 
medium strong, DOLOMITE. 
(ST. LOUIS FORMATION) 
65. Hl5.3 ~ 
Limestone 
65.7 ft 
Calcite crystals 

372.40 
66.8-91.5 ft ae.ao 
Fresh, medium bedded, light 
olive gray (SY S/2), ve~fine 
grained, strong, OOLO me 
LIMESTONE. (ST. LOU{$ 
FORMAT<ON) 

90. 4·90.5 ft 
Arglllaceous prutfngs 

.:J67.70 

91.5-96.8 ft. 91.50 
Fresh, medium bedded, light 
olive gray (SY 5/2), very fine 
grained. medium strong, 

OLOMITE, {ST. LOU<S 
FORMAT{ON) 
92.l~93.6ft. 
Sllfchtty poroustvuggy, some 
ca cite crystab; 

DEPTH SCAL.e 1 :2 

~ g 

" " ~ 
~ 
~ 

OR!UJNG CONTFIACTOR: LAYNE·WESTERN 
OFllU.ER; O. MAHUAfN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Cam & Wllti:tr 
DRILLING DATE: 3lf5/95-3121/95 
DRILL RlG: CME: 75 

""""' '""'"" p.pabtlfd 
F·FIIUI C.C.,.,od ·--s.show u.- SM.amoalh ... ....,. ST·Sl1$1POd -F·Fo&.IIQM 

, __ 
VR.V.Roug\ 

PZ·111-KS 

F.,Fe0Jd$ 
CI.-Qay""' CH.,,,_ 
H-H•*'-4 

DATUM: MSL 
COORDINATES N: t05!!62o,76 
AllMUTH: o _, ... ~ 

~ ... 
~ 

> jg NTIN llY TA 0 
d ~ 

El.EV z w!! 11~ 0 
z ~8 ROD u• TYPE AND 

DEPTH ~ 8w ~ ffi a ~ • SURFACE 

'"' 
~ 

a:_ 0000 ... DESCRIPTION • • .... .,.('II ""..,...,..,_ " . 
~ 

:37-4.60 
BA.60 

Broken Zone 

• J,U.SM 

J,PL,SM 
I '"' 

J.PL.SM 
J,l,R 
J,PL,SM,CL 

369.BO J,<.R 
B9AO 

J,<.SM (2) 

2 "' ~ 

Sheet 1 of 19 

COl!.AA El.EV: "4!19 2 

~ 

! 
~ 
~ 

E: 51585o.23 
INCl.lNATION: ·SO 

z 
0 

~ 

0 

NOTES 
WAlER!J:'laS 

INSTRuMENTAT!ON 

0.0-84.0ft. 
Boreholo advanl:1>d wi1h 
14 3/4 in. tricone hll 
using mud rotary, then 10 i 
fn. steel casing set fn i 
borehole to seal off jl 
sattJrated alluvial 
deposlls. Extremely 
weathered bedrock j 
ent:otJntered @ -79.0 ft 1 
and bedrock encountered 1 
@84.0~ 

j 

3/15/95@ 7:45 
Began coring 

End core Run 1 @ 8:20 

LOGGED; s. COSIO 
CHECKED: 8. TILTON 
OA TE; 815195 

.(;, Golder Associates 



PROJECT: 1..AtDLAWlfl!·FS 
PROJECT NO: $t3,,2S48 
lOCATION.: SAIOOETON, MO 

K PE 

OESCRIFTION 

90 

96.8·99.5 ~ 96.BO 
Fresh, medium bedded, light 
olive gray (SY 512), very fine 
grained, 1ittong DOLOMITIC 
LIMESTONE, (ST. LOUIS 

98 
FORMATION) 

98.7·96,9ft. 
Argillaceous partings 

99.5-103.7 ft. 99.SO 
Fresh. medium bedded, light 

100 oltve, gray (5Y 512), very fine 
grained, mt:dium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 

"'" 

Some cateite f!Ued veins, 
pyrite crystals 

355.50 
103.7·106,9 ft. 103.70 

104 Fresh, medium bedded. tfght 
olive gray {SY 5/2), medium 
grained, medium strong, 
DOLOMITIC LIMESTONE. 
(ST. LOUIS FORMATION) 
Some stylolltes, argillaeaous 
partings 

100 

106.9-110.0 ft. 
Fresh, medium bedded, light 
olive gray {5Y 6/1), micro-
c:rystaH!ne, strong, 
LIMESTONE. (ST. LOUIS 

1oa FORMATION) 
108. ,~108.5 ft. 
Slightly weathered, some 
styroUtes, argi!laceous 
partings 

no 110.0-112, 1 ~ 
Fresh, medlum bedded, light 
oflve gray (5Y 6/1), medium 
grained, medium strong, 
DOLOMITIC LIMESTONE, 
(ST. LOUIS FORMATION) 

OEPTri SCA!.5: 1 :2 

§ 
~ 
~ 

" Iii 

CRJLUNG CONTRACTOR: LAYNE·WESTERN 
OAILLEA: O. MAHUAfN 

RECORD OF ORILLHOLE PZ·111·KS 
SORING METI-100: NX Core 11!. water 
DRILLING OATe'.: 3/1Sf95.3/21/95 
OAIU.. RIG: CME 75 

J,J4*,t PL·f'lafulr ,.,...,.. 
F'·F«il C-Cuvo! K·~ ......... 1,1,UnQJafirlg SM-5moolh - ST•stltf:l!)Kl ........ ... .....,,, l·J~ VR-V,AOI.IO"! 

'""'"""" Cl.""""" CH.cHomo 
ff.H11Nd 

OATUM: MSL 
COORO!NATES N: 1001!620.78 
AZ!MUTh: o 

" z !ii ~ ffix 9 z ~ ,:"' 
BRF-OtlMII Filtd ~" "' ,<Z "' ! i!, u,- ~ 

~ d; DISCO N DATA ,: " g '""' w~ >o 
z ~§ ROD i" DEPTH , ~ 

{FT) • • ••• r;ilf~ N'l"o ...... 

35!!.00 
99.40 

.3 98~ 

3411.80 
109.40 

i~~ 
~8~. 
g $ 

lYPEAAO 
SUflFACE 

DESCRIPTION 

J,U,SM 

J,PL.SM 

J,PL.SM,CL (2) 

J,l,SM,CL 

J,l,A 

J,U,SM 
J,l,SM,CL (2) 

J,l,SM (2) 

~ 

! 
~ 
~ 

Sheflt .! cf t9 

COllAA a.El/; 45.2 
E: 515800,23 

INCLINATION: -90 

0 

< 
NOTES 

WATEFI LEVELS 
INSTRUMENTATION 

End CQfe Run 2@ 9:20 i 

End Core Aun 3 ® 10:25 

LOOGEO: S, COSfO 
CHECKED: 8, TILTON 
CATE: B/5195 

Golder Associates 



PROJECT: LAIOLAWJAJ.Fa 
PROJECT NO: 943-21148 
LOCATION: BRIDGETON, MO 

PE 

112 347.10 

114 

112,1k115,8ft. 112,10 
Fresh, medium bedded, light 
o\lve gray (SY G/1), very fine 
arained, weak, ARGILLACEOUS 
DOLOMITE. (ST, LOUIS 
FORMATION) 

115.8-120.6 ft. 11 SO 118 Fresh, medium bedded, olive 
gray (5Y 4/1), fine grained, 
medium strong, DOLOMITIC 
LIMESTONE, (ST. LOUIS 
FOAMATrON) 

,,. 

120 

122 

12< 

,2, 

119.0.119.4~ 
Some cnlcile filled vugs 
(<2mm) 
119.4~120.3 ~ 
Argillaceous, weak 

120.6~127.0 ft. 
Fresh, thintv bedded, fight 
olive gray (SY 6/1), vert fine 
grained, medium strong, LIME· 
STONE, (ST. LOUIS FORMATION) 
Same calcite crystals 

123.Q.1,27.0ft 
Thinly laminated argirlaceo1.1s 
partings 

127.0..136.9ft ------
Fresh. medium bedded, lighf;; ~ 
olive gray (SY 6/1), fine to · 
medium grained, medium strong, 
DOLOMITIC LIMESTONE, 
(SALEM FORMATION) 

.ia 127.0.-128,S ft. 
Numerous chert zones 

OEPTH SCALE: t;:? 

~ 
g 

I 
~ 

ORIWNG CONrRACTOFI; 1..AYNC·WESTERN 
CRILL.ER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS 
BORING ME;THOD; NX Coie & Wat.er 
OR!UJN!.'i OATE; 3115195-3121/tta 
ORILLfl!G: CME 75 

.,..,... PL·F"larw ~·-f·Fait c=,. ,._ ....... U·Urlc:Ua1ino Sl,Nimaoln ........ ST-S!Qppod "-f.f~ 1-ln"agulllt Vfl..Y. flo!4'I 
> 

§ij 0 • ELEV z ~~ ;w. z RQQ ti" Of!f'TH a 8&1 •• as~ g 
{Fl) • • 0W 

~g~i .. .. 
N.,0., !:!: " . 

119.40 

F .. F~ 
Ct,,.Qr,lml 
Cl+°"""' 
H·H•l#d 

DATUM: MSL 
COORCINATESN; 10686'20.78 
A21MUTH: 0 

~ 
ffii:j I QRF-GtllVGI F1tK1 ;Ea 
i~ "' NTI UIJYOAT ~ 

"' 0 

TYPE ANO ~tj I:: ~-SURFACE ;;S ...._ 
DEscA1P110N' 0 •• I •• 

J,l,SM 

J,l,SM 
• J,I.SM 

J,I.R 

• J,PL,SM,CL 

J,U,SM.CL 

J,PL.SM 

J,PL,SM 

J,PI.SM 
J,l,R 

Sheet 3 of 19 

COll..AA ELEV: 459.2 
E: 51~,23 

lNCIJNA.llON: ·90 

NOTES 
WATEA LE;VELs 

INSTRUMENTATION 

127.0 ft 
Inferred -WP. of 
SALEM FORMATION 
encountered 

LOGGED; S. COSIO 
CHECKED: 8. TILTON 
CATE: 615195 

Golder Associates 



PROJECT: LA!Oi..AWfFII.FS 
PROJECT NO: 9,43.343 
LOCATION: BAIOOETON, MO 

12' 

130 

"'" 

134 

TYl'E 

DESCRIPTION 

127.{).136.S It 
Fresh, medium bedded, light 
olive gray (SY 6/1), fine to 
medium grained, medium strong, 
DOLOMITIC LIMESTONE, 
(SALEM FORMATION) 

134.4~ 135.4 ft. 
Chert tones {<1/2 in. thick) 

t3a 136.9-t44.3ft 
Fresh, medium bedded, light 
olive gray {SY 6/1), fine 
grained. medium strong, 
AAGll.lACEOUS LIMESTONE, 
ST. LOUIS FORMATIO 322.oa 

137.2-137.7 It. 1:17.ao 
ARGILLACEOUS DOLOMITE 
layer 
137.0lt. 138 Styfolites 

140 

1"' 

138.0..139.4 ft. 
Numerous stylofrtes 

139.4~141.B ~ 
Four chert zones 
(1·5 in, thick} 

142.9 and 143,B ft. 
Light olive gray (SY 6/1}, 
arenaceow;; DOLOMITE layers 
(<4 in. thick) 

OEPTH SCALE; 1 :2 

" 9 
Q 
,: .. 
~ 
" 

DRILLING CONTRACTOR: lAYNE-WE:SieflN 
DRILLER: 0. MAHURIN 

RECORD OF ORILLHOLE PZ·111·KS Sheet 4 of 19 

COLI.AR ELEV: 459.2 BQfllNG METHOD: NX Care & water 
ORIWNG OATE: 3115/95-3/21/95 
DRILL RIG: CME 75 

J- PL·"'-1.ir .......... 
F·F&ft C·"""" ............. .. ..,... U·UncUallng .. .,.,,,,., ... ...,, ST.stoppod """"" 

• F .. FltOl«Hi 
ct,Claylrll'll c-H·H/HffKI 

OATLIM: MSL 
COOACINATES N: 1056620.76 
AZIMUTH: 0 

"' ;i; i5 0 

ffi!j "' &'i s z " .,. 

e; ~1ts85o.~ 
INCLINATION: ·90 

" 0 

;5 
'"'"""' Mireg,.J;r mv.Raud, GRf'-Gtav91 Fhd "" w Cl ~ 

~ 
NOTE;'S 

<" I:: ;i; "' 
El.EV 

OEl'lH ,,n 

329.80 
129.40 

!119.80 
l $,40 

317.40 
141.60 

> 
0 " §8 wm z ·~ ! 

ROO ~~ 
8~ <" 

N!f ... ~s ::i:a 

. '" 
LOGGED; S. COSIO 
CHECKED: 8, Tll.TON 
DATE; 6/5/SS 

NTI UITYOAT 

•w TYPE ANO ••• ESB~ i SURFACE: 
01'.iSCAIPTlON 

~ g 

• J,PL.SM 

• 

• 

J.l.SM (2) 

• J,l,SM (2) 

• B,P,SM (2) 

• J,l,R,CL 

J.P~R 

• J,l,SM,CL 

J,l,A 

B.P~SM 

• J,1,SM 12) 

• B,!,R 

a.u.sM 

J,l,R 

~- ., 0 .. ;i; 

oagg! .............. 
~='!if«! 

ii' 
0 
~ 

! 

WAru I.EVELS 
INSTRUMENTATION 

139.4-141.B ft. 
Very slow drllllng 

3115/95@ 15:00 
Stop drilling for the 
day 
3/20/95@ 7:30 
Began Run8 

Golder Associates 

.J 

J 
1 



RECORD OF DRILLHOLE PZ-111 ·KS Sheet 5 of 1ij 

COUAA El.EV: 459.2 PAOJE;CT: LA!DlAW!RJ-FS 
PFIOJECT NO; &43-2848 
LOCATION: SRIDGEiON, MO 

PE 

" 

BORING MlmiOO: NX Core & ~t 
OAIWNG OATE; 3/15/95..v.?1/S5 
CAIU. RIG; CME 75 

"'""' P.L·Plenat ·--HaJt c..:uv .. K·SfkM"<lldld - LW""'- Sf,f·Smoolh .. ._ .,_ .. _ ,,.. . ...,_ 
CL-0,;y fll!II 
CH..,_ 
H·Hffied 

OATlJM: MSL 
COORDINATES N: i06&i20.76 
AZIMIJTh: o 

" ;!; ~ 
c, 

°'x g z 
e 

A 

E: 515850.23 
INCUNAnQN: ·00 

g 
g '!!~ ~ i F.f~ r.~z VF\,V.~ GRF•Oraviil Fled w ~ 1,l NOTES 

i 
~z " ;!; ~ i-

144 

146 

OeSCRlPTION 

314.90 
144.3--147.5 It. 144.30 
Fresh, thinly bedded, olive 
gray ~ 4/1), fine grained. 
5lrong, CHERT, (SALEM 
FORMATION) 
Arenaceous 

146.5 and 146.B ft 

11, 

" 

0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
a 

> ~b 0 " ELEV • w~ >o 
~8 ROO n• O<PTH • , UW ~ffi " jF1) " .... Cl">">Q 

....... N w..- ,0,0 ... 

314.90 S 112:% 
144.30 

Thin olive gray (SY 4/1), 
aren~eeous Dolomite layers 
(<3 in. thick) 

g 9 1: 
0 

311.70 rl 

147.5-157.5 fl 147.50 
Fresh, thinly bedded. light 

14a olive gray (5Y 6/1). fine 
grained, medium strong, 
ARENACEOUS DOLOMITE. 
(SALEM FORMATION) 
Some chert nodulea 
{S.10 mm. dla.), some thin 
chert /ayern (<2 in. thick) B''fl-309.~~-l--+-,1,1,-H-H 
149.3-149.6 ft. 148,30 
Chert layers 
149.7~ 

1 so Coarse calcite crystals 
(<1/2 in. dla.) 

152 

154 

152.5-153.5 ft. 
Porous zone, open vugs 
(<:1 Jn. dfa.) 

153.4 and 154.2 ft. 
Chert !ayers {<5 in.} 

155.8 and 156.9 ft. 
1S5 Chert layers (<5 in.) 

,,. 
157.5-174,5 ft. 
Fresh, thinly bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
ARENACEOUS DOLOMITE. 
(SALEM FORMATION) 
Faw chert rwdu!oo, (-5 mm.), 
scattered chert (thtn layers 
of chert <3 mm.) 

159.5-159.B ~ 
Che-rt fayer 

01:PTI-t SCAI.E: 1:2 
DRllUNG CONTRACTOR: LAYNE-WESTERN 
OA!il.Efl: D, MAHURIN 

TO 
1
: 

LOGGED: S. COSIO 
CHECKED: £1. ilLTON 
CA TE: fll5/e5 

DI NT1 ATA 

fw TYPE ANO 
11.~l:!!"' a ~"' SURFACE 

OESCAIPTION • g 
" 

• J,l,SM 

J,J,R 

• J,J,R 

• J,l,R 

B,PLSM 
8,1,R 

J.l.R(2) 

• J,t,SM 

e J,C,SM 

• J,l,R 

• J,l,R 

• J,l,R 

J,P~SM 

• J,P~SM 

~ c a: WATER LEVELS 

" u .. ~ 0 INSTRUMENTATION 

[g IC . " ~ ! ii g~ 8&~ w il" • "'Ill'- I-•• I ~l~!i! l!ll !2! -~ 

Golder Associates 



PROJECT: LAIDl.AWIRf.FS 
PAOJECT NO: 943-2848 
LOCAilON: EIRIOOSTON. MO 

TYPE 

DESCFUPTION 

160 157,5·174.5 ~ 
Fresh, thinly bedded, light 
olive gray (SY 6/1), fins 
grainnd, medium strong, 
ARENACEOUS DOLOMITE, 
(SALEM FORMATION) 
Few chert nodules, (-5 mm.}, 
scattered chert (thin layers 
of chert <3 mm.) 

162 150.&160.7 ~ 
Chert layer 
161.5-16t.7tt 
Ch1;1rt !ayer 

... 
163.3-163.G ft. 
Ce!cite crystals layer 
Oarge crystals) 

165,(),.167.0 ~ 165.00 
Ftesh, thin Iv bedded, light 
olive gray {SY 6/1), fine 
gralned, medium strong, 
AAGILLACEOUS LIMESTONE, 

168 (SALEM FORMATION) 

••• 

110 Scattered chert clasts 
th~ughout the sample 
170.0-171.5 ft 

174 

,,. 

Zone showing moderate 
poro.slty, open vugs 
(<2 mm.) 

172...8-173.2 ft 
Conglomerate limestone with 
shale fragments 
173.2·174,5 ~ 
Abundant fossil fragments 
replaced by sl!ica 

174.5-176.6 fL 
Fresh, lhickly bedde<f, pale 
olive (10Y 6/2), fine to 
medium cry$1:aUine, strong, 
ARG!LACEOUS LIMESTONE, 
(SALEM FORMATION) 
Abundant fossil fragments 

DEPTH SCALE: 1 :2 

8 
~ 

~ 
~ • • 

OFUlUNG CONTRACTOR: LA'tNE·wESTEflN 
ORIUER: 0, MAHUFUN 

RECORD OF DRILLHOLE PZ·111-KS Shffl 8 Of 19 

COLLAR El.EV: 4!9.:2 SOAING METHOD: NXCotc&. wa!:er 
ORIWNG DATE: J/15,f9S.J121/95 
DAILL AIG; CME 7$ 

'"""' """""" P.Pokhod ~, ... C.C:...W., ,._,..,. 
S.an,N U,- ........... ......... ST·~ ........ 
F·Foiallon ,~- Vf!.V.~ 

> 
0 • §8 ElEV 

~~ !~w O 

z ROD n• OEFIH ~ •• 5u~,. • w •• '"' Q; 0000 ~·. .. 
CUO'l!'N ........... _ .. 

11 l~(I 

CATUM; .MSL 
COOAC!NATES N: 1068620.78 
AZIMUTH: O 

E: 51~23 
1NCUNATION: ·90 

F .. l="&Oicidll 

"' z Cl-Qa.ylnlll z § 0 0 
CH.cHi;:m, ffi1,1 

< ~ ~ .... ...... z I 9 ! ~ GRF·Gtawl FlHd "'o w ~ 

~ 
NOlES 

?' ~ z :i1 WA'TER LE'\IELS NTINUITY CATA " 0 a 3, 0 INSTRUMENTATION 
~ 

TYPE ANO "' SURFACE .g gg! !!! .. ··-OESCRll>TION 
~2lU 

Molrt fracturas observed 
ant characlerlzed as 
drill lndut:ed 

J,Pl,SM (3) 

J,l,R(2) 

• J,l,R 
2!!< 0 
164.50 

12 '~ 

13 1~0 

LOGGSO; S. C0$10 
CHECKED: B. ntTON 
CATE": 6/5/!15 

165.1-169.5 ~ 
4-8 breaks per !oot 
that ware drill [ncuded 

Golder Associates 



PROJECT: LAIOLAWlfU.FS 
PROJECT NO: 943-2848 
LOCATION: BAIOOETON, MO 

ROCK P 

DESCRIPTION 

176.6-179.1 ft. 
Fresh, medium bedded. pale 
Qlive {10V 6/2), fine to 
medlutn grained. strong, 
SIUCEOU$ LIMESTONE, 
{SALEM FORMATION) 
Abundant fosall fragments 

179.1·184,5 ft 
Fresh, thickly bedded, pale 
orJVe (10Y 612), fine to 
medium coar..e, strong, 

180 ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 
Abundant fossil fragments 
Same layers of grayish yellow 
(SY 8/4), clay material 

••• 

184 

184.5-188.Sft. 
Fresh, medium bedQed, 
yellowish gray (SY 7/2), 
f·c grained, strong 
AAENACEOIJS LIMESTONE, 
(SALEM FORMATION) 
Some fossil fragments, and 
some grayish yellow (SY 2/4), 

1 SS clay material fayera 

... 
188.5-194.Stt 
Slightly weathered, pale 
oli\le (10Y 612), medium 
bedded, very coarse, strong, 
6lOCLASTIC LIMESTONE, 
ISAlEM FORMATION) 
few chert nQdules, few 
$fytolites in bottom 4 ft, 

100 abundant layers of grayish 
yelfow {5V 8/4) etay, 
fossiflferous 

192 

DEPTH SCAUi: 1:2 
OA!LI.ING CONTRACTOR; LAYNE-WESTERN 
DFIIU.SR: 0. MAHUFllN 

RECORD OF DRILLHOLE PZ·111-KS Shkl. 7 of 19 

COUAAELEV: .ffil.2 SORING METHOD: NX Cote & ~ 
DRILLING DATE': 3/15/95,,3/21/95 
DAILL RIG: CME 75 

14 I~ 

1.0GGEO: S. COSIO 
CHECKEO: a. nr..TON 
DATE: 6/5/eS 

'--"""""' Ct.-aa:y lnlil 
~ -

DATUM: MSL 
COORO!NATES N: 1068820.16 
AZ!MUTI'I: O 

Cl 

" g c 
ffi1;) ~ ~ ; 

E: 51S8S0,23 
INCUNATION; ·90 

a 
ii 

ill ~ ffi G-- /;'ii ~ ~ 
NOTES 

~- ~ " NUITYOATA 

T'tPEAND 
SURFACE 

DESCRIPTION 

B,Pl.SM 

8,Pl.SM 

a! 
~ " a 

~ ... 
~g" i~ ti:~; gg! m 
13 .. 'i~ n• 

I U21l! ll!~ ... "'"'"' 

WATeRLEVELs 
INSTRUMENTATION 

Stopped drilling for the 
day 

Golder Associates 

-; 
1 



PROJ~T: LAlct.AW/Rl·FS 
PROJECT NO: $4.J.2B48 
LOCATION: BRDGETON, MO 

KTYP 

DESCRIPTION 

1s2 1aa.5·194.5 ~ 

,,. 

Slightly weathered, pale 
olive {10Y 6/2), medium 
bedded, very coarse. strong, 
BIOClASTIC LIMESTONE. 
(SALEM FORMATION) 
Few chert nodules, few 
stylolites in bottom 4 It, 
abundant layers of grayish 
yellow (5Y 8/4) clay, 
fossUlferous 

194.5-197.5 ~ 
Fresh, lhinfy bedded, 
light olive gray (SY 6/1}. 
fine grained, strong, 
AAGILlACEOUS LIMESTONE, 
(SALEM FORMATION) 
Few chert nocfuiea stylolltlc, 

196 
abundant fos:sft fragment5 

197.5-204.5 ft. 
Fresh, thinly bedded, light 

198 olive gray (5Y 4{1), fine 
grained, medium strong, 
ARGILlACEOUS LIMESTONE, 
(SALEM FORMATION) 

'°" 

,,,. 

, .. 

''" 

Few chert nodules, rew
stylontes, abundant fossil 
fragments and abundant layers 
of grayish yellow (SY a/4) 
clay throughout sample 

204.5-210.8 ft. 
FrW;1h, thlnfy bedded, dark 
greenish gray (SGY 4/1), 
1-c grained, medium .strong, 
LIMESTONE, (SALEM 
FORMATION) 
Few chert nodules, stylofltes, 
few elay layers of a grayish 
yenow color, <3 mm. vuga, 
with cak:ite crystals 

8 
~ 

11 
I 
0. 

it 
"' 

DEPm SCAt.e: 1 !2 
OAIWNGCONTRACTOA: LAVNE"WESTERN 
OAILLE!R: O. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Qve & water 
ORilUNG DATE: 3/l5/S5-3/21/5!1 
CRIU,P.IG; CME75 

~ , .... ...... .. ,_,, 
F•Fabl!M 

a El.EV % 

OEPTH § 

""' • 

264.70 
194.,0 

"""""" .. __. 
C-eu,,d ·-v- SM-
.,_ .. _ 
"" ...... \IA.V. Ac(ql 

> ~8 rf "• ROD il • 8g '§0 it a ~ ... • g;~~ N-,u,o~ • • " . 

LOOGED: S. COSIO 
CHECKE:O: B. TILTON 
OAl"E: 8/5195 

PZ·111-KS 
OAiUM: MSL 
COORDINATES N: 
A.21MUTH: 0 

F•Fe<mdo 
~ .,,._,,,,. .; 

CH-CW.,,,, ffii:; H·H•*d 
GRF-(.lrwel Find ;:~ 

11i· NUITYOATA 
~ 

TVPEANO 
SURFACE 

OESCRLPTION 

"""" • "' 
,. 

COLLAR EU:V: 459.2 
1068620.78 e: stseso,2:1 

:r 
l, l:i z w c 
~ ;:; .. 
~ 

INCLINATION! •00 

~ ~ • ... .. 
~ ~ 

0. ;:; 

ogi .!ii 
"" ::: ... ~ ~2 ¢¢! 

z 
0 

~ z 
if 
0 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

3121/95 @ 7:30 
Water lever = 20.1 ft 
BGS 

Golder Associates 

l 
i 

1 



PROJECT: LAIOlAW/RJ,FS 
PROJECTNO: 942!148 
LOCATION: BRIDGETON. MO 

208 

2f0 

212 

214 

216 

ROCK FE 

DESCRIPTION 

204,5-210.3 ft. 
Fresh, thinly bedded, dark 
greenish gray (5GY 4/1), 
f"'l: grained, medium 51:rong, 
llMESTONE, (SAlEM 
FORMATION) 
Few chert nodules, stylontes, 
few clay layers of a grayi:.ih 
~lfow color, <3 mm. vugs, 
with calcite crystals 

2i0.B-212.8 ft 
Fresh, thickly bedded, 
dark greent:lh gray {5GY 411) 
to greenish black {5GY2/1), 
ve~e grained, weak, 
SIL ONE, (WARSAW 
FORMATION) 

212.6-219.7 ~ 
Fresh, thinly bedded. light 
olive gray, fine to coarse 
grained. medium stro;, 

OLOMITlC UMESTO E, 
(WARSAW FORMATION) 
Fcssmrerous, few chert 
nodules, styfollte!i 

220.2·224.3 ft 
Slightly weathered, thickly 
bedcfed. light olive gray 
(SY 611), finely crystalline, 
medium strong, OOLOMliE, 
(WARSAW FORMATION) 

DEPTH SCALE: 1 :2 

g 
J 
(.) 
;; .. 
1! 
"' 

-

-

ORIWNG CONiRACTOR: LAYNE-WES'rERN 
ORJLLER: 0.. MAHUFIJN 

RECORD OF DRILLHOLE PZ·111-KS Shoot 9 cf 18 

SOFUNGMETHOO: NXCore&waior 
OFl!UJNG DATE: 3/1~1/95 
DFill.L AJG: CME 75 

""""' PL·~ ~-F·FlltJI: .,..,._, --....... u-- .......... ........ ST-$flpf,Dd ........ 
F-Fcbtion 1-lrrtgulir Vfl.V, Rcu;tl 

> 
" 

01 
g « 

~g ELEV w~ 
j~III z llg RCO 

~ffi DEPTH 
~ "w ~8~ g 

(F1J a;; ooao ~· N'ltiac:::! g • ......... N • 

" "' % 

ti 
1
~ 

,a 1~ 

LOGG£D: S, COSIO 
CHECKED: a TILTON 
DATE: 6/5/95 

, ... ..,,,., 
Ct..Q'ayldi 
CH~ 
H-H•;wd 

DATUM: MSL 
COORCINATES N: 1066820.78 
AZIMUTH: 0 

"' ~ ~ 0 

~ cl l,j J 

~ 

5 

COUAA El.EV: a.2 
E, 515850.23 

lNCUNATION! -90 

z 
0 

~ ~~ Ii GAF-Gt.Ml Filod w 0 ~ NOTEs ~z <IC ;:; 
~ 

l,j !!! ~-N UITY ArA 

me11No 
SURFACE 

tlESCRIP110N 

J,PLSM,CL 

J,U,SM·cafclte 

~ 

" 
0 
~ 

t:IOClg .. ... ·-··-~~ if~&! 

0 
~ 

WATER LEVELS 
INSTRUMENTATION 

210.6 ft 
Encountar9d top cf 
WARSAW FORMATION 

3/21/95 @ 11;00 
End Run 17 
Drilling &topped until 
surface casi~g installed 
to top or WARSAW 
FORMATION 
4/9/95 
Borehole reamed out to 
84.0 ft. with 14 3/4 in. 
tricone bit and mud 
rotary then 10 In. casing 
set In hole 

4/9/95 
6 in. steel casing set to 
215.3 ft and sealed wM 
neat cement. A 10 in. air 
rotruy bit was used to 
drlll 6orehoJe. 
4/22/95@11:02 
Begin drilling Aun 18 
with NXcore 

Golder Associates 



PROJECT: lAIOl.AW/F!l·FS 
PROJECT NO: 943-2848 
LOCA'l'ION: BRIDGETON, MO 

E 

g 

DESCRIPTION 

224.3-~7.4 ft. 224.30 
Fresh, thickly bedded, light 
brownish gray (SVR 611) to 
medium gray (NS), coarse 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE. 
~AP.SAW FORMATION) 
Not porotss, sandy, fine fossil 

22a debris, eta.st supported 

'"' 

227.4-231.6 fl 
Slfghtly weathered, Ullcldy 
bedded, light olive gray 
(SY S/1), finely crystaJ!fne. 
medium strong, DOLOMITE, 
~ARSAW FORMATION) 
Porous-vuggy, crystallized. 
numerous calcite fined vugs 
and veins 

231.6-233.3 ft. ~31,fj() 
Fresh, thickly bedded, light 
olive gray (SY 6/1), fine 
grained, medium sttong, 
AAGlLLACEOUS LIMESTONE.. 
CNARSAW FORMATION) 
Biob.Jrbated 

233.J..236.1 ft. 
Fresh, thickly leminated, 
medium dark gray (N4), very 
fine grained, weak. 
AAGILLACEOUS LIMESTONE. 
CNARSAW FORMATION) 
Bioturbated, aJmost Claystone 

236 .10 
236. 1-239.4 ft 236, 10 
Fresh, thickly laminated 10 
thinly bedded, medium gray 
(NS). ve,y fine grained, 
medium strong. ARG!llACEOU$ 
CALCAREOUS DOLOMrfE, 
CNARSAW FORMATION) 
Stylolltlc, greenish cfay 
infllled vug and vein 

238 @23a6fl 

239.4-243.5 ~ 
Frm;h, thickly bedciw, medium 
dark gray (N4), coarse 2t9 grained, medium strong, 'Ja. 
FOSSILIFEROUS LIMESTO!ic;·"' 
W,ARSAW FORMATION) 

240 Few stylolltes, <0.1 ft clay 
seam5 

DEPTH SCAl.E; Ui! 
ORIWNG CONTRAC1"0R: LAVNE·WE51l':RN 
DAILi.ER: 0, MAHURIN 

~ 

~ 
~ 

" ~ ~ 

RECORD OF DRILLHOLE PZ·111·KS Shcat to of ts 
CCU.AR a.EV: 4592 BORING METHOD: NX Core & wak!r 

OAIU.!NG OATIS: 3/1S/eS.3121195 
ORILLRIG: CME 75 

"""" F,Fadl: 
$,Sh<w 
8-Bad!;lit',g 
F-fcf.alJDn 

ELEV g 
OEJ'!H z 

~ 

wn ~ 

229,10 

239.10 

,,_,,.,._, P·Pollhtd 

c"""" ·-U,- ··-. ,.._. ....... 
!•IN'ogylar VR-V, Aoult, 

> ffl> ~ ~g 
~~ iw ROO if~ 
8M ~, ~!l! g 
~ 

:i::l*g ~ . • • N'f'o011!1 .. " . 

• 

LOGGED: $, COSIO 
CHECKED: B, TILTON 
OA TE: 615195 

DATUM'. ,MSL 
COOAD!NATES N: 1068620,78 e, ts15850.23 

INCLINATION; -90 AZIMUTH: o 

...,""""' ~ z 
CL-Cloy""' z r ~ 0 ""..,,_ ffit'i 

~ 

A J: 

""- !1 l:l '3 
ORF·~F'hd ~" w 0 > 

~ 
N01Es 

f' 5 il z 
NU TA ID 1i if WATER lEVELS 

~ ;; 0 INSTRUMENTATION 
TYPE AHO .. ;; SU~F'ACE :":!:? g 

OESCRJPTION ll!£ if:*"' 

J,l,SM 

J,U,SM,CL 

J,1,A 

J,J,R 

J,J,SM,CL 

J,PL.SM,CL 

J,PL.R-calcite 

J,l,SM.CL 

Golder Associates 



PROJECT: l.AIOLAW/Rl·FS 
PF!OJECT NO; 943-2848 
LOCATION: 6Al00ETON, MO 

TYP 

" 
DESCRIPTION: 

. .., . 

.... 

... 

248 

250 

244.0..250.3 ~ 
Fresh. lhJc!dv bedded, medium 
dark gray (N"4), coarse 
grained, medium '1rong. 
FOSSILIFEROUS UMESTONE, 
(WAMAW FORMATION) 
24$.1-246.5 ~ 
Argll111ceous Lime:itone, 
stylolittc 

250.7-251.3 ft. 
Fresh, thinly to thickfy 
lamiMat.ed, medium gray ao1.so 
(N5), very fine grained, 251, 
medium stroi:i9_, ARGILLACEOUS 
DOlOMITE, (WARSAW 

252 FORMATIO 
251.3-256.5 fl 
Fresh, thickfv bedded, medium 
light gray (N"6) to light olive 
gray {5Y2/1), r.:oarse grained, 
medium strong! _FOSSILIFEROUS 
UMESTONE, (WARSAW 
FORMATION) 

Fossll fragments at 
255,B ft., few Clay 
partings., some porosity, 
vugs in lower 2 fn. 

DEPTH SCALE!; 1 :2 
OAILUNG CONTRACTOR: LAYNE-WESTERN 
ORUJ.ER: 0. MAHURIN 

9 
~ 
i 
" 

RECORD OF DRILLHOLE 
BOfUNG METHOO: NX Coie & w~ 
OAIWNG CATE: 3/15195-3/21195 
ORl:l.LRIG: CME:75 

J.Jont '""""" P•POfdllKI ,, .. <XuN,d ............, ...... ··- .. ......., ... ....,. ,r_ ._....., 
F.follllkln l·ln"~ Vff.V, floutitl 

wj 0 ~8 """ z ROD jiw0 
§ ~g a• 

"""" ~ffi ~sli g 

"" • • • 0.. 
iiire • • N .. IQID- .. 

PZ-111-KS 
DATUM: MSL 

Sheet 11 of 19 

COLLAFI a.£V: «ie.2 
COOAO!NA'lt!S N: iOOSS20:18 
AZtMUTH: Q 

E: lS15il50,2::; 
INCLINATION: ·90 

F.,Ft!Oxxh 

" t:L-C:Dylf!lll 
~ ~ 

0 

°"""""" g = 
H·Healt,d Wi':j iii ~ .e, 

I- ~ NOTES GRF·GtiMI FJtd ~I ac ~ ~ ~ ~ WATEALEVEl..S NTI urr,, ATA " ac 
3 0. ~ 0 INSTRUMENTATION 

ti TYPE ANO .g SURFACE o~g .. 
DESCRIPTION ·-· ·-ti!tt ... "'"'"' 

& J,PL.SM,CL 

2.iG,20 

21 
1
~ 

LOOIJEO: S, COSIO 
CHECK£0: B, TILTON 
OA TE: 615195 

J.I,SM,CL 

Golder Associates 



PROJECT: LAIOI.AWIAf·FS 
PROJECT NO: Q.Q.2846 
LOCATION: BRIOGETON, MO 

,,. 

'"" 

... 

268 

270 

ROOK PE 

DESCRIPTION 

256.5-260.1 ft. 2 .so 
Slfghtfy weathered, thicldy 
bedded, medium gray (N5), very 
finely crystalline, medium 
strong, ARGILLACEOUS 
DOLOMITE, ~ARSAW 
FORMATION) 

Some porosity. large wg@ 
258.B ~. some smaller vugs 
elsewhere. some calcite 
filled. black organic laminae 

260, M!55.5 ~ 
Fresh, thfnly to thickfv 
lam1nated, greenish &lack 
(5GY 2/1), vary fine grained, 
weak; DOLOMITIC SILTSTONE, 
fNAASAW FORMATION) 

193.70 
265,5-269.0 ~ 26!t50 
Fresh, thickly bedded, medium 
fight ijray (NB) to light olivo 
gray (SY 611), coarse grained, 
medium strong~ ,FOSSILIFEROUS 
LIMESTONE, (WARSAW 
FORMATION) 

269.0-272.8 ft :we. 
Fresh, thickly laminated to 
thlnly bedded, rnedlum dark 
gray (N4), very fitte grained, 
medium stron9.,_ DOLOMmc 
SILTSTONE, ~ARSAW 
FORMATION) 
Abundant 0.1·0.4 a interbeds 
of coarse ciystaJl/ne 
arenaceous Oo1omile 

DEPTH SCALE: 1:2 

"' 9 
~ 
~ 

~ 
" 

DRILLING CONTRACTOR: LAVN6·WESTERN 
CRll!.ER: O. MAHUAtN 

RECORD OF ORILLHOLE PZ·111·KS Sh&ot 12 cf IS 

SORING MEniOO: NX Core & water 
OA1WNG CATE: 3/1~3/21/9!5 
ORlU.. RIG: CME 75 

"""' PL,l'l.lmlf ........ 
F•FIUI ceuv .. ............ ....... U,Url!;Uat!ng ... .......,, .. .....,. .,.._ ..,,..,,., 
F,F"1*11an 1-1~ VR-V. Aol4'I 

F .. FeoJiklt 
CL-ciaylnfll 
~ .......... 

DATUM; MSL 
COORDINATES N: i060020.76 
AllMUTH: 0 

" z ~ 
ffirti ~ 1ti 

GAF·<hwl Filed ~~ w 0 

c g a 
l!, ... 
1ti 

COUAA ELEV: 459.2 
E: 515850.23 

INCLINATION: ·90 

z 

!;i ... Nora, 

~ m tli- ~ ;; ~ WATEA I.EVEt...S 
ti; !SCo NUrlY TA c §8 ;,: ~ INSTRUMENTATION 

ELEV 

OEl'TH 
IFll 

200.10 
259.10 

100.,0 
:259.10 

@ ii§ z ROD 

~ffi iE Uw 
a: OC>OO ~~. 

"'"IIVN N""""""''" 

" .. ~ 

23 '" 

LOGGED: S. COS10 
CHECKED: S. nt.TON 
DATE; affl/95 

\lwm 

~8~ g 
~ g 

TYPE AND 
SUFIFACE 

0£SCAIPTIO"' 

J,I.A,CL 

J,PL.SM,CL 

J,l,SM,CL 

J,Pl.SM,Cl 

J,Pt..SM,CL 

y 10 tt ~~ g~ " a ~i i 

~ 

~~ 
•• g ... ---N.., ..... ,a; 

a:a::a::a:: a: 

c 

~ 

4122195 @ 17:45 
End Aun 21 
Quit drilling for the 
day 
4/ZJ/95@7:30 
Begin Aun22 

Golder Associates 



PAO.leer: l.AIOt.AWJAI-FS 
PFIOJECTNO: ~ 
LOCATION: BRIOGETON, MO 

• 

01:SCAtPTION 

272.8-274.0 ft 272.BO 
Fr .. h, lhlcl<ly lamlrtOled, 
greenish black {5GY 2/1), ver; 
fine grained, weak, CLAVSTONE, 
r,IARSAW FORMATION) 

,,.1..~~~~~~~~-11'·~·~20!!!< 
274.0-290.2 ft. 274.00 

278 

278 

280 

282 

284 

, .. 

, .. 

Fresh, thickly faminatad to 
medium bedded, medfum light 
gray (N6) to medium dark gray 
(N4J, vf·m grained, weak to 
medium strong, SILTSTONE, 
r,/AASAW FORMATION) 
Calcite filled vugs. interbeds 
of Silty to Sandy Dolomitic 
Siitstone 

OEPlH SCA!..E: 1 ;2 
OFllt.UNGCONTRACTOA: LAYNE·WESTSRN 
DRILLER:. 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Shfft 13 cf 19 

COllAR Et.EV: 4SQ.2 90AING METHOD: NX Cont & 'lffltar 
OAIUJNG DATE: 311"95-3/21195 
PRILL FIIG: CME 75 

180.20 
279.00 

23 118% 

24 
1
~ 

LOGGED: S. COSIO 
CHECKt.Ll; B. TILTON 
DATE: B/5195 

OATUM: MSL 
COOADINA.TES N; 1068620,7& 
A2lMUTH: O 

J,Pl.,SM,CL 

E; 51585o.2a 
INCUNA.TION: ·90 

NOTES 
WATER LE\lt;LS 

INSTRUMENTATION 

J,Pl.,SM,CL (2) 

J,U,SM,CL 

J,l,SM 

Golder Associates 

1 
l 



PROJECT: LAIDLAW/Rl·FS 
PFIOJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

... 

290 

292 

,,. 

OESCA!PTION 

274.0..290,2 ft. 
Fresh, th= laminated to 
medium ded, medium light 
gra~ (N6) to medium dark gray 
(N4 , vt-m grained, weak to 
medium strong, SILTSTONE:, 
r,,IARSAW FORMATION) 
Caicite Hiled vuga, interbeds 
of Silly to Sandy Dolomitic 
Siitstone 

1 .00 
290,2·293.7 ft. 290.20 
Frelffl, thlc.kfy laminated to 
thinly bedded, medium gray 
(N5), floely cry,,talllne, 
medium slrc,~ ARENACEOUS 
DOLOMITE, AASAW 
FORMATION) 
Dark gravJN3) argi!laeeous 
laminae, oturbated 

?65,50 
293.7·295.2 ft. 293.70 
Fresh, thlnfy lamlnated, 
medium dark gray (NB), very 
f1ne_g1?.1ined, weak. 
SILTSTONE. r,,IARSAW 
FORMATION) 

295.2·306.8 ft. 295.20 
Fresh, thickly laminated to 
thinly bedded, medium gray 
(N5), ftne!y crystalline, 
medium .strong, ARENACEOUS 
DOLOMITE, r,,IARSAW 
FORMATION) 
Argillaceous laminae, no 
porosity 

302.8-303.6 ~ 
Fos:ii!iferous Oolom!te 
interbed 

OEPTii SCAl£: 1 :2 

~ 
g 

~ 
0. 

el 
~ 

Df!IWNG CONTRACTOR: LAYNE·WESTERN 
DRJU..SA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS StllOClt 14 ot ts 
COLLAR El.EV: ~.2 SORINGMETHOO: NXCora&wam, 

OAIWNG DATE: 3/15195-3/21/95 
ORIU.. RIG: CME 75 

"""" F•F-.11 ....... .. .._ ·~-
d EU!V z 
z Oli.P-TH a 

{f1) • 

24 

170.30 
288.90 

,s 
1159,00 
290.20 

160.:20 
299.00 

"""'""' , ........ 
"""""' 

.. _ 
U·~ ·-ST-

.. _ 
M~ lJR.V. fbJgt, 

> 
!§ g 0 • 

~~ aoo i!.,, ~~ 

8g ". 
NjW~~ ~8~ g • oooa • • ..... .,. .... " . 

'"" % 

100 
% 

LOGGED: S. COSIO 
CHl;Ck'.EO: B. TILTON 
DATf!; SiSls5 

F•F~ 
Cl,Clay"" 
CH.,_ 
H·HNlild 

DATUM: MSL 
COORDINATES N: 106a620.76 
AZIMVlH: 0 

~ 
~ ~ 

c 

ffi~ "1 9 z 

""""""" - ~i w " ... e; ;;; z ;,-UITY TA ~ 5 
~ ;, 0. 

TYPE ANO •8. ~~ = SURFACE ~,.. ~:,; DESCRIPTION ~ 12¢2~ •• 

J,U,SM 

I 
ill 
" " 

E: 5tee5Q.23 
JNCUNATION: -BO 

NOTES 
WATER l.SVELs 

lNSTRUMeNTATION 

Golder Associates 



PAOJECT: t..AIOLAW/RI-FS 
PROJECT NO: 943-2&48 
LOCATION: BRIDGETON, MO 

310 

312 

AOCKTYP 

OESCRIPTION 

2S5.2<106.81t 
Fre$h, thlcldy laminated to 
thinly bedded, medium gray 
(NS), finely ciyslalllne, 
medium strong. ARENACEOUS 
OOLOMffE. r,,/Af!SAW 
FORMATION! 
Argillai;eous 1amlnae, no 
porosilY 

152.4(1: 
306.6-315.2 fL 3()6.80 
Fresh, thickly laminated to 
thinly bedded, wry light gray 
(NB) to dark greenlsh gray 
{5GY 4/1), f.m gmlned, medium 
strong, F'OS$IIJFEROUS 
LIMESTONE and OOLOMfflC 
SILTSTONE, r,,/ARSAW 
FORMATION) 
lnlerbedded fossiliferous bads 
and shaley beds 

315.2·328.7 ft 
Fresh, thle!Qy laminated to 
medium bedded, medium light 
gray (N6) to olive gray 

316 {5Y 4/1),? lo medlUm sand, 
medium strong, FOSSILIFEROUS 
LIMESTONE and CALCAREOUS 
SILTSTONE, r,,IARSAW 
FORMATION) 

318 

.o 

DEPTH SCALE: 1 :2 

§ 

~ 
~ 

OAIUJNG CONTRACTOR: u\YNE·WESTERN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·111·KS 
DATUM: MSL 

Sheet 15 of 19 

COUAA El.EV: 458,2 BORING METHOD:. NX Co,. A water 
DRIWNG DATE: 3JHi/tl5-3121195 
ORIU. RIG: CMS ns 

"""" PL,PlaNr -~, ..... C-°""td -.. """" U·- , . ...,.,.., .. _ 
ST0 Stepped """""' ,.,..._, 
'"'''- VR,y, fb.igi 

> 

I~ 
DI 

""' g w~ <w 
§ 8§ ROD o, ••• oe,,rn 

~!~$? ~8~ li IFlJ < < 
:~~~ . . " . 

COORDINATES N; 1060$20.75 
AZ1MUTH1 0 

"'""°""" "' 
c:1._ ... 

~ ~ CH'°""'> 
~~ l.l H-lihltd z 

""""'""" - w " ~i= "' ,! ~ Ul1Y TA m 

c g i 
~ 

~ ~ ;; 

E: :515850.23 
INCLINATION: -90 

a 
< 

NOTES 

if WATER LEVELS 
0 INSTRUMENTATION 
e li " lYPE:AND 

SURFACE •8 < ~II! ii g~g og 8l ~-" ;: ~ DESCRIPTION ~ . I IQ;fti!&! ~2 

J.PL,SMC,L 

J,PL,SM.CL 

J,PLSM,Cl 

J,PL,SM 

•2 !~! 

4/23/95 @ 15:02 
Endtlun28 

• J,PL,SM,CL Quit drilltng for the 
day 

140 10 
.319.10 

LOGGED; S. COSIO 
CHECKEO: 8. TILTON 
CATE: BJS/95 

4/24/95@ 12:00 
Begin Run 29 

Golder Associates 
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PROJECT: I.A!otAWIAl·FS 
PROJECT NO: 943-2848 
LOCATION: SRlOGETON, MO 

328 

330 

TYP 

OESCFUPTION 

315,2-32S.7a 
Fresh, lhlcldV laminated to 
medium bedded, medium light 
gray (NB) to olive gray 
{SY 4/1), medium sand, 
medium strong, FOSSILIFEROUS 
LIMESTONE and CALCAREOUS 
SILTSTONE. ~ARSAW 
FORMATION} 

Cak:areous Shale lnterbeds 
<0.1-0.5 a thick, some 
Uthographic textures, 
commonly sificified 

j2S,7-330.B ft 
Fresh, thickly laminated, 
light gray {N7} to fight olive 
gray (5Y 6/1), clay sized to 
coar.ie silt sized, med! um 
strong, ARGILLACEOUS 
LIMESTONE, ~ARSAW 
FORMATION} 
Chert common. calcite vugs 

330.8-336.4 rt 
Fresh, thk::kfy laminated lo 
medium bedded, medium light 
gray {N6), clay sized to very 
coarse sand sized, medium 
strong, LfTHOCLAsnc 

3.:!2 LIMESTONE and CALCAREOUS 
SILTSTONE, ~ARSAW 
FORMATION) 
Jnterbedded <0.1-0.3 
Jithocfa.stic beds with clayey 
shales-, slllcification oommon, 
few stylolites 

OEPTrl SCALE: 1:2. 

9 
0 
£ • ~ 
" 

OAltUNG CONTRACTOR: LAYNE·WESTEAN 
ORILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Sheet 1B Of 19 

BORING METHOOt NX CDre & watar 
ORIWNG OATE: 3/15J95.3/21/95 
ORll.1. AIG: CME 75 

J.Jant PL·Pl;irtw ~-F·F*'I C·Cuved ·--S·Sm• U·llrlr:thmQ SM.s«IDolh 
B·Boddr\g ST•$t.pptd ~-~-"'" 1-!ITl(lUllt Vil·V. ROr.q\ 

F,..F~ 
CL-a.,,,.. 
CH.CHlm!D 
H·H•alfld 

DATUM: MSl. 
COOAOINATEs N: 1068820,18 
AZIMIJTH: o 

Cl z ,: 

ffi~ 
~ 

" I.I z 
~~ GAF-0rav,1 Filed w 0 ,r ;;; 

0 g ~ ! 
~ 

I.I z 

C:OUAA El.£V; 459,2 
E: 515650.2:1 

INCLINATION: .9IJ 

z 
0 
;:: 
;,. 

NOTES 

• w- ~ 

~ 
WATER LEVELS > SCONTINUITY TA " 

Q 
,r 

~~ ~ ;;; INSTRUMENTATION 
El.EV 

DEPTH 
(fl) 

1.:lO. 0 
329.10 

d z !§ • ROD B. ~ffi ~ 

" " ~· 0000 
...... <II.~ . .., ...... 

30 '~ 

LOGGED: S. COSIO 
CHECKED: a TILTON 
DATE: 6/SJSS 

\!• II-!§ Jg O 

au~ "' 
• a 

" . 
0 

m TYPE AND 008 SURFACE • .. ao• 
DESCRIPTION "" n•-

£~ i1; ~ :! 

J,PLR 

J,l,SM,CL 

J,f,R-open 

J,U,SM 

Golder Associates 



PROJECT: LA!DLAW!fil-FS 
PROJECT NO: 943-2848 
i.OCATION: SR!DGE;TON, MO 

330 

"" 

''" 

PE 

DESCRIPTION 

336.,t.~.ra 
Freah, thickly lamina.led to 
medfum bedded, medium light 
gray (NB), clay :siled to 
very coarse sand sized, 
medium strong, ARENACEOUS 
LIMESTONE and ARGILLACEOU 
LIMESTONE;, r,/ARSAW 
FORMATION) 
Highly sificified, some 
lithographic textures 

115.50 
343.7-368.8 tt. 343,70 
Fresh, thh:kly laminated to 
medium bedded, very lfght gray 

INB) to medium light gray 
NG}, fine silt sized to 

coarse silt sized, medium 
strong, SILICEOUS LIMESTONE 
and AAENACEOUS LIMESTONE, 
(KEOKUK FORMATION) 
Olsem!nated chert abundant, 
calcareous dotomltfc, sllty 
Cfay interbeds, differenlfaf 
compaction lea.tum 

350.S-350.9 ft. 
Porous 

351.6-363.S ij, 
Porous. vuggy 

DEFll-1 SCALE: l :2 

"' g 
Q 
:c 
~ 

a! 
CJ 

OAIWNG CONTRACTOR; LAYNE-WESTERN 
OFl!UER: 0. MAHURIN 

RECORD OF ORILLHOLE PZ-111-KS Shffl: t'7 of 19 

COlLAA ELEV: 459.2: BORING METHOD: NX Core&. water 
DRIWNG DATE: 3/15/S!S-3121/DS 
ORlU. RIG; CME 75 

""""' "'-·"""" .......... ,.., .. """""" ·-.. ,,_ U·Undl.ilalnQ ,.,....,.,~ .......... ., ........ -F,Fofl!IIOrl J.lrt~ \fR.V. Acl.dl 

,..,,...,,,,. 
°"""""" CH""""' 

"'"""" 

CA.TUM: MSL 
COORDINATES N: tOO&i~. i8 
AZIMUTH; 0 

~ 

" i!: c 
ffi "' lil 

g 
z ~ 

GRF-Ot.avtl F"illd w 0 > 
~ ~ ;; 

g 

e: s,5850.:?a 
INCLINATION: -90 

z 
0 
i= 
;'.! 
ili NOTES I ~ i ~ WATER L.EVeLS > W> OISCO NUJTVOATA \;; ~ ii: 

~ ~ INSTRUMENTATION ruv 
OEPTH 

{F11 

110,60 

""'·'° 

g ~e WW 

z §~ ROO 
~~ " ~ ¢ ,:;,QQO 
~w 

N~..:I~~ ......... .., 

30 l~ 

:n 1~ 

t.OGGEO: 9. COSIO 
CHECKED: a TILTON 
DATE: 615195 

i}i!u, 
~8~ ~ 
• • " . 

TYPE ANO 
SUF\FACE 

DESCRIPTION 

J,P~SM 

J,U,SM,CL 

J.l,R 

J,(R 

~§ if ~£ ii g; ··! 
13 ~3: 

g:;,.. 
~ ~¢2&! IJ!2 ... d "'"'"' 

~ 

343.7ft 
lop of KEOKUK 
FORMATION 
encountered 

Golder Associates 



PROJECT: LA!Ot.AWIF!l·FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

352 

,,,. 

,.. 

300 

362 

364 

K PE 

343.7·368.6 ft. 
Fresh, thicklv laminated to 
medium bedded, very light gray 
(NB) to medfUm light gray 
(NG), fine silt sizad to 
coatsl!t silt sized, medium 
strong, SIUCIOUS LJMESTONE 
and ARENACEOUS llMESTONE, 
(KEOKUK FOAMATJON) 
Oiseminated ehert abundant, 
calcareous dolomllic, silty 
Clay int(l'rbeds, differential 
compai::tion features 

DEPTH SCALE; 1 :2 

"' 9 
~ ... 
~ 
"' 

ORIWNG CONTRACTOR: LAYNE·WESTSRN 
CAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS ..... '"' 19 

SORING METHOD: NX Co~ & waler DATUM MSL COUARa.EIJ: -· Dfl!WNGDATE: 3/15/a5,-3/2!/95 COORDINATES N: 10686®.78 !;: 51:a5a23 
OAJU.RIG: CME75 ,_ 

F·Fa.11 ...... 
S.Btde!ino 
F-FcfaUOrt 

""' DEPTH 
(Fll 

100.40 
358.80 

Pl·- ·-~ ·-u-u~ ··-ST.$ltpptd "'""""' l·l~ VR-V, Roogt, 

> ffi~ 01 
~ ~o 

~~ OQ rw RCO iffi ·~! 8~ ~Q • 

~ ff: ll,. C> 
au .. 

C,QC,Q • • ,i;,,o..,.r,i N"1'1(11111- " . 

• 

LOGGED: S. COSJO 
CHECKEO: B. TILTON 
DATE: 615/95 

AZIMUTH: 0 INCLINATION: -90 

F.,F.o»dt 

"' z 
CL.Qaylnftl ., ~ 

~ 
0 

""""""" ffi~ t, = ~ H·HUll:td " !;i .;;, 
GRF -Grawl Fikd if;~ ll! " ~ 

i i 
NOTeS 

1:5- ~ 
;; ~ WA TEA LEVELS NUJTYOATA ., 

~ ... 0 INSTRUMENTATION' 

~ TYPE AND s§ SURFACE; lil~g 
0£SCAIPTJON .. 

2!1 J:12"' 

J,l,A (2) 

J,l,VR 

J,l,VR 

J,PL.VR 

J.PL.R 

J.l.R 

Golder Associates 



PROJECT: t.AlDlAWJA!,.FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

•310 

-372 

-374 

i.. 376 

Laeo 

.;;,. 384 

OEFTH SCALE: 1 :2 

0 
0 
~ 

ll 
a' 
ili 
I!) 

OAIWNG CONTRACTOR: LAYNE·WEST!;RN 
ORILLl:R: 0, MAHURIN 

RECORD OF DRILLHOLE PZ·111·KS She:t:t 1G of 1& 

BORING METHOo: NX Core & water 
OAIWNG DATE: :)/1Sla5-3/2:1/9!.i 
OAIU. FUG: CME 7.5 

J.Joint 
F·FaJI 

$""• 
$B,-
F·Foluon 

El.EV g 
• DEP1H , 

{F1) ~ 

Pl.,"""' p.p-

""""'"' ............. 
U·U~ ··-Sf-Slbj;lptld 

.. _ 
,..,..,,,.. VRN. Aous;t, 

> • We 

~I ~~ i~l!! Rae 

~ffi Q ~8~: 
ti:: ~g*re; ~~. 

~ g ...... ,; ... ;,-

LOGGED: s. COSIO 
CHECKED: 9. TILTON 
DATE; 1315/95 

DATUM! MS!.. 
COOR!JtNA'JESN; 1068620.7S 
AZIMtrrH: O 

COLLAR a.EV: 4&9.2 
e~ 515850%! 

INCLINATION: -00 

F .. FitO:Ddl 
CL-ctayll!t'I 
CH"°""" 
tt·Mlla.kid 
GRF-Gr;r,,111 ~d 

NTINUrTY DATA 

TYPSAN:0 
SURFACE 

OESCR!PrtON 

l!J 
;;,; i!: 0 

ffil;j l!J 1;i cl ! ffi ~ 

/"o Cl ~ 
1;i f· e: ;,; 

~ 0 
" ;,; <! 

z 

!§ ~ ti£ ~ D~gg~ .., ... ..,"' ... 
Cl ~~i ~::22 22::;21 

Golder Associates 

NOTeS 
WATER L.EVe..s 

INSTRUMENTATION 

. 

. 

. 

. 

. 

. 

. 

. 
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Foth & Van Dyke & Associates, Inc. 

LOG OF fEST BOR!KG HO.: F·l·D 

CLIEKT 
PROJECT 

PROJECT HUMBER 
LOCAT!OX 

LAlDLAff,BRIDGETOH 
AUG 90 ELL IKSTALL 
89U6 

SURFACE EbEVAT!OK: 
BOR!HG DEPTH: 79.5 

DATE: 9-1-90 
I 
'-im;--mmrwrs:!l!Pllmr.~r:-r-r1m~~~~~~~--;--r----vmr~r-nmIJ1JW11ir-! I ELEV 'LKD suRr' 11TERVAL 'irPE1 'K ' ft I DESCRIP!IOK or MATERIAL 1ctAss' IKSTRDHEHTs I sAKPLIKG 10TES 
I C I I I I I ITqp 4' dark Iellovish brown {!OYR.l I I I i· I 0·5 I SB I 1 l . i (,814/4) jean CL y wl srnd, lome silt I I RAD= ( 0.01 ,' 

- 1 1 1 1and little gravel; FILL mR/hr. 
I I. I I Bottom!' dk. grer SY 4 1) SIU I I TIP: 0 ppm I 
11 -5 O '--5 I I I I I lw/ some black colored in er11iling I FILL/ I • I. I I I I I I '/ I I 

I I: I 5·10 I SB i 2 I -i 3.5,~~~:~r:x::n~~eln~ii~m1a:1:~or;l.t1l i RAD~/tr~.01 i 
1
1

1 
·!O.O 1

1
:.10 I I I I I I 1 •••• .1 UP • 0 ppm I 

I 1-. I I I I I I I I RAD - < O 01 I 
I 10·15 I SB I 3 I • I 3.sl~ottled dt. gre

1 
!SY I'll, gree~- I I mR/hr.' I . I 

I 
1
- I l I l l i1sh grer SBG/5 l & d , yel)ov1shi I TIP' 0 ppm Jnecones v.my1st toJ 

J I· 1 1 I I 1 1hrovn { 0 R 4 4 ean CLAY v some1 cl 1 1vet at 13.5 . 1 I ·15,0 1--15 I I I I I ,silt. I / I I 

I J: J 15-20 I SB J 4 I · J 3.9Jsame as above v' increasing silt J J RAD= < 0,01 J I 
1 1- 1 1 1 1 1 1content w/ dept , 1-----1 ~/hr. 1 1 I 1· I I I I I I I I TIP. 0 ppm I I 
I •

20
•
0 

,··
20 I l I I I liar is dk. Grey {2.SY 4/0) SILT w/J ml I I I 

I I: I 
20

•
25 

I SB I 
5 

I - t 4.s,1itu: 11airer (5! llll v fi,e tol.. .. .l RADmRt~r°- 01 I I 
I I. J J I J J Jtine, SAND stra ifiea lamina/ w/ I l · J I 
J -25.0 1··25 1 1 1 1 1 1darker layers. 1 1 1 1 I i= I 25-30 I SB I 6 l -l 2.ojnk. grer,t5Y 4/1), f, to v. fine I I RAD : < 0.01 I / 
1 1: 1 1 1 1 1 1SAKD a 1 ter coarse than above. 1 1 mR/hr. 1 1 
1
1 -30.0 1

1--30 1
1 30·32 11 SS ! 1 J - J 1.sJsame as above. I J 11Ra[er ~dded,and J 

• 1 I I I I I 1maintained ln I I I. I I augers to prevent I J: I 32.5-34.S! SS I 8 J 3B! 1.1lsame as above, J I !sand hlovs. I 
I -35.0 J:·35 I 34.5·36.51 ss / 9 J 50J 1.0Jarer (SY 5/lll f. to v.fine s~xe; I I J so blows for,• I 
I I I I I I I 19ont,1ns lltl e gravel upto 1/4 I I I I 
1 1- 1 1 1 1 1 11n d1Inete~ botton 3 , 1 1 1 1 
1 1· I 37.5·39.s, SS ,10 ,100, 0.9,Grer SY 5/ll, f. to v.fin~ S!BD I sp I I I 
1 ( 1 1 1 1 1 1very ense (without gravel), 1 1 1 1 
I ·40 .0 ,-·40 I I I I I I I I I I 39.5-41.5 1 SS 111 1 111 o.a 1same as above but not as dense 1 1 1 1 J j= 1 1 1 1 1 1 although density seens higher than 1 1 SAKPhE 112 1 1 
1 1- 1 1 1 1 1 1hlov Iountl indicate. 1 1oxY = 21.1\ 1 1 I 1- I 42.5-44,51 SS 112 I 18 1 O.B 1Grey 5Y 5 1)/ v.f. to c., poorlr I 1H2S = 1 ppm I I 
I -45.0 1--45 I I I I I 1grade SAK w trace off. grave 'I 1co : 0 ppm I I 
1 ( 1 44.5·46.5 1 SS 113 1 86 1 0.7 1same as above. 1 1EXP: 01 1 1 I !" I I I I I I I ,nP • O ppm I I 

• I I I I I I I I I I 

1-so.o !=-so I 49.5·51.51 SS IH 11911.4!ror is s211e a5tabove.( I) f I I I i 
I ,: I I I I I ,r~ U:/hu~a;, i~:t /Yd:ri g~er'' I I I 
I I. I J I I I !Janrs (1) stratified or 1nhrmi1·i I I i I I· I I I I I led \1). I I I I 
I ,-- I I I I I I I I I I 
I .. J I l I t I t ! ! I 
I DRILL!Hil DATA RATER LEVEL IBFORkAT off I 

START DATE ast6aL,9900 DEPTH AT COHP{j!TIOH: approx. 20' I I COKPLETIOX DUE b LUER !IHElDEPrB: 15 hrs / 25.2' 1 
I DRILbli~

0iHH~5 i-f14• l.D. HSA's LAT~fvt
1U7~1,m I I DRILLING coKTRAcroa BRorcKE EHGR. n21tt1wo bOsszs: i 

A-1 



Foth & Van Dyke & Associates, Inc. 

I LOG OF TEST BORIJG BO.: F-l·D : 
I SURFACE ELEVATIOH! I 
I CLIEKT: LAIDLAR/BRIDGETOff I 
I PROJECT: AUG 90 kEtt IJSTALL BORING DEPTH: 79.5 I 
I PROJECT HUMBER: 89L46 I 
I LOCATIOH: DUE: 9·2·90 I 
I I 
I I I BtEv 111» suRF1 11,&RVAL lyypgl 'ctAss' IHSTRUHEHTS sAHPLIIG norss I 
I . . 1 ·· I . . , I I I . I pper , v. ar grer , I c I I 
1 !" 1 1 1 1 1iean CLAY v/ no to some.san • 1-----1 1 I I: I I l 1 1 1:iHrrfreaaikK;efln~·:~n:/:o~d. i i ! 

I ·60.0 1=·60 I 59.5·61.51 SS ! 161 271 o.a,r~rao~~i~.g~~lr!:·;}aal~lsAln:ine I sp I ! 
I 1: I I I I I I I I I 
I l· I I I l I !2: v.f. to f. v.dark grey SAID. i·····I I 
I ·65.0 !"·65 I 64.5·66,5 1 SS I 171 37 1 2,012, v.f, to v.c., v.dk grey SAND. I cl I I 

• 13 1,d, grey lean CLAY. ----· 
I I. I I I I I 1,2 fine GRAVEL; sub rnded. I gp I I 
I I. I I I I I I 1 v • to c rrey s•vo I.. .. _I I I I I I I I I I .•. ., nn • I I I 
I !" I I I I I 1Bottom f. to v •• , v.dk grey S!KD. 1 I I 
1 ·70.0 i-·70 1 69.5·71.51 ss 1 181 28 1 o.o1Ho recovery. 1 1 1 
I i: I I I I I I I I I 
j I· I I J j J l?9P it· s y1d0

,rk totdarkfgrer 12.SY· j j I I j" I l I I l 1,tO o ,0 J, m. av. , SAHt. I sp I I 
I ·75.0 i-·75 I 74.5·76.s, SS I 191 251 1.s,H1dd]e 3, lS v.f. to v.c. SAHD v/ I I I 
I 1- I I I I I 1tr. to I1ttJe v.f. iravel. I I 

11 I ,: 1, '1 '1 I I '1ft!,m2/o t~ t)~!kv t'todt Bin I I 
I I. I I i/ silt & organics /black color}. I •••• .I I 
', ·80.0 ,'··80 I 78.5-19.sj SS l 20j1001 0.9,,Flne to coarsef poorlr giaded I gp l I I 
I I• 1 1 I 1 1 1GRAVEL (rnded o angu ar w/ v.f. 1-----1 j190 blows for lastJ 

• to c. sand. Limestone be rx@ 79.4 Is 1 l I- I I I l I I··-----·····--·-·:·····;····-····· I····· I I l 
I 1· J I I J I I E.O.B, • 79.5 I I 1Auge1 refusal at I 
I ·85.0 ("85 I I I I I I I I I H.5 I 
I 1· I I I I I I I I I I 
I 1: I I I I I I I I I I 
I I. I I I I I I Pieiometer F·l·D installed. I I I I I -,o. o 1--90 I I I I l l I I I I 
I 1· I I I I l I I I I I 
I !" I I I I I I I I I I 
I !" I I I I I I I I I I 
I ·9s.o :=-9s I I l I I l l I I l 
I 1· I I I I I I I I I I 
I 1· I I I I I I I I I I 
I 1 · I I I I I I I I I I 
1-100. o F-100 l I i I I I I I I l 
I 1· I I I I I I I I I I 
I 1· I I I I I I I I I I 
I 1· I I I I I I I I I I 
J i" I I I I I I I I I I !" 105, 0 i-· 105 I I I I I I I I I I 
J ( I I I I I I I I I I 
I I I I I I I I I I I I 
I ( I I I I I I I I I I 

I 1=- I I I I l I I I I l 
I 'b l t I I I I I I t j 
I DRILLIB DATA RATER LBYEL IRPORHAT oH j 

START DATE 88lb6Bl79900 DEPTH AT coHP~RT!oB: approx. W I 
', COKPLBTIOK DATE LATER T!HE1,»EPU: 15 hrs I 25.l' I 

J.OGOED BY L A LUER TIHE DEPTH: 
I DRIJ.LIKG METHOD 4·1/4" I.D. HSA's CAVE IR DEPTH: I I DRILLIKG CONTRACTOR BROTCKE ERGR. DRILLING LOSSES: I 

A-2 
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t-15 
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t-25 
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0 .351 
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Well No. PZ-111-KS 

Boring No. X-Ref· PZ-111-KS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 106'1021 ft. 

Easting: 515&60 It. 

Drilling Summary: 

Total Depth -----'36"'8'-.8-'-'fl.'--------
Borehole Diameter See comments ,----c...,-=-.,,-------C as Ing Stickup Height 1.69 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1/4 ln. JO Hollow Stam Auger Bit, NX Core, 

14 314 in. Tricone Sit, 10 in. and 5 718 in. Button Bits 

Drilling Fluid Auger-None, NX Core Water, 
Air and Mud Rotary 

Protective Casing 8x8 in. Square Steel, by 5 It. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log __ _ 

Casing string(s): C = Casing S = Screen 

Depth 
+ 1.69 
357.15 
366.96 
+ 0.50 

- 357.15 
- 366.96 
- 367.30 
- 83.80 

String(s) Elevation 
c, 460.87 - 102.03 

81 102.03 - 92.22 

C2 92.22 - 91.88 

C3 459.70 - 375.38 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

459.2 ft. NGVD 
460.87 fl. NGVD 

Stan Finish 
Task Date Time Date Time -- --Drilllng -- -- -- --
CME75 3/15/95 7:46 A/24195 18:45, -- -- -- --
Schramm Rotary 4/2Gff.15 a:20 4/26/95 to:30 -- -- -- --

-- -- -- --Geophys.Logglng: -- -- -- --Casing: -- -- -- --
2" PVC -· 7:00 516/&s 9:00 -- -- -- --6 .. Steel 419/95 t1'.flCI 4/S/95 15:15 -- -- --10" $t9el 4/8/95 8:ll<l 4/B/95 11:00 -- --Filter Placement: 5/S/95 9:00 6/6/95 10:15 -- -- --Cementing: -- -- -- --
Development -- -- -- --Bentonite Grout 5/G/DS 10;30 61,,,.. "'"' Bentonite Seal 61811lS 10:15 ~ 'i1r:5o -- -- -- --

t--cc::--::--c::-----:-------------~ 
Well Development 

+ 1.00 - 215.30 C4 •00.20 - 2<s.ss Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 
Casing: C1 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rlngs 

[Tll Screen: 

C2 2 In. dia. threaded PVC end cap (4 In. long 
or 0.33 It.) (C3&C4-see comments) 

81 2 In. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rings Ii Sand Pack: 16-35 mesh Silica Sand, 354.7-368.8 ft. 

Filter Pack: Less than 50 mesh Silica Sand. 

351.4-354.7 ft. 
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-330.97 ft., Neat cement, 3.0-215.3 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 330.97-351.4 ft. 

Concrete: 0.0-3.0 It. ---------------

Recovery Data: 

,OQ 

90 

ao 

i 
70 

00 

•o 
<O 

M >o 
20 
,o 

0 
0 00 

TIME (Minutes) 

Comments: 14 3/4 in. (0.0-84.0 It.), 10 in. (84.0-215.5 ft.), 5 7/8 in. (215.5-368.8 ft.) 

Surface Casing C3: 10 In. ID/ 10 7/8 In. OD Steel Casing 

Surface Casing C4: 6 1/8 In. ID/ 6 5/8 In. OD Steel Casing 

I 

ao ,co 

Not to Seo le Supervised by D.Alloway 
Job Number ----.-.,---28-4~8~---- Site LAIDLAW/OU2 AI-FS/MO 

File Name F'Z111 KS 

i 
. 
I 

i 
I 
I 
! 

! 
• 
l 
·, 

I 
• 

I 
• I 
i 





JTIIJIJIII SOIL BOREHOLE 
LAIDLAW WASTE! 8Y8TEllS UCC, 

425 lnc.h I,D, Hollow SteM Auger 

LAJDLA\.J/0U2 RI-fS/MO 
\JEST LAKE LANJ)F"ILL 

OPERABLE UNIT 2 

SPLIT SPOON; 2.0 inch tl.DJt.5 inch !.D. CSP) 

NORTHING: 1069002.00 
OA~ EASTING, 515674.0I 
DRU. RIG CHE 75 

ANGl.E VERTICAL 

!WA..£ HAMMER 140 U:i;s. 

----=- 1 -'
'-
~2 
L... 
'--

~ 

:::- 5 
'
'
i-

t:- 6 
L... 
L... 
'-
:::- 7 
i-

i:: 
:::- 8 
L... 
L... 
'-
:::- 9 ,_ 
~ 

L. 

t- 10 
..... .... .... 
t::- 11 ,_ ,_ .... 
:::-12 
L. 
L. 
L... 
-13 

2 
2 
2 
7 

5 
12 
7 
6 

IJ' 
:;:,. 
SSXl IM 

L 

L.. 

6 !!,!!'. : : " L 
50/5 <HI' • • • • .. 

t•ll"/.) : : •• :..__ 

6 
7 
1l 
9 

3 

' 9 
s 

' 20 
14 
9 

3 
3 

,?" 

: :::L...._ 
.... .... .... .... .... .... 

SHELBY TUBE: 3.0 Inch O.D./2 13/16 inch I.D. (SH> 

OA1E 

£1.EVAllQN 457.9 ~ DEPlli 

(0.0-4.0 ft.) Loose to conpo.c't, Modero. te 
yeHowish brown ClOYR 5/4) to do.rk green!!!ih 
gray (Sti 4/1), SILT, trcu::E F'1ne Gravel, 
NR, do.Mp, <ML), CF [LL) 

C4.0-e.s FtJ Ver-y dense, r1ed>uM btutsh 
gro.y CSGY S/1), f'-c SANO, tro.ce or' 
F'me Gravel, SR, daMp, tSP), (rJLL) 

@ 5.0 ft., i:cblo!es o.nd rock encountered 

\.lU.U-i,,:,.g r ;,;i l...Or:ipa.ct, Mf;'CHUM 61uist'I 
gro.y CSB SID, f'~c: SAND, trG.c:e of 

(453.9) 

(447.9) 

F';ne Gra.vel, SR, MOiSt, <SP>, CF'ILL> C447.3> 
(10.6-20.0 f'tJ \./uste 

,.o 

lO.O 

10.Gr 

SP 

CD 

SP 

® 

SP 

® 

SP 

® 

SP 

® 
,__ 

SP 

0 

--: ------:: ---------------------------------
-:: ----------------------.....: ----

LOG 
80RINGNO. 

PZ-112-AS 

SIIEEf 

I Of' 3 

START 
11ME 

13:20 

l'lNIS!l 
TIME 

15:29 

OA1E OA1E 

4/10/95 4/10195 

Dr"i\linQ v1::ry 
ho.rd f'roM 
s.o-a.a rt . 
Split Spoons 
not c:oltec ted 

~ 
8 
(.!) 
z 
::l 
lE 
Cl 

~ 
" c:, 
~ ~ 
~ 0 
,; 



lliflli/111 
l.A!DLAW WAS'tE SYSTEMS INC. 

SOIL BOREHOLE 
4,25 inch l.O. Hollow Sten Auger 

LA[DLAWDU2 Rl-FS/MO 
~EST LAKE LANDfILL 

OPERABLE UNIT 2 

SPLIT SPOON• 2,0 ;n,:n D.D./1.5 ;nch l.D. <SP) 

NORTHING• 1069002.00 
DAlUM EASTING• 515674.01 
DRl.l. RlG CME 75 

ANGl£ VERTICAL EIE'AAING 

5'MPl,E HM.W£R 140 lbs. 

..... 
~ 

t: 
t::-16 
..... --c:::- 17 
'---c::-18 
'... ... 
:::,- 19 
-... 
'-c:::- 20 .... 
t: 
t::- 21 
'
',_ 
t::-22 ... 
'
'-
t::-23 
..... .... .... 
~24 
t: 
L. 
L. 

t::-25 .... .... ,_ 
t:- 26 
t: 
L... 

:::-21 .... .... .... 
t:-28 

~ 

t::-29 
L. 
L. -

g 
10 
ll 
25 

50/5 

5 
3 
3 
3 

3 
4 
6 
8 

12 
17 
16 
IS 

4 
2 
3 
7 

3 
3 
10 
21 

v, 
1:,v 
v ~ '-" a.a·l7 V 

ifii' v ~ t~)i7" v :_ 
v 'ii 

17 v 
v 'Ii 

0.1' I:, v .. 
!!]' v 'ii 
(!!;I:) 7 'i/ 

V'ii 
•v 
v \l 

~I. II 
tasii :::. .... .... 

···:~ 

2.!J' : : : : 
ifii' 
mu;: 

tJ• 
,?,D' 
6$.Y. 

.... .... . .. . . .. . 

.... .... 

.... .... 

SHCLBY TUBE, 3.0 inch [l.0./2 13/16 Inch !,D, <SH) 

DAlE 

ELEVATION 457.9 

Cl0.6-20.0 Pt.) \.lo.ste 

,20.0-20.s Ft.) r,rri, greenrsn oloch: 
CSG 2/ll, CLAYEY SILT. NR, dar,p, 

\<CL-MJ..), <FILL) 
C20.S-22.0 rt.) Loose, l"lediul"I l'ight gray 
<N6), f"-c SAND, NR, do.Mp to MOiSt, CSP), 
Cf ILL) 

C22.0-24.0 ft.) StiFf, gf"eenish b\o.ck 
cSG 2/1), CLAYEY SILT. NR, wet. 
(CL-ML), (ALLUVIUM) 

(24,0-26.0 ttJ Dense, dark greenish gro.y 
(5GY 4/1>, f'rne SANO, NR, wet, CSP), 
CALLUV1UM) 

(26.0-28.0 ft.) Loose, 0Uv1;> gro.y 
(SY 4/1), CLAYE:Y f'lne SAND, N~, 
wet, (SC>. (ALLUVIUM) 

(1,;,.u,0-36.0 F't.) Cortp1;1.ct to dense, oUve 
gray <5Y 4/l>, f'ine SAND, NR, wet, <SP>, 
<ALLUVIUM) 

(437.9) 20.0 

(437.4) 

C4'.3S.9> 22.0 

(4 33.9) 24.0 

(431.9) 26.0 

(429.9) 28.0 

SP -
0 
'--

-: ---
SP = --© ---- -:: -
SP ---= ® 

-----SP : --@ ----: 
SP ----@ ------
SP ----@ ------
SP ----@ ------
SP --
@ -:: 

---

LOG 
IIORINONO. 
PZ-112-AS 

SHEEI' 

z OF J 

1lME 

13•20 

DAlE 

4/10/95 

DAlE 

4/10/95 

first wo. ter 
encountered 
e 23.o ft. 



11111111 SOIL BOREHOLE 
LAlllLAW WASTE 8YSTEM9 INC, 

sn;: NAME ANO I.OCA110N DRILLf«l ll£l1iOOI 
4,25 inch J.D. Hollow Sten Auger 

SAM1't.flG MlmlOD: 

LAlOLAV/OUc! RI-FS/M:Q 
SPLIT SPOON, 2,0 inch O.D./1.S inch I.D. CSP) 

WEST LAKE LANOrILL SHELBY TUBE• 3,0 Inch 0,0.12 13/16 Inch I.D. <SH) 
OPERABLE'. UNIT i? , WATER LEVEL 

TIME 

DATE 
NORTHING• 1069002,00 --DA'IUM EASTING• 515674.01 EI.E.VATION 457.9 

llRIU. RIG CME 75 SURFACE OOIIDITIO!IS 
AHGt.E VERTICAL -SAUl'U! HMIMER 140 lbs. 

!i ~ I I I -- ! 

I - i ;i !! DESCRPllON OF W.-

'- lO l.2:' .... <.2a0-3Er,0 Ft) CoMpa.ct to den5E', olive -l.... 30 aW gro.y (SY 4/tl, Fine SAND, NR, wet, CSP), -'- .... -'- S0/6 t60l!l (ALLUV[UM) SP -= .... '="° 31 .... @) .... :.._ -- .... -.... - -'-
.... -

::-32 : : : : '-
f'roM 32.0-34.0 Ft., sa.nd bec:ones f-M 

,...__ -9 t.O' .... -t::: II aw .... gro.ined -
II (50:0 .... -~ SP -=-33 16 ::::~ @ -.... -'"- .... : t::: .... ., .. -

t:-"34 
.... L... L '---- -10 2.ll' .... f'rOM 34,0-36.0 ft., $Cl.nd bl?COMeS f-c -'- 13 u .... gro:,ned -'- .... -'- 15 l!!tl:Z .... SP -i::- 35 20 
.... 

@ -.... .... -'- .... -t.... 
.... -.... 

'- .... C421.9) 36.0 -t:-36 "1:nd of Soll -i:iorehale Log at .Jb.0 Ft. --'- : t::: -t::- 37 --'- -
'- -'- -i......35 -.... -~ -~ -'- -t::- 39 --...... -...... -.... -
t:;-40 --~ -
~ -'- -t::- 41 --
L.. -.... -'- -
t:;-42 --.... -.... -.... -
'::- 43 --- -
C --t::-44 --...... -.... -- -

LOG 
IIOAINC NO, 

PZ-112-AS 

SliEEI' 

3 Of 3 

Dll!WNC 

START FlH1SH 
1IIE 11ME 
13120 ]5129 

DATE DATE 

4/10/95 4/10/95 

RalARl<S 

~ 
w 
r 

"' w 
:, 
' w z 
> 
<t .., 

~ 
0 
(.) 

(!) 
z 
3 
~ 

c: 
;;; 
c 
u 
,,,; 

IE 
fi'l c:, 
c:, 
g 

~ 

"' 
~ 

in 
0 ;;.,, 
::c 
u 

:; : 
=- j 

' 
?:--

~ 
< 0 
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Well No. Pz-112-As 

Boring No X Ref· PZ 112 AS 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 1069002 ft. Elevation Ground Level 457.9 It. NGVD 

Easting: 516674 rt. Top of PVC Casing 459.83 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 36.0 ft. Task Date Time Date llme -- --Borehole Diameter 8 1/4 in. Drilling -- -- -- --Casing Stickup Height 1.90 ft. CME75 4/!0/95 1:3:20 4/t0/95 15:45 -- -- -- --Schramm Rotary Driller Layne-Western -- -- -- --St. Louis, MO -- -- -- --Geophys.Logglng: - -- -- --Rig CME75 Casing: 4{10/95 16:30 4(;0195 tij;40 -- -- -- --Bit(s) 4 1/4 in. ID Hollow Stem Auger Bit -- -- -- --
-- -- -- --Drilling Fluid Auger-Nona -- -- -- --Filter Placement: 41101&.5 11):40 4/1019.S 16;59 --Protective Casing BxB in. Square Steel, by 5 ft. long Cemenllng: -- -- -- --Development -- -- -- --Bentonite Grout 4/10/95 17:15 4/10195 t7:40 

Well Design & Specifications Bentonlte Seal 4/t0/95 17:12 4110195 mis -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.90 - 29.60 c, 459.83 - 428.33 --- ---29.60 - 34.40 S1 426,33 - 423.53 

34.40 - 34.73 C2 423.53 - 423.20 --- ---- ---- ---- - Stabilization Test Data: --- ---- ---- ---
Time pH Spec. Cond. Temp ('C) 

Casing: C1 2 in. dla. Schedule 60 PVC, 
llush threaded with 0-rlngs 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: Sl 2 in. dla. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-nngs 

Sand Pack: 16-35 mesh smca Sand. 28.0-36.0 It. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, •oo 

26.6-28.0 ft. 90 

eo 

Grout Seal: Wyo-Ben Grout Weil Bentonlte Slurry, 

a 
?O 
00 

3.0-15.0 ft. ~o 
40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) .. ,o 
Slurry, 15.0-26.6 ft. 

20 
,o 

Concrete: 0.0-3.0 ft. 
0 

0 20 •o 00 eo ,oo 

TIME (Minutes) 

Comments: 

supervised by S.Cosio Sit• 1.AIDLAW/OU2 Ri-FSIMO 
Job Number 943 2848 - F' Ile Name PZ112AS 

I 





IIIIJIIJ/fl 
LAIDLAW WASTE 8YSTE't.lJS INC, 

SOIL BOREHOLE 

4.25 inch l.D. Hollow Stel'I Auger 

LAtDl..AIJ/Ot.12 RI-FS/MO 
\J(ST LAKE LANPFILL 

OPERABLE UNIT 2 

SPLIT SPOON: 2.0 inch 0.1)./1.5 inch I.l:t CSP) 

SHELBY TUBE1 3,0 1nc;h O.D./2 13/16 rnch !,D, <SH> 

NORTHlNG: 1069224,31 
DATUM EASTING, 515747,72 ELEVATION 459.9 

DATE 

0RtU. RtG CME 75 - TRUCK MOUNT 

AHG(.E VERTICAL llEMlNG NA 

SIMPU:: ~ 140 tbs. 

.... .... 
I:: 
:::- 1 .... .... .... 
!::- 2 .... .... 

~ 

'-
:::- 5 .... .... 
~ 

:::- 6 
L .... -=- 7 
I:: 
~ =- 8 .... ... .... 
::::--- 9 
L 
L .... 
'::-10 .... .... .... 
t;:- 11 
~ 

~ .... 
I::-' 12 
L -.... 
'--13 

~14 .... .... .... 

10 
11 
11 

6 
10 
11 
13 

5 
8 
7 
9 

2 
3 
5 
6 

3 
3 
3 
4 

3 
2 
3 
6 

4 
3 

'~ 

:. 
.. 

1.1' ; ; ; : 
lr.W •••• 
os::1 • • • • 

L 

C..L 

IIN 

J,J' 
2.0' 

""' 

' 

C0,0-.2.5 Ft.) Asphalt 

<2..5-4.0 ft.) Conpact, tight olive gra.y 
CSY 6/1), CLAYEY GRAVEL little f-c 
So.nd, SR, daMp, CGC), CFILL) 

(4.0 4.8 t1:.) r.:or.pac:t, olive gray 
(;i'f 4/1), SIL TY Fine SAND, MOttled 
Nit do.1"10 CSM), <FILL) 
{4.8-10,0 ft.) Stiff, Mottled, tight 
olive gro.y (5Y 6/1) to greenish blo.ck 
<SGY 2/D, CL.AYEY SILT. l"\Ottled, Nf<, 
do.Mp, CCL-Ml), (LOtSS) 

<10,0-u:i,u ft.) Loose. light olive gray 
('SY 4/1), Mottled SU. .. T. NR, do.Mp, <ML), 
(LOESS> 

--= ------
(457.4) 2.5 ----SP -: -CD 
(455.9) 4,0 --: 
(455.l) 4.8 SP --

® ---------SP ----G) 
: ----SP ----0 -

(449.9) 10.0 -----SP ----@) ------SP ----© --
SP -: ---0 

LOG 
IIOOINGNO, 

PZ-113-AS 

SHEET 

l Of 3 

DATE DATE 

4/U/95 4/ll/95 



""'"""' LAmt..AW WABTE 8V8'rEM8 INC, 
SOIL BOREHOLE 

SllE NAME ANO LOCATION DRIUJNQ YEIHOD: 
4.25 1m:::h l.D. Hollow SteM Auger-

SAIIPUNG IIETIICD: 

LA!DLAWOU2 RI-FS/HO 
SPLIT SPOON, 20 rnch O.D.11,5 inch J.D. CSP) 

YEST LAKE LANDFILL SHELBY TUBE, 3,0 inch 0.D.12 13/16 Inch. I.D. (SH> 
OPERABLE UNIT 2 

- LE'IEL 
1IMf: 
DATE 

NORTHING, 1069224.31 
CASINO ll£P1H DATUM EASTING, 515747.72 ELEVATION 459.92 

ORlU. RIG CHE 75 - TRUCK MOUNT SURF.ICE COIIOOlONS 
AHGl£ VE;RTICAL - NA 

~PI.E: -
140 lbs. 

h i! I I I ! ~I SN.Fl.£ NUllllER - I ~ I DESCRIPIIClHOFl>IATERW. 

'- ~ (10.0-19.0 ft.) Loose, Light olive gro.y SP -'- <SY 4/1), SILT, nettled, NR, do.np. (Ml), -'-- (j) -~ CLOESS) -
~16 - ,___ -:: 2 1.6' 
'- 2 2.0• -'- IH -'- 2 ,eo10 SP -
t:-17 3 

© --'- -'- '---- -
(441.~) 18,0 -.=-1s ClH.0-21,J ft.J F1rM to soft, do.r"k -l 2.0' : ~ 

2 u- gre1;1nish gro.y C5GY 4/1), nettled CLAYEY 
'-

llt -'- 4 \QQJ: SILT, NR, Moist, (Cl-ML~. (ALLUVIUM) SP -[::-19 2 

® --,_ -~ -,_ -[::- 20 ~L ...__ 
-: 0 2.0•' 

'- 0 IT' -'- -I- 3 lQQJ: 

Ill SP -t::- 21 6 
(438.6) 21.3 @ -: 

~ (21.3-2.6,Z ft.) firM to st1f't, greenish -'- -.... black <SGY 2/D, CLAY, NR. Moist, CCH), -[::-22 '- (ALLUVIUM) 1-- -s i,6' -,_ 
6 2.1r -- -

~ a (eOZl SP -
::-23 9 

@ --.... -'- '- -'- -[::-24 '- 1-- -2 1.9' -.... 3 rr, -~ 1,75'~) -'- 4 SP -
[::-25 a 

@ --.... -'- -.... "''- -[::- 26 (43'3,7) 26,2 1-- -7 2.tl' -,_ 
9 2'.'W ... (,E:'6.E-40.0 f't,) Cortpc.ct to dense, dnrk -.... .... greenish gro.y <SGY 4/D, f'ine SAND, trace -,_ 12 '""' :::JI SP -

t:::-27 14 .... Silt, NR, wet, (SP), (ALLUVIUM) 

@ --
~ .... -'- .... -'-

.... -'-::- 28 : : : :L.. ,___ -a 1.13' 

.... -.... - u & .... -..:: ti t'lllZl 

... 
SP : .... 

[::- 29 18 .... 
@ -::. .... 

'-
.... -.... 

~ ... ' -~ •• ••L..._ -

LOG 
BOfllHGNO, 

PZ-113-AS 

SHm 
2 OF 3 

DRIWNG 

srARr FiNISII 
11,1£ TIME 

11:07 14155 

DATE lll>.TE 

4/11/95 4/11/95 

-

F;rst wo. ter 
encountered 
@ 24.5 f't, 
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"' w .., .., 
',' 
-; 

~ 
Q 

"" "' "' g 

"' ~ 
"' "' ' M 
~ 

"' 

d :z 
IX! 
0 .... 

~ 
~ 

" ~ 
::i 

~ 

~ 
::c 
(.) 

I 
! 

' 
"'I ~.l ~1 
~ 
Q 

"' ;\ 

N, 
o.l 

,.;_; 
:::. 
I 
lie 

G:' 



JIIIJIJIII SOIL BOREHOLE LOG I.A10LAW WASTE SYSTEMS INC. 

SITE t<,,IIE ""1J LCCAllON 
DRll.l.MO -

SOf!INCINO. 

4.25 inch I.D. Hollo!¥ Sten Auger PZ-113-AS 

SHEEl" -- 3 OF 3 

L.AIOLAIJ/OU2 Rl-FS/MO SPLIT SPOON• 2.0 inch 0.D.lt.5 ;nch t.D. CSP) OR!WNG 
WEST LAKE LANDtILL SHE:.LBY TUBE1 3.0 Inch O.D./2 13/16 Inch J.D. (SH) START FINISH 

OPERABLE UNIT 2 
WATER l.e:vEI. llllE TIME 

llllE lti07 14:55 

DAT1i: OI.Tt OI.Tt 
NORTHtNG, 1069224,31 

CASING O£P1H 4/11/95 4/ll/95 OATIJM EAST[NG, 515747.72 EL!YAllON 459.92 
DRILL RIG CME 75 - TRUCK MOUNT Stlfl!'ACE CONOll10NS 
ANCU: VERTICAL - NA 

StJ.IPLE IIIMMEJ! 140 lbs. 

~ ~ I I 1. SM.IPLE.Nlll&ll f llil - I REMNll<S ;t !! I ™''ION OF W.ltRW. 

- 10 1.8' .... (26.2-40.0 Ft.) CoMp(I.C:t to dense, dnrk 

i 
.... 14 2.11· . ... greenish gro.y (5CiY 4/1), flne SAND, trace .... 19 t'illltJ .... S;i t, NR, we-t, CSP), (ALLUVIUM) SP .... . ... 
t-- 31 21 .... 

@) .... . ... - .... .... .... .... .... • ••• t--

:::- 32 :::: - fro!'\ 32.0-34.0 f't., color changes to 
,.._ 

B t.i?' - 12 ff, 
.... 

po.le y1i'Uow1sh brown <lOYR 6/2) .. ~. - 17 (6(1)'".) 

SP 

~ ..:..33 
.... 

15 .... 
@ .... •••• r-..... .... 

I:: .... 

i 
.... 

:::- 34 : : : : t-
f'rOM 34.0-34,5 Ft., sond be-cones f';rie 1--B 2,0' .... - 10 rr, .... t.o MedluM gralne>d - 15 IIWi, .... SP =...35 .... 

16 .... 
@ } - . .. . 

- .... 
- .... .... - : : : : '--36 -- 6 t9' .... : - 7 aiF .... = 7 9Sl!l 

.... 
SP 

l ;:::- 37 10 .... 
@) 

.... .... .... . ... .... .... 
f'rori 37.5-38.0 Ft~ soMe coorse sand ... .... 

,-.3a :::: = ~ .... . ... - FroM 30.0-40.0 Ft, - .. " . 

] 
unable to ccttec t .... . ... .... .... 
split spoon so.npl~s . ... 

:::-- 39 .... due to heo. vlng .... 
sands ... . .... . ... - .... - .... {419.9) 40.0 -40 End of So>l Borehole Log o.t 40.0 f't. -

J 
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~41 
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- - -
Well No. PZ-113-AS 

Boring No X Ref· PZ 113 AS 

PlEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1069224 ft. Elevation Ground Level 459.9 ft. NGVD 
Easting: 51574.S ft . Top ol PVC Casing 461.42 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Fin'1sh 

Total Depth 40.0 It. Task Date Time Date Time -- -- -- --Borehole Diameter 8 1/4 in. Drilling -- -- -- --Casing Stickup Height 1.50 tt. CME75 4/11/95 11;07 4/1 f/95 14;5a -- -- -- --Driller Layne-Western Schramm Rotary -- -- -- --St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- --Rig CME 75 Casing: 4/11/95 15;00 4/11195 15:10 -- -- -- --
Bit(s) 4 1/4 in. JD Hollow Stem Auger Bit -- -- -- --

-- -- -- --
Drilling Fluid Auger-None -- -- -- --

Filter Placement: 4Jl1/95 15:12 ,l/11/g,5 15;29 -- -- -- --
Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: -- -- -- --

Development -- -- -- --
Bentonite Grout "'111/95 15:~ 4/11/gS 16;:20 

Well Design & Specifications Bentonite Seal ,l/ll/95 15:40 ~ 15:4! -- -- -- --
Basis: Geologic Log x Geophysical Log -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.50 - 28.90 C1 461.42 - 431.02 ---
28.90 - 38.70 81 431.02 - 421.22 ---
38.70 - 39.03 C2 421.22 - 420.89 ---- ----- - Stabilization Test Data: 

- ----
Time. pH Spec. Cond. Temp (°C) 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: 81 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-rings 

Sand Pack: 16-35 mesh Silica Sand, 27.0-40.0 tt. Recovery Data: 

Filter Pack: Less than SO mesh Silica Sand. ,oo 
. I I 

25.0-27.0 ft. 
00 

I I eo 
I I 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, I;; 
70 

I 

~ 
00 

I I 
3.0-15.0 tt. 00 

~ •O 
Bentonite Seal: Extra high yield Wyo-Ben (100%) >< 30 

20 
Slurry, 15.0-25.0 tt. ,o 

Concrete: 0.0-3.0 ft. 
0 

0 20 •o 60 80 ,oo 

TIME (Minutes) 

Comments: 

Supervised by ____ s_._c_o,_io _____ _ Site LAIDLAW/OU2 Ri-FSIMO 

Job Number 943-2848 File Name PZ113AS --------------

I 





""'""'" LAIDLAW WASTE &YB-uS fHC. 
SOIL BOREHOLE 

SITE N.111£ NIIJ LOCRIOH DfllUl«l IIElHOOI 
0.0-40.0 Ft., 4.25 Inch I.D. Hollow SteM Auger 

40.0-108.3 Ft., 3.875 Inch Mucl Rotn.ry <Tr-1cone) --LAIDLAl,//OU2 RI-FS/MO 
SPLIT SPOON• 2.0 :nch O.D./1.5 Inch I.O. CSP) 

VEST LAKE LANDFILL SPLIT SPOON, 3.0 inch O.D./.375 inch I.D. <HD) 
OPERABLE UNIT 2 WAWI LE'IEL 

'IIIIE 

0,.1£ 
NORTHING, 1069233,33 --0,.1UM EASTING• S!S759.B5 ELE.VAT!Cli 459.9 

llAIU. RIG CME 75 - TRUCK MOUNi SURFACE CONDITIONS Po.ved road 

NIGlE vr:RrlCAL SEARING NA 

SAMPLE HAMMER 140 

!t ~ I I I -- ! - I ;! li!i I ll£SCllFllOIIOl'lllm!RIIL 

... <0.0-20.0 f't.) No st1Mples collected, ••• -... Sell Borehole Log PZ-113-AS tor -t= -descriptions ...: :::-1 s -I- -.... -..... -!:::"" 17 -= L- -L.... -
,::._ ,a --~ -L- -L- : ,_ 
:::-1s --~ -L- -L- (439.9) 20.0 -:::-20 -2 0.9' (,20.0-27Jl f't.) St.;f'F, Otive gray -,_ 

5 1'.!<" ~ C5Y 4/1), SlL TY CLAY, tr"o..Ce 11er"'y f'tne SP -t: 9 (I,~) So.nd, NR, Moist, (CH), (ALLUVIUM) -
t::- 21 - 0 -= -'- '--- -'- -· -6 lf. -- -t::- 22 8 . M SP -13 .,., 

® 
--- '- --- -L.... -t::- 23 -· - -5 1.5' -

I- 7 TI'l" SP -.... 7 ""' -.... 
G) -:::-24 ---- --L.... - -.... 2 13' -:::-2s 7 is' SP -7 97:(') -.... © -,_ -.... I- -:::-26 ....... 1-- -4 1.2' -.... 6 IS"' SP -.... 8 , .. ., -

~ (432.9) 27.0 @ -:::-- 27 -I- (27,0-40.0 ft) Conpact, do.rk greenish -.... grny CSGY 4/1), fine SAND, sone Clay, NR, - -.... • I- -.... wet, CSC>, (ALLUVILJM) -728 --- -,_ -.... -!:::"" 29 --'-- -L- : '-

LOG 
BORINGNO, 

PZ-113-AD 

SIEr 
l OF 7 

DfllUl«l 

START -1lllE 11il£ 

11103 15150 

O,.lE 0,.1£ 

4/26/95 4/27/9'5 

REMN!l(S 
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z 
::J 
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""''"""' LA!Dl,AW WASTE 8Y8TEM8 INC. 

LA!DLA\J/0U2 R!-FS/MO 
VEST LAKE LANDFILL 

OPERABLE UNIT 2 

SOIL BOREHOLE 
0.0 .. 40.0 f't., 4.25 Inch LD, HoHow Sten Auger" 

40.0-lOG.3 ~t.: 3.875 inr:;h M1,.1d Roto.ry <Troc:one) 

SPLIT SPOON: 2,0 inch [I.DJl.5 inch I,D, <SP) 

SPLIT SPCON: J.0 inch O.D,/,375 •nch I.D, <HD) 

NORTHINli• 10692JJ,J3 
DAl\lll EASTING• 515759.85 EL!.VATIOH 459.9 CASIN<l llEP1H 
ORl1.. RIG CME 75 - TRUCK MOUNT SORf'ACE COND1110NS Po.ved ,..oo.d 

ANGlE VERTICAL BEARING NA 

SN4Pf..E IWIMER 140 

'
'
'
I-
'-- 31 
I:: 
'--
::::-32 
-
L 

:_33 
~ 

'-
1-
-
;::-34 
L... -'-
t=-35 
--'-
;::-36 
':: 
L-

t:- 37 
-'
'-
t::- 38 
~ 

~ 

'-
:::- 39 
'
'
'-
::-- 40 
I:: 
'-
:::- 41 
L... 
',._ 
t- 42 .... .... 
'-

c:: 
:::- « 
'-
1.... -

4 
B 
9 

6 
6 
a 

4 
7 
ll 
13 

o.s· : ; : • ~ 
t.!i' •••• 

(27.0-40.0 Ft.) CoMpo.ct, do.rk greenish 
gro.y (5G'f 4/1), f'ine SANO, soMe Cto.y, NR, 
wet, tSC), <ALLUVIUM) 

(40.()-41,S f'tJ Coripo.et, tight brown 
(5YR S/6) to po.le yeU0¥1>Sh brown 
(lOYR 6/2), Ml?dlUM SAND, tr"'nCe ver-y fine 
Sand, NR, wet, tSP>, CALLUVJUM) 

C4l.5-44.0 F'tJ Col'lpc.ct, light brown 
<SYR 516> to l;ght b,-own C5YR 6/4), Fine 
GRAVEL. NR. wet. (GV>, (ALLUVIUM) 

(44.0-48,5 ft.> CoMpo.ct, cia.rk yellowish 
brown (10YR 4/2). Mf?diUM SAND. tra<:e 
coo.!"'se Sond, tr-nee Pint? So.nd, NR, wet, 
<SP), CALLUV[UM) 

(419.9} 

C41S.4) 

'415.9) 

~ 

I 
----: -------------------------: -------: 
-------

40.0 --: 
-SP -

© ---41.5 ---
SP --
0 ---.__ ---

44.0 SP --
' ® -----

LOG 
llOfllKG HO, 

PZ-113-AO 

SHEET 

2 OF 7 

11,£ TIME 

11t03 15150 

DATE DATE 

4/~6/95 4/27/95 

AEIIIIRKS 

~ 

" "' 
j' 

6 
"' 0 w .., ;., .., 
;; a:: 

u 
-; 

lf"i 
~ 

' .ii: 
iE ' " 
0 w 
c, lL c, !;i: g c 

.. ... 
"' "' c 
' ~ n ~ ... 
"' ;::; .. 
d ~ ~ :z < :z 
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11/ifJTJifl/ifl 
LAfDLAW WASTE SYSTEIIS INC. 

LA{OLA\rl/QlJC RI-FS/MO 
WEST LAK( LANDFILL 

OPERABLE UNIT 2 

NDRTHlNG, 1069233.33 
DAlUM EASTJNG, 515759.85 El£VA110N 459.9 

ORIU. fflG CME 75 - TRUCK MOUNT 

SOIL BOREHOLE 
0.0-40,0 t'"t.J 4.25 int::h I.D. Hollow Ste-n Auger 

40.0-108.3 ft., 3.875 inch Mud Rotnry CTr1cone) 

SPLIT SPOON: 2.0 inch (J.D./1.5 .nch 1.0. CSP) 

SPLIT SPOON1 3.0 inch O.D./.375 ;nch I.D. CHD> 

DATE 

SURFAC£ CQNOmOHS f::ro.ved road 

ANGlE VERrICAL SFNIING NA 

SAMPLE HAMIIER 140 

--..... ..... 
t:::- 46 
'
'..... 
=:-47 
c ..... 
t:_-48 
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t::"" 49 .... 
I
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i:::- 53 
'
'
'-t::- 54 
..... ..... ..... t::- 55 
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13 
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10 
10 
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6 
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5 
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::r::iz1 ; : : : :.... 
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C44,0-48.5 Ft.) Co,..pact, do.rk yellowish 
brown. (lOYR 4/2), Meci!un SAND, tro.ce 
coo.rse Sand, tro.ce F';ne Snnd, NR, wet, 
cSPl, (ALLUVIUM) 

(48.5-49.S F't.l Col"!po.ct, olive gl"ay 
(5Y 4/1), Ftne SAND, SOME' Med!UM So.nd, 
NR, wet, CSP), <ALLUVIUM) 

C4'3,5-5J.O f't.) Co1"1po.ct, olive gro.y 
(SY 4/t), Ml?dfuM SAND, tt"'aCe Fine So.nd, 
tro.ce coarse So.nd o.nd f'ine Qro.vl'I, tro.ce 
Sitt, NR, wet, CSP>, (ALLUVIUM) 

C53,0~6I.5 f't.) Cor1po.ct, ollve gray 
(SY 4/1), l'l'ediuM SAND, little So.nd, tr-o.ce 
f';ne Grovel, trace Fone Sand and S;lt, 
NR, wet, ($.\J), (ALLUVlUMJ 

(406.9) 53.0 
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llliillll 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE LOG 
SITE NAME N-IO LOCATIOtl DRIUJNG MEIHOI); 80RIIIG NO. 

0,0-40.0 f"t.; -4.25 inch I.D, liollow Stel'I. Auger PZ-113-AD 
40.0-109,3 r't.1 3.875 mch Mutl Rotary <Tricone) S!iEET -- 4 OF 7 

LA!DLAW/OU2 RI-F'S/MO 
SPLIT SPOONr 2.0 tnc:h O.D./1.S inch I.D. <SP) DfflLUNG 

IJEST LAKE LANDFILL SPLIT SPOON1 3.0 lnc:h D.D,/.375 inch I.D. CHO) START FlNSH 
OPERABLE UNIT 2 WA1ER I.Ml. - T1IIE 

Tl.IE 11,03 15'50 

D,1,lE D,l,lE D,l,lE 
NORTHING1 1069233.33 -- 4/26195 4/27195 

D,l,TUM cAST!NG, 515759.85 EL£VA110tl 459.9 

llRIU. RIG CME 75 - TRUCK MOUNT SURf"ACE CCHDITIOIIS Po.vecf roe.cl 

.IHGI.E VERTICAL - NA 

SAMPl.£IWAIER 140 

h 3 I I i ! 

il 
-... tlUWllEII 

I - I -!i DESl:RFOON OF MA1-. 

- .. •. ;_ C53.0-6LS f't.) Ccrtpo.c:t, olive gro.y SP -- .· ... <SY 4/1), Mecll1.1ti SAND, little Sc.nd, tro.ce- -r:: ·. ·. ·. ·. Fine- Oro.vet, trQ.c::e f'ine So.nd o.nQ Silt, @ -
t=- 61 

,,t ·., L__ 
NR, wet, <SVl, (ALLUVIUM) '-= -= 6 Q,'3' ~ ~ ·. 

(398.4) 61.5 -'- 10 ao' •••I -'- IO lus4 .... C6L:S-65.0 F't.) CoMpo.ct, dork greenish SP -,_ -[::- 62 12 . ···'--- gro.y {'5Ci'f 4/D, >95% fine to M«.>dlUM -.... @ .... grc.1ned svbrounciecl SAND. (5Z S;tt, NR, :: L.. .... 50,turo.tecl, <SP}, (ALLUV1UM), gro.des finer '- .... -'- .... -~63 : : : :1.- i-- -10 1.2' .... -L.. 20 [W 
.... 

:: L.. .... 
L.. 27 "'" 

.... HD -.... 
'--64 45 .... 

@ -t: .. ••' ..... -.... 
:: L.. 

.... ... ' 

~ ,. 
" '= 
:, 

1i:i 
"' c w 
~ S.: ~ 

:i' i5 
-i 

L.. -[::- 65 : : : ·- cGS.0-92,0 f't.) CoMpo.ct to ve.,..y dense, '--- -
1.7' .... -..... 21f .... do.r"k greenish gr"o.y <5GY 4/D, 75:t. f'1ne -..... ll:Sl:J 

.... 
SAND, 20% Ml;'df!JM Sa.ncl, 5% Silt, NR. SP -,_ .... -[::- 66 

.... ~o. turo. i:ed, CSP), (ALLUVIUM) 
@ -.... -.... 

L.. .... -L.. : :: :~ -'- -'--67 ::::- i-- -I:: 7 0.9 .... -20 illl' .... -L ... -'- 25 ,!5:Cl .... SP ..:: [::-68 28 : : : ;L. 
@) .... -'--

.. .. -.... 
'-- .... -
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~ ~ g c 
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:-::- 7t .... )... c ..__ -8 1,2' .... -t: 10 ff' .... -.... -L l4 "'" 
... SP -.... 

[::-72 22 
@ -:::.L -'- -'-

.... -.... 
'- .... -t:-73 
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""""""' LAIDLAW WASTE 8Y8TEH8 INC. 
SOIL BOREHOLE LOG 

Sm!: IW,IE AHO UX:,..TION DRIU.ING M£1HOO; BORIHGNO. 
0.0-40.0 Ft.1 4,2'5 inch I.O. Hollow SteM Auger- PZ-113-AD 

40.0-108.3 f't,1 3.875 inch Mud Roto.ry (Tr;cone) SHEET -- s OF 7 

LAIDLAV/OUC RI-FS/MO 
SPLIT SPDON1 2.0 inch O.D./1.5 inch I.D. <SP} -IJEST LAKE.'. LANDFILL SPLIT SPOON1 3.0 inch O.D./.375 inch I.D. CHO) STARr FlHISH 

OPERABLE UNIT 2 WAlER L£IIEI. 11,IE TIM£ 

1lME 11103 1s,so 

Diil£ DAT£ DAT£ 
NORTHING• !069233.33 

CASING DEPIH 4/c!:6/95 4/27195 
Olll\lll EASTING1 515759.85 a.E.VATION 459.9 

ll!lJU. RIG CME 75 - TRUCK MOUNT SURFACE COHOOIONS Pc.ved road 

NiGI.£ VE:RTICAL - NA 

StMPU: HAt.lMER 140 

m- i! I I I ~ 11 SMIPI.E NUllllER 

""° i --~I i DESCRIPllONOFIIA1'£AW. 

- 17 l.l' (65.0-92.0 Ft.) Conpnct to very dense, -- 25 ~··· .... ~ dc.rk greenish gro.y (5GY 4/l), i5Z f'ine -- = - 35 '" SAND. 201. Medluii Sa.nd, SX Silt. NR. HD 
::-76 36 Si;i, turo.ted, <SP), <ALLUVIUM) 

@ -•••• L...._ -
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.... -'-

.... -.... 
I- .... -

~ 

V' 

"' '= 
~77 : : : : I- ,__ -:: 
I.... 

17 1,8' .... -25 u .... - .... -34 ('1Gl!) HD -.::._ 78 39 .... -.... 
@) -... .... 

~ .... -'- .... -... ''''L -t:- 79 : : : : L- ,_ -22 1,J' .... -... 28 2:ir . ... -~ 
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t:- BO 31 .... 
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~81 •••• L_ ~ -IS 1.2' .... -L 24 aiF .... -I.... .... -'- 24 c,O'M SP -t:- 82 36 .... -: : : : l- @ -:... .... -... .... -... .... -t:- 83 •• ,,L.... ~ -20 !.5' .... -I.... 48 i!o' .... -L.. -'- 48 7!51:'. ) :: ; : HD -

111! 

"" " iC 
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u.J 
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t:- 84 GO .... 
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'- 34 ""' SP -t:- 86 38 ::::~ 
@ -.... -.... .... - m .... .... -... .... -t:- 87 •••• L_ ~ -18 t.2· .... -I.... 22 270' .... -L.. .... -I.... 32 160)'.} .... SP -:-BB 50+ .... 
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"""""""' LAIDLAW WASTE s\lareus JNC. 
SOIL BOREHOLE 

sm: HI.ME - 1..0CAllOII DRIW«IMEIIIOD: 
0.0-40.0 ft., 4.25 rnch l.D. Hollow SteM Auger 

,' 40.0-108,3 rt.1 3,975 ;nch Mud Rot1;1ry (Tricone> --
LAlDLA\UOV2 R!-FS/MO 

SPLIT SPOONi 2.0 :nch O.D./1,S 1nch I.D. CSP} 

\JEST LAKE; LANDFILL SPLIT SPOIJN1 3.0 <nch 0.D.1.375 tnch I.D. CHD) 
OPERABLE UNIT 2 WAlER L£YEL 

TIIE 

DI.TE 
NORTHING 1069233.33 

CASING DEPIH DA'IUM EASTING, 515759.85 E!JiYAllOII 459,9 

DRILL RIG CME 75 - TRUCK MOUNT SURFACE COtf1llllOIIS Pnved roo.d 

ANGt£ VERTICAL - NA 

SAMPU: !WIMER 140 

!I ~ I I I SolMPI.£--
! 

I 11 I! I llb)IUPIION OF IIAl!RW. 

L- .... (65.0-92.0 FtJ Co!"!Po.Ct to very dense, -.... .... 
dark greenish gro.y C5CiY 4/1), 7SZ f'me -.... .... ->- .... S:AND, 20"/. Med1ur1 So.nd, SY. sat. NR. -.... 

I:;- 91 ... . sn turo.. ted. (SP). <ALLUVIUM) -:: .... 
L- ' .. -... ... -"' - ... (367.9) 92.0 --92 -'' . <92.0-108.3 Ft.) Dense, dark greenish -t:: ~ ... · gray C5GY 4/1), f'ine to c:cnrse svbrcuncfed -L.. :.: :· -L.. to well ro1.mded SAND, NR. so. t1.,.1ra. ted, -::::-- 93 

... 
CSIJ), CALt.UVIUM) -:'\-.\J. -

t -.... .,.. -

//- -
t;:-' 94 - -10 I.II' SP -t:: 15 w -
L.. 20 100%: 

~ ~ :·:.... ® = '::::-- 95 22 - -"t • .... ~:. -- -. -. - -~· .. ,__ •,. ·. -I::- 96 
..... -:.· .... -- :.~ •. -- . " -- :.:;.\: -

::::-- 97 --:: ... -·.: .. ·. -
\ :::·: -

:::-98 - -:... ·:·::.. -:... -:... ~-~~-:·~ -
t;:- 99 

,__ -9 !S .. : -:... 13 a,' ;:"-..\~. -
~ -17 ~~:!:) SP 
C:..100 

. ' -23 ' ' . 
@ -:... ;.:.: I.- -:... 

\~~:;:·~ -:... -:... -
t;:-101 

,__ -... -:... ~);\~ -
l::__102 

-
... 1 •:. -= L.. ·.: ·,.·. -:... -:... -:... .,. ...... -'--103 ' .. -::.~.i.:· --,_ -'. -.... ···"'·'•- -

t;:-104 10 
,__ -US' }.:··~ SP -

~ II 2§ -t:: 14 """ . t·:. ~ @ : 12 *•. -

LOG 
llORINO NO. 

PZ-113-AD 

SIE1' 

6 OF 7 

llRIUJNG 

STNll' FIHISH 
TM£ .Tiii£ 

11103 1s,so 

DI.TE tll,lE 

4/26/95 4/27/95 
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"'""""" SOIL BOREHOLE LAIDLAW WAfJTE SYSTEMS INC. 

sm: NAME ANO LOCATION DRIUJNC IIEIHOO: 
0.0-40.0 Ft~ 4.25 loch l,D, Hollow Sten Avger 

40.0-108.3 Ft.; 3.S75 inch Mud Roto.f"y {Tri<:one} --LAIDLAI./IOU2 Rl-F"S/MO 
SPLIT SPOON, en ;nch O.D.!1.5 inch l.ll. CSP> 

1./~ST LAKE LANDFILL SPLIT SPQQN, 3.0 loch 0.D.1.375 inch [.D. CHD) 
OPERABLE UNIT Z 

WA'lal LMI. 

TIME 

NDRTH[NG, 10692"33.33 
DA'IE 

DATUM EASTING, 515759.85 EUVATION 459.9 CASING ll£FIH 

O!l!L1. RIG CM£ 75 - TRUCK MOUNT SIJftFACE CIINClll10NS Pa. ved roa.d 
ANGLE VERTICAL - NA 

SAMPU:HAMMER 140 

it i! I I I SN,11'\.E- ~ 

ii ~ - I ~IIOkOFlll\lEAW. 

I 

- .... C92.0-I08.3 ft.) Oeinse. dark: greenish SP -- ...... 
gro.y <5GV <1/1), f'lne to coo.rse subrouncled 

€3) : I- ~·:. ;: ) I- to weH rounded SAND. NR. sl.\turo.tecl, -,__106 \\\~ CS\J), <ALLUVIUM) 1-- -.... -,- -- -I- ... -,__107 . '. -..... 
I- ! •• -.... ·. ~~.: -- -
.=..108 

...... -·.':~: (351.6> 108.3 -,... -I- End of Soil Borehole Log at 108.3 Ct. -.... -- --109 See PZ-H3-AD Rec:ord of' DriHhole for -- l"CC:k dese:r1ptions -I-
I- --
:=-110 --- --I- -.... --,__111 -- -- -- -- -=-112 --- -- -
=-113 ---,-
i:: 

----:::-114 -:: ... 
I- --
:=-11s --.... -.... -::: --=-116 -:: -.... --
:=-117 --,... -,... ,... --
: 118 ----I- -
I- --,__119 -I- -I- -I- -I- -

LOG 
llORINGNO, 

PZ-113-AO 

SH£ET 
7 OF 7 

DRIWNG 

START F1HISH 
T1M£ TIME 
11,03 15•50 

Di'.'IE DA'IE 
4/26/95 4/27195 

A£MARKS 
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45 

75 

90 

10.·· -··· 

120 

Survey Coords: 

Drilling Summary: 

Well No. PZ-113-AD 

Boring No. X-Ref: PZ-113-AD 

PIEZOMETER CONSTRUCTION SUMMARY __ _c;;. __ 

Northing: 1069233 ft. Elevation Ground Level 459.9 ft. NGVD 
Easting: 515760 ft. Top of PVC Casing 461.46 tt. NGVD 

Construction Time log: 
Start Finish I 

Task Date Time Date Time I 
Drilling 
CME75 .,,,., 8:00 

Total Depth -----c10c-B .... 7..,,f
7
t. ______ _ 

Borehole Diameter 10 1/4 in. 
Casing Stickup Height 1.60 It. 
Driller Layne-Western 

St. Louis, MO 

Rig CME75 
Bit(s) 61/4 in. ID Hollow Stem Auger Bit 

Drilling Fiuid ____ A...cu~g-'-er_-_N~o_nc..e ______ _ 

Protective casing 8x8 In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing string(s): C = Casing S = Screen 

Depth 
+ 1.60 

98.60 
108.40 

98.60 
108.40 

- 108.73 

String(s) Elevation 
c, 461 .46 - 361.26 

s, 361.26 - 351.46 --- ---
C2 

Casing: c, 2 in. dla. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 In. dla. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: 81 2 in. dla. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Silica Sand, 94.7-108.7 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

89.1-94.7 ft. 

.".: Grout Seal: Wyo-Ben Grout Well Bentonlte Slurry, 

3.0-77.0 ft. 

Bentonlte Seal: Extra high yield Wyo-Ben (100%) 

Slurry. 77.0-89.1 ft. 

Concrete: 0.0-3.0 ft. ~-----~--~~-~~-
Comments: 

Schramm Rotary 

Geophys. Logging: 
Casing: 5131 .. 13::20 

Filter Placement: st.l/95 13:30 

Cementing: 
Development 
Bentonite Grout 513195 t!i:30 
Bentonite Seal 1ii5i9s 15:10 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

I 
I 

Recovery Data: 

,oo 
00 
BO 
70 I •o 

~ :~ 
K 

30 
20 
,o 

0 
0 20 <O 00 

TIME (Minutes) 

513/95 ~"' 

513/95 13:30 

513195 1S:10 

513195 18:30 

~ ,Ea 

Temp (°CJ 

I 
I 
I 

BO ,oo 

Not to Scale Supervised by 0. Alloway 
Job Number ----=9'"'-43-'"'""'2s"4"s ____ _ 

Sile LAIDLAW/OU2 RI-FSIMO 
File Name PZ113AD 





PROJECT: LAIOlAW/Rl·FS 
PFIOJECT NOJ 843-2646 
LOCATION: l;IFHOGETON, MO 

114 

HS 

lf8 

120 

122 

124 

,.. 

128 

01::SCRIPT!ON 

0.0-114.6 fl 
See Soll Borehole Log 
PZ~113-AD 

114.6-120.2~ 
Fresh, thickly tq medium 
bedded, light olive gray 
(5Y 6/1), very fins pfEalned, 
medium stron~ LI ESTONE, 
(ST. LOUIS F RMATION) 
Trace fosslls, trace sllk:Ious 
zones 

117.1~11&,Sft. 
Increase grain size and clay 
fraclion, medium light gray 
(NG) 

118.5-120.0 fL 
Medium Jight gray (NG) to 
light gray (N7) 

1202·14.2..3 ft 
Fresh, medlutn bedded, light 
olive gray (5Y 611), fine 
grained, strong, AAGILLACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Scattered 1 in. thick chert 
nodules 

~ 
Q 

" ~ 
~ 
0 

DEPTH SCAI.E; l :2 
ORILUNGCONTRACTOA: LAVNE·W!:STEAN 
CAii.LEA: C. MAHURIN 

RECORD OF DRILLHOLE PZ-113-SS 
BORING METHOD: NX Core & watM DATUM: MSL 
ORJWNG DATE: 519195 
DRILL RIG: CME 75 

'"""' f'L-P!an:ir 
F·FaJt ="""' ....,,. U4JndulltinQ 
B·B~aing ST-Slepped 
il·Fdallon Mrreg.,IN 

~ 
¢ 8 0 El.EV ~8 • AOO "· • 8:cl ~ffi DEPTH 0 

(FT) ¢ 

" ooco •• 
"'"'"""' <11'1"0,0~ 

.. , ....... ·--SM.stnDclh .. _ 
VR.V:_ RQr.igtl 

01 

i~ia 
~8~: 
~ 0 . 

COOAOINA TES N:. 10692'42,39 
AZIMUTH: O 

F .. FaO!ddo 
CL-QaylnU 
CH·Chlcn!e 
H·H•~ 
ORF.Qf"8f rlfld 

NTINUITY DATA 

TVPEAND 
SUAFACi; 

Dl!SCRlP110N 

J.P~SM 

• J,PL.R 
J.P~R 

J,C,A,CL • J,C,R,CL 

J,P~R 
J.PLR,CL 

J,C,VR (3) 
• J,C,VA (2) 

J,C,VR 
J,ST,R (2) 

Core Loss 

J,PLR (4) 

J,PL.R (4) 

J,PLSM 

J,PL.R (3) 
J,PL.R.CL 

J,PL.SM (5) 

J,PLSM 

J,PL.SM 

J,P~R 

Sheet 1 or J 

COUAR Et.EV: 46ll0 
E: 515776.57 

lNCUNAilON: ·SO 

NOTES 
WATl:R LEVELS 

INSTRUMENTATION 

.., 
0.0-114.5~ 
Borehole advanced using 
9 7/8 in. diameter mud 
rotary bit then 6 ira. 
casfng sealed In borehole 
with neat cement 

5/9/95 @ 9:30 
Began coring 

5/9/95 @ 9:50 
End of Aun 1 

j 

j 

i 

LCOGED: 0. AWJWAV 
CHECKED: 8. TILTON 
DATE.: 6/15195 

Golder Associates 



PROJECT: LAICLAWJAl·FS 
PAOJECf NO: 943-2848 
LOCATION: BRIDGETON, MO 

'-----------lli 

126 

1,0 

132 

,,, 

,,. 

ROCK TYPE 

DESCRIPTION 

120,2-142.3 ~ 
Frosh, medium bedded, light 
olive gray (5Y 6/1), flne ~"1 strong, ARGILLACEOUS 

ES ONE. (ST. LOUIS 
FORMATION) 
Scattered 1 in. thick chert 
noduk=s 

134.2-134.B ~ 
Coarse grained 

134.S,.135.4 It 
Occasional stylolltes present. 
ffne to medium grained 

137.B-139, 1 fl 
136 Silty Claystone lntefbe(fded 

with UmestoJ1e 

1,0 

1'2 

141.4-142.3 fl 
Chert zone 

----------- 3J7.70 
14a3-1s9.4 tt. 142.30 
Fresh, thltklv bedded, light 
olive gray (5Y 5/2) lo pale 
yellowish brown (iOYR 6/2). 
very fine grained, medium 
strong, OOLOMmC LIMESTONE, 
(SALEM FORMATION) 
Scattered 1/2 in. ·1 in. chert 

t44 nodules, vuggy 

DEPTH SCALI:: 1:2 

0 
0 
~ 

g 

" ~ 
~ 
0 

OAIUJNG CONTRACTOR: LAYNE·WESTEF,N 
OAILLEA: O. MAHURIN 

RECORD OF DRILLHOLE PZ-113-SS Sheot i or 3 

CCU.AR El.El/: 460.G BORING METHOD: NX Coto & water 
OFl!LUNG OA TE; 519195 
CRILL RIG: CME 75 

'""" "-"""'"' , . ......., 
F•FilUI c;.~q K·Slktnddod 
...... w U,Unclilatr,g: SM·Smoolh ... ...,, ST·Sleppad ··-F·Foiallon Mri,gu;v \lff.V,~ 

F .. F~ 
CL.QaylnM C_, 
H,H,*lld 
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PROJECT; LNOLAWIAl·FS 
PROJECT NO: 943-2846 
LOCATION: BRIDGETON, MO 

144 

140 

148 

KTY E 

OESCAIPTJON 

142.3-159.4 ft. 
Fresh, thicl<lv bedd~, II ht 
olive gray (5Y 512) to e 
yellowish brown (1 6/2), 
very fine grained, medium 
,tr011g, DOLOMITIC LIMESTONE, 
(SALEM FORMATION) 
Scattered 1/2 in. - 1 in. 
chert nodules, vuggy 

149,7-150,2 ft 
150 Increased percentage of 

Ootom!te 

,,. 

154 

156 

150..2-150.7 ft. 
Chert zone 

152.S.155.5 ft. 
Fresh, thickly bedded. medium 
dark gray (N4). vf.f grained, 
medium strong, LIMESTONE, 
(SALEM FORMATION) 

155,5-155.8 ft. 
Fresh, thinly bedded, 

edium dark gray (N4J, 
e weak. CLAYSTONE. 

OAMATION 
155.8-159.4 ft 

1:55.S 

Fresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
fine grained, strong, DOLOMmc 
LIMESTONE with qbtmdant chert 
nodules 
157.0-159.4 ft. 

156 Scattered chert nodules 

160 

End ot Record of Drlllhaln 
at 159.4ft. 

DEPTH SCAI.e: 1!2 
ORILUNG CONTRACTOR.: LAVNE-WES1'9!1N 
CAJl.l..ER: 0. MAHURIN 
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RECORD OF DRILLHOLE PZ·113·SS Sheot 3 d 3 

COLI..AR El.EV: 460.0 OORING METHOO: NX COM & watv, 
DRILUNG CATE: 5/S/95 
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OA1UM: MSL 
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NOTES 
WATER LEVELS 

INSTRUMOO"ATION 

5/9/95 @ 12:40 
End of Run 4 

5/9/95@ 14:30 
End of Run 5 

5/9/95@ 15:40 
Ended coring 

Golder Associates 
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\JI/ell No. PZ-113-SS 

Boring No X Ref· PZ 113 SS 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 1069242 ft. Elevation Ground Level 460.0 ft. NGVD 

Easting: 515777 fi. Top of PVC Casing 461. n ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 159.0 ft. Task Date Time Date Time -- -- --Borehole Diameter Drilling 9 3/4 !n, {0.0-115.0 ft,) 6 7/8 in. {115.0-159.0 II.) 

Casing Stickup Height 1.81 ft. CME75 -- -- --
"~ I 5'9/95 ~30 S/9/95 -- -- --Driller Layne-Western Schramm Rotary 5(.?0/95 13:30 5/20/95 14:30 

St. Louis, MO -- --
-- -- -- --Geophys.Logging: -- -- -- --Rig CME 75, Schramm Portadrill T660H Casing: -- -- -- --

Bit(s) 6 1/4 in. ID Hollow Stern Auger Bit, NX Core, 2" PVC 5/20/95 14:35 5120/95 14:45 -- -- -- --5 7/8 in. Button Bit and 9 314 in. Trlcone Bit 6 .. Steel 517/95 7:30 "''"" 18::00 -- -- --Drilling Fluid Auger-None, NX Core Waler, -- -- -- --Air and Mud Rotary Filter Placement: 5/20/9$ 14:50 $12!J/9S 15:40 -- --Protective Casing axe in. Square Steel, by 5 ft, long Cementing: -- -- -- --Development -- -- -- --Bentonlle Grout 5/2<J/95 18:05 6/2DJ!:15 Hl!30 
Weil Design & Specifications Bentonlte Seal 5/2<J/95 ~ si2Sl95 ~ -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing strlng(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.81 - 148.57 C1 401.n - 311.39 

148.57 - 158.37 S1 311.39 - 301.59 --- ---158.37 - 158.70 C2 301.59 - 301.26 --- ---
+0.50 - 115.00 C3 460.40 - 344.96 --- --- Stabilization Test Data: - ---- ---- ---- --- nrne pH Spec. Cond. Temp (°C) 

Casing: C1 2 in. dla. Schedule 80 PVC. 
llush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) (C3-see comments) 

Screen: $1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-nngs 

Sand Pack: 16-35 mesh S!llca Sand, 146.0-159.0 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, ,oo 
' 

144.5-146.0 tt. 90 

ao 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, I 
70 
00 

3.0-134.0 tt., Neat cement. 3.0-115.0 ft. 00 
~ 40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) M 
30 

Slurry, 134.0-144.5 ft. 
20 
,o 

Concrete: 0.0-3.0 It. 
0 

20 0 40 00 00 ,oo 

TIME {Minutes) 

Comments: Surface Casing C3: 6 118 in. ID i 6 5/8 in. OD Steel Casing 

Supervised by a. Tiiton Site LAIDLAW/OU2 RI-FS/MO 
Job Number 943 2S4S - Fiie Name PZ113SS 





"''""'" LAIDLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE LOG 

SITE NAME AND UlCAllON ORIUJHGMElllOO; BDRINONO. 

6.25 Inch I,D, Hollow Stel"I Aug'l'r PZ-114-AS --- ' OF 2 

LA!OLAl</OU2 RI-rSIMO 
SPLIT SPOON• 2.0 Inch O.D./1,S inch LO. <SP) OOIWIIG 

WEST LAKE LANDFILL SHELBY TUBt, 3,0 mr:h O.D.12 !3/16 inch l.D. (SH) STN!r flNISH 
OPERABLE UNIT 2 'IIA1!11 UMl. 11.1£ 11IIE 

l1ME H•50 12140 

DA1E am: DA1E 
NORTHING, 1069418,80 

CASING DEPTH 4/20/95 4/20/95 
DATUM EASTING• 516 768.25 ELEYATION 449.8 

DRILL RKl CME 75 SURFACE CONDnlOHS Grassv 

NiGI.E -90" BE<IIINGNA 

SMIPL£ IWIMER 140 lbs, 

b i! I I I SN,Ft£NIJll!ER ~ - I 
RE)IMICS 

I DESCRl'UOH OF IIAlERW. 

'- 3 1.7' : : : : co.a 2.0 Ft.) C0Mpo.c1:, do.rk yellowish : .... 4 a.if •••• brown <tOYR 4/2), f'-M SAND, soMe cto.yey 
~ {Q:si,::: : -c..... a sat, Nit MOiSt, (SM). CF ILL) SP -'-- 1 9 .... 

(i) -- .... -I:: 
... . -.... -.... -'-- .... (447.8) 2.0 -'-- 2 .... -'-- 8 1.3' ... <2.0-4.0 Ft.) Conc,..e-te, CFILL) -'- 14 IT- ., -..... -

I::.. IO ,s:o. SP -3 5 
® -'-- -'- L.. -'- -..... (445.8) 4.0 -,..._ 4 -~ 2 !d::::: C4.0-6.0 Ft.) Loose, MOCiero.te gro.y CNS), -'-- 7 2.ll' , , , , MOISt. F'-c subl"'Ounded SAND, SOMe ctayey -'- 7 65.!}:::; sit t, <SM}, (FILL), tower 0,3 F"t. is -..... SP -'-- 5 5 .... concrete 
0 -..... .... -~ 

.... '- -.... 
~ .... -I.... .. (443.8) 6.0 -'-- 6 .... -'- I 0.1' ~ 

(6,0-8.0 f'"t.) Sof't to f'll"'M. ME'diUM dark -,_ 
2 air gra.y (N4) to olive gra.y (SY 4/1), clayey -.... 
1 l!IZl '-- SILT, SOME!' f'ine o.nd ME'diUM Sa.nd, trace : E- SP 

7 3 subl"'ounded c:oo.rse So.nd. Oil), <FILL) 

0 --'-- -'-- -'-- (441.$) 8.0 -'-- 8 <8.0-12.0 f't,) SoFt, greenish btack -..... 2 0,7' ~ ~ -..... 2 ~'~ 
(SGY 2/D to MedlvM gro.y CNS), Sili.y -..... -~ 3 L CLAY, \it:tlE' fine Sond, NR, Moist, (CL), SP -L- 9 3 (F'lll) 

® -'-- -,_ -l.... -'- -
:::- 10 

,_ 
1-- -

I ~~ -
~ -.... l 2-o· -.... 2 !OOZ SP -c-11 2 

® --I... -L... -'- -
c-12 I- -

I l.S' Cl2.0-I5.S F't.) F'irM, l'lE>d>Uf'I dar"k gro.y -:... 3 ff (N4), SIL TY CLAY, tittle Fine Sa.nd, NR. -,_ -..... 4 

~-
MOtst, (Cl), (ALLUVIUM) SP -

:::- 13 6 0 -
below 14,0 ft, gra.des sa.ndler with depth -- -

~ -L... ~ -:::- 14 - I- -I 
SP -L... 3 ff -I... 4 9l5ZI ® -L... 2 -
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111111111 
LAIDLAW WAG- 8Y8TEll8 INC. 

SOIL BOREHOLE LOG 
SITE NAME ANO I.DCl,TIOII DRIWNGIIE:lliOO: eo!IINGNO, 

6,25 Inch I.D. Hollow Stel'I Auger PZ-114-AS 

. SHE'.£!' -- 2 Of 2 

LAfPLAV/OU2 RI-rSIMO 
SPL[T SPOON, 2.0 rnch D.D./1.5 inch I.D. <SP) lllllLUIIC 

~EST LAKt LANDPJLL SHELBY TUBE, 3.0 inch 0.0.12 13/16 itiC:h I.D. (SH) Sl'ARf F1N!SH 
OPERABLE UNIT 2 WA'IEII LEVEi. Tlj£ TIME 

11iiE 11,so 12=40 

OAn: DA1£ DA1£ 
NORTHlNG, 1069418.88 

CASING DEPTH 4/20195 4/20/95 
DI\TUM EASTING• 516768.25 ELE.\IATIOII 449.8 

DRIU. RIG CME 75 SURFACE COIIIJlllOHS Cjr"'QSSy 

-.£ -90• BENIINGNA 

SNolPU: HAMMER 140 lbs. 

k i! I I I i 
31 ~- i REIIAAICS 

I llESCAIPllON CF WJEIIW. 

I-
..... 

r 
(12.0-15,5 Ft.> FlrM, Medlun elo.rk gr-o.y SP -,_ 
(N4), SIL TY CLAY, tittle F'me Sand, NR, ® -,_ 
Moist, CCL), CALLWIUM) :: .... 

i::-1 s <15,5-17.4 f'tJ F";rri, Mecf.uM gro.y (NS>, - -a 2.0' -- l IT- SIL TY CLAY, SOMI!' t-n So.nd, NR, nols t to -..... 3 100:: wet, <CL), (ALLUVIUM>, gro.ele,s so.ndier SP -.... -~17 4 ® : ~ (432,4) 17.4 
'-- (17.4-18,5 f't.) Loose. nl?dluM gro.y (NS}, '-- .... -.... F-M SAND, saMe s!l ty Cta.y, NR, wet, <SP), -;:-18 : : : I- <ALLUVIUM), gro.des Sandler a.nd coarser I-- -: 3 ta· .... 
~ 3 2.0' .... -
~ 

.... (18.5-30.0 F't.) Loose to COMpuc:t, ME'tt.UM SP -5 '""' .... -... .... gray CNS), F'-ri SAND. tro.c:e f;nes, thin 
:::-19 2 .... @ -: : : :1- to.yers of' riic:u C<I/4" thick). NR, Moist, -.... ... CS?J, CALLUV{UM) -

~' 
V, 

"' ~ 
~ 

~' 
,. ~ 
" :, 0 
CJ 

~ .., 
;;' c.., 

" ... . ... : 
I::.. 20 : : : :1- j. ,__ -... 2 t~- -.... .... 3 .... -,_ 

3 ('JD<D ... SP : .... ... 
'::"" 21 3 .... 

@ -.... -.... - .... -- .... -- ... - -::-22 -- - -3 1.3' .... -- 2 e.W .... -.... 
SP -- s 65)';) .... -- 3 

. ' .. 
@ -::-23 .... 

: : : ;:.._ -... -

If:') 

"'' ,, ~, 
n. 

Ee 
,,: .,., 
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0 
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"' I= "' g ;:§ 

. ... - .... -... . ... @ 2:).7 Ft~ color c:l"innge,s to Modero.'te -
:::- 24 : : : :1-- brown (SYR 4/4) a.ncl Medero. te yellow;sh 

,__ -4 .!:L -.... brown ClOYR 512) -- 7 ... . . .. 
~ 

8 7y,:) .... SP -
'- .... -:::::- 25 13 .... 

@ -.... -... ... 
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~~ 
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Well No. Pz-114-AS 

Boring No X-Ref· PZ 114 AS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1069419 ft. Elevation Ground Level 449.8 ft. NGVD 
Easting: 516768 It. Top of PVC Casing 451.31 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 30.5 ft. Task Date Time Dale Time -- -- -- --Borehole Diameter 10 1/4 in. Drilling -- -- -- --
Casing Stickup Height 1.53 ft. CME75 4/"20/9$ 11;50 4/2019S 12:44 -- -- -- --
Driller Layne-Western Schramm Rotary -- -- -- --

St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- --Rig CME75 Casing: .. ,,,,, .. 13:00 4f201'i15 13:30 -- -- -- --
Bit(s) 6 1 /4 in. JD Hollow Siem Auger Bit -- -- -- --

-- -- -- --
Drilling Fluid Auger-None -- -- -- --Filter Placement: .. ,,.,.. 13:15 ..,,.,.. 14:00 -- -- --Protective Casing 8x8 in. Square Steel, by s ft. Jong Cementing: -- -- -- --Development -- -- -- --

Bentonite Grout .,,.,.. 13:45 <120/06 14:45 
Well Design & Specifications Bentonite Seal ~ 13:30 ~ "'iii5' -- -- -- -
Basis: Geologic Log L Geophysical Log ---
Casing string(s): C • Casing S • Screen Well Development 

Depth String(s) Elevation 
+ 1.53 - 19.90 C1 451.31 - 429.83 ---
19.90 - 29.70 S1 429.88 - 420.08 

29.70 - 30.03 C2 420.08 - 419.75 

- -
- - Stabilization Test Data: 
- ----

Time pH Spec. Cond. Temp(°C) 
Casing: Cl 2 in. dia. Schedule 80 PVC, 

riush threaded with 0-rlngs 
C2 2 in. dia. threaded PVC end cap 

(4 Jn. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-nngs 

Sand Pack: 16-35 mesh Silica Sand, 18.0-30.5 tt. Recovery Data: 

Filter Pack: Less than so mesh Silica Sand. 100 

16.8-18.0 ft. •o 
eo 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, lo 70 

~ 
00 

3.0-13.0 ft. 00 
~ •O 

Bentonite Seal: Extra high yield Wyo-Ben (100%) .. 
30 

Slurry, 13.0-16.8 tt. 
20 
,o 

Concrete: 0.0-3.0 ft. 0 
0 20 •O 00 eo ,oo 

TIME (Minutes) 

Comments: 

Supervised by O. Alloway Site LAIOLAW/OU2 AI-FSIMO 

Job Number 943-284 s ' Na File me PZ114AS 





IIIIIIIIIJlf 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE LOG 
SllE IWIE Nil LOCATION OOlWl(Q t.lEIIIQO: !!ORtNGNO. 

4,25 inch l,.0, Holtow SteM: Auger PZ-115-SS 

4,0 inch Tr;cone Bit wf'th Bentonite SIIEEI' -- I OF I 

LA!DLA\J/OU2 R!-fS/MO 
SPLIT SPOON, 2.0 inch Q,D./1.5 inch I.D. (SP> -~Esr LAKE LANDflLL SHELBY TUBE• 3.0 inch O.D,/2 13/16 inch r.n. <SH> START 1'lNISH 

OPERABLE UNIT 2 WAWI l.fMI. TIME TIIIE 

11ME 8•30 9,55 

U,,.'IE M'IE M'IE 
NORTHING, 1069408.54 

- DEJ'1ll 
5/5/95 5/5/95 U,,.TUII EASTING• 516 755.35 EI.EYATIOII 4 50.6 

OOl.l. RIG CME 75 - iRUCK MOUNT SURFACE COIIDl1IONS 
l,H(lU'. -90* - l'-'A 

SI.MPL£ HAMMER 

~ {! I j i SMIPt.EMUl,IIIER ~ - I -I DEStfilPllOH OF IIA'l!iRW. 

'-- 6 !.Q:.:;:: <0.0-J0,0 ft.) No so.Mples collected, see -'-- 7 2,lJ' : ; : : ~ Soi! Borehole Log PZ-It4-AS f'ar - 0.0-30.0 f't. 
'-- - Dr ti.ling ..... 7 c501'l • , • , cleSC::ription s SP -:: 1::- 31 6 ... 

~ 

(i) 
conducted With .... 
4.25-im:h .... (30.0-33.5 f't,) CoMpac:t, ol;ve gro.y '-- .... - o.uger"S .... . ... C5Y 4/D, SIL TY f-n SANO, wet. NR, <SM), -..... .. .. 

<ALLUVIUM) -. ... 
Below 30.0 ':::-32 .... ,_ ,____ - rt. 

8 .!!: .... : Oritnng '- e !,5' : : : : ~ SP conch . .icted w;th '-- -
:-33 

'5013 672); : : : 

® - nud roto.ry .... '- - teoc:hniqves to .... : - .... (417.t) 33.5 control henving 
~ 

.... 
s11nds. 

'-- End of' Soil Bor"ehote Log o. t 33,5 f't. -c::-34 -See PZ-tej~SS ReCOl'"d of Drillhole for -i... rock descr•ptions : -
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PROJECT: LA!OLAW/Rl·FS 
PROJECT NO: 943-2846 
LOCATION: BAIOOETON, MO 

TYPE 

DESCRIFTION 

32 o.o-33.5 a 

34 

•• 

See Soll Borehole Log 
PZ-115-SS 
33.S-38.0 ft 
No samples collected 

,. 41:.!..60 
38.0-47.3 ft 38,00 

Fresh, 1hic~ bedded, lliht 
olrve gray ( 6/1), very me 
rrained. medium stro~, 

IMESTONE, (ST. LO S 
FORMATION) 

40 40.0-41.6 ft 
Scattered silica zones and 
veins 

41.2·47.7ft 
Mlcrocrystalllne, bale 
yellowish brown 10YR 6/2), 
slightly weathered .. 41.8-42,8 and 43.6-47.3 ft. 
Layer.; of green cfay and clay 
ftlfing around inplace pieces 
of rock 

.. 
47.7-49.0 ft 
S~ghlfy weathered. thickly 
bedded, pale yellowish brown 
{10YA B12J; mtcrocrystalline. 
strong, D LOMmc LIMESTONE. 
(ST. LOUIS FOAMATJON) 
Vuggy (1 mm. to 5 mm. In 

• 48 dlatnele~, some vugs filled 
with ~al le or qual'tl 

DEPTH SCALE: 1 :2 
OA!U,ING CONTRACTOR: LA'l'NE'-WESTERN 
CRIUEA: O. MAHURIN 

RECORD OF DRILLHOLE PZ·115-SS Sheet 1 or 4 

CCU.AA ELEV: 450,e BORING METHOD'. NX Cct0 & wa1et 
OA1LUNG DATE: 5/10195 
OAIU. RIG CME 75 

·a, 

' 

11 

l 
I 
i I i . 

I I 
I' ii 

t.CGGEi}: O.Au.oWAV 
CHECKED: B. TILTON 
OAT!:. 6/15'95 

J,Pl.VR (2) 

J,PL.VR (3) 

J,IR.VR (4) 

J,PL.VR (2) 

J,IR,VR (3) 

• J,IR,VA (7) 

• J,IR, VA (6) 

J,IR.VR (7) 

J,l,VR (7) 

OA1UM: MSL 
COORDINATES N: 1069408.54 
AZIMUTH: o 

E: ?1161$5~ 
INCLINATION: .ec, 

NOTES 
WATER LeVELS 

INST'AUMENTAnoN 

3/1)/95 
9 7/8 In, mud rotary 
bit used to drill 
Into bedrock then 6 in, 
steel easing grouted into 
borehole with neat cement 

5/10/95 @ 8:30 
BegandrilUng 

5/10/95 @ 8:50 
End of Run 1 
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PROJECT: LAIOLAWIRJ,f'S 
PFIOJECT NO: 1J43,2S48 
t.OCATJON: BRIOOEToN, MO 

AOCKTYP£ 

"' ~ 0 ~ 9 "' ~ "' ~ DeSCRIPTION ~"' .. 
~ ~ 

.. 

50 

52 

54 

,. 

58 

50 

62 

•• 

48.&,48.9fl 
Claystone layern 
49.0-50,2 ft 
S~tly weathered, thickly 
b ed~e yellowish brown 
(10YR 6 }, mrcroc,7ista1lioe, 
medium strong, LI ESTONE, 
(ST. LOUIS FORMATION) 
Dolomite and clay lanes, 
vuggy 
50.2...s8.5ft. 
Fnmh, thi(?kly beddeQ, pare 
yellowish brown (10YR 6/2), 
microcistailine, medium 
strane, MESTONE, 
(ST. OUIS FORMATION) 
50.2-51.4 ft. 
Thin cfs.y laminations within 
rock visible but no pre--
ferential breaks or weak zones 
are associated 
53.0..SS.1 ft 
Thin elay faminatftJns, heeJed 
and unhealed bedding partings 

55. 1~55.4 ft 
Highly weathered, extremely 
weak Claystone zone 
55.4-58.5 ft 
Thin clay laminations and 
heated bedding partings, trace-
stylolites 

58.5-64.6 ft 
Fresh, 1hicidy bedded, pale 
yellowish brown (10YR 612}, 
very fine. medium strong, 
AAGlLLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Vuggy 

OEPTH SCALI;; J:2 
OFvWNG CONTPACrOR: LAYNE-Wes'l'E.AN 
CRILI..ER: 0. MAHllFUN 

0 

RECORD OF DRILLHOLE PZ·115°SS Sheet 2 " • 
BORING .M!!THOO: NX Core & we.tilt OAtuM; MSL COLLAR SI.EV: 450.B 
C!AllUNG OAT5: S,10/95 COORDINATES N: 106:9408.54 e·. s1S1ss.as 
CAlLLAJG: CME75 

"'"' F·FIIUI .. ..,,. ··-F,FCHlltiort 

0 EL"V % 
% DEPTH " {1'1) " 

3 

55.70 

""""""' .......... 
c.c,,,,.<1 ·-U·- ··-ST~SI~ A·-1-llraQUl!t VR.Y. Jbii,tl 

> 
wffi ·~ 1'00 iwin 8g e;B~ :· 
" O O " . 

• 

"" ' 

LOOGEO: 0. AU.OWAY 
CHECKED: B. TII.TON 
CA TE; an 5195 

AZIMUTH: 

,.-. 
CL.Qaylnll 

""""""" H·H•.i.ct 
GRF•OnWDI filfd 

NTINUIT"f ATA 

lYP!l AND 
SURFACE 

DESCRIPTION 

J.PLVR 

8,PLSM 

B.P~$M (3) 

J,PLR.CL 

J,PL$M 

J,PLSM 

J,Pl.,SM 

J,PLSM 

0 

"' ;;; " 
~~ 

t; 
iii li1 

Cl Es a: ;;; 
iii ~ 

~ 

INCUNAllON: ·00 

" g ~ ! ... 
~ 

1,l 
Cl 
;;; 

o~ ·-gg! o•-
~2if~ :!! 

" 0 

" ~ 
if 
0 ... 
fil ... 

NOTES 
WATEA LEVELS 

INSTRUMENTATION 

5/10/!l5@ 10:10 
End of Run 2 

5/10/95@11:45 
End of Run 3 

Golder Associates 



PROJECT: LAIOLAWIR!·FS 
PROJECT NOo S43·2648 
LOCATION: BRIDGETON, MO 

84 

ROCKTYP 

OESCA!PTION 

64.6..£5.B~ 
Fresh, medium bedded, pale 
yellowtsh brown (10VR 6/2), 
fine grained, stro11g. 
LIMESTONE, (ST, LOUIS 
PORMA110N) 
Scattered stylc!ites and 

ss sifiea replacement of 
stylolltes 
65.8-86.7 fL 
fresh, medium bedd~, pale 
yellowish brown (10YR 6/2}, 
fine grained, medium .strOng, 
ARGILlACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Vuggy 
66.7·69.7ft 

es Slightly weathered, medtum 
bedded, pale yellowish brown 
(10YR 8/2), ~vf gralnsd, 
medium strong, LIMESTONE, 
(ST, LOUIS FORMATION) 
Zones of C!a.ystone interbedded 
(1/2 in. • 1 1/2 in.} 

69...7..£14.7 ft 
Fresh, medium bedded, pale 70 yellowiah brown (10YR 6/2), 
mlcrocrystalline to fine 
grained. strong, l.lMESTONE. 
(ST. LOUIS FORMATION} 
69.7-75.7 ft. 
Fine to medium grained, trace 
fol15i!S 

72 720·72,i? ft 

74 

76 

78 

BO 

Highly wea1hered, weak, 
Claystone seam 
72.2·73,3 ft 
Scattered chert 

76,2 It. 
Vaid tiffed with calcite 
crystals 

n.2-1a.o fL 
Abundant stylolltes 

79.1-84.7~ 
Dolomite content Increases. 
sl!ghtly weathered 
79.4-61.0 ~ 
Abundant styloliles 

DEPTH SCALE: 1 ;2 
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DRILLING. CONTRACTOR: LAYNE-WESTERN 
CRILi.EA: 0. MAHURIN 

RECORD OF DR!LLHOLE PZ·115·SS Shut 3 of 4 

CC\l..AFI ELEV: 41SO.a SORING METI-iOD: NX Core & water 
OAIWNG DATE.: 5110/85 
OAR.I.. RIG; CME: 75 

,..,,,. Fl·PIW!at ""'"""" F·F&lt C-Cuvod ............. ..,.,.N u.u~ ......... 
S.S11Ctw'lg ST.st.,... ... .,,., 

,...,,'°"" 
cu,., ... 
CH~ 
H·HaalDd 

OAtuM·. MSL 
COORDINATES N: 1Q6940!!.54 
AZJMUTHI O 

~ z 
~ 

0 

ffii'.j < 
0 
~ I 

E: 51fl755..31S 
INCLINATION: ·'90 

z 
0 

" ~ , ........ Mrregtbr VR,V,Ro.¢ GRF~F!llod ~ "" "' ~ ~ """"' -cZ "' ii 
> ::!" 

0 
z §8 ~ , ~~ ROO z BM iffi OEPTI-1 " iFTl = = w a. Q OCIOQ 

"'"'""'"' N .. ICID.,,. 

5 "'' ~ 

370,SO 
79.70 • ""' ~ 

LOGGl;O; O. AUJ:)WAY 
CHECXED: B. TILTON 
DATE; 6/15/G5 

DISCO NUITYOATA 

Ow •z• TYPE ANO 
58~ g SURFACE 

DESCRIPTION g :g 

J,IR,VR 
J,C,SM 

• J,Pl,VR 

• J,PL.VR 

J,PL,SM 

B,Pl.R 

B,PL,R,CL 

J,PL,VR 

J,IR,A 

B,Pl,SM (2) 

B,PL,SM 

J,C,SM (2) 

J,Pl.SM 

J,Pl.R 

J,Pl.R 
J,l,A 
J,l,R 

J,Pl.SM 

J,l,R (2) 

J,l,R 

\t- ,_ 
m .: 

.: ·-•• g ··~ ··-&'!2~! !! 

0 

w 

WATER L.811::LS 
INSTRUMENTATION 

5/10/95@ 12:30 
End of Run 4 

5/10!95@ 13:50 
End of Run 5 

Golder Associates 
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RECORD OF DRILLHOLE PZ·115-SS Shoe! . ., • 
PROJECT: LA!DLAWJRl·FS BORING METHOD: NX Coro & water DATUM; MSL COUARELEV: ...... 
PROJECT NO: 943-284EI ORJLUNG OATE: ""',.. COORDINATES N: 1069408,54 E; 516755.35 
LOCATION; BAIOGltrON, MO OAIU. RIG: CME15 AZIMUTH: 0 INCLINATION: ... 

Nolnl PL·- P,l'Qkhed i:.-r~ 
!! z 

"' 
F:•Faut C·""""' ........... CL.Qayrnfil :c c 0 ,.,,_ 

""""""""' SM~ CH-~ ~ l; < ~ ~ " "' Iii 9 ! 
51;1 9 S·B1dcxig 

.,_ ··- M·H•.iltd z ... 
f'.Fub1icr, I-In-~ VR,V. RelJ!TI GAF-Gr.wt! Fled ,_c ll! c ... 

~ 
z N01ES 

~ j;, ... ;, ~ il! WATER Ll:VELS I:"' DESCRIPTION > m ... O!SCOMT!NU DATA " ' ~ ... ~ g " ~o 
~ .. 0 INSTRUMENTATION ' ~ < ELEV wW 

Jww " ffl i "' ~8 Rao u~ lYPeANO ~~ 1l: ~r "' DEPT>< z .. a8: g « ~=~izl~ " "w ~ffi SURFi'CE 
(Fl) " " DESCRIPTION ~ in ~~ f:1<1-01':> ~~. •• 2: ~212112: : RIGVN N'l'IDoll::I ... . . 

- Bil -- -69.7-84.7 It "cc· 
1 Fresh, medium bedded, pale =I': J,l,R 

yellowish brown {10YR 6/2), 
microcrystalllne lo ffna i l grained, strongR LIMESTONE. 

II (ST. LOUIS FO MAT!ON) 

~ 
i J,J,R (2) . 

J 

= l 

'" " J j: 

l '!:: • '" J,l,R 
% 

~~ 
J 

~ 
t:: • J,l,R (2) 

i '" .. t -
84.2-84.7 It • B.P~R 5/10/95@ 1s,oo 
Abundant sty!oiites End of coring 

365.90 ';- 365.SO 
End of Record of Orillhole 6470 64.70 
at84.7ft. 

'" .. . 

'" .. . 

L. 90 . 

... "' . 

.. .. . 

-.. . 

DEPTH SCALE: 1:2 LOGGED: 0.AUOWAY 
Golder Associates OAILLING CONmActoR: LAYNE-WESTERN CHECKED: a. 11LTON 

Cf1ll.LEA: 0. MAHURIN DATE: 6/15/95 
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- - -
Well No. PZ-115-SS 

Boring No X Ref· PZ 115 ss 
PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1069409 ft. Elevation Ground Level 450.6 ft. NGVD 
East',ng: 516755 ft. Top of PVC Casing 452.30 It. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 85.0 ft. Task Date Time Date Time -- -- --
Borehole Diameter 9 7/e in. (0.0-39.0 11.) s 7/e in. ps.o-as.o ft.) Drilling -- -- -- --
Casing Stickup Height 1.69 It. CME75 5/5195 8:30 515195 10:00 -- -- -- --Driller Layne-Western Schramm Rotary 5121/95 8:30 5121/95 10:00 -- -- -- --St. Louis. MO -- -- -- --Geophys.Logging: -- -- -- --Rig CME 75, Schramm Pcrtadrill T660H Casing: -- -- -- --
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bil. NX Core, 2· PVC 5/21/95 10:15 5/21/95 10:20 -- -- -- --5 7/8 in. Button Bil and 9 7/8 in. Tricone Bit e· S'teel 519/95 9':15 519/95 1200 -- -- -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --Air and Mud Rotary Filter Placement: 5/21"5 10:.te 5/21195 1t:OO -- -- -- --
Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: -- -- -- --

Development -- -- -- --
Bentonite Grout 5121/95 11:tO 5/21/95 11:30 

Well Design & Specifications Bentonite Seal ~ 11:00 ~ 11;10 -- -- -- --
Basis: Geologic Log x Geophysical Log -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.69 - 74.68 C1 452.30 - 375.93 

74.68 - 84.48 81 375.93 - 366.13 

84.48 - 84.81 C2 366.13 - 365.80 

+ 1.00 - 39.00 C3 451.60 - 411.61 

- - Stabilization Test Data: 
- -

Time pH Spec. Cond. Temp(°C) 
Casing: C1 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 II.) (C3-see comments) 

Screen: 81 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-nngs 

Sand Pack: 16-35 mesh Silica Sand, 72.5-85.0 It. Recovery Data: 
. 

Filter Pack: Less than 50 mesh Silica Sand, 100 
I 

71.0-72.5 It. 
00 

I eo 
I 

Grout Seal: Wyo-Ben Grout Well Bentonile Slurry, la 
70 

I 

~ 
eo 

I 
3.0-60.0 It., Neat cement. 3.0-39.0 It. 00 

I 
~ •o 

Bentonite Seal: Extra high yield Wyo-Ben (100%) ~ >o I 
I 

20 
Slurry, 60.0-71.0 It. I 

10 
0 

I 

Concrete: 0.0-3.0 II. 0 20 •o 60 eo 100 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD St~el Casing 

Supervised by 8. Tilton Site LAIDLAW/OU2 AI-FSIMO 
Job Number 943-2848 Fife Name PZ115SS 





llfll!lllflf SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE NAME NIO LOCATION 
DRII.LlNC -

6.25 inc:h l,D, Hollow Sten Auger 

--LAIDLA\JIOU2 RJ-F"S/MO 
SPLIT SPOON, 2.0 inch Q.0./1.5 inch J.D. <SP) 

\./EST LAKE LANDFILL SHELBY TUBE, 3.0 inch O.D./2 iJ/16 inch I.D. (SH) 
OPERABLE UNIT 2 'AA'lal L£Va. 

l1M£ 

D.t.TE 
NORTH[NG, 1066410.28 --~WM EASTING: 515043.08 W.VATION 4 83.l 

DRIU. RIG CME 75 - TRUCK MOUNT SURF,cE COHDmO!lS Edge, of' ho.u! roa.d o.nd Flo. t F'lll 

NlGt.£ BEARING 

&OMPl£ fW<M£R 

!t i! I i I SMIPLE HUMBER r 
i - i ;: llESCRIPllOH OF 111\lliRW. 

- <0.0-LO ft.) No Sttl"lples collected, -- gro.v~ road ba.se encountered -- -- (482.D 1.0 -- 1 (1.0 .. S.O f"tJ Stlf"f. do.rk yellowish brown -- s ,.~ -- 6 rr, H <10YR 4/2), CLAYEY SILT, trac:e Gra.vt!'l, -- 4 4!.:.:J \./R, do.Mp, (ML), <FILL) SP -
=- 2 s - -

G) -- -- -- -- -- 3 -- - -- 2 O.i'' 
~ = - 2 ff - 4 :isii - SP -- -

- ,4 
5 

® -- -= --- -
-5 I- - -- 3 1.5· ('3.0-15.0 f't) Loos~, MOdero.t~ yellowish -- 3 IT- brown <lOYR 5/4). thmiy !o.rtino. ted, SIL r. -- 5 75:e, SR, CML). <LDE:SS> SP -- -= - 6 5 

0 - -- -- I- -- --7 3 
t-. e 7,0 ft., color changll"S to Mottled po.le - -- J.7 -:: s atf yi.'llowi.Sh brown ClOYR 6/2) to Moderote -

8 kus:n yE"llowish brown ClOYR 5/4}. o.nd silt SP -- -I-- 8 9 beCOl'\eS COMpo.ct 

© -- -- -,.. - -- -- 9 7 
t-. ~ -- ;.t;,· -- 8 a?r = - a (SQ)!} SP - -

::-10 9 
® --- -- I- -

=-11 -
s -· @ ll.O ft., color i$ predcMlno.ntly po.le - -- l-2' -- 8 air yellow1sh brown ClOYR 6/2) -- 9 t&Ot.> SP -- -

::-12 10 
® -- -- -- -- -":"" 13 -· I-- -6 I.J' -7 z1f -- 7 65Y,) SP -- --1-4 6 
0 -- - -- -- -- -

LOG 
BOIIIIIGNO, 

PZ-116-SS 

SHEET 

1 OF 3 

llRIUlNCl 

START FINISH 
llt.lE TIME 

12:45 15,00 

D.t.TE DIITE 
6/5/95 6/5/95 

oren, 

REMARKS 

~ 
0 
() 

(!) 
z 
3 er 
Cl 

z 
0 
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= ~ 

.,; 

~ 
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d z 
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""""'"' LAIDLAW WASTE BYSTI:MS INC. 
SOIL BOREHOLE LOG 

$ITE NolME ANO LOCATION DRIUINO ME1HOO: BORIHO NO. 

6.25 Inch I.n. Hollow SteM Auger PZ-116-SS 
•. 

5IIEEI" 

SN.IPUNC IIEllfOO: 2 Of' 3 

LA!DLA\J/OU2 Rt~FS/MO 
SPLIT SPOON< 2.0 inch 0.0./l.S inch I.D, (SP> DRli.lJHG 

VEST LAKE LANDflLL SHELBY TUBE• 3.0 inch 0.0./2 13116 inC::h I.D. (SH) STARI" FINISH 
OPERABLE UNIT 2 WATER LEVEL 'IIIIE TIME 

TIME l2:45 1s,oo 

04lE 04lE DATE 
NORTH!NG, 1066410.28 

CASlllG DliPlH 6/5/95 6/5195 OAl\JM EASTING, :'.H5843.B8 EL!\IATION 483.1 

llRIU. RIQ CME 75 - T~UCK MOUNT QffACE COll!ll1'IOHS Cdge of ho.ut roud o.nd Flat f;U o.r-eo.. 

ANGt£ -SN.11'1.E H.IMIIER 

~ i! I i i ~ 

il 
SAMPl£NUIIBER 

NltJ I Rl!llllR1<S 

' QISIIQPIIOHOf'-

I 
~ s 1,4' 

IM 
ClS.0-22.9 f't.) Conpact, pole yeltowish : '-- 6 ff brown (!OYR &/2), SILT, SR-NR, do.rip, '-- -.... 6 <70:0 (MU, CLOESSl SP -,__ 16 ,o -

t: ® -._ -- ,· 
~ 
'e, - -

C:::- 17 -· '-- -9 1.3' - ~ - s 2]1 -t:: 4 k.,Sl\l -
SP -= :::- 18 6 

® -.... c... -t:: -
:::-19 - ~ -= 4 l.7" -'- 6 air -.... -i- s ij1:(l 

SP -I::"" 20 4 -
'- @) : 
'- ""' -.... -

>-c:: 

" p Cl 
~ 
~ "' ;:: i5 
"' 

r 

"' ' :::- 21 '--• '- -I L6' -.... 4 rr, -
I:: -6 UltttJ 

SP -
t;:-22 9 

@ -:: - -- ""' (460.3) 22.8 -.... ". -=-23 ;._ <22.8-24.2 F't) Cor,po.ct, MOdero.te - -
6 2.11' .... ye,Uow1sh brown (lOYR 5/4), SILTY Fme -

I:: 7 2.0· .... 
SANO, ~. daMp, (SM>, (ALLUVIUM) -.... -5 :Cfl;f .... 

SP -
t;:-24 6 

.... 
(458.9) 24.2 -.... 

@ -.... C24.2-25.6 ft.) CcMpcct, MedluM gray -.... (NS). SILT, tra.ce iron oxide sto.1n1ng. -.... NR, Moist, (ML), (lOESS) -:::-2s I- 1-- -8 2.0· -

e ,. 
i'i:i ' -.c;; 

t3 
(!) 

~ (!) 

g c: 

- 14 2.:1· (457.5) 25,6 -'- -
I- 22 "'' .... (25,6-27.0 Ft.) De,nse,. po.te yellowish SP -c::- 26 14 .... 

brown ClOYR 6/2), fit1e SAND, tl"'OC::e Silt, -.... 
@) -.... NR, do.np (SP), (ALLUVIUM) .... .... -'- .... -'-

.... 
(456.I) 27.0 -' ... 

:::- 27 -4 2-!J' (27.0-28.0 Pt:.J CoMpo.c:;t, t'ledit.1M gro.y -.. II air CNS), SIL 1, NR, na;st, (ML), (ALLUVIUM) -
J- 17 '"'' -.... •• (455.1} 2a.o SP -
';:- 28 18 

<28.0-32.0 f't,) CoMpa.ct. Me,diuM light -.... @ -.... 
grn.y CN6), fine SAND, tro.ce S;tt, NR, -..: ' ... -.... Moist. CSP) .... . ... -t:- 29 " : :- '--- -a 2.0' -.... 9 •:, .... SP -" : :1 .... I;) '" @ -.... -. ... 

"' v 

"' ru 
"' ' "' M ~ v 

"' ;; 
""I 

d i.jj 

z i 
85 "" -' ... c;: 



11/Tlifllll 
LAIDLAW WASTE 8'__.;'"~S IHC. 

SOIL BOREHOLE 
sm;; ™ME NIO LOCAl1ClN DlfflJJNG MEl!fOll: 

6.25 inch I.D, Hollow SteM AuQl:!r 

--. 
LAIDLAV'/OU2 RI-FS/HO 

SPLIT SPOON• 2.0 Inch O.D.ll.5 1nch t.IJ, CSP) 

\/EST LAKE LANDFILL SHELBY TUBE, 3.0 inch C.0./2 13/16 Inch r,D, (SH) 

OPERABLE UNIT 2 WATER LE\/£1. 

TIIIE 

DATE 
NIJRTHING1 1066410.28 

CASING O£Pllt DATUM EASTING, 015843.88 EUVAllON 483.l 

llR!U. RIG CME 75 - TRUCK MOUNT SURFM:!tCQffOITIONS Edge oF haut roo.ci encl f'lat f'1Ll 

NffltE -SI.Ml'lE H.IIIMER 

™i ~ I I ! s.\MPI.E HUl&II i 
a:., 

I - I ,: I! !JE.SllldP1IOII OF 111.TIIIW.. 

•- .... (28.0-32.0 ft,) CoMpo.ct, MediUM light SP -L .... 
gro.y (N6), Fine SAND, tr"a.C:e Sitt, NR, -L .... 

@) -L .... nOiSt, CSP) -
i::- 31 

.... 
~ - @ 30.8 F't., sorte block orgo.nlc r,o. ter;o.l -= -15 O.S' .... SP -I:: w ln sand -50/5 . . . . ~·-··· 

@ -'- ""' 
.... @ 31.5 ft., gro.vet size pieces of' -

i::-32 Lll'lestone tn So.nd, wa.ter encountered at 
32.0/ 

'---'-- -\ 31.0 Ft~ on top ot bedrock (4~1.1) -'- -'- End af' Solt Borehole Log at :32.0 ft. 

= : 33 SeE;> PZ-116-SS R&cord of Drlllhole F'or --- roc:k desc:rlptoons -I... -i--

~ ~34 
!.... -- -'- -~35 -
- : 
'- -
~ -i::-36 --- -'- -'- -t:- 37 -= l.... -l.... -I... -[::- 38 --.... -I:: --
[::- 39 --'-- -'-- -'- -
[::- 40 --.... -~ -~ -1::- 41 --L -'- -L -t:- 42 --'- -'- -'- -7-43 --- -- -
~ -:::- « --'-- -'- -- -

LOG 
BORING NO. 
PZ-116-SS 

SHEET 

3 OF 3 

DR!UJNG 

STN!T FINISH 
'l1ME TIME 
12:45 15:00 

DATE DATE 

6/5/95 6/5195 

t1reo.. 
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"' "' • M 
v 

" 

d z 
Ill 
0 ..., 

I 
-! 
1Q.! 
':! 

"I 
Iii 
0 
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'-' 
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0 
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PROJECT: lAIOLAWfRl·FS 
PROJECT NO; 943-21l48 
LOCA'llON: BRIDGETON, Mo 

p 

32 0.0.320ft. 
see Soll Borehole Log 
PZ·116-SS 
32.0-33.4 fl 
No sampJes collecled 

33.4·60.2ft. 
Fmsh, thickly laminated, 
light olfve gray (SY 6/1), 34 very fine gri!Uned, medium 
strong, UMESTONE, (ST. LOUIS 
FORMATION) 
Occasional 0.5 - 2 mm. pyrite 
grains, weathered and grading 
rntofresh at depth 

37.6-38.7 ~ 
Stiff, Clay layer, light olive 

JS gray {SY 5/1} 

... 

43.2·43.4 ~ 
Very stiff. Cfay fayer. light 
olive gray {5Y 6/1) 

45.1·45.3 ft 
Soft Clay Jayer 

g 
~ 

~ .. 
~ 

"' 

1--,.-.2-4-8.-0-~~~~~-"'~l,.,..,.J 
Highly weathered, thinly 
bedded, m!i!dlUm light gray 
(N6), fine grained, weak, 
BRECCIATED LIMESTONE in 
medium bluish gray 
{SS 5/1). clay matrix, 
(COLLAPSE ZONE) 

DEPTH SCAJ...e; I :2 
ORIWNG CONTRACTOR: LAYNE·WeSTERN 
DRILi.ER; O. MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS Shl!IOt 1 cf a 
COLLAR Et.EV: 48.:J, 1 SOA!NG METHOO: NX et.re & water 

ORIL°l.lNG OA7E: 6/5.195 • 6/1-4195 
CP.R..L FilG. CME 75 

J.Jor.l PL,Planar P•Polshu,;I 
F,F.at1 C,CU\'R K-s-s,,.a U·~ ··-!Ml.aClrlg 5T•S1tppod """""' 

Fe-FeOxidl 
CL.Qaylrti 
CH..,..,.,. 
H,H11~ 

DATUM: MSL 
CCOAOINAi"ES :'-{: 1066410,28 
AZIMUTH: 0 

0 

~ :r c 
t; "' r,l 9 i 

E: 515843.68 
INCLINATION: ·90 

z 
ll 

~~ a; ~ F-Fotaan l·lffagi.hr \IR.v.~ Gf!F·GrAVlll' Fifed 0 ... 
1,'j NOTES 

~;; a: ;.; '!'. w 

0 mv • % DEPTH 0 
(Fll e 

~ d, OJ NTINUfTY 
ww oo ii.Um 15~ ROQ .. lYPE" AND u= 58~ g SURl=ACI: UW ~w = -~. OESCA!l'>TION CIOOQ ,,,,..,.,.N N .......... g 

LOGGED: E. SWANSON 
CHECKED: !i. lll.TON 
OAT!:; 7/!Z,,a5 

• • 

• 

• 

• J,l,R,Fe 

• J,l,A 

J.1,R (:l) 

J.PLA 

J.P~R.Cl 

J,I.R 

J,I.R 

J,l,A,CL 

... 
3 m 0 ~ .. 

g::::: ~a:! ii; g~gg! ~. 
~j~{ i2&£&! 

... ..,'<) ... 

Il2¢~ 111 

ii' 
0 

!!! 

WATEALEVaS 
INSTRUMENTATION 

RQD of Run 1 was 
unassesabie due to 
un,;ertainty in frae1ure 
orfgln. Df111 bit 
was worn, poor 
quality raeovery 

6/8/95@ 13:10 
Began Run 4 

:: Golder Associates 



PROJECT: LA!OLAWIAl·FS 
PROJECT' NO~ 943-21346 
LOCATION: BAIOOEITON, MO 

ROCK7'f 

OESCFl!P1'10N 

4S 48.0-60.2 ft. 

50 

54 

"' 

eo 

Fresh, thinly bedded, light 
olive gray (SY 6/1), mlcro
cry$tafllne, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolltrc 

60.2·64.B It 
Fresh, thinly bedded, olive 
gray {SY 4/1), fine grained, 
very strong, DOLOMITE, 
(ST. LOUIS FORMATION) 

61.s.62.5 ft 62 Light olive gray (SY 6/1}, 
very fine grained Limestone 
layer 

.... 
DEPTH SCALE: 1:2 

§ 
~ 
~ 

~ 
0 

OAILLJNG CONTRACTOR: LAYNE·WESiEAN 
CAILLER: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS 
SORING METI-lOD: NX Core & wtter 
ORILUNG OATI;: 915/95 • 8/14195 
OAIU. RIG: CME 75 

OATUM: MSL 

Sheet 2 ot 9 

COllM\ ELEV: 483. 1 

J.J""' 
F·FllUII. ....... 
B·~!il 
F-Foillllcn 

El..."V ~ 
z DEPTH ~ 

ITT) ¢ 

• 

PL·P!anar P·Pohhod F .. il"IJOmll 

c-""""' K·S.Wllidltd CL-atylnll! 
tJ·U~ 5M-Smocth CH-cNonlo 
5T.SIIIPPtd A·Roui,n H·Hl>llod 

COOAOINAil;S N: 1066410.26 
AZIMUTH: 0 

" .; :,: 0 
t, < 

ilii:j 
" l:i 9 i 

E: 515843.88 
INCLINATION: -00 

" ~ 
/!: 

Mm1gt..ilt" VR.Y. ADl.l\1l ORF-Or.ivsl flilo!l "c w :;;.; ~ 
0 r NOTES 
.; ;;: ~ > 

~ 
WW 

lsfl "~ ¢ 

,oo 
' 

ROO 
,~ 
"~ ~w 
••• N?OCI>-

• 

LOGGED: E. SWANSON 
CHECKED: 8. Tit.TON 
DA TE; 7112/95 

• 

• 

• 

CONTIN rrY TA 

TYPE ANO 
SURFACE 

DESCRIPTION 

J,l,R.CL 

J,PL,SM.Fe 

J,PL,R 

J,U,R 

J,PLR 

J,PL.R (3) 

J,PLR,CL 

J,C,R 
J,PLR.CL 

J,!,R 

J,Pl.R,CL (2) 
• J,Pl.,R 

J,Pl.R,CL 

J,Pl.R (3) 

J,PLR (2) 

• J,J,R 

J,l,R 
J,PLR 
J,PL.A,CL 

J,PLR,CL 

WATER l.EVEi.S ~ 
~ il! ~ [;: .; 0 INSTRUMENTATION a 
!ii <o 0 •o oooa 

~~ Cl"'Q0"' r 
" - l'l o.-................ 
a:a:;a:a:: 

Golder Associates 



PROJEcr: lAIOLAWJRI-FS 
PROJECT NO: &43-2548 
LOCATION: BRIOQETON, MO 

64 

1YPE 

OE:SCFIIPTION 

41£1.30 
64.6-71.2 ft. 84.SO 
Fresh, medium bedded. light 
oflve ray (SY 6/1), very fine 
grained. medium :rtrong, 
ARGILLACEOUS LIMESTONE, 

68 
(ST. LOUIS FORMATION) 

.. 

?o 

72.4-87.0 ~ 
Fresh, med[um bedded. light 
ollve gray {fN 6/1), micro
crystalllne, medlum strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
StylolltJc 

. 72.6-73.0 ft. 
74 Abundant chert zones 

(<:3 in. thlck} 

" 

" 

- "' 

75,1~75.6 ~ 
Hard, ctay layer 

DEPTH SCALE: 1 :2 

§ 
Q 
~ 
~ 
< 
"' "' 

ORJLUNG CONTAACTOA; LAYNE-WESTEFIN 
OAJLlER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS Sha~ a of u 

COLLAR ELEV: -4Sa.1 BORING METHOD: Nx Cere &. water 
OR!LLING DATE; SJ5J9fl • 6/14185 
DRILL Fl!G; CME 75 

J.Jllinl '""""" P.Pohhod 
F,Fill.Jt C-CU'V#d K.Sliklnsid.i ..... ~ U.UndJilhg SM•Bfnrjglh 
B·Bedding ST.Sh1ppad 

... _ 
F·Fola!!on 1-lrrOQUIIII' VR•V. Rqugt1 

DATUM· MSL 
COOR01NATES N: 1056410,28 
AZ!:MU'rH: 0 

F•F.oiod& 
" CI.-Clay lnff z 

"' CH-cHonle ~x " x H•H•.iltd Ww z w 
GRF-Oni:vRI F"ilatt ~c w 0 :;;z "' " 

c 

9 = 
"' ... 

E: 51584:3.88 
INCLINATION: ·90 

z 
Q s z NOTES 

" ~ ~ ... WATER Lfi\/El.S > ~ ... O!SCON'Jl UITY TA ~- 00 

"' ;;; 0 INSTRUMENTATION 0 Ek5V z 
z OEPTH ~ 

ITT) "' 

"8 ww <w c> 2~ 
8~ 

ROO ··~ ~ffi ~8~ g 
"' ff. ti. "' 0000 ~ g ""O'f'N 111 .... ,, ....... 

LOGQEO; E. SWANSON 
CHECKED: B, TILTON 
DATE: 7/12/95 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PLl!.CL 

J,PLR,CL 

J,PLl!,CL 
J,PL.R,Cl 
B,PL.R 

J,PL,R.CL 

J,PLR,CL (2) 

J,PLR,CL {2) 

J,/,R,CL 

a ... <o 
er. .,.~gg~ m i:! ff: ~£ ' ..... .,IO_ 

Cl ~Ji': i£i1:2&! NI'> ... .,. .o, 
r:tO::ICo::a: 

Golder Associates 



PRoJECT; lAIDt.AWifU·FS 
PROJECT NO: 943-2848 
LOCATION: SAlDGETON, MO 

K 

DESCRIPTION 

80 72.4-87.0 fl 

.. 

•• 

Fresh, medium bedded, light 
olive 9J'ay (SY 6/1), micro
crystalline, medium strong, 
LIMESTONE, ($1". LOUIS 
FORMATION) 
Stylalitic 

82.2-83.3ft. 
GJauconltlc intrac;lasts, 
argillaceau.s 

87.0-101.3 ft 
Fresh, medium bedded, llgh! 
Qllve gray (SY 6/1), very fine 
crystalline, medium strong, 
AAGlLLACEOtJS LIMESTONE. 

ee (ST. LOUIS FORMATION) 
87.6-91.3ft. 

"' 

92 

.. 

Porous zone, open vugs 
{<2mm.dJa) 

DEPTH SCA.1..1:;: f:2 

" 0 
~ 

~ 
~ 

~ 
" 

ORIWNG CONTAACTOA: LAVNE·WESTERN 
ORiLLEF\: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS Shaot 4 of 9 

COi.LAA ELEV: 483.1 BORING METHOD: NX Cc:ir11 & w~ 
ORIUJNG DATE: 615195 - 6114195 
ORIU. PJG: CME 75 

J..J~ PL·flliltllll' P·~tl 
F·FM """"""" .......... 
"""'N U·IJJV:~ .. Oltlf,g SM•Snloofl 
a-a~ S1'·1ittePPod .. ....,, 

l'"&-FltO:oc!e 
C<.-o,y""' 

"""""""" H·-

OATUM: MSL 
COORDINATES N: 10564t0.28 
AZIMUTH: 0 

" z "' ... " < ii'x g I 

E: 515843.86 
INCLINATION: .90 

z 
0 ,= 

F·Folak!n J,Jrrol,UIII' VR-V.~ GRF·Gr.twl Fled 
'!!\!j .... ~ 

~ 
~ ... 
; ~ 

1,j I NOTES 

ruv 
DEPTH 

IF"ll 

> • DISCON UITY ATA 
wffi ~§ 

~ll!~ ROD a. TYPE ANO ~§ ~~ ~8~ <ii SURFACE ~w 
~ .~ 0£SCAIPTION ocaa • • 0 

&>li_,N N.,,o.,..- " . 

8 1~ 

9 I~ 

LOGGE:D: E. SWANSON 
CHECKEO: B. TILTON 
OATE: 7/12195 

• 

J,C,A 

J,Pl.,R (2) 

B.PLR 

• J,U,R.CL 
J,l,R 
J.l,R,CL 

J,PLR.CL 

• 8,C.R.CL 
J,l,R,CL 

• J,f'LA.CL 

• J,l,R 

~- w " WATER LEVELS 
~ .; lNS'TRuMENTATION ... 

Q~gg! ill ii: .. ..... '""'° ... 
A'!li!iE.12 £ 

Golder Associates 



PROJECT: lAIDI..AW/Ai,FS 
PROJECT NO: $43,2848 
LOCATION: 6Rf0GETON, MO 

OESCAlPTION 

98 87.0.101.:3-ft. 

•• 

100 

"'· 

104 

106 

108 

110 

Fresh, medium bedded, llght 
ofive gray (SY B/1), very fintt 
crystalline, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

101.3-106.3 ~ 
Fresh, thickly bedded, !lght 
brownish gray ~5YR 6/1), 
medium crystal lne, medium 
stra~, UMESTONE. (ST. LOUIS 
FOR ATION) 

105.1·105.7 ~ 
Abundant. thinly larnlnaled, 
shaley partings 

106.3-108.8 ~ 
Fresh, U,inly bedded, light 
brownish gray (SYR 6/t), fine 
ctystaUine, extremely strong, 
SILICIFIED LIMESTONE, 
(ST. LOUIS FORMATION) 

108.6-135.5 ~ 
Fresh, medium bedded, light 
olive gray (SY 6/1), micro-
crystal!Jne, medium strong to 
strong, LIMESTONE 
(ST. LOU(S FORMATION) 
Stylolitic 

DEPTH SCALE: l :2 

" 9 

~ 
ii 
" 

DRILLING CONTRACTOR: LAYNE-WESTE~ 
DAUER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·116·SS 
DATUM: MSL 

Sheet !! Qf 9 

cou.AR El.EV: 48:l.1 BORING MEi'HQO•. NX COre & wlm!r 
CRILUNG OAiE:: 615/95 • 6114/»5 
DFIJLL RIG; CME 7& 

COORDINATES N: 1066410.28 E: !i1S843.88 
INCUNATION: -90 AZIMUTH; 0 

J.Jffl PL-Planar ......... Fri.P~ 
F•Fa.tt C·CI.IVffl ··- """""""' ...... iJ·~ ··- CH""""' 
a,lieddng S'r-Stappad •. ....,,, ii•Haalld 
f,FOWIMI 

,_ 
\/RN.~ GRF-Gravol Rfd 

0 > OISCONTINU DATA 
g " §8 El.EV ~§ 11~ z ROO 13 ~ 'IYPEA.N'O 

OfPll< , "· < ffi SURFACE 
(FT) " " ff: ill. c DESCRIPTION ~g:~ • g "'""o<o- • 

a 1~ 

383 '° 
100-.00 

376.BC 
106.JO 

374.30 
108.80 

10 .... 

11 "" ~ 

t2 ,~ 

LOGGED: E. SWANSON 
CHECKEO: B. TILTON 
DATE. 7/12195 

8,PL.R,CL 

B,Pl.R.CL 

J,PL.R 

J,PL.R 

J,PL.R (O) 

• J,PL.R.CL 
J,Pl.R.CL 

J,l,R.$PUN 

J,PL.R 

J,l,R (2) 

B.PL.SM 

• B,Pl,SM 

" % z • 0 0 

ffix t; < ~ ~ ~ g .e ,cW ili ,_c, .. 
al f ~ ;!, z fl! .. 0 0 Cl 

~ " 0 .. 
coog 

0 .... 00 ... 
l!'l-<"l«:i-
Nr:i ... ,n"" a:: n:.a::a: a: 

Goider Associates 

NOTES 
WATER t.EVELS 

INSTRUMENTATION 



PROJECT: LAIDLAWIAf.FS 
PAOJECT NO: 943-2848 
LOCATION: BAIOOITTON, MO 

K 

OESCRlPTION 

g 

~ 

RECORD OF DRILLHOLE 
SORING ME'THOO: NXCota & w«tm 
ORlt.tlNG DATE;:: 615195 • 8/14/95 
CRILL FIIG; CME 75 

J.J°" ~, .... 
~ .... ., 
S·B•tkmg 
F·Foim!o 

PL·~ == .. U·
ST.sloi,ptd 
l·IITll!,;Vlllt 

P,Pouhed ·SM·Smoiltl 

"""""' VR·II.~ 

OIS 

PZ-116-SS 
OATI.:M MSL 
COOPCINATS:$ N: 10684.t0,26 
AZ1MliTr1: 0 

F•FIOlcid,i 
CL-Qavrrifil 
CH-CHonl• 
H·Ht*fd 
GAF-Oraveifi"td 

U!TYOA\A 

Shffl a (If e 
COUAR ELEV: 483.1 

e: 515843..es 
lNOUNATION: -00 

NOTES 
WATER LEVELS 

!NSIBUMENTATION 

i3 IJEPTH 
1YPEAND 
SURFJ\CE 

De::SCR!PTION 

112 
108,8-135.5ft. 

114 

116 

116 

120 

122 

"' 

120 

/ 128 

Fresh, medium bedded, light 
olive gray {5Y 6/1}, mk:ro
crystafflne, medium strong to 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Sty!olltlc 

121.2· 122.2 ft. 
Argillaceous Limestone 

@122.5~ 
Very stiff, light olive gray 
{SY 6/1/· Silt /ayer 
(< 1/2 n. thick) 

124.7-127.0ft. 
Limestone becomes fine to 
medium crystalline 

126.4-127,0 ft. 
Moderately weathered zone 

DEPTH SCA!£: 1!2 
CRIWNG CONTRACTOR; LAYNE•WESTERN 
DRILLER: D, MAHURIN 

wn 

13 1!t3 

LOGGED: E. SWANSON 
CHECKED: S. TILTON 
DATE: 7/t2195 

• 

J,PL.R.CL (3) 

J,Pl.R (2) 

J,PL.R 

J,I.R (2) 

Pl.A (6) 

• J.l,R 

8.1.R (31 

o J,!,A (2) 

• J,l,R 

J,1,SM 

B,l,SM,CL 

J,l,R 

J.I.R 

6/9/95 @ 14 '30 
Completed Run 13 
B/14/SS @ e:oo 
~anRun4 
Water level In open 
corehole "" 21.1 It bgs 
prior to drilling 

@ 120.3. 122.B, 12a.3. 
125.5 and 126.7 ft, 
p<?sslble open intact 
Joints, (<5 breaks!in.) 

Golder Associates 

I 



PROJECT; tAtDLAWIRl-FS 
PfiOJECT NO; 94:1·2846 
LOCAllON: BRIDGETON, MO 

K 

DESCRIPTION 

128 108.8-135.5 ft. 

130 

132 

134 

Fresh, medium bedded, light 
olive gray (!Sf 6/1), micro
crystalllne, medium strong to 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic 

134.9-135.7 It 
Limestone becomes fine 
grained 347.60 
135.5-139.1 ~ ----- 13!i50 
Fresh, thickly bedded, olive 

136 grar, (5Y 4/1), very fine 
gra ned, medium strong, 
ARGILLACEOUS LIMESTONE, 
(SALEM FORMATION) 

13S 

139.1-141.8 ft. 
Fresh, thinly bedded, light 
orive gray (5V 6/1), fine 
gralned, medium strong, 

140 ARENACEOUS LIME;STONE. 
(SALEM FORMATION) 
@139.6~ 
Very stiff, olive gray 
(5Y 411), Sift fayer 
(<1 in. !hick) 

141.B-151.2ft. 
1~ Fresh, lhintv bedded, light 

olive gray {SY 6/1). mtcfo
crvstar!lne. medium strong 
LIMESTONE. (SALEM 
FORMATION) 

144 

Thin layen. of glauconite 
Clay, surrounding Umeslone 
matrix 

DEPTH SCA1.E.: 1 ·,2 

"' 9 
~ 
~ 
" 

DA.II.UNG CONl'AACTOR: LAYNE·WESTEAN 
0.Rll..LER: [1 MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS Shae!: 7 cf 9 

SORING METHOO: NX Core & Ml!lr 
DRILLING DATE: 0{5Ja!S • !:f/14195 
OAIU. RIG: CMS 75 

J .... "......., .P-Po&Nd 
F,F;:rUt C·CLnld ........... 
~""· U-U~ SM,Srnoolh 
S·BOddil'lg 

.,_ 
""""' 

Ft-FoOm:la 
CL~lnM 
CH-""""' 
H,H,alad 

OATUM: MSL 
COOAOlNAfES N· 1066410.28 
AZIMUTH; O 

"' z ~ 

ffi~ ~ 1,j ~ I ~ 

COLLAR ELEV: 483. 1 
E: 515&43.68 

INCLINATION: -90 

z 
Q 

;! 
F-Foiatron Mlh:QIJ;II' VA.V, AOllgl Gfl~e!Fillld /;.a !!! 0 " 1;l NOTES 

f' ;,; z 

ELEV 

DEPTH 
(F11 

344.10 
t3S.OO 

144,00 

~ ffi" lllS Tl UllY DATA 
g ~~ ~~ i~lll z ~o ROO 8g ~ffi 158~ g 

TYPE;ANO 
0 
~ ~ 

OCICID ~~. g e ''"'0"'N N"'<OtO,.. 

14 1.;t° 

15 118% 

16 !12~ 

LOGGED: E. SWANSON 
CHECKED: B. TILTON 
DATE: 7112195 

SURFACE 
OESCRIPTJON 

J,Pl.SM 

J,Pl.SM 

J,Pl.SM 

J,l,A (3) 

J,l,R 

B,(R.CL 

• B.Pl.SM,CL 

J,Pl.SM 

J,I.R (2) 

• J,l,R 

• J,l,R,CL (2) 
• B,l,SM 

" 5 0 "' ~ ;,; 

D gg§ D• ·-··-fl[2 ~£ ! 

ii: 
0 

Iii 
WATER LEVELS 

INSTRUMENTATION 

6114/95 @9:10 
Compfeted Aun 14 

133.0.133.5 ft. 
Possible QPdn intact 
ioints, highly broken 
zone 

@ 135.5 ft 
Inferred tap of Salem 
Forms.tton 

6/14/95@10:tt 
Compleled Run 15 

6/14/95@ 11:00 
Completed Run 16 
Stopped short as b[t 
plugged, core loss m 
highly broken rock 

Golder Associates 



Pr:IOJECT: LAlOLAWJAI-FS 
PAO.Jeer NO: 943-2848 
LOCAnoN: BRIDGETON, MO 

OESCAIFTION 

144 141,8-151.2~ 
Fresh, thinly bedded, light 
olive gray {SY 611), mlcro
crystalUne, medium strong 
LIMESTONE, (SALEM 
FORMATION) 
Thin layers of glauconlte 
Clay, surrounding Limestone 
ma!rl, 
@ 144.7 ft. 146 Vug with calcite crystafs 
{< 1/2 In. dia.) 
146.0-151,2 ft. 
Llmes:tone beccmes 
argillaceous 

,.. 

""' 

151.2-162.5 ft. 
Ftesh, thinly bedded, olive 
gray (5Y 4/1}, fine 
cisfalline. medium strong, 

152 F SSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 
Thinly laminated, sha/ey 
partings common, some r::hert 
nodules ( <2 in. dia.) 

154 

154.5-155.2 ~ 
Limestone becomes-
argillaceous 

'"" 

157,5-162.5 ft. 
Abundant chert zones ,,. (<2 in. thick) 

160 

CEPTH SCALE: l '.2 
OAIUJNG CONTRACTOR: LAYNE-WESTERN 
OAIW:R: 0. MAl'IVR!N 

RECORD OF DRILLHOLE PZ-116-SS Sheet B cl 9 

COt.l.AA Et.EV: 463. t BORING METHOD: ttO: Com & WIMcr 
DRILLING DATE: 6/519.5- 6J14/95 
DRILL RIG: CME 75 

329.10 
154.00 

17 t~ 

18 '"" ~ 

1.ClGGEO: E. SWANSON 
CHECKED: S. 'nLTON 
OA1'e: 7112/95 

J,l,R(3) 

J,l,R 

J),R 

J,l,R (21 

B,?~SM,CL 

J,l,R(2) 

8,1,SM 

J,Pt.SM 

B,P~SM 

OATLIM MSL 
CCOFCINATES N: 1066410.28 
AZ!MUtt1 0 

"' Ii z 

~~ "' x z l'I w §& ~ ~ 
w 

•• 

E: 515843,BB 
INCLINATION: -00 

NOTES 
WATER LEVELS 

INSTFIUMENTA11CN 

6/14/95@ 12:00 
End Run 17 

@ 157.0 and 158.8 It 
Possible or;n/intact 
jonts, high broken zone 

Golder Associates 



PROJEcr: LAJOl.AWJfll-FS 
PROJECT NO: Q.43.2846 
LOCATION: BRfOGETON, MO 

- ,eo 

""' 

'- 184 

I- 168 

L174 

TYP• 

DESCRIPTION 

151.2·162.5 ft. 
Fresh, thinly bedded, olive 
gray (SY 4/1), fine 
orvstaillne. medium 5trong, 
FOSSILIFEROUS LIMESTONE, 
(SJ\l.EM FORMATION) 
Thinly lomlnated, shafey 
partings common, some chert 
nodules {<2 in. dla.) 

Enc, Qf Record of DrUlholtl 
at 162.5 ft. 

162.50 

CEFTH SCAl.S: 1 ~ 
DAIWNG CONTRACTOR: LAYNE·WESTERN 
ORHJ.Efl: 0. MAHURIN 

RECORD OF DRILLHOLE 
SORING METHOD: NX Com & witter 
ORIWNG OATE: 6/5195 • 6114/95 
OR!l.l. Fl!G: CM5 75 

320.60 
162.50 

LOGGED: E. SWANSON 
CHECKED: B. TILTON 
DATE: 7/12195 

PZ-116-SS 
DATUM: MSI. 
COORDINATES N; 10684t0.28 
AZtMUTI1: O 

Sheet 9 of 9 

CCI.I.AR el.EV: 443, t 
E: 51!5843.$8 

INCUNATJON: ·00 

NOTES 
WATERLEVEtS 

INSTRUMENTATION 

6/14/95 @ 13:25 
End Aun 18 

Golder Associates 
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20 

40 

60 

Well No. PZ-116-SS 

Boring No. X-Ref: PZ-116-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords; Northing: 1066410 ft. 
Easting: 515844 ft. 

Drilling Summary: 

Total Depth 162.0 ft. 
Borehole Diameter 10 l/4 in. (0.0-33.0 It.) 5 7/6 Jn. (33.0-lfil!,O ft.) 

Casing Stickup Height 1.80 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrlll T660H 
Bit(s) 6114 in. ID Hollow Stem Auger Bil, 

NX Core, 5 718 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing string(s): C = Casing S = Screen 

Depth 
+ 1,80 - 151.40 
151.40 - 161.00 
161 .00 - 161 .33 

String(s) Elevation 
c, 484.87 - 331.67 

S 1 331.67 - 322.07 

C2 s22.01 - 321.74 

Casing: C1 2 in. dia. Schedule 80 PVC, 
/lush threaded with 0-rings 

C2 2 in. dla. threaded PVC end cap 
(4 in. long Or 0.33 ft.) 

Screen: $1 2 in. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rlngs 

Sand Pack: 16-35 mesh Silica Sand, 148.0-162.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

147.0-148.0 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-135.0 ft. 

Benton/ta Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 135.0-147.0 ft. 

Concrete: 0.0-3.0 It. ---------------
Comments: 

Elevation Ground Level 483.1 ft. NGVD 
Top of PVC Casing 484.87 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Date Time 
Drilling 
CME75 615195 7:30 6{14/85 13:25 

Schramm Rotary 6/20l9S a:oo 6120195 11;45 

Geophys.Logglng: 
Casing: 6f2tl/,S l:i'!~ <!20195 12;50 

Filter Placement: ll/20195 12:SS <l2019S 13:0Q 

Cementing: 
Development 
Bentonfte Grout ll/2019S \3:::JO <!20195 15:30 

Bentonlte Seal 8fW9S ~ ei2a/95 13:30 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp {°C) 

Recovery Data: 

,oo 
00 
00 

I 
70 
00 
00 

= 40 
M 

30 
20 
,c 
c 

0 20 00 ec ,cc 

TIME (Minutes) 

Not to Scale Supervised by ___ "'a,.,. T,_H::,to,.,n:;------
Job Number 943-2848 

Site LAIDLAW/OU2 AI-FS/MO 
File Name PZ116SS 





llllllllf 
LAIDLAW WASTE SVSTEIIS INC. 

SOIL BOREHOLE 
SITE twAE Niil LOCAllON DfllWNG MEtlfOD; 

4,25 rnc:h I.ll. Hollow Sten AugE"r 

--LAIDLA\J/OUC RI-FS/HO 
SPLIT SPOON1 2.0 lnc:h O.D./1.5 inch f.D. <SP) 

\./E'.:ST LAKE LANDF'ILL SHELBY TUBE• 3.0 tnch O.D,/2 13/16 inch I.D. CSH> 
OPERABLE UNI r e WATER 1.£\,U 

TIME 
O,.!E 

NORTHING, 1068496.19 
CASINO DEl'lli 0,.'!UM EASTING, 516972.30 a£VA110N 483.6 

DRIJ. RIG CME 75 - TRUCK MOUNT SURFACE ooaTIOHS 
ANGI.E -5'11!'1.E HI.MM£R 

m- ~ I i I i ill --I - I ;i !i!i IJESCRI' IIOH OF 11.\'IERW. 

- -L.. --
-= -:: 1 --- -I... (481.6) 2.0 -I..- 2 -t 6 a.a· 

~ 
(2,0-8.l ft.) Very stiff, dork yeltowish : 8 211' brown ClO'fR 4/2), hOMogenQUS, CLAYEY - -. 8 t<tlJZ) ~ SILT, NR, l'lo;st, (CL-ML), CLOESSl SP -- 3 6 ® -- -I... : I:: -1...- '4 '- ..___ -L... 3 1.3' -L... 8 [if : I... I I... 12 t.:S:Zl SP 

c:-5 15 G) -
~ -L... -L... -I... ..::. :::- 6 ' ~ 

Z.J' -I:: , .. -
115;! -'- SH -1...- 7 0 -L... -L.. :. ,._ 

I... 

I::"" 8 ~ - -
6 2.0' cS.l-16.5 Ft.) Stiff to very stiff", toght -L.. 8 211' -L.. ot.ve gro.y (SY 6/l) to l>ght brown -L.. 10 IOOZ IIN (5YR 5/6), hOMogenous, MCtt!(>d CLAYEY SP -,.._ 

9 13 SILT, NR, do.rip, CCL-Ml). <LD(SS) ® -L.. -L.. -,._ -.... -c:-10 ~ '-- -3 1.7' -L.. 7 211' -L.. -L.. l1 asi:, SP -t::- 11 13 © -
L.. : ,._ -L.. .... -:::-12 ~ ~ -8 l.9' -~ 6 2.0· -I- -~ 7 1<951:, SP -'-;-13 8 0 ---..:: -

t=L -:::-1, ~ -:: 
:- u I\ SH -:.... 2.0· ® -"-- b1:1z

1 I -

LOG 
BOOING NO. 

PZ-200-SS 

SHEET 

I OF 2 

DfllWNG 

START f1NlSII 
'lll!E TIME 
10•56 14105 

O,.IE Dl<lE 
2/10195 /;/10/95 

-
No so.nple 
0.0-2,0 ft,, 
due to gro.vi?t 
o•d 

~ 
0 
C) 

(!) 
z 
::i 
..J 

1E 
0 

°' w .., .., 
;, 
-; 

~ 

"' "' w 
:I: 

:i 

6:i 
c::, 

§1§ 
'-' 

"' "' ' " ;:: 
(ii ru 

8 
g~ g c::, 

a, 
~ 
a, 
ru "' ' "' ~ 0 
~ 0 

"' N 
N .. 

d .:...; 
z I 
a, u..l 
0 ...J ..., c;: 



""'"""' SOIL BOREHOLE 
l.AIDLAW WAS'rE SYSTEMB INC. 

SITE NAMt A/IO 1.0CA110ff 
OOIIJ.l«I -4.25 inch i.D. Hollow Ster, Auger 

--LAtDLA\.//ClUC R!-FS/MO 
SPLIT SPOON• 2.0 inch 0.D.11.5 inch l.D. <SP) 

w'EST LAKE LANDFILL SHELBY TUBE, 3,0 rnch o.n.12 13/16 inch J,D, <SH) 
OPERABLE UNIT 2 WA!ER L!\'EI. 

TIME 

0/\lE 
NORTHING, 1.068496.19 

CASING Del'TH 0/\lUM EASTING• 516972.30 EI.E.VA110ff 483.6 

DRiil. RIG CME 75.., TRUCK MOUNT SURFN;E COHOl1IONS 

NlGI.E -SAMP!.E HAMMER 

m- i! ! I I ~ 
a;' --I - I p DESCRPIION OF lWERW. 

'-- <8.l-(6.5 f't.) Stiff to very stlf'f, light SH : '-- \ ot;ve gra.y (SY 6/1} to tight brown 
'-- ® -... (5'1'R 5/6), hoMogenous, Mottled CLA'rEY -'-- 16 -L SILT, NR. do.Mp, CCL-ML>, (l[]ESS) 1-- -t: 4 1.5' -
c... 5 z1F .. : 
'-- 7 7S'.oi:l (16,5-19.7 ft.) Stif'f', light olive grny SP -'--17 9 (SY 6/1) to Mocler-o.te brown <SYR 4/4), 

® -t: hoMogencus, Mottled CLAYEY SILT, NR, -
'-- l"!Olst, <CL-ML), <LOESS> -- ..: _-18 l-L ~ 

3 1.s· -'-- 5 ED' -t: !5 1,7!!'.:,:) Ill SP -
t::- 19 18 @ -: 
'-- -'-- I... (463,9) 19.7 -'-- .... 09.7-20.S ft.) Cor1.pact, Modera.te -t:-20 ... ·'-·-· yellowish brown CIOYR 514), hcMogenous, 1-- -5 ,. . . . . . -'-- 15 air 

.... r--\ fine SAND, tro.ce Silt, NR, dry, (SM), -'-- 20.5f -'-- 14 (0:1!} (ALLUVlUM) C463.D SP -t::- 21 12 C20.5-25,5 ft.) Very st;fF, light ot;ve 
@ -gro.y (SY 6-/D to \lght brown (SYR S/6), -.... str't1t1t;ed, CLAYEY S[LT, Mottled with -~ -'-- blo.c:k Mo.nga.nese stn1ns, NR, no1st, -t::- 22 ~ CCL-Ml), <ALLUVIUM) ~ -5 12' -'-- 6 '.[iF ~ -'-- • .:tOIT.O -'-- SP -t:- 23 9 @ -~ -~ -I.... -....._ -t::- 24 '-- ~ -8 1.4' -'-- 14 [if' e 24,3 ft .• <l inch r';ne send tenses -.... -.... 26 f70-.() SP -t:-25 28 @ --'-- (458.t) 25.5 -L.. .... 

<i?S.S-27.6 ft.) Dense, light l:irown ..: L.. .... 
t::- 26 ;: ::L CSYR 5/6), ~tro. t1f;ecl, fine SANO, NR, ~ 

14 a.1· :: : :l dry, CSP). CALLUVIUM) -'-- 33 ff- SP -'-- 40/4 ,~:c, ::::r... @ -.... .... -t::- 27 .... e 27.3 Ft., (l inch clo.ue\J silt tenses 27.J -.... (456.3) -.... End of So•t Borehote Log o:t 27.3 ft, -~ -~ --28 See PZ-200-SS Record of' !lrillho\e, for -r"OC::k desr:rtptfons --....: --t::- 29 --.... -.... -- -

LOG 
BORIIIGNO, 

PZ-200-SS 

S!ET 

2 OF 2 

DRIUINC 

STARr F1HISI! 
TIME 1111£ 

10•56 14:05 

0/\lE D>.TE 

Etl0/95 2110/95 

-

2/10195 - 14•05 
F'";nrsh drrU1ng 
o.t 27.3 f't .. -
hlt bedrock 

End of' soil 
IOorehoLE> a. t 
27.3 Ft. 

~ 
0 
(.) 

(.!) 
::.: 
3 
ii: 
Q 
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'i .., 

11:i 
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PROJ!;CT:. LAIOLAWJRl,FS 
PROJecl' NO: 94:1·2848 
I..OCA110N; SAIOOETON, MO 

AOC TYP 

OESCfUPTION 

HI 0.0.27.3 fl 

18 

22 

" 

See Sofl Borehole log 
PZ·20Q.SS 

456.31 
27,3-44,5 ~ 47.30 
Slightly weathered, medium 
bedded, lfght olive gray 

28 {SY 5/1). medillm crystalline, 
weak, LIMESTONE, 

30 

(ST. LOUIS FORMATION) 
Stvlolltlc, Iron staining, 
calcite minerafizatfon, 1 In. 
clay parting at 30. 1 ft. 

OEPl'H SCALE; 1 :2. 
DAIWNG CONTRACTOR: LAYNE·WESTERN 
OA!LL€R: 0, MAHURIN 

CJ 
g 
Q 
,: 
~ 

ii' 
CJ 

RECORD OF DRILLHOLE PZ-200..SS Shect1~a 

COUAR EL.e\l; 4&3.e1 
E: 516972..2 

INCLINATION: .00 

BORING MEniCO: NX cara & water 
ORlWNG CATS; 2/10/95.·2/13/65 
DRlLLAIG: C:ME 75 

J- PL-Plarl;ir P·Po&htd 
F•F-.it """"""' l(.s&lfflsid9d ...,,~ U·t.lnd!ht(!Q SM-$moQD1 
s.a,odino 6T•Sltp(ad .......... 
F·Folatict! ...,,,..., VA·V.~ 

F•Fo Oxido 
CL..Q:ry tnrt 
CH·Ctiom• 
H-Hollffd 

DATUM; MSL 
COORDINATES N: 106B4Sli.2 
AZIMUTH: a 

"' .a ,: 

lli~ s 
GRF·antvlll Fihd "c ili ~ 

z 0 0 g g "' r: 
~ z NOTES ili ~;; ~ ;!; 
~ ~ > DISCONTINUITY DATA 0 WATEA LEVELS 

" §8 "-"' 
DEi'™ 

!F1l 

2 

ww ~a ROD G• 
~ffi uw 

" ,:,,:,c:,,:i ••• ......... "' "'"""""t"' 

LOOGEO: J, Miu.ER 
CHECKED: Fl BOOTH 
OA TE: 319/!iS 

sw c.§!,!I Q 
i5 ~ .. 
~ ; 

TYPE ANO 
SURFACE 

OESCR1PTIOH 

J,C,R(3) 

J,J,R,calc:fte 

J.PLR-CL 
J,PL.J.A 

J,Pl.,R (3) 

J,l,R 

J,Pt.,R (3) 
J,Pl.,A (2) 

J,l,R 

Core loss 

J,l,R 
J,Pl.,f\.CL 

J.I.R(4) 

J,l,R(3) 

~ 
;; 

Xo 
~;~~~ ~g u. ~:g a: 

l3 iii 1££2~ N""""lri 1C1 
tC a: a: tr« 

0 

i 
1NSTAUMENTATION 

2110195@16:12 
Start Run 1 
16:16 Stop-no 
circulation, pull core, 

ult for the da at 16:30 
'1111195 
Measure water level 
in augers, diy to 
27.0 ft 

'1/11/!l5@ 10:60 

Golder Associates 



PROJECT: LAIDLAW/At-FS 
PAOJEcr NO: 943-284tl 
LOCATION: BRIOOEl'ON, MO 

ROCK TYPE 

DESCRIP110N 

32 27.3-44.5 ~ 

34 

'4 

46 

.. 

Sllghtiy we.alhered, medium 
bedded, light olive gray 
(SY 6/1}, medium cf'/5talllnc, 
weak, LIMESTONE, 
(ST. LOUIS FORMATION) 

44.5-68.7ft. 
Fresh, medium bedded, light 
olive gfay (5Y 6/i), medium 
cfMta!llne, medium strong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 

OEPTH SCALE: 1 :2 
ORILUNG CONTRACTOR: LAYNE-WESTSRN 
CAILLER: O. MAH-UAJN 

" a 
~ 

11 
I 

i 
" 

RECORD OF DRILLHOLE PZ-200-SS Shttffl: 2 t!f !I 

COI.U\R ELEV: 483..61 
E: 518572.2 

INCUNATION: ·90 

BORING METHOD: NX COtC'.l' !.. water 
DRILLING DATE: 2/t0/9!5 ·2/13/95 
DRtLL RIG: CME 75 

Mrt< 
F·Fllull 
S·ShtJill' 
B•B1~ 
F·FDUtOll 

ELEV 

DEPTH 
(F1} 

PL·f'llll'W P·PDDhlld 
C:·Ct.rt>1d .............. 
U-Ur\d\JIWIO SM·Smooh 
ST·Sl!l:ptl«I R·-l-111'$QYlll' VP,.V. Rl:iL;gh 

> §8 0 • 
~~ IJw ROO ~::: BM ~i!l~ c 

" tt:lfQ a ~'" 
~ • ll' ... ..,..,_ • 

LCGGEO: J, MILLEA 
CHECKED: A. 130011-1 
OATS. J/9/95 

OATl.JM: ~SL 
COOACINA ~$ N": 1068496.2 
AZIMUTH :'.l 

F•F•cmdo 

c,,.c,y""" CH..,,.._ 
H·He.imt 
GRF-Grave1 Fled 

NU! CATA 

TYPE ANO 
SUP.FACE 

CESCRIPT!ON 

J,ST,R 
J,l,R-calcite 
J,PL.R-open 
J,PL.A 

J,l,R-open 
J.1,R (4) 

J,C,R 
J,Pl,SM (2) 

J,C,R-CL 
J,C,R 

J,l,R 

J,PL,R 

J,C,R.CL 

J,1,A.CL (2) 

J.!,l't-open 

J,l,R·CL (2) 

J,l,R(2) 

J,PLR-open 

J,PL,SM 

J,PL,R (2) 

J,l,R-CL (2) 

J,PL.SM·open 

J,l,R(2) 

J,l,R (3) 

J,l,A·CL-open {5} 

J,l,R (2) 

J,PL.SM·open (3} 

J,l,R 

J,Pl...,fl.opan 

J,l,R {2) 

J,l,R 

J,1,R·open 
J,l,R(2) 

J,l,R·CL 

0 , 
"x ~w 
;:~ 
:5-
3 

i 
I 
I 
l 

I 
i . ' 

i 

" ~ 
~ < ! " ~ g z w ~ 

1;'.i lo "' ~ 0 • ;; 

• acec 
g"t? ... ... -~ ;f ~f .. 

z 
Q 

< 
z 
~ a 

Golder Associates 

NOTES 
WATER LEVELS 

INSl'RUMENTATION 
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PflOJECT: LAlClAWJAl,PS 
PROJECT NO: 943-2848 
LOCATION; SAIOOETON, MO 

AOCKTYPE 

... 

OESCRrPTION 

48 44.5-68.7 ft. 
Fresh, medium bedded, light 
o=lvo y (ff'{ 6/1), medium 
c lne, medium strong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 

50 Arg!Uaeeous laminae, clay 
paitlng,, stylolltic. 
brachiopod fossils 

54 

.. 

,. 

60 

Atgillaceous laminae, clay 
pa,tinps. slylolitic, 

64 
brach1apod$ 

DEPTH SCALE: 1:2 
DRU.UNG CONTRACTOR! LAYNE,WESTEFIN 
OF'llu.EA: 0. MAHURIN 

.. 
0 
~ 

~ 
~ 

,! .. 

RECORD OF DRILLHOLE pz.200-ss Snm3ot a 

COUAR ELEV: 483-.81 
E: 518972.2 

INCLINATION: ·00 

BORlNG M£i'H.OO: NX core & water 
OAILLJNG CATE: 2/10195·211::1195 
DRIU. RIG: CME 75 

J.J"" 
F•l'ilUlt ..... 
B,9,dding 
F-Fcila!Kln 

0 ""' z 
z DEPTH 
" (Fl\ • 

l'L·Pl#la' 

c.°"""' U·-ST.Stopped 
l-111g.gr..tilf 

~ ~s ww 

158 i= ~ ROD 
Ofli OW if. O • 

N"l'OO .. .-

LOGGED: J. Mllli:M 
CHECKED: R BOOTH 
DATE: 319/1:15 

~-· K,Si(tnsicMH:l 

'"""""' .. _ 
VA·V.~ 

a 

!W~ .. a ~ 
~: 

• 

F11-F•~ 
C:L·Clay lnft c...,,,_, 
H-H•;1ltlit(I 

OAn.:M: MSL 
COOAC!NATES N: 10El84&6.2 
AZIMlJTH: O 

.. z ~ 

~~ ~ .. "' ~ 0 

i g .. e ~i'l 15 GRF,G.wtl l'h<I ~ e ~· a: ~ z 
NTINU TY DATA 

TYPE ANO 
SURFACE 

OESCFIIPTION 

J,l,R 

J,PL,SM 

J,Pl.,SM 

J,PL,SM 

J,PL.SM 

J,l,R 

J,l,R 

J,l,R 

J,I.A·Cl (3) 

J,1,Ri2) 

J,Pl.SM-open 

J,PlSM·Cl 13) 

J,PL,SM·CL {5) 

J,Pl,R 

J,PL,R (2) 

J,?L,SM-Cl (2) 

J,PL,R 12) 

J,ST.R 

J.PL,R 

J,PL,SM 

~ il ~- m a: 

" 0 
~Cl 

~ 

a~ g~ 8l ~o • • 00 

ffi-' i! tr. QIIICI ·- ~ ~ 
n•• 
2~ i::i2 I! 

Golder Associates 

NOTES 
WA1EA LEVELS 

INSTAl,JMENTATION 



PROJECT: t.Afot.AWIRl•FS 
PROJECTNO: ~ 
LOCATION: BRIDGETON, MO 

l'IPS 

OESCAfPTION 

64 44.5-68. 7 ft 

.. 

.. 

Fresh, medium bedded, iight 
ol!ve gray (SY 6/1), medium 
c:rystalf!ne, medium strong. 
llMESTONE, (ST. LOUIS 
FORMATION) 

414.91 
BB.7·76.0 ft 58,70 
Slightly weathered, thlck!y 
bedded, light olive gray 
(5Y 6/1), fine grained. medium 
strong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 

10 FOAMATION} 

Vuggy, foss.iliferous 

73.0-74,0 ft 
Medium crystalline, non-vuggy 
Chert at 74.2-74.5 ft., 
fractured, solutlonlzed 

74 immediately below 

75 76.0-78.Sft 

" 

80 

Fresh, thinly bedded. !lght 
olive gray (SY 5/2), 
mlcrocrystamne, medium 
strong, LIMESTONE. {ST. LOUIS 
FORMATION) 

78.5-86,0 ft. 
Fresh, thlnly bedded, 
yeitowlsh gray \5Y7/2), 
medium crystal ine, weak, 
AAGILLACEOUS llMESTONE. 
(ST. LOUlS FORMATION) 

OEPTtt SCALE: 1 :2 

"' 0 
~ 

~ 
~ 

1li 
" 

DRILLING CONTAACTOR: LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE pz.200-ss 
BORING ME'THOO: NX core & wRt 
OfllWNG DATE; 2110(9!S •2/13195 
DAlll RIG: CME 75 

J.Jorn Pt.,Plart.i, l"·Pohhld 
Jl·FIUI c.cu,,0<1 K-mk~ 
S.Shnr U·Urnlulllt\Q SM>Smaolh 
9-Baudl"IQ ST.Sll!~d ··-F·Foia!km l·ltr1gl.Jl111 VR·V. Aoui:t,: 

F!J.F• OllldG 
Cl·Claylflfil 
CH"°""' 
H·H•.ilad 

OATUM, MSL 
COOAC!NA'feS N: t0BIJ4a5,2 
AZIMUTH. 0 

GRF-Grawl F.hd 

> lh CISCO I UJTYDATA 

" El.EV 

OEl'TH 

"" 

415.01 
sa.oo 

d 
z g~ 
~ "w 
" " 

5 D5'!1. 

7 "'' ' 

~~ ROO "• ~w 
~~ 

,::11::H:>Q Nsro,411S, "'IQ~N 

!~Ill Q 

cu~°' 
g ls 

• 

lYPEANO 
SURFACE 

0ESCR!P110N 

J,Pt.SM-Cl 

J,PL.SM·CL 

J,i.R·open (2) 

J,Pl.SM-CL 

J,Pt.R 

J.l,A-intact 

J.1,R·intact 

J,1,A 

J,!,A·intzu;:t 

J,l,R-intact 

J,PL,SM 

J,l,R 

J,!,R 

J,l,R 

J,l,R 

J,l,R(2) 

J,l,R 

J,C,A-CL 

J,f,R-in1act 

J,1,SM-CL 

• J,l,A·CL 

11 

I I 
I 
\ 

:I 
11 

11 
I 
! 
i I 
11 
If 
'I 

Sheet 4- of a 
COLLAR et.EV: 483.61 

E: 518972,2 
INCUNAllON: ·90 

NOTES 
WATER l.EV!;L$ 

lNSTFlUMENiATION 

2/11/95 @ 16:30 
Quit drlmng for the day 
at 58.6 fl after Aun 5 
21121!l5 @ 8:00 
Begin coring Run 6 

LOGGED: J. MILLEA 
CHECKED: R BOOTH 
OA TE: J/9195 

Golder Associates 



PROJECT: i.AIOLAW/Rl·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

ROCK TY 

OESCRIPTION 

60 1a.s-aa.o ~ 

B4 

Fresh. thinly bedded, 
yellowish gray {5Y7/2}. 
medium erystal!ine, weak, 
ARGJLlACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 

S& 86.0-92,0 ~ 

.. 

90 

Fresh, lhickfv bedded, light 
olive gray (SY 6/1), 
mfcrocrystallfne, medium 
strong, ARGILLACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 

Stylolillc. breclated, 
g1auconite innllings 
89.0.90.2ft. 
Moderately weathered 

92 
92.0-98,7 ft 

•• 

.. 

Fresh, lhinfy bedded, llght 
olive gray (SY 6/1), 
microcrystalllne, medium 
strong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 
FORMATION) 

DEPTH SCAU;; 1 :2 
CA!WNG CONTRACTOFI: LAYNE,WESTERN 
Cl'llt.LER; D, MAHURIN 

RECORD OF DRILLHOLE pz.200-ss ShHt s Of a 
COLI.AR ELEY: 48:Lfl:1 

E: 516972.2 
!NCUNA'llON: ·90 

BORING METHOO: NX erua & wnter 
OAIWNG DATEi 2/to/95 ·2113195 
OFIRL RIG: CME 7!3 

36,9.!H 
93.70 

l.OGGi:D: J, Miu.EA 
CHECKED: A. SOOTH 
DATE: J/9/95 

J,l,R-CL 

J,l,R 

J,l,R 

J,J,A·caJcite 
J,l,fl 

• J,l,R 

• J,l,R 

• J,I.R 

J,l,R 

J,l,R-CL 

J,l,R·CL 

J,I.R-CL 

J,l,R·CL·intact 

• J,PL.SM 

J,I.R-CL 

J,l,R 

• J,l,R-CL 

J,PL.SM-CL (2) 

J,PL.SM (2) 

J,l,R 

DATUM; .MSL 
COOAO!NAT!:S N 1060486,2 
A21MUTH O 

NOTiiS 
WATER LEVELS 

!NSTAUMENT A110N 

2/13/95@ 12,s:i 
Measure water level at 
54.3 a below ground 
surface 
2/14/95 @ 8:02 
Measure water liwel at 
69.5 ~ below ground 
surface 
2/14/95@ 17:15 
Measure water level at 
70.42 ft below ground 
surface 

Golder Associates 



RECORD OF DRILLHOLE PZ·200·SS ....... cf • PROJECT: tNDlAW/AI-FS BORING METHOD: NX eore &. water DATUM: MSL COLL.Afl; el.EV: "83.e, PROJECT NO: 94a-2e48 ORIWNG CATE: 2/10195 •2/13/95 COOAOINATC-S N: 1058496,2 e: s1ee1a2 LOCATION: BRIDGETON, MO DRILL RIG: CM£75 AZIMUTH: 0 INCLINATION: -00 
TYPE 

J.JOim PtA'lam, ,.,,_,,. F .. F•O»rJe; 

" 2 F,f':U C·CI.XV•d K·Slkensldld cc-=,"" 
" x " s ~ " .. """ U-U~ SM.f3moot'! CH"""""' ffi~ I; g = 

9 .. ._ $T-$ll,,ppod """"" H-H•llll!tl 

I ~ 8 ;, 
F,FcilaDcn J.IIT~ar Vfl.V. Rou¢I GRF.a'IIVIIIFlled 

x,, ... 
i'!i I 

NOTES ll 
~ ~~ " 2 

WATER LEVElS ·~ OESCAlFTION > OISCONTINE ITV n, t.8 5 " ;.,.·!.!:. 
~ "' "~ ;; m 

~ ;;; INSTRUMENTATION w .. EUN g II "'8 i~!a ~ " 0: z 1100 u~ TYPE ANO •• 
~!~ii " DEPTH , <" "'1{8~ g SURFACE ig ft: aa: ii: (Fij 0: 

" [ If O DESCRIPTION 
!!) ~Ii £if:2~ DODD . . NM<II'"'.., ......... .,., N,..,o.,, .. " . aara: a: a: -.. 92.Q.98.7ft. ~ 

I . 
Fresh, thin~ bedded, light ~ 

4 J,l,R 
olive gray ( 6/1), ~ J.l,R·CL 
microc~ta.dine, medium ~ 

t J,l,R stro"8, ENACEOUS 
DOL MITE. {ST. LOUIS ~ 

I J,l,R·CL 
FORMATION) ~ • '"' ~ % 

~ 
J,PlSM 

... 96 ~ 

~ 
. 

384.91 364.91 
End of Record of Orillhole sa10 98.70 
al98.7Jt. 

>-,oo . 

>-,02 

.... 104 . 
I 

-,oe -

l ,_ ,oe ... 
j 

- 110 

j 
l 
1 

l 
' fa 112 
~ 

I 
DEPTH SCALE: 1·:2 LOGGED; J. MILLEA 

Golder Associates ! DAtlUNG CONTRACTOR: LAYNE-WESTERN CHSCKEO: R. BOOTH 
DAILLEfl: 0. MAHURrN CATE: 3/9/95 I 
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SuNey Coords: 

Drilling Summary: 

Well No. Pz-200-ss 

Boring No X-Ref· PZ-200-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 106'3496 ft. 

Easting: 516972 ft. 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

483. 6 ft. NGVD 
485.63 ft. NGVD 

Start Finish 
Total Depth 98.7 ft. ~--------------8 ore hole Diameter 10 114 in. (O,D-27.5 tt.)5 7/8 In, {27.5-91!.3 IL) 

casing Stickup Height 2. 02 ft. 
Driller Layne-Western 

Rig 
Blt(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit. 
NX Core, 5 718 In. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing BxB In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Task 
Drilling 
CME75 
Schramm Rotary 

Geophys.Logglng: 
Casing: 

Filter Placement: 
Cementing: 
Development 
Bentonite Grout 
Bentonite Seal 

Date Time Date Time 

- --
21t0/9S 14:05 --~ 10:56 

2128(95 2128195 9:30 -- --
-- -- --
-- -- --
2/25/fJS 9:45 2/28195 t0:10 -- --
-- -- --
-- -- --
-- -- --212819S ,,,,,,. 11:30 -- --
-- -- --
-- -- --
~ ~ ~ -- -- --

Geophysical Log ___ f-------------------
Caslng strlng(s): C = Casing S = Screen Well Development 

Basis: Geologic Log X 

Depth 
+ 2.02 -

9.62 -
97.64 -

9.62 
97.64 
97.97 

String(s) 
C1 
s, 
C2 

Elevation 
485.63 - 473.99 

473.99 - 385.97 

385.97 - 385.64 

Stabllization Test Data: 

I 

I 

Casing: C1 2 In. Schedule 80 PVC, Time pH Spec. Cond. Temp (•CJ .

1

i 
flush threaded with 0-rlngs 

C2 2 In. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) I 

Screen: 81 2 in. dla. Schedule 80 PVC, 0.010 in. 

7m~a~cr-h~in~e_c_u_t_sl_o~t,_fl_us_h_t_h_re_a_d_ed_w_it_h __ r------------------~:· 0-rlngs 
Sand Pack: 16-35 mesh Silica Sand, 7.5-98.7 tt. Recovery Data: 

Filter Pack: --------------- ,co i 
90 

ao 

i 
70 
BO 
~a 
40 

Bentonite Seal: Medium Bentonite Chips, M 
30 

3.0-7.5 tt. 
20 
,a 

a 
0 Concrete: 0.0-3.D ft. -----'-'--'------------- ea 00 ,OQ 20 

TIME (Minutes) 

Comments: 

Not to Sea le supervised by ___ ..,a". n,..,,,,1ta~ncc------
Job Number 943-2848 

Site LAIOLAW/OU2 RI-FSIMO 
File Name PZ200SS 





PROJECT: LAIOl..AWIRl·FS 
PROJECT NO: 94:rH46 
LOCATION: SFIIOGETON, MO 

KTY 

OESCAIPTION 

ao 

snQht!y.weathered, thinly 
lamlnated, dark greenish 
gray (5GY 4/1), very fine 
grained, extremely weak, 
SILTSTONE. (ST. LOUIS 

82 
FORMATION) 
80,2-88.3 ft. 

84 

.. 

.. 

Fresh, thickly bedded, light 
brownish gray {5VR 6/1), 
mfcrocryst.alline, weak, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

3 
88.3·90.0 ft. BS.30 
Fresh, thickly bedded, dark 
ye»owlsh orange (10YR 6/6J 
grading to moderate yellowish 
brown {10YR 512), very fine 
grained, extremely weak to 

~ 
0 
" 
~ 
~ 
< 
" ~ 

RECORD OF DRILLHOLE PZ·201A·SS 
BORING METHOD: NX Cote&. water DATUM: MSL 
DRILLING DATE: 4/22195 
DRIU. RIG: SCHRAMM 

,.... Pl. ...... 
F~ .... c-.. 
S.ShOM """""-a.a•~ Sf·Stoppad 
F,FclialKln ,._.. 

> 
~g g " """ ~§ ROD 2 u• 

""'"' a u. •" 
" •• (F1J " "' .. u.04;,, ;! 

1 117-i. 

··-,_. 
'"""""" .. .....,, 

F .. F~ 
CL-Qaylnlll 
CH-Cnomo 
H;,...., 

COORCINAiES N, 1067831.8 
AZIMUTH: o 

Vff·V. Ror4l GRF-Gt;ivt!F~ 

co NU ATA 

i~ TYPE.MID as! 3 SUAFACE 
OESC'.RIPTlON 

~ ~ 

B,U,SM·CL 

• J,U,VA,CL 

• J,l,VR,Cl.Fe 

O J,C,R,CL 
• J,ST,R.CL 
• J,ST,R.CL 

• J,l,R 

• J,ST,A 

J,l.A 

• J,U,ST,CL(3) 

8,1,R 

Sheet 1 of 

COLLAR EL.EV: 478.4 
E:: 516848.4 

INCUNATION: -9o 

NOTES 
WATER lE'I/ELS 

INSTRUM!;NTATION 

3/22/95 
6 1/4 in. JD hollow stem 
auger advanced to 
31.0 ft. then advanced 
borehole to 80.0 fl with 
5 7/8 fn. air rotary bit 

4122/95@ 13:45 
Began coring 

very weak,. SILTSTONE. 
(ST. LOUIS FORMATION) 388 40'.llLLLi!!l!!Sl-....-l..-

90 Grades stronger with 
90 

00 

4/22195 @ 16::10 
Ended coting 

depth · 
End of Record of Orillhofe 
at 90.0 ~ 

• 96 

DEPTH SCALE, 1 :2 
OAILUNGCONTRACTOR: LAYNE·WESTERN 
OFIILLEFI: M. VOGT 

LOGGiHJ: 8. TILTON 
CHECKEO: B. TILTON 
OATE: 5/161'95 

i I 

I 

Golder A$socfates 

1 

I 
1 

1 ., 

j 
j 

-1 
j 
j 

l 
' _, 



JTIJTJIIII SOIL BOREHOLE LOG 
LAIDLAW WASTE $VBTEU8 JNC. 

srre: - >H) l.00\ll()N CIIUIIGME1IIOD: IIORINGHO. 

4.c?:5 inch J.D. Hollow Stel'I Auger" Pl-201-SS 

SHEET -- 1 OF 3 

L.AlDlAl,J\RI-F'S\MO 
SPLIT SPOON• ~O <nch 0.D./1.'5 inch 1.0. <SP> OR1WNC 

~EST LAKE LAND,!LL SHELBY TUBE• 3,0 ;nch 0.0./2 13/JG inch I.D. (SH) STNIT -OPERABLE UNIT 2 WA1ER LEV£L 1WE '!DIE 

DIE 8130 t0:30 

DAlE DAlE DATE 
NORTHlNfr 1067819.55 

CISINGDEPIH 2/l5/95 2/15/':)S 
DATUM EASTING• 516862.06 El.£VA11()N 478.0 

DR1LL RlG CME 75 - TRUCK MOUNT StJRFM:E COlllll110NS 
ANGLE -S,IMPU; 1W,11,1£ll 

!f i! I I I S!IIPLEIUIIIER ~ 
AND I -I D£SCAFllONOFIIAl!RW. 

I-
I- 2 ... 

I~ 
C0,0-3.4 ft.) F1rr,, da.r"k yeltow,sh br"own -I- 2 2.if ClOYR 4/2). CLAYEY SILT, NR, do.Mp, -1-- 3 "" CCL-ML), CLCJESS) -t::.. SP -1 3 

G) -.... -I- - ~ 

" 1-- - '= 1-- -,__ 2 ~ ,__ -1-- 2 l,J• : 1-- 2 2]'t 
1-- :IN -- 4 t,!S<:i 

SP -- 3 5 

® -1-- ~ -
1-- -
1-- (3.4-t7,4 f't.) Soft to f;rr,, yellowish -1-- brown ClOYR 6/2), CLAYEY SILT, tro.ce f1ne -,__ ,4 I- $0.nd, tittle> iron sto.Jning and blo.ck 

,__ -,_ I 2.0' -.... 2 '[a- orgnn·,c nodules. NR, Moist. (CL-ML>. -1--
3 u::oz CLDESS) -1--

IIH SP -'-- 5 3 
@ -,_ -,_ -... -

~ 

?i: 
"' c ~ 
~ ;.., 
,: ::,: 

c..: 
-; 

,r 
~ ,_ -,::- 6 ,__ - Air Aon!torlng 1 2.0' -

1-- 2 [jji 

,IU - 9•00· ,_ - 20Z 02 I- 3 ,.,., 
SP - 0.0 PPM H2S ,__ 7 4 

0 -,_ - 01. LE:L 
1-- - OD PP" P[D 
1-- -.... -= '-- 8 I- -1-- 2 2,0' -.... ' ;w' -

' ~ 
1!i:i ' ,. 

fa 
8 ~ g c 

- -- 3 11l0'.1, SP -....... 9 ' ® -,_ -.... -.... -1-- -
'::-10 - ,__ -l z.11· -- 2 211' -- -,_ 2 100:( 

SP -t:- 11 2 

© --.... - "' .... -.... ,__ -= i--12 ~ 

Arr Monitoring l 20' -t: 1 2.0• - 9115 - - 20% 02 I- 1 \:100::: SP - 0.0 PPM H2S '-- 13 2 -- 0 - OZ LEL - - 0.0 ppl'I PID .... -,_ -
'::"" 14 f,. 

,__ -: 1 u SP .... 1 a.11· 
® -.... 2 lOOZ -.... h -

" "' "' "' ' "' ~ :; v 

"' ~ 
~ .. 

ci .:. 
:::, 

z < 
2 

"' Le 
0 i';' ..,. 



""'"""' LAIDLAW WA8'1'E SYSTEMS INC. 
SOIL BOREHOLE 

SITE NAME ANO LOCAllON DlllJ.IIG IIElHOO: 

4,25 inc:.h t.t1. Hollow Sten Auger 

--LAIDLA\,/\Rl~FS\MO 
SPLIT SPOON, 2.0 mch a.D./1.5 inch J.D. <SP> 

wtsr LAKE LANDrtLL SHELBY TUBt= 3.0 inch 0.0./2 13116 Inch I.D. <SH) 
OPE:RABLE UNIT 2 

- LEIIEI. 
TWt: 
tlll'TE 

NORTHING: 1067819.55 
CASING llEFIH CIATUII EASTING• 5!6962.06 El.EVA'llON 478.0 

lllllU. RIG CM.E 75 - TRUCK MOUNT SURFACE CONOll10NS 

-.£ -SMil'I..E HAMMER 

mi ~- I i i -.E N.IIIBER r 3! NfD I I! I DESCR!PTION OF W.TERW. 

I-
- C3.4"'17.4 Ft.> SoFt to FirM, yellowish 

SP -I- brown <lOYR 6/2), CLAY£Y SILT, trace Fine -I- ~ Sa.nd, little /f""on sto;nmg c.nd bhu:k ® -- -= .:;-16 - Ol"'QQniC nodules, NR. r'lOISt, (CL-ML), ~ 

I l.3' CLOE SS) -- 5 i':!,O' -- e 15.5-l6,0 Ft., CLAYEY SILT beccr,es .. , -..... 6 4~Zl SP -
=-17 7 

® -
(460.6) 17.4 -'"- -- ... Cl7A-20,5 Ft) Conpc.ct, po.le yellowish -.... 

lor"Own ClOYR 5/4), Fine SAND, little S;lt, -'-18 . .. : ,-.;... I-- -':: o.s• ... •\ NR, de.Mp, ($Pl, CALLUV!UMJ -- air : :1- : 
'- 2!i4l .... SH -.... 
:::-19 .... 

@ -.... -I:: 
... -.... -.... - .. , . -= :::- 20 .. : :- ~ 

3 1.5' -.... C457.S) 20.5 .... 3 2,0' .. -.... 5 15'1.l N C20.S 30.0 f't.) F'>rM to Stiff, olive- gray SP -.... CSY 4/D to MOdE'ro.te yellowlsh brown -
::-21 6 

@ -ClOYR S/4), lo.Mlno.ted CLAYEY SILT, NR, -- '- Motst, CCL-ML.>. (LACUSTRINE) :. -- -::-22 .... 1-- -3 L2' -= 5 u -
G """' SP -- -= ::-23 7 

@ i- -- -- -.... . ... e Z3.7-24.0 rt~ ""et:l',uf'I dorl< gro.y CN4), -
::- 2-4 SILTY F;ne so.nd layer, c!o.r.p. CS:-1) 1-- -3 1.7' -- 5 aw -'-- 7 "" II SP -'"- -::-25 8 @ 24.8, 25.Z, o.nd 25.6 ft., thin Silty 

@) -Fine sa.nd lo.ye,...s C<l <nch) -- -.... -.... - -
:::- 26 ,_ I-- -

L9' -.... ao· -
t: t'lo:u \ SH --,::- 27 @ --I- -:-. : I- I-
·'--28 - 1--- -13 ,.. • -. 5013 2.D' -- t~) f- SP -.... -
:::- 29 @ -@ 2'iJ.O Ft .. LiMestone rock encaunterecl -- -- -- -

LOG 
BORING NO. 

PZ-201-SS 

SIIEET 

2 OF 3 

OlllUJNG 
STARf FINISH 
lll£ TIME 

9,30 10:30 

tll\TE tll\TE 
2/15/95 2/15/95 

IISW!ICS 

~ 
8 
c., 
z 
::l 
ci: 
Cl 

" .., 
~ 
~ 

,' 
-; 

>-
"' 0 ...... 
8 
g 

"' ~ a, 

"' ' .., .. 
"' 

ci z 

"' 0 ..., 

I 
~I 
~ 

" ... 
" 
:i 

to 
e 
:::c: 
'-' 

I 
I 
I 

~I 
' ~ 
' "' 

~ 
c:1i 

"' "' ;; 
N 
N .. 
~ 
< as ..., 
c;: 



"'"""'" LAIDLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE LOG 

SllE NAME Nil IJlCATION DRIWNG ll£IHQO: BORINONO. 

4,25 Inch 1.D. Hollow Stel'I Auger PZ-201-SS 

SHEET -- 3 OF 3 

LAIDLAV\Rl-FS\HO 
SPLIT SPOON, 2.0 Inch D,D,/t.5 :neh I.D. CSP) D!IIWNG 

VEST LAK( LANDFtLL SHELBY TUBE, J.O inch D.0./2 13/16 inch I.D. <SH) START f1NISH 
OPERABLE UNIT 2 

- LE'IEI. 
TIME TIME 

11ME 9,30 }0;30 

DlllE ll,l.lE D,1.lE 
NORTH(NC, 1067819.55 

CAS1NG -
2/15/95 2/!S/95 

JlA'IUM EASTING1 516862.06 WYATIOII 4 78.0 

DR1U. RIG CME 75 - TRUCK MOUNT SURFACE CONDmaNS 
NIGi.£ -
SAMl'1.E -

~ i! I I I ! 

il --Nil i -I DESCftlP'IJON OF MA1EftW. 

- 10 ~ 

~ 
(30.0-:30.7 f'tJ Very st!FF, riei:tk.lrt gro.y -.... 12 2.0· (N4}, CLAYEY SIL r. SOMe fine Gravel, --t:: 6 15;0 n litttE' F'ine to coo.rse So.nci, NR, MOiSt, 

30.7r SP -:;-31 6 (CL-ML), CALLUVIUH> (447.3) -

I 
~30.7-32.0 ft.) St;f'f, do.rk greenish gray @ -... - Air l'IOnltOP'ing ... - <SG 4/1), SIL TY CLAY, trace fine so.nd, - 10•30 .... contains pieces of' weo.thered llnestone, - 20Y. 02 ....-32 • NR-SR. d«Mp, CCL), <ALLUVIUM) ~ - H2S ~ S0/5 ,~· SP - 0,0 PPM ... j]T 

@ - OZ LEL '"- t:J1Jj0 - 0,0 PPM PIO (445.0) 33.0 -=-33 End of Soil Borehole Log o.:t; 32.0 Ft. -
t:: : ... Sf!'e PZ-1:01-SS Record of Ortllhole for -..... -:::::- 34 rock ctescr>pt1ons --t: : 

~ 
v 

" "' 
~ 

~ 
" Cl w 
-' Sc -' ;;; :,: 

(.; 
-; 

L- -
:::::- 35 --.... -,_ - "' "' l::_35 ..: ,_ -i... -... -

' "' 
~ ' "-... -;::-37 --

t:: --
t:....3a --... -

Q 
UJ 

8 ~ g c:: 

... -... -... -t:;- 39 --
~ : ... ... -
t:-40 --... -.... -.... -:::-" 41 --,_ : t: -
:::::- 42 --L- -,_ -
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PROJecT: L.A!OLAWJRl·FS 
P!iOJecr No: 9*2846 
LOCAi'ION; BRIDGETON, MO 

ROCK TYPE 

DESCRIPTION 

32 0.0-32.8 ft 
See Soil Borehole Log 
pz.201~ss 

32.8-38.7 It 
Slightly weathered, thinly 
bedded, light olive gray 
(SY 6/1), medium crystalline, 
weak. CRYSTAI..LINE 

34 
LIMESTONE. (ST. LOUIS 
FORMATION) 

3B 

Stylofitic, calcite crystals 
(<1 cm,) 

38.7-49.5 ft 
Slightly wea.Uiered, medium 
bedded, light olive gray 
(SY 6/1} to greenish gray 
(5GY 6/t), fine crystalline, 
medium strong, CRYSTALLINE 

40 LIMESTONE, (ST. LOUIS 
FORMATION) 

48 

Weathered, pyrite nodules 
(<2 mm.), stylofitic 

DEPTH SCALE; I ;2 

g 
~ 
~ 
" 

0R1LUNG CONTRACTOR: LA.YNE·WESTEAN 
DRILLER: 0. MAHUFlrN 

RECORD OF DRILLHOLE 
SORING METHOD: NX Care S. wat.et 
ORlltlNG CATE' 2/15/95 
CRILL RfG : CME 75 

""'"' Ft.·- P.Pob.'wd 
F·FIU'I C,Cuvffl 

.. _ 
........ U.U"""""1 SM-Smooth 
e,a,dq ST.stttppud R·-
f'·Fciauon l,1mtg1.11ar Vfl.V,AOl.ql 

> ~8 OISCON 
c " ruv WW • ·~ ~~ i~<I) • ROD 

OEF'l'H , 8hl "• 58~ & " " 

PZ-201·SS 

F•Fe (moo 
CL·~lnM 

CH·""""' 
H·H•illlud 

DATUM: MSL 
COOROlNATES N· 1067619,5:5 
AZIMLITI1: o 

" z ~ 

i, 
z 

c 
< 
0 -i~ "' ~ ~ 

~~ I:: ;; ~ UITYO TA m 

" .. 
~.ti lYPEANO 

SURFACE ;:g 1E B £ ii t:I: ,_ 

~ 

.Sa 

~ ;:; 

Sheet 1 at 4 

cou.AA ELEV: 481.05 
E: 5JSS62.0B 

!NCUNATION: ·90 

z 
0 
;:: 
;! 
i!i NOTES 

WATERl..EVELS ~ 
0 INSTRUMENTATION ,_ 

0 m 
gg: w ,_ ··-"" t:ICt:IC 

<110..- .. N!~~ g g DESCR!PTIOti § ~i! \ £rf£:J! f:'!2 ~~! 

LOGGED; S, TILTON 
CHE:Cl(EQ: W. HERST 
ClA Ti;: 3/2/95 

• J,P~R,CL {2) 

• J,l,R 

e J,f.R 
• J,PL.SM-intact 
• J,l,A 

• J,l,R.CL 
• J,PLSM,CL·intact 
• J,l,R.CL 

• JJ1L.S,CL 

• J,PLSM,CL 

• J,J,R.CL 
• J,PL,SM, CL-intact 

• J,l,R,CL {2) 

J,l,R,CL 

J,I.R 
J,l,R,CL 

J.1,R 

• J,t,R,CL 
J,l,R.CL (3) 

• J,P,SM,Cl 

J,lR.CL{2) 

• J,P,SM,CL (2) 

J,l,R.CL (3) 

• J.PLSM,CL 
J,PL,SM,CL 

J.P~SM.CL 

• J,PL,SM,CL 

• J,Pl..SM,CL 
J,PLSM,CL (2) 
J,PLSM,CL 

• J.P~SM,CL 

J,PLSM,CL (3) 

• J,PLSM,CL {2) 

•
• J.PLSM,CL 

J,PLSM 

Golder Associates 

j 



PROJECT: LAIO!.AW/Rt•FS 
PROJECT NO: 943•2848 
LOCATION: BRIOOETON, MO 

1YPE 

OESCRIFTION 

48 38.7-49.S It. 
Sll~hlfy weathered, medium 
bedded, light olive gray 
(5Y 6/1) to greanfsh gray 
{5GY 6/1), fine crystalline, 
medium strong, CRYSTALLINE 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Weathered, ~e nodules 

50 
(<2 mm.}, sfylollde 
49.5·59.5 It. 
Fresh, mecUum bedded, olive 
gray (5Y 6/1), micro
c.rystaJ!lne, strong_, . 
CRYSTALLINE LIMESTONE, 
(ST. LOUIS FORMATION) 
Fosstllferous, styloU~ 

50.9-51,8 rt 
Argillaceous Ume&one 

:t2 @51.5ft. 
Wghtchve gray (5Y6/1), 
Clay seam {-112 m.) 

54 54.0-55,D ft. 

.. 

.. 

Moderately sillcffied 
Limestone 

55.0-55,1 ft. 
Light brown (SYR 5/S), chert 
2one 

@58.4~ 
Light brown (SG 6/1), Cfay 
seam (-1/2 in.} 

59.5-69.5 ft. 
Fresh, medium to thinly 

ao bedded. light anve gray 
(SY 6/1), fine grained. medium 
strong. LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitcs common, 
medium grained calcite 
Ol'f'tals 

CE:FTH SCALE: I :2 
ORIUJNG CCNTflACTCR: LAYNE·WESTEiiN 
DAII...L::'rt 0. \1AHUAIN 

RECORD OF DRILLHOLE PZ·201·SS 
80RtNG \t~QO: NX. Cot& & water CA.TUM; MSL 
DRILLING PATE: 2115/9$ 
ORtU.RtG· CME 75 

PL·Pi.Mll( 
C,0.XV-111::! 
l,J,U~ 
ST-Stu~ ·--
ROD 

COOROINAl!:S N: 1067819.55 
A2lMUTH: O 

......... Fa.F• Oxic1e 
K~d Cl.•Clayll'lfll 
SM,Sn!Qc:Hh CH·Chlonllt 

""""' H-H•W•d 
VR.V,~ 

01 NTI U!''rY TA 

J:w0 1VPEANO aB~ = St.lRFACE 

g ~ DESCRIPTION 

• J,PLSM,CL 

J,PLSM,CL 

J,l,R(2) 

B,1,A 

• J,P,A 

B,l,R(3) 

• J,C-intact 

• B,Pl.R 

• 

• B,PL,SM 

• J,PL,SM,CL 12) 

• J,Pl.SM,CL 12) 

J,l,R 

J,P,R 

• J,l,VA 

J,l,VR (3) 

J,l,R(3) 

• J,I.R 

J,l,R (2) 

• J,l,R(2) 

" ;i; § 0 

ffirij II, 9 iii "o " ~ i~ ~ ;i; ~ 
3' ~ 

~ 
lg 
i· 

I 
II, 
~ 

Shlli:lti!of 4 

COL.l..AA ELEV: -461.05 
E: 5 Hl862.00 

INCUNATION: -00 

z 

rs 
I 
~ 

~ 

NotES 
WATER L=VELS 

INSTAlJMENTATlON 

@49.5~ 
Drllllng rate nfows down 

2/15/95@ 16:00 
Stop drilling 

' 1 

j 

~ 

l 
j 

l 
j 
i 

2/20/95 @ 6:30 _: 
Begin drilling @ 59.5 ft. 

l • 

LOGGED: B. TILTON 
CHECKED: W. HERST 
DATE: 3f2f95 

Golder Associates 



PAOJECT: LAlDtAW/rll-Fs 
PROJECT NO: 943·28'"1 
LOCATION; BRIDGETON, MO 

E 

DESCRIPTION 

64 59.5-69.5 ft. 

•• 

.. 

70 

72 

74 

" 

Fresh, medium to thinly 
bedded, light olive gray 
{SY 6/1}, fine grained, medium 
strong, LIMESTONE, 
{ST. LOUIS FORMATION) 
Stylolites common, medium 
grained calcite c,ystals 

69.5-89.5 ft. 
Fresh, medium bedded, light 
olive gray {5Y 6}1}, f~m 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stytolltes common 

@ 75.0 and 76.5 ft 
Medium bluish gray (58 5(1), 
glauconite zones {less 
than 1 fn.) 
75.2·75.6 It 
Medium bluish gray {SB 511), 
chert layer 
75:.6-77 .1 ft 
Atgillaceous, moderately 
porotJs, some open vugs 
(<2mm.) 

78 76,0-79.5 fl 
Moderate to highly weathered 
fractures 

DEPTH SCALE: 1 :2 

" 0 
~ 

~ a 
< 

"' " 

CAILUNG CONTRACTOR: tAYNE·WESTEAN 
DR1LLEA; 0. MAHIJAIN 

RECORD OF DRILLHOLE pz.201-ss Sheet 3 al 4 

COUAA ELEV: 481.05 
E: 518882.00 

INCLINATION: ·00 

BOAJNG MEi'HOO: NX ConJ & water DATUM: MSL 
DAIL.UNG OA're: a/15/95 
DAILL RJG; CME 75 

JO°" Pl.·PIMK 
F·Fat.tr c..,.,_ 
S.S.w V•Undl.Aabrlg 
B·BIIICQirlg ST,stQaplfd 
F,Fcfdt:lr'I l-lttQgi;l.w 

> ~ 

2 \i!i ~o ElOV ao 
z ROD ~~ 

DEPTH Sg ~-a 

" 
.,w "n "' ~~. liS~~ N .... ID4il-

5 1~ 

.. ,.,.,,.. F .. F•Olotlo ·- ""'"''""' -~ CH.Chlonttl 

""""' H·H•liffld 
VA·V. Aoui;tl 

COOAOtNA.11::.S N: 1067619.55 
AZIMUTH: O 

"' ;. z 0 

"'w t; g 
~~ z ;;\ 

w 0 ~ ~,, 
" ;. 

~ 

! 
lil 

D 0 NUITYDATA i- ii ~ a 
~ ;. 

TYPE ANO j~!!! 
58~ g SURFACE 

l)E$CRlPT!ON D g 
" 

J,l,A,CL.Fe 

• J,I.A.Fe 

• J,l,A 

J,1,A 

J,l,R 

• J,l,A 

• J,U,K.CL 

• 6,U,K,CL 

• J,U,SM 

e B,l,R,CL 

• J,l.A 

J,l,R 

J,I.R • 

• J,l,A 

• 

og8 D 
D~ glCI: D• 
2£ ~il!! 

z 
0 
!;: ... z 
!!! 

"' a 
~ 

"' I!! 

LOGGED: a TILTON 
CHE;CKEC; W. HERST 
DA TE: 312195 

Golder Associates 

NOTES 
WATER l.EVE1.S 

INSTRUMENT ATICN 



PROJS:CT: LAIOLAWIRI-FS 
PROJECT NO: 943·2848 
LOCATION: 8AlCG!STON, MO 

ROCKTYP 

DESCRIPTION 

50 69.5-89.5 ft 
Fresh, medium bedded, light 
olive gray (5Y 6/1), f·m 
grained, medium !h'ong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolltes common 
51.3-61.4~ 
Med[un, dark flray {N4), 

82 Claystone laminae 
@ 81.6 ft 

•• 

.. 

S"ei:oming intermittently 
sillceous {zones < 1 in. 
thlck), some pyritized 
fracturestvugs 

DEPTH SCALE: 1 :2 

w 
9 
Q 

' .. < 
"' w 

ORILUNG CONTRACTOR: LAYNE·WESTERN 
OAILLeR: D, MAHURIN 

RECORD OF DRILLHOLE pz.201-ss 
BORING METHOD: NX cc," & water DATIJM: MSL 

Sheirt 4 of 4 

COLl.AA ELEV: <C&t.05 
E; !116862.00 

INCLINATION: ·90 
OAIWNG DATE: .?/15195 
DAILL RIG: CME 75 

JSffl PL·Plwllr 
F·l'U C.C.,,,,d ~-- u,urnu;m,g 
ll·Blldijr1g Sf·StaPP!ld 
F-F-~ll.ion ··-l; 

""" 0 :M~ z AOO 
01:PTH z 81rl , 
'"' 

~ ~ 

COOAOINATE;S N: 1067819.55 
AZIMUTH: o 

P·l'tllshed 
K-6~ ... .,.,,,.,, .. ._ 
VR,.V.~ 

F•F•Ol<i<I• 
CL+Oaylnfil ~· H-H1Md 

NTINUJTY CATA 

TVP-EANO 
SURFACE 

DESCRIPTION 

• J,U,R.Fe 

J,I.R 

• J.P~SM 

• J,l,R 

• J,l,K 

e J,l,R 

"' z 

ffi~ 
i:~ ~-
3 

"' " ~ < 
i "' ~ 9 ffi ~ 
1,l "' " ~ ~ m c .. ;;; 

ooa:!:' 
OlnCFQllt ..,_..,OQ_ 
~2i!&! 12 

z 
g 
~ 

" c 
ffl 
~ 

NOTES 
WATER L.£1/EtS 

INSTRUMENTATION 

@B0.11t 
Ccreloli$ 

LCGGEO: B. TILTON 
CHECKED: W. HlffiST 
PATE: 3/2/95-

Golder Associates 
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15 

30 

45 

75 

105 

Well No. PZ-201A-ss 

Boring No. X-Ref: Pz-201A-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

SuNey Coords: Northing: 1067832 tt. 
Easting: 516748 ft. 

Drilling Summary: 

Total Depth 90.0 tt. 
Borehole Diameter 10 111.1n. {O.o-33.o 11.1 s 11a in. ,so.o-oo.o 11.J 

Casing Stickup Height 1 .81 ft, 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75. Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 718 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing 8x8 in. Square Steel, by 5 tt. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log ---
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.81 
80.00 
89.80 

80.00 
89.80 
90.13 

C1 
s, 
C2 

480.16 

398.35 

388.SS 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with a-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

- 398.35 

- 388.55 

- 388.22 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-nngs 
Sand Pack: 16-35 mesh Silica Sand, 75.1-90.0 tt. 

Filter Pack: ---------------
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-65.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 65.0-75.1 ft. 

Concrete: 0.0-3.0 ft. ---------------
Comments: 

Elevation Ground Level 478.4 tt. NGVD 
Top of PVC Casing 480.16 tt. NGVD 

Construction nme log: 
Start Finish 

Task Date lime Date Time 
Drilling 
CME75 
Schramm Rotary 4f22J95 11:00 4/Zl/95 7:45 

Geophys.Logging: 
Casing: 4/ZlJSS 7:50 4/Z2J95 6:00 

Filter Placement: ·=· a:oo 4/Zw., 9:10 

Cementing: 
Development 
Bentonite Grout =· ""' =· 11;00 

Bentonite Seal =·· ~ ~ 9:20 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

I 
I 

,co 
00 

80 
I 
I 12 

70 

! 
60 

so 
40 

N ,o 
20 
,o 

0 
0 20 40 60 60 ,OQ 

TIME (Minutes) 

Not to Scale Supervised by 0.Alloway 
Job Number ---~9"43,-_~2,-84"8~----

Site LA!DLAW/OU2 RI-FS/1,..,10 

File Name PZ201 ASS 





IIIIJill/11 
LAIDLAW WASTE SYS-MB INC, 

SOIL BOREHOLE 
sm: NAME AHO UlCATIOH llRIW'«l MElHOO: 

6.25 inch [,D, Hollow Sten Auger 

- MEIIIOll: 
!.AIDLA'w/OU2 Rl-tS/MO 

SPL !T SPOON• 2.0 inch O.DJl.5 inch l.D. CSP> 

\JEST LAKE LANDFILL SHELBY TUBE• 3.a <och. O.D./2 13/16 ~ch I.O. <SH, 
OPERABLE UNIT 2 W.\TER L£'IEL 

TIME 

DATE 
NORTHING, 1067320.25 

CASING llEl'IH OA.TIJM CASTING: 517101.58 ELEVATIOH 4 79.0 

ORlU. RIG CME: 75 - TRUCK MOUNT SURFACE CCNllfl10NS 

AHG!.£ -S.IMPI.E K<MMER 

~ i! I I ~ E!I I SAMPLE NUMBER 
AND I ; I DESCRIP1lON OF -

.... l l.6' I~ <O.O 4.6 f't.) flrM, do.rk y~ltow1sh brown -.... 2 ;:. (JOYR 4/2), hOMogenouS, CLAY(Y SILT, NR, -
~ -'- 2 <l!Qll) noiSt, <CL-ML), (LOESS) SP -'-- 1 3 

0 -'- = '-
t: . __ --
c:::- 2 '- ,___ -6 1,4' -:... 2 aiF -- 2 """ illl SP -- -:::- 3 4 

® --:... L... -'- @ 3.4 f't., cotor cho.nges to dusky -'- yeUowish brown C!O'fR 2/2) -t:::- 4 
,. ~ -l !.6' -

~ 3 air (474,4) 4.6 -'- -L.. 6 Ul!Tl.l~ (4.6-8.3 f't.) S:ttFF', nottted l<ght olive SP -'--- 5 7 gray CSY 5/2) o.nci ol'ive gra.y <SY 4/l), 0 -:: L. CLAY, l;ttte Silt, tr"O.Ce Grc.vet, NR, L. -
I:: L_ Moist, (CL), (LOESS) --'-- 6 '- I--- -L- -L.. [cf -'- -
L. """ SH -t::- 7 0 -:: 
~ -'- -L-

,.,,~ -'-- 8 -L (470,7) 9.3 '-- -L.. l -L.. 2 2.0' (8.3-l~.1 f't.) Sof't to f'ir"M, light oliv-e -.... -.... 4 ,s,;:l gro.y C5Y 6/D. SIL TY CLAY, •ron sto.ineQ!, SP -
t:- 9 4 NR, MOiSt, <CL-t'1L), <LOESS) 

® --I:: -
L -'- -t::- 10 l... L 1--- -2 t.6' -L.. 4 li1f -.... -.... 4 tBll:O SP -'-- 11 4 

® -
~ --

L -'-- -
t:-12 l... L '-- -2 1.1' -L. 2 li1f -L. -L. 4 k~:ni SP -:-13 6 '-- 0 -:: -~ 

@ 13,S f't., beconmg :ncl'"'!:'C.Singly ;ran -
L. -1::- 14 -~.,Mt •- stc.;ned ~ -1-5' SP -L. ~"'"'"" e 14.0 ft., becanmg wet, vel'"'y soft -'- fr,r Ii! . Ee' ~ ® -'- I~ 75:0:l -

LOG 
IIOAINCNO, 

PZ-202-SS 

SHEET 

l OF 3 

OOI..LlNG 

S1'l,RI' F1NISH 
l1IIE TIM£ 

07150 09,45 

DATE DAT. 

2126/95 2/26/95 

-
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JTIIIIIJ/f 
LAlDLAW WAS- $VSTEMB INC. 

SOIL BOREHOLE 
Sll'E NAME ANO LOCA110fl IIRIWNG MEIHOO: 

6,25 inch I.D. Hollow SteM Aug('r 

--LAIOLA'w/OU.2 RI-F'S/MO 
SPLIT SPOON, 2.0 inch Q,D./1.5 inch I.D, CSP) 

WEST LAKE'. LANDFILL SHELBY TUBE: 3,0 Inch 0.0.12 13/16 Inch I.D. (SH) 

OPERABLE UNIT 2 WATER I.E'la. 

llUE 

DAlt 
NORTHlNG• 1067320.25 

CASING llEPl'H DAlUM EASTING, 517101.58 E!.£VA110fl 479.0 

llRJU. RIO CME 75 - TRUCK MOUNT SURFACE CONlll110NS 
ANGLE -IWIPl.t tw.lMER 

!i i! ! I I SN.FI.E NUMBER I 
AHi) 

i 11 I ~ or MA'!Bllll. 

.... ~ (8.3-19,l ft.) Soft to Flrr1, light ot;ve SP -.... gro.y (5Y 6/D, S!L TY CLAY, iron stg,ined, -
~ ® -'-- NR. Moist, (CL-Ml), CLOESS) -t::-" 16 ~ <-=- -··Clrt J,,C' -.... '[ii" 

IN : - "'""'""" SP 
~ ri:i .. 1e• C1Dll -
:::-- 17 I 

® --I... - -- --
:-18 - ~ -

·~f·t 2.D' -'-- IT- -'- , .. , ........... 
SP -'-- r°"' &' ""' II -

t::- 19 2 
@ -3 C19,I-19A Ft.) F.rM, ugnt olive gro.y -

~ 5 -I... (SY 5/2), SILTY CLAY, NR, noost, <CL-Ml), -I... <LDESS> -
t::-20 -C (I9A-2L9 ft.) Firn, oliv£> gro:y <SY I-- -2 !.4' -.... 3 alF 4/D, S[L TY CLAY, <ron sto.>ned, NR, -.... Moist, <CL-ML), <LOESS) SP -.... 5 C7!1YJ -t::- 21 6 @ --'-- - -.... -- -
,=-22 - <Cl.9-24.5 Ft.) Loose, ollvi.> gray ,___ -:: I D.4' ~ (SY 4/1), f'tne SANDY SILT, NR. do.Mp, -~ 3 ~ - <Ml), CLOESS) SP -- ' {i!!l)!l -
t::- 23 5 @ --I- -- -'- -
~24 .... ~ -:: I 1.s· C,24.5-25,0 Ft.) FirM, olive gro.y 
t: 5 w -(SY 4/D, lo.n!noted, S[LTY CLAY, NR, -'-- 9 1,:., • da,Mp, CCL ~MLl, CLOE SS) (454.0) 25.0 

SP -t::- 25 12 @ -.... (25,0-29.5 F'1::.) Conpoct, otive 91"'0.y -- ' ... 
(5Y 411', 1o.l'1tna. ted, Fine SANDY SILT. -.. : :1-'-- NR, dry, CSM), (ALLUVIUM) -'-- .... -

:::-2s .. ::..,, @ 25.5 f't. beCOMinQ MOlst c...- -:: 2 CU' ,. -- B elf .... -.... . ... SP 
~ 9 (!\i) .... -t:- 27 9 .... 

@ -.... -.... 
I... .... -'- .... -I- .... -
:-28 

.. : :1- '--- -
5 1.5' ' ... : 7 IT' 

.... .... - SP -.... 6 t)!j:Y,) : : : : -
:::- 29 9 .... @) -.... 

C29.5~3o.8 Ft,> CoMpo.c:t, olive gro.y -
~ 

.... -I... 

.. : :1- (5Y 4/D, fine SAND ;nterbedded with -- .... SIL r. NR, Moist, (SM), CALLlJVJUM) -. .. . 

LOG 
llORtNG Ho. 
PZ-202-SS 

SHEEI' 

E or 3 

DRILL/HG 

START F1NISH 
'l1IIE TIME 

07•50 09145 

DAlE OAlt 

Z/26/95 2126/95 

REWRl<S 

e: 
z 
0 
C) 

(!) 
z 
::I 
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Ee 
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IIITJITIII 
U.IDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE LOG 
SITE NAME N<O L<ICATIOII DRIWHGMEIIIOO: IIOAlNG NO. 

6.25 mch f,D. Hollow SteM Auger PZ-202-SS 

Slf££T 

SAMPlJNQ MElHQ01 3 OF 3 

LA!DLA\,//OU2 RJ-F"SIMQ 
SPLif SPOON1 2.0 Inch IJ,D./1.5 inch I.D. <SP) DRIWN!) 

\JE:ST LAKE LANDf"lLL SHELBY TUBE• 3.0 inch O.D.12 13/16 Inch I.D. <SH) START FINISH 
OPERABLE UNIT 2 WATER LEVEL TIME 1lME 

TIME 07•50 09,.<15 

llA'IE llA'IE lllllE 
NORTHING, 1067320.25 

CASING DEP1l! 2/26/95 2126/95 
CIITUM EASTING, 5!7101.58 El.E.VATION 479.0 

OR!U. RIG CME: 75 - TRUCK MOUNT SURFACE c:ot10010NS 
ANGLE -SAMPLE HAIIMER 

~ i! I ! i !WIPI.E NUIIIIER i 

i - i -!lESCftlPl1Cff OF IIA'IERW. 

i-
- 2 ·mr M (29.5-30.8 ft,) CoMpa.c:t, olive gro.y SP -o.e· - 50/2' o.iF .... C5Y 4/1). tine SAND mterbeddea with @ -- ,.,. SILT NR, riOiSt (SM). CALLUVIUM) (448.2) 30.9 : -
::- 31 End of Soil Borehole Log at 30.8 ft. - Splrt spoon o.ncl - o.uger refusal - See PZ-202-SS Record of' DriUhote for - a.t 30.S ft, 
I:: -rock dqsc;ript;ons -::-32 --

i 
~' ;, 
~· ... -:... -

_::: 33 -
--:. 

I... -'- -:... -:::-34 --~ -

>-c:, 

~ I? 
"' "' :c ::,:: 

u 

"' I... -I... -t::;- 35 --.... -~ : I... 

·,r. 

"' ' t::;-36 - -:... -:... -
" <C 

~ ' "-
:... -'--37 -t:: -
I... : 
I... -t::;-38 --

0 
u.J 

"" "-
"" '< g c 

:... -'- -.... -'--39 -I:: --I... -'- -t::;- 40 --'- -... -'- -
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RECORD OF ORILLHOLE pz.202-ss She« 1 al • 
PROJECT: LAIOlAWIAl·FS BORING METHOD: NX C;;m & wat1tr DATUM; MSL COUAR ELEV: 479.0t 
PROJECT NO: 943-2848 OAIWNG DATE: Z'2Bta5 • 2127/95 COORDINATES N: 1007320.2 e: s1110,.a 
LIXATION: BRIDGETON, MO CRIU..A10: CME7S AZIMUTH: 0 INCLINATION: -00 

AOCKTYPE 
J.JMt PL•Pl«lar ........... fa,.FaO. 

" z 
""" C,.C,,,,,d ··- CL.ctayln!I z 

" ii 11 ~ ........ U·U~ Sl,l.smoot, CH·c:Hoott 
~ril 

~ 

" "' ~ 
0 11, < g ~- sr,S1app11<1 ""'""' H-H•aito z ~ 

.·~ "'""""' l·lrt~ 1/R-V, RolJQt'I GAF-GnMII Filed ~~ w ... 
l,l NOTl!s 

~ i- :, ;'!; ii WATER LEVEt.s OESCRIPTJON • ,~ 0 NUITY T ffl c 
ll,- g • a ;; 0 fNSTRUMENrATION 

~ El..."V ~I i!co 
g ... 0 -- z ROD TVPE/\ND ~g ti: ~'° ii: o:88; ~ " DEPTH , ~ffi ~ 158:i : S1JRFACI:: • a:... ... 0 a: 

(Ft) • ~~ . 0£$CRIPTION 0 ~§l 12.:E~li'! 
t'l.-<'lc,.. 

c,aoo •• ~~2:i~! •"""'"' ~ .. II> ... " . 
L. ,. 

0.0-30.S II. 
. 

See Solt Borehole Log 
PZ·202-SS 

,. 

-"' . 

L.. 22 . 

- " . 

L.. 26 . 

... " . 

.. "' . 

30.8-44.111. ..... 448."1 

~11 ~hUy weathered, medium 30.BO 

I 
30.SO Broken Zone 

I ded. light orwe gray 
(SY 6/1), medium ~ained, 1 medium strong, L! ESTONE, Some sand in return 
(ST. LOUIS FORMATION) water: driller says ... ,. 31.4and31.9ft material seems to be very • 
Jron stained clay infiUins rubWy 

OEP1'H SCALI::: 1 :2 LOGGED: M,HIRT 
Golder Associates DRILLING CONTRACTOR; LAVNS.WESTEAN CHECKED: R, BOOTH 

OAli.l.EFl: 0- MAHUFUN CATE: 3'13/95 



PROJECT: LAIOLAW/R!-FS 
PROJECT NO: S43-2648 
LOOATION: BRIDGETON, MO 

ROCK P 

DESCRIPTION 

32 30.S.44, 1 ~ 
Slightly weathered, med'rum 
bedded, light ollva gray 
(SY 6/1), medium grained, 
medium strong, UMESTONE, 
(ST. LOUIS FORMATION) 

33.4·34. 7 tt 
Umestone becomes moderately 
weathered, grayish orange 

34 (10YR 7/4) with dark yeU6wish 
orange (10YR 6/6) slainfng 
and cross bedded 

,. 

44 

.. 

.. 

44.1·59.1 ft. 
Fresh, thickly bedded, fight 
olive gray (5Y 6/1), micro
c,ystalllne, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
45, 1-46.1 ft 
Large pyrite crystals 
Some calcite crystals 

DEPTH SCALI:: 1 :2 
Ofl!LUNG CONTRACTOR; lAYNE.WESTEAN 
ORILI.EA: C. MAHURIN 

RECORD OF DRILLHOLE PZ·202·SS 
BORING MEiHOO: NX Core & Wll.tar 
OA!LI.JNG DATE 21213/9!5 - 2127/D5 
DAILL RIG CME 75 

DATUM: MSL 
COORQ!NATES N: 1067320.2 
AZIMUTH: o 

TYPE AND 
SURFACE 

0E$CRIPTION 

J,l,R (2) 

• J,U,R 

J,U,R 

J,Pl,SM 

• J,Pl.SM 

J,IJ,R 

Core Loss 

J,C,SM 
J,C,SM 
J,(R 

J,C1SM (2) 
J,Pt...SM 
J.1,A 
J,!,R,Fe 
J,C,SM (3) 

J,C,SM 
• J,t,SM 

J,C,SM (2) 

J,l,SM (3) 

Core Loss 

J,l,A(4) 
• J,l,A 

J,C,R 

• J,U,SM,CL 
J,l,SM 
J,l,SM,CL 

e J,l,SM,CL 

• J,(SM 
J,C,SM 
J,Pl.SM 

• J,PL,SM,CL 
J,r,R 
J,l,SM,CL (2) 
J,l,SM (2) 

Sheet 2 of 5 

COL.LAA ELEV: 47Q.01 
E: 517101.S 

INCLINATION: ·90 

NOTEs 
WATER l..e'VE!.S 

fNS'rRUMENTAT!ON 

35.8 ft 
Drilfing is :slow dlle 10 
rubbly conditions 

37.0 ft 
Water pump keeps shutting 
down, drllfer reports 
that bit is getting 
plugged off 

LOGGED: M. H1RT 
CHECKED: A. SOOTH 
DATE: J/131915 

Golder Associates 



PROJECT; LA!Ol.AWJRI-FS 
PROJECT NO: SJ43.2R48 
LOCATION: BRIOOITTQN, MO 

AOCKTYP 

DESCRIPTION 

48 44.1·59.1ft. 

50 

Fresh, thickly bedded, light 
oflve gray {SY 6/1}, micro
crv:,ta!line, SO<lng, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

49.4-49.B ft. 
Medium to coarse grained 

51.0ft. 
Iron stained nodules 
51.0.51.6 ft. 
W healed fracwres 
51.&52.4Jt. 

52 SUghtiy weathered, 
aranaceous, thfnly laminated 

52.9-53.9 It. 
O" healed fra.t.ture 

55.3-56.6 fl 
Medium to coarse grained 
55.9ft 

55 Chert filled vein 

.. 
59. H.l7.6 It 
Fresh, thickJv bedded, light 
olive gray (sY 6/1), coarse 
grained, medium strong, 

eo UMESTONE. (ST. LOUIS 
FORMATION} 
60.3·G1.3 It 
Stylolitic 

63.8·64,3 ~ 
64 20" healed fracture 

DEPTH SCAl.5: 1 :2 
ORJWNG CONT"RACTOR: LAYNE•WESTEAN 
DRILL.EA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-202-SS Stlffl 3 of 5 

COLL.AA a.ev: 479.Q1 
e: .!J-11101.e 

INCUNATION: -90 

80R1NG METHOD, NX ~ & wmer 
DRILLING OAT!;: 2126195 - 2/27/95 
OAJLL RIG: CME 75 

l.OOGED: M, HIRT 
CHECKED: R. BOOTH 
DATE: 3/13195 

J,l,SM 
• J,l,SM 

J,PL,SM,CL 

• J,l,R,CL 
J,C,SM,CL 

• J,!.A 
J,l,A 
J,l,SM 

• J,l,R 
J,C,A 

J,PLR,CL 

• J,l,A 

• J,PL,R (2} 

• J,PL.R 

J.l,SM,Cl 

• J,l,$M,CL 
J.t,SM 

• J,l.R,CL 

J,l,R (4) 

J,l,R 
J,l,SM 
J,l,SM (2) 

J,l,A 

J,l,A 

• J,l,SM,CL 
J,l,R 
J,l,R 

DATUM; MSL 
COORDINATES N: 1067320.2 
AllMUTH: 0 

c 
< 
9 
~ z a 
~ 

z 

I !? 
i l,j 

c ~ ., 

Golder Associates 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

-j 
j 
1 
l 
J 

j 

j 
l 
1 

i 
J 

l 
~ 



PROJECT: LAIOLAW/FU-FS 
PROJECT NO: 943-2848 
LOCATION: BRlOOETON, MO 

KTYPE 

DESCA!PT!CN 

64 59.1·67.8 ft. 
Fresh, lhicklv bedded, ltght 
olive gray {5Y El/1), coarse 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
64.5-65.1 ft. 
Silly interbeds 
64.3-66.4 k 

55 
Fine to medium grained 

412.01 
67.0-69.7 ft. 67.00 
Fresh thickfv bedded, light 
olive gray (5Y 6/1) to greenish 
gray {5GY 6/1), medium grained, 

68 
medium strong, DOLOMITE 
(ST. LOUIS FORMATION) 
69.0.69.2ft. 
Becomes sl!ghtfy weathered, 
dark veUowish orange 
(10Yi:t 6/6) to moderate 
yeUowfsh brown (10YR 5/4) 
67.&67.8 ft, 
Clavinfillfng 
69.7·71l9 ft 

70 
Moderately weathered, medium 
bedded, dark yelloWU3h orange 
(10YR 6/6) to moderate 
yellowish brown (10YR 5/4}. 
m-c grained, medium strong, 
ARGILLACEOUS OOLOMfTE, 
(ST. LOUIS FORMATION) 

74 

,. 

72.5·76.1 ~ 
Vuggy, moderately to highly 
weathered. some calcite 
crystals 

75.g...77.2 It 
Chert 
n.J...n.4tt. 
Htghfy weatherad 
78.0-78.1 fl 

78 Highly weathered 

78.9-89.2 It 
Fresh, medium bedded, 
yellowish gray (5Y7/2}. very 
tine grained, medium strong, 
LIMESTONE. (ST. LOUIS 

eo FORMATION) 

DEPTH SCALE: 1 :2 

8 
~ 

~ 
i2 
G 

OFULUNG CONTRACTOR: LAYNE·WESTEAN 
OAILLEA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-202°55 
SOFIING M£'iHOO: NX Cote & we.tor 
CRILUNG DA TE: 2128/a!'l • 2127 /95 
CRILL RIG: CME 75 

DATUM: MSL 

Sheet 4 of 5 

COLLAR ELEV: 47U.Ol 
E: 517101,6 

INCUNATION: ·SO 

J.Jont f'L,P1in. 
~ .... C.Cl.1'\IIICI ..,,,... U·UtWaling 
S.Baddirtg. ST·51tPINld 
f.FCnli,;:,n t.ltt~ 

> W• 

ll " ·~ a.ev ~~ RQO il ,r ""'" 
z BM 0 

(F1l ,r 
ti; 0000 

~w 
"~• 

....,, 
69.10 

4Q,t91 
74.10 

78.,70 

' '"' .. 

..... 

7 B7"',. 

' "' .. 

........ 11' N .. !11111 .. 

COOROINATi:;S N: t06?320,2 
AZIMUTH· O 

........... Ft-F•~ 
K-Sicllnllded CL,Ctaylnllil ··- CH""'°"" fl.- H•H•ar.d 
VR•V.~ GRF~alfllkid 

01 NTINUITY AT 

)iw TYPE ANO e.~91 0 

ao~"' SU-A FACE 

• • • c 
OESCRIPTIOU 

J,l,R 

• J,P~SM (3) 

• J,P~SM (3) 

J,l,SM 

• J,l,A (3) 

J,l,R 
• J.1,R 

J,l,R 

Cote Loss 

• J,(R (2) 

• J,l,R(4) 

• J,J,R 

J,l,R.CL 

J,l,R 
• J,PL.R.CL 
• J,l,R 

Cqreloss 
• J,C,R,CL 

J,U,SM 
J.1,SM 

G 
0 z ' ffi~ " " ~ G 1,l 9 ! z 

=§! w 0 ~ 
1,l ,r g z ;:;- ~ 

• ~ 0 0 
~ g 

" 
. 

OCOCI "'"'oo.., ..,_..,.., .. 
l'\I.., ..... ., 
IX: ti; a:: a:. a: 

z 
0 

~ .. z 
!!! 
0 

iii 
~ 

LOGGED: P,t HJRT 
CHECKED: A. SOOlli 
QA TE: 3113/95 

Golder Associates 

NOTES 
WATER 1..tVELS 

INSTRUMENTATION 

1 
j 
j 



PROJECT·. LAIOLAWJf\1-FS 
PROJECT NO: !.!43·2848 
L.OCATION: BRIDGETON, MO 

E 

DESCRIPTION 

ao 78.9-89.2 rt. 
Ftest,, medium bedded, 
yeffowf>h gray (5Y7/2), very 
tins grained, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

sa, a2. 1-82.2 ft. 
Poroustvuggy 

83.Sft. 
1~ thick clay lnfiUlng 

84 83.7-64.3 ft. 
Micrycrystalllne 

as.o-as.2tt. 
Moderately weathered between 
joinlS 
BS.&87.1 ft 

00 
Pvrilo crystal$ 
85. 7-68.4 IL 

.. 

SlfghUy weathered, some c:rosl!I 
bedding 

85.4-86.9 ft. 
Coarse grained 
89.0.892 ft. 
Moderately weathered 

89.2-89.9 ft. as. 
Moderately weathered, thinly 
laminated, medium dark grii:Yas. 11 

00 (N4), very fine graJned, 89 extremely waak rock, ' 
SILTSTONE, wlfh claystone 
interbef;f$, (ST. LOUIS 

R no 
89.9- 20fl 
Fte!lh, thfcidy laminated to 
medfum bedded, medium gray 
(N5), fine grained, medium 
$kong, SANDSTONE, (ST. lOU!S 
FORMATION) :ia1.ot 

92 End of Record or Orillhole 92.CO 
at 92.0 ft. 

94 

.. 
OEPlri SCALE: 1:2 
DRILLING CONTRACTOR: LAVNE·WESTEAN 
OAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE pz.202-ss 
aQAlNG METHOD: NX Core & water 
OAILUNG CAi'E: :?i26195 - 2127/95 
DAILL RtG; CME 75 

DATUM: MSL 
COORCINATESN: 1067320.2 
AZIMUTH; 0 

Sheet 5 tA S 

cou.AA ELEV: 479.01 
E: 1517101.8 

INCLINATION: -SO 

• "'' ' 

11 

I 

I 
I 

Ii 
I j ! 

11; 

J 11 

, ......... i:.it. Ch'xlll" 
K·Slc~ Ct,..aiylntit ........... CH·Chlonlt - H,Heahl<I 
VR-V. Rolq, GRF-Orwlll Fa!id 

o, NnN ITY CATA 

iw TYPE ANO LB! 0 SURFACE a • 
OESCRIPTION • • " • 

J,PL.SM 
• J,PLSM 

J,l,SM,CL 

J,l,R,CL 

J,l,R (3) 

J,l,A (2) 

J,J,SM (2) 

J,l,SM 

• J,PLSM 
• J,U.R 

J,l,R 

• J,PL,SM 

• J,l,SM,CL 

LOGGED: M. HIRT 
CHECKED: R. scorn 
DATC:, 31:J/95 

" " iE " < ~ 
"'" lE ~ 

0 s " 'l!['l ~ I'.! Nm-eS w ~ 

~ ig ~ ~ ~ 
0 If WATER L='"Vas 
"- ~ a INSTRUMENTATION 

~ 

,:,,~g:s! ...... ..,,o- ~ 

1l£iil£i!! 

Golder Associates 
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1-0 

.. 

; 

·15 · 
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r ', 
: 

·30 

... 45 ••• = ... 
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-. 

:-;/ = s: 
:-SC=? 
:::= ... 
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·105 

120 

~--~~ 

.. .. .. .. 

~ 

Survey Coords: 

Well No. PZ-202-SS 

Boring No X-Ref· PZ-202-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1067320 ft. Elevation Ground Level 479.0 ft. NGVD 
Easting: 517102 ft. Top of PVC Casing 481.17 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Task Date Time Date Time -- --Total Depth 90.0 ft. 
Borehole Diameter 10 1/4 In. (0.0-33.5 ft.) 5 7/B in. (33.5-oo.o It.) Drllllng -- -- -- --

CME75 2126/95 7:50 2/27/95 11:DS -- -- -- --Casing Stickup Height 2.16ft. 
Driller Layne-Western Schramm Rotary 3/11196 10:30 3/12/95 8:DO -- -- -- --

St. Louis, MO -- -- -- --Geophys.logging: -- -- -- --casing: -- -- -- --Rig CME 75, Schramm Portadrlll T660H 
2" PVC 3112195 8:10 3112195 11:30 -- -- -- --Blt(s) 61/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Button Bit for Reaming e" Steel 3/Tl/95 14:16 3111195 14:30 -- -- --
Drilling Fluid Auger-None, NX Core Water, -- -- -- --Filter Placement: 31121&5 8:35 3112/96 0:10 -- --Air Rota~ 

Cementing: -- -- -- --Protective Casing axs In. Square Steel, by 5 ft. long 
Development -- -- -- --
Bentonlte Grout .,,.,.. 9:35 3/1Z95 10::30 

Bentonite Seal ~ 9:20 ~ ~ -- -- -- --Well Design & Specifications 

Basis: Geologic Log X Geophysical Log ___ >-------------------
Casing string(s): c = Casing S = Screen 

Depth StrinQ(s) Elevation 
• 2.16 - 40.20 Cl 481.17 ---
40.20 - 89.10 s, 438.81 ---
89.10 - 89.43 C2 389.91 ---

+ 1.00 - 34.00 C3 480.00 ---. ---- ---
Casing: C1 2 in. dla. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2 in. dia. threaded PVC end cap 

- 438.a, ---- 389.91 ---- 389.58 ---- 445.01 ---- -------

(4 in. long or 0.33 ft.) (C3-see comments) 
Screen: S1 2 in. dla. Schedule 80 PVC, 0 .. 010 in. 

machine cut slot, flush threaded with 
b-nngs 

Sand Pack: 16-35 mesh Siiica Sand, 39.0-90.0 ft. 

Riter Pack: Less than 50 mesh Silica Sand, 

38.0-39.0ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-28.0 ft., Neat cement, 3.0-34.0 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 28.0-38.0 fl. 

Concrete: ..:Oc:.0:...-:::3·c.::0.::ft::... ----------

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

,oo 
90 
ao 

I 
70 
eo 
00 

•o 
~ 

30 
20 
,o 

0 
0 20 •o 00 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. 10 / 6 5/8 in. 00 Steel Casing 

Temp ('Cl 

so ,co 

Not to Scale Supervi,edby ___ ...:B::·.c.TI"'lt=onc:,.... ____ _ Site LAIDLAWIOU2 Rl-FSIMO 
Job Number 943-2848 File Name PZ202SS 





JllflTJlfllll SOIL 
LAIDLAW WASTE 8V8TEU8 INC, 

Slll: IWd£ N¥J LOCA110N Olffl.l.llG YElllCll: 

6.25 inch 

--
LAIDLA\//OU2 R!-fS/MO 

SPLIT SPOON= e.o 
vrsr LAKE LANDrILL 

OPE:RABLE UNIT 2 WATI:R 1.£1/EL 

1111£ 

Diil£ 
NORTHING, 1066661.50 

CAS1NG l1EFl'H DATUM EASTING, 516607.70 El.£VATIOII 404.2 

OAll.l. RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS 
NQE -90 - NA 

SAMPI.£ HAMMER 140 tb, - f'altlng 30 Jnches 

~ ~ I I i ii Sl.lll'I.E --!l'I I DESCRIP!k>H Of IUilERW. 

.... <0.0-4.2 ft.) Sof't, do.rk yetlow;sh l:Jrown ..... (!OYR 4/2), Fine so.ndy SILT, Moist, <Ml), 
t: <LO(SS) 
'--- 1 .... .... 
'--
I::.. 2 

ID - I LJ' - 2 rr, - 2 65l} -- 3 2 
..:: ~ 

--- 4 ~ 

= 
I 

,!,~ 
(4.C-16.2 f't.> F•rl'I, l'IOdero.te yellowish 2 ~ 
br01Vn <lOYR 5/2} to light gl"'ay CN7l, - 3 -=- 5 

3 silty CL,AY, MOiSt, <CL), <ALLUVIUM) 

-
=- 6 I-- I 2.0' - 3 2.0' -- 3 ""' - 7 5 -~ 
--- 8 I-- l 1.7' - 3 2,IJ' ,_ 

3 <S:!Zl -1-- 9 6 
~ .... 
'-
L... I-

:::- 10 I-
2 w 

I- 4 2.lr 
'- 3 ,,,., @ 10.4-J6.0 f't., wet ... 
-11 5 

t: 
~ 

L... 

:::- 12 I-
0 1.s· 

'- I Eir L... 7!ll!) '- 2 

':::-- 13 3 

'-

t::-14 ~ 

I 
20·~ L... I 2':W 

'- 2 ""' .... ·-

BOREHOLE 

J.D. Hollow StE'l'I Auger 

inch O.D./l.S inch l.D. CSP> 

i 

I 
: ---: 

- ---SP -...:: 
CD ----(480.0) 4.2 - : -SP -
® -: 

-
~ ---

SP --
@ : --'-- ---
SP --
0 -:: 

---'-- ---SP --: @ ---,__ ---
SP --
© -: 

: 
'- -

SP --0 --

LOG 
-HO. PZ-203-SS 

SHEi" 
I Of 3 

DRIUJNC 

STARI" FINISH 
1IME TIME 

15100 18:00 

Diil£ llAlE 

5125195 S/25195 

REIIARICS 

I 
~I 
~: 
~1 
::r:i 

"I 
~ ~ 
<t 

5 ~ 
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JIIJIJIIIII SOIL 
LAIDLAW WASTE BYSTalS INC. 

SIIE fWIE ANO I.OCATIQN DRIU.llll lEllOI>: 
6.25 Inch 

--
LAIOLAIJ/OU2 Rf-FSIMQ 

SPLIT SPOON1 2.0 

\JEST LAKE LANDFILL 
DPE:~ABLE UNtT 2 W/(tER UllEI. 

TIME 
0011: 

NORTHING, t066661.50 --Cl'.1Ull EASTING• 5!6607.70 ru:YATION 484.E 

ORIU. RIG CME 75 - TRUCK MOUNT SURF..:£ COHDfflOHS 
NQ£ -90 - NA 

S1111P1.E HAMIIER 140 lb. - to.Uing 30 inc:hes 

' 
3 I I i ---!! i O£SaFl10II Of' YIITERIII. 

I-

, .. ~ 
(4.2-16.2 tt.) F!rM, Moder"'ote yeUo11';sh .... brown (IOYR 512) to light gro.y CN7), .... Silty CLAY, Moist, (Cl), (ALLUVUJM) E-1e r 

0 
I- 0 air {16.2-26.4 ft.) Soft to f'irM, Mecliul"I 

IU yellowish brown ClOYR 511:) and light gro.y ,__ 
3 (6tll'.) - CN7), clayey S[L T, tro.ce fine !n.nd. -17 4 .... - Moist, CML), CLOESS} 

I-
'-

-18 -e 
2 l.ll' .... 2 & M .... 5 (Slit, I-

~19 6 -,_ ,_ .... 
~20 ~ 

' 2,0' 
I- 3 a.or ,__ 

5 JOOZ .... 
6 IN ,__ 21 -.... ,_ 

I-

:::-- 22 ...... 
1 ... @ 22.0-as,e rt., color cho.nges to neclluM ... 2 a.o· t yellowish brown ClOYR 5/2) ,- 5 '''" -t:-23 6 ~ 

,_ ... 
I-

~24 -
3 1,8' .... 4 Fir - • ('JIJ'I!) 

~25 5 -,_ 
I-
I- i'- e 25.8-26.4 rt., color 1s nedrun grny ~26 -I 1.4' (N5) ,_ 4 e1r .... (26.4-41.2 Ft.) Loose to Vf!!ry del'ISE!', i- G (711',0 .... 

MedluM gr"o.y CNS), f'ine SAND, trc.ce S;lt. .... 
9 

. ,, . 
>--27 .... s:o.turo.ted, CSP), CALLUVltlMl .... t:: : : : :-..... ... ' .... . ... 
'--26 3 1.4' 

: : : 'r-.... • aw' . ... 
5 C7C"".() .... .... 

~ 29 
7 .... .... e 29.0-•1.2 et, ccco.s;onal bi?cls of SILT .... 

mterbedded ••• •I--.... ... ... 

BOREHOLE 

I.ti. Hollow SteM Auger 

inch 0.DJt.5 inch [.D. <SP> 

~ 

i 
SP --
0 --

(469,Q) 16.2 - ----SP --® ----- ----SP --® ---- -= ---SP --@) -
: 
-,__ ----SP --

® ----- ----SP -= ® ----,__ -(457,8) 26.4 ---SP --@ ----,.._ ----SP -
@ -----

LOG 
SORIIIG NO. 
PZ-203-SS -2 Of' 3 

llRIU.Jl;n 

START FINISH 
TIME TIM£ 

15100 1Si00 

DATE DATE 
5/E5195 5125195 

-
e: z 
8 
c, 
z 
::l 
ii: 
c 

,. 
" :, 
c:, 
~ 

,i 

" 
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IJ.J 
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1111111 SOIL 
LAIDLAW WAST£ SYSTEMS INC. 

sm: N.IME ANO UlCATIOII 
DAIIJ.Hl -6.25 inch 

--LA!DLAIJ/OU2 R!-FS/MO 
SPLIT SPOON• 2.0 

VEST LAKE LANDFILL 
OPE:RABLE UNIT 2 WAlEll 1.E\'£1. 

llM£ 
111111! 

NORTHING, !066661.50 
CAslHG DEPlH llll11JM E:AST!NG, 516607.70 EI.E.VATIOII 484.2 

llfllU. RIG CME 75 - TRUCK MOUNT SURFACE CONOmOHS 
ANGl.E -90 - NA 

SN.IPIJ! -
140 lb, - Fa.ll!ng 30 inches 

h ~ I I i ~1 ---I! I OESt1dPllOH OF 1/AlERW. 

§-
~ 5 !.5' 

"':M 
@ 29.0-41.2 Ft, OCCO.SiOnal beds or SILT - 6 1!:i' .... interbedded -- 7 1S:t 

::-31 12 .... 
- : : : : -'- .... .... 
~32 ,, ,,L .. 

4 bZ.'.. 
.... 

L... 5 L... a.a· .... 
12 ,.,, .... 

:-33 to .... .... .... - .... 
~ :::::..... L... 

i::- 34 ::::-
l 1.6' .... .... 4 IT-.... 

~ 5 (911:.!) .... 
:::-:ss 10 

.... .... .... .... . ... 
..... ::::~ ..... 
l::-36 •••• L.... 

' o.e· .... e 36.0-41.2 f't., 1ni:tudes littte Med!uM 
L... 7 air : : :: ~ so.net ..... 
L... ll '40¥) : : : : L 

i::- 37 13 .... .... .... ..... .... 
~ .... 
~ .... 
i::- 38 : ::: L...... 

5 ~.~: .... L... 10 
.... 

L... .... 
'- 25 (EltZl 

i::- 39 50 
.... ... ' .... .... . ... 

~ : : : : L.. 
~ .... 
:::- 40 •••• L...... 

15 c,· .... 
L... 30 w .... 
L... 

.... 
30 , ... , .... 

L... .... 
i::- 41 50 .... 

iil .... (41.2-42.0 Ft.) HO.rd. Mecllt.lM grc.y CN5) ..... o.nd dc.rk reddish brown CIOR 3/4), .... M-ttled SILT <ML) CALL"VIUM> t:-42 E:nd oF' Soil Borehol1<> Log o. t 42.0 Ft. 
L.. 

- See Record of Drill hole PZ-203-SS Fer .... 
'-:;- 43 rock clescript;ons 

t:-« .... 
~ 

~ 

BOREHOLE 

J.D, Hollow SteM Auger 

Inch O.D./1.5 ;nch (.0. (SP) 

~ 

I 
---SP -

@ ----
~ -= ---SP -
@ -----,_ ---
SP ---@ ----
~ ----SP -
@ -----'-- ----SP --@ ----...__ ----SP -(443.0) 41.2 @ ----

C442.Z> 42.0 . . --. ------------

LOG 
IIORIIQNO. 

PZ-203-SS 

Sli£EI' 

3 Cf' 3 

DRll.l.lNG 

START f1NISH 
'I'll£ TIME 
154)0 19,00 

DIITI! QI.I< 

5125/95 5/25/95 

-
~ 
0 
(.) 

~ z 
3 
iE 
0 

~ 

< 
> 
"' 
" = 

i1,;; 
Q ...., 
C!) 
C!) 

g 
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' ,., 
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d z 
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:; 

i1,;; 

~ :c 
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PAOJECT: LAIWW/AI-FS 
PROJECT NO: 943-28-48 
l...OCATION: BRIOGETON, MO 

- 32 

- 34 

- 38 

... "' 

L.. ... 

L 44 

Kn' 

01:SCA!PTION 

O.Q.42.0 rt 
See Son Borehole Log 
PZ-203-SS 
42.CM.4.8~ 
No samples collec!ed 

44.8-53.4 It. 44..!30 
Hard, medium light gra

8 
(N6) 

to dark reddi!!!h brown 10R 3/4), 
SILTY CLAY, mciisr. (C , 
(ALLUVJAL) 

RECORD OF ORILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 5126195 & 5131/95 
DAfLL RIG: CME 75 

439.40 
44.60 

PZ-203-SS 
DATUM: MS!.. 
COORDINATES N: 1066661,50 
AZIMUTH: O 

Sheet 1 of 5 

COi.1AR El.EV: 484.2 
£: 516607, 70 

INCLINATION: ·90 

NOTES 
WATER LEVELS 

IN$'rRUMENTAT10N 

5/26/95@9:15 
Began dlilllng 

. 

. 

. 

-

. 

. 

. 

L 48 • 

DEPTH SCA!.E: 1 :2 
DRIWNG cetrrPJGTOR: LAYNE·WESTERN 
DRIU.SA: D. MAHUFIIN 

1 "' 

LOGGED: O. AJ.J.OWAY 
CHECXEO: 9. TILTON 
DATE: 6/13195 

,!= Golder Associates 



"' 9 
" DESCRIPTION " ~ ;J' 
"' 

48 48.1-57.5~ 
Pale green (10G 6/2} 

50 

53.4--73.61t 
Moderately wealhen:1d, lhlekly 

54 
bedded, yellowish gray 
(SV7/2}, f·m graiood, 
medium stron~, BRECCIATED 
LIMESTONE, ST. LOUIS 
FORMAT!0'1) 
Clay and poorfy tlthified 
Sandstone around pieces of 
Limestone 

" 

.. 

DEPTH SCALE: 1 :2 
OAIUJNG CONTRACTOR: tAYNE·WESl'EPN 
OAll.1.Efl: 0, MAHURIN 

RECORD OF ORILLHOLE PZ·203·SS $INt 2 Cf 5 

COLI.AR ELEV: -484.2 SORING Me-rHOO: NX Core & W1llltr 
ORILUNG DATE: 5126/95 & 5131/SS 
DRILt. RIO: CME 75 

J,.,.,. 
"""""' 

,,.,.,....., 
F,Filllif '""'""' l(~d 

"""°w U-~ "'"'""'ti 9·Btdciing ST.Slsppetl -F·Fohllon /.Irr~ VR-v. Rousts 

~ 
~ D 

0 !~ ""' z ~~ RQO jw'12 
OEPTH z 8M ~ffi a8~ g , 

{FTI ~ 

" ·~ ,:,cc:u:, • • • 0 
m"'"""' N'f''IJOO..- " . 

' "' 

430.SO 
53.40 

• 

• 

• 
2 .. ~ 

• 

• 

DATUM: MSL 
COORDINATES N: f0666a1.50 
AZIMUTH: O 

E: 511i$)7.70 
INCUNATION; ·90 

F•F~ 

"' Cl,.-cbyfnfil 

" "' ~ "'x l, 
H•Hl'.1Nd 'l!l'l z 1li 
GRF~Filltd w 0 

~i; "' " '"' NTI UfT'f DATA "' 
'TYPEANO 

8 " ~~ SURFACE -. ~ 
OESCRIPTIOtt ~ii ......... N 

a;a::a::a:: 

Core Loss 

J,l,R,CL 

J,l,R 

J,!,R 
J,!,A 

J,P,SM 

J,i,A 
J,l,R 

J,l,R.CL 

a 
< ~ 
0 -;; 
'"' ~ z 
0 
~ " 
0008 

~'!?~I'!? 
~2i!l2! 

z 
0 

~ 
'"' ; 
0 

'"' ffi 

NOTES 
WA'iER LEVELS 

INSTRUMENTA.TION 

o0.&-52.0 ~ and 
52.3-53. 7 It 
Core Joss due to Clay 
washing out 
End of Aun 1 @ 10:15 

• J,l,R,Cl 

423 . .40 
60.BO 

J "~ 

LOOGEO: D. ALLOWAY 
CHECKED: a. 111.TON 
DATE: 6/13/95 

• J.C,SM (2) 5/26195@ 11:00 
End at Run 2 

J.P~SM 

Golder Associates 



PROJECT: lAIOLAWJAI..FS 
f:!AOJECT NO: 9,43.2648 
LOCAilON: SRIDGETON, MO 

TYPE 

DESCRIPTION 

64 
53.4·73.6 ~ 

.. 

.. 

70 

Moderately weathered, thickly 
bedded, yellowish gray 
(5Y 71:!), f,m grained, 
medium strong. BRECCIATED 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Cfay W'ld poorly lithified 
Sandstooe around pieces of 
Umestone 

7:J..S..81.5 ft 
Fresh. medium bedded, pale 

74 yellowish brown (10YR 6/2) to 
grayish orange pink (5YR 7/2.}, 
m-c grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Styfol'1tic 

76 76.1·77.1 ft. 

7B 

BO 

Clay layer 

n.fJ..n.9tt 
Clay fayer 

DEPTH SCALE: 1.:2 

~ 
g 
\l 
f 
~ 

DRILLING CONTRACTOR: LAVNE·WESTERN 
ORIL!..EA: 0.. MAHURIN 

RECORD OF DRILLHOLE PZ-203-SS -· .. 5 
SORING METHOD: NX Core & watt,, OATuM: MSL 001.iAA El.Ev: ...... 
DRILLING DATE: 5/i:!t;i/95 & !V31/B5 COOl=IOINATES N: IOSB661.50 E: $16607,70 
ORlU.RIG: CME75 AZIMUTH: 

'""" F·Fd .. ,,,.w .. .......,. 
F·Fotucn 

0 ELEV z 
z DEPTH " '"' 
¢ 

Pl.•1'!.INlf ......... ,...,,_ 
c.:...,.. ~- CL-Clay"" 

"'"""""" SM,Smoctt CH"""" 
S'i'-stepptd ""'""' H-H•lllld 
J.lm10,.W 'ffl.V.~ imi::-OrllYel Fled 

ffi,- ISCONTI UITY OATA > 
~ 

~~ ~§ iw AOO 
~ffi ~8! 0 

TYPE AHO 

"ii! SURFACE" 

N ... "'w';si: DEscRIPTION :i:~e~ ~ * 

J,PL.SM 

• J,PL,SM,CL 

J,PL,SM,Cl {2) 

• B,PL.SM,CL 

J,l,R,CL 

• J,PL,R,CL 

J,C,SM 

LOG.GEO: 0. AU.OWAY 
CHECKED: B. T!I.TON 
DATE: £1113/85 

0 

~ 

~ 

~ " 
~~ " ~ 9 

w ,-a~ "' ;! ~ I,; 3 ~ 

£ ~ 

~ 

! 
~ 
~ 

INCUNATION: -!lO 

~ 
i!i 
5! 
0 ,-

,-

NOTES 
WA'TE'I LEVEl.S 

INSTRUMENTATION 

5/26195 @ 12,00 
End ot Auna 

Golder Associates 



PROJECT: LAIOLAWJRI.FS 
PROJECT· NO: Q.43.2114S 
LOCATION: BAJOGETON, MO 

OESCRJPTJON 

ea 73.6-81.5 ft 
Fresh, medium bedded, pale 
yellowish brown (10YR 8/2} to 
grayish orange pmk (SYA 712). 
m--c grained, medium str0ng, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolltie 

81.S.98,0ft. 
B2 21 hly weathered, pale 

owish brown (10YR 612), 
: grained, very weak, 

LIMESTONE boulders in SILT 
ma!rlc (Collapse Zone) 

64 84.()-85.5 ft. 
Limestone boulder 

85.5-87.2 ft. 3::-: 
Weak, dark gray (NJ), thinly 

86 laminated Siltstone 

" 

a1.2-eo.o ~ 
Limestone boulder 

90 90.0-90.5 ft 

" 

" 

,. 

Weak, light onva gray 
(SY 6/1), Siltstone 
90.5-92.4 ~ 
Limestone boufder 

92.4--95.0 ft 
Very weak, medium dark gray 
(N4) lo grayish black (N2), 
thinly lamlnated, Slftstone 
layer 

95.IJ.96,0 ~ 
Limestone boulder 

3S!U?O 
96,00 

OEPTI-fSCAlE: 1:2 

" s 
Q 

" ~ < 
~ 

" 

OfUWNG CONTRACTOR: LAYNE-WESTERN 
ORILLEA: 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING ME"J'HOO: NX Cote & water 
DRILLING CATI:: 5/.!B/95 & 5,131/95 
ORiLL Fllll: CME 75 

J.J ... ,~- , . ....,.. 
'"""" <>"""" ··-...... U,lJndt.iaVIQ "'"""'" , . .._. ST..SIIIPP9d .......... 
P·Fllla!km Mrr•OWf mv. Rous:ti-

PZ·203·SS 
OA'l'UM: MSL 
COCRCINATSS N": 10566a1.60 
AZIMUTH: 0 

F .. FIO!l.ica 

" CL.Qaylnflll 2 " ~ CH""""" ir\c 
~ 

" Iii »-H•altd ~);!: ifi GRF-Gtm,,91 i:lleo 0 ~ ;;; 

~ s 
Iii 

9hm4of 5 

COUAR El.EV: 484,2 
E: 516807.'10 

INCUNA,T!ON: ·90 

0 
i;l 
'"' z NOTES ji IE ~ WATER l.EVEl..S 

Ii OISCONTI UITY CATA ., 0 a 

!~ ;;; INSTRUMENTATION 0 ELEV z 
OEPTH z 

11'1) ~ 

389.20 
95.00 

~3 
81,1 ROO 

i~ 
jutt/1 
1;8~ :i • 

LOOCiE:O: 0. AU.OWAY 
CHE:CKEO: B. TILTON 
DATE: 6/13/mi 

g g 

TYPE ANO 
SURFACE 

DESCRtPTlON 

Core Loss 

~ 0 

~ .~ !3; ·-~2 00 
U< 

81,S.98,0 ft 
Collapse Zone, 
RQD measurements not 
valid i 

5/26/95@ 15:00 
Stop drilling 

5/31/95@ 8:30 
Resume drilling after 
4-day break. water levat 
in open hole@ 34.1 fl 
bgs 

92.5-93,4 ft. 
Core IOSlli in ::;oft unit 

Golder Associates 



PROJECT; I.AIDl.AWJFU.~ 
PROJECT NO: 943-2848 
LOCA110N: BAIDG£'J'ON, MO 

AOC E 

DESCRIPTION 

9a 96.0-90.0 fl 

•• 

Very weak, lrghto!lve gray 
(5Y 6/1), thlniy famihated, 
Siltstone !ayer 

98.0.104-.2 ft 

3BB.2(1 
SSO!l 

306.20 
saoo 

Fresh, lhinly bedded, light 
olive gray (!SY 6/1), very fine 
eralned, medium strong, 
IMESTONE. (ST, LOUIS 

FORMATION) 

100 

100.3-100.7 ft. 
Chert zone 

102 

104 
104.2·110.0 ft. 
Slightly weathered. thinly 
bedded, olive gray {5Y 4/t), 
very fine grained, medium 
strong, AAGILI.ACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
104.4-105.0 ft. 
Highly weathe1ed zone and weak 

106 105,0-108.8 rt. 
lntennittent vuggy zone 
(<3 mm.), tones <2 in. thick 

!OB 

t iO End of Record of Drillhole 
at 110.0 ~ 

112 

Ol;Fl'li SCALE: 1:2 

§ 

~ 
~ • 

DRILLING CONTflACTOR: lAVNE·WESTEAN 
ORIL!.EA: 0, MAHURIN 

RECORD OF ORILLHOLE PZ·203·SS Sheet ?.i at 5 

COUAA El.EV: 484-2 BORING METHOD; NX Core & wnter 
DRIWNO CATE: !1126195 & 51311?.l 
DFUU. RIG: CME 75 

"'"" Pl·f'lllrnlt' P,PQ&hod 
F·F.w..dl cc ..... K-....... U.U- ··-B·811ddt\g S1-6l11P,a<t """"""' F,FCWllll'I l·lmlQUilt VRN.Aou;h 

F .. F~• cu,.., ... 
CH""""" 
H•HIIIIIK:f 

OATUM: MSL 
COOROINATES N: 1066661.50 
AZIMUTH: o 

~ 
~ ~ 

~ ffioi ~ cl 
GRF-Orav&I ~11d ~~ w oc 

! 

e: 516601.10 
!NCUNATICN: .90 

:z 

~ 
z NOTES ~ ~ ~ j- ... "' WATER LEVELS > w~ CISCO N ITV TA "' w~ ;; 0 et.."V z 

z DEPT!-l ~ ,n oc 

• 

§8 
¢0 ROD iffi 8g 

a:; o,:,,:;,c:, ~·. .......... "' ... ..,.,._ 

"" ' 

LOGGED: O. At.l.OWAY 
CHECKEO: a TILTON 
CATE.: 6/13195 

<w •oc• 
~8!i g . . " . 

TYPE ANO 
SURFACE 

OESC~PTION 

J,Pl.SM 

B,PL.SM,CL 

J,I.VR.CaJoile 

B,l,R 

J,l,R 

J,l,A 

J,1,VR 
calcite crystals 

~ 

1:1! ~!~ .... .., ........ 
a:a::a:a: a: 

0 INSTRUMENTATION 

5/31195@ 11:00 
Complete coring 

Golder Associates 
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I I 

-1:: 

0 

~ 
.. 
·, 

) 

~ ! 

SS: 15 . .. 
' 

. . 
• 

·, .""" .. . ''' 
-30 ... 

! ... ... ... 
', ... 
• . . . . . .. 

', ... ... 
" 

~ 
' 

-45 :. 
.. 
. 
~ 

j 

c75 

iI 
-90 1 ;;:;.· 

~; ;-:--:· 

> r.s. ~ .. - .. 

I ·-.. - .. 
-10 ·-... -- .. 

• 20 

Not to Sc ale 

. - - -
Weil No. PZ-203-SS 

Boring No X Ref· PZ 203 SS 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 1066662 It. Elevation Ground Level 484.2 ft. NGVD 

Easting: 516608 ft, Top of PVC Casing 486.59 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 110.0 ft. Task Date nme Date Time -- -- --Borehole Diameter 10 t/4 ln. (0.0-66.0 ft,) 5 718 In, (58,0-110.0 fl.) Drilling -- -- -- --
Casing Stickup Height 2.41 ft. CME75 5125/SS 15:00 5/25(95 11:00 -- --Driller Layne-Western Schramm Rotary 6/3/SS 7:20 ,Wf95 a::io -- -- --St. Louis, MO -- -- -- --Geophys.Logglng: -- -- -- --Rig CME 75, Schramm Portadrl11 T660H casing: -- -- -- --
Bit{s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Core, 2" PVC 6/3195 11:20 613/95 8:50 -- -- --5 7/8 in. Button Bit and 9 718 In. Tricone Bit 6" Steel 6/2195 10:30 ""'" 1~00 -- --
Drilling Fluid Auger-None, NX Core Water, -- -- -- --Air and Mud Rotary Filter Placement: .,,, .. !:50 613/as 9;40 -- -- --
Protective Casing 8"8 in. Square Steel, by 5 ft. long Cementing: -- -- -- --Development -- -- -- --

Bentonlte Grout ...... 10:30 61319$ 11:00 
Well Design & Specifications Bentonlte Seal ...... ~ ~ 10::30 -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Depth String{s) Elevation 
+ 2.41 - 99.60 C1 486.59 - 384,SS 

99.60 - 109.40 81 384.58 - 374.78 --- ---109.40 - 109.70 C2 374.78 - 314,48 --- ---
+ 0.50 . 56.10 C3 484.70 - 428.0B --- --- Stabilization Test Data: - ---- ---- ---- ---

Time pH Spec. Cond. Temp {°C) 
Casing: C1 2 In. dia. Schedule 80 PVC, 

flush threaded with 0-rlngs 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) (C3·see comments) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 95.3-110.0 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, ,oo 
' I 

93.5-95.3 ft. 
90 

I ea 
I 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, la 
?O 

! 
00 

3.0-82.0 ft., Neat cement, 3.0-56. 1 ft. 00 
~ 

"" Bentonite Seal: Extra high yield Wyo-Ben (100%) - 30 

Slurry, 82.0-93.5 tt. 
20 
,o 

Concrete: 0.0-3.0 ft. 
0 

0 00 ~o 00 so ,co 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 518 in. OD Steel Casing 

Supervised by E.Swan6on Sito LAIDLAW/OU2 RI-FSIMO 
Job Number 943-2848 File Name PZ203SS 

I 





"''"""' LAIDLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE 

SITE N.t11E N«l LOCATKIN CRIUJNQ IIEIHOO: 
6.25 inch r.n. Hollow SteM Avger 

SAWPt.l«I -
LAI DLAV\RI-rS\M{] 

SPUT SPOON• 2.0 inch 0,0,/t.S inch 1.0. (SP> 

VE:ST LAKE LANDFILL SHELBY TUBE• 3,0 inch D.D./2 13/16 inch LD. <SH) 
OPERABLE UN[T 2 WATER 1.E.11E1. 

TIME 

llATio: 
NORTHING, !066426.61 

CASINO DEl'IH DAllJII EASTfNG1 51'5533.49 El.£VATION 467.0 

llRJU. RIG CME 75 ~ TRUCK MOUNT SURFACE COH1lll1QNS Muddv, no veoet11tion. 

NiGI.E -!WIPlE HAIRIER 

m- ~ I I I ~ 

ii 
SNIPI.ENIAIIIER 

I - I ~i!i 
IJESHIIPIION OF ........_,_ 

- • • .4. co.0-6.0 F't.) CONCRETE, (FILL) -- . -- -- -- 1 -- k, -- -- :, -"- -:::-2 -•. -L -- -- -.::- 3 -
L . : 
L -I... -
:::- 4 

. --.... 4. -~ -L -:::-s .; --,._ 
' -,._ -~ -= i=:-6 -L - I- -,._ 

I ,4- h. @ 6.5-7.9 Ft,, crushed CONCRE:TE. <FILL) -,._ o.s· -
:::- 7 2 1.s• . '- SP -2 :r.J;(l 

CD -,_ -~ ... 
(459.l) 7.9 -L -'-- 8 (7,9-9.3 ft.) St;Ff, f'IOttl~d Moderate -L 2 t.1• yeltowish brown OOYR 514} o.nd do.rk -L.. 

' a.a· -L.. yellowish oro.nge (lOYR 616J, CLAYEY SILT. -.... 6 55Zl 
iron sto.<ned, SOME" roots, NR, do.Mi:,, SP -

'-- 9 5 c. <CL-ML>, <LDESS) -.... ® -~ (9.3-10.5 ft.) Stiff', pale yeLIOvtiSh -t: brown ClOYR 6/2) o.nd Mecl>u.M do.rk groy --
:::-10 L. CN4), CLAYEY SILT, soMe f'lne sa.nd. NR, '-- -

3 1.s· do.MP, <CL~ML), CLOESSJ -L 4 air -L (I0.5-14.6 Ft.) Stfff, ned;ur1 do.rk grny -,._ 5 ns:o SP -i::- 11 5 (N4), CLAYE'.Y SILT, tittle fine sand. NR, -cio.l'lp, CCL-ML), <LOESS) 0 -.... .... @ ll.2-11-5 tt.,, silty CLAY : .... ,_ -
t-12 L ~ -

t o.a· -L 6 aW ~ -L... -L 8 UC?.) 
L SP -

-:- 13 9 -
0 --- -L.. (453.0) 14.0 -:::-1.i End of Soil l'3arehcle Log at 14.0 Ft. --.... -

~ See PZ-204-SS Record oF' Drillho\e For- : L roc::k descr1pt;ons 

LOG 
BORINGNO. 

PZ-204--SS 

SHEET 

I OF I 

DRlWNG 

START FIHISH 
TIME TIM£ 

15150 07:45 

llATio: c.\'ra 

3/7195 3/7195 

-
Auger froM 
0.0-6.5 Fi.>et 
"Hlth no 
SO.Mplil'lg 

Begin split 
spoon so.ripl.ing 
o.t 6.S F'eet 

Augwr-/split 
spoon re f'uso.l 
at 14.0 f'eet 

e: z 
8 
(.!) 
z 
3 
[!:: 
0 

~ 

"' 'i' 

" 

6:'i 
0 
"-' <.!> 
<.!> 
g 

"' v 

"' "' ' M 
v 
a-

d z 
a, 
0 .... 

~ 

"' "' 
j 

?ii 
0 
;., 
:r: 
u 

I 
I 

~I ~, 
~ 
0 

"' "' .. 
0 
N 
N .. 
w 
::; 

~ 
1.W 
_J 

c;;: 



RECORD OF DRILLHOLE PZ-204-SS She,t ' of • . 
PAOJECf: LAIOLAW!Af·FS BORING ME'i1100: NXCo1e S, W&ttil OATUM: MSL COLLAA !:LEV: 487,D 
PROJECT NO: 9-43-2848 DRILLING OATE: 3/ata5 • 319195 COOAOINATES N: 1066426.61 E: 515533.49 
LOCATION: BRIDGETON, MO ORIL1.AIG: CME75 AZIMUTH: 0 !NCUNATION: ... 

l'IP" 

'"""' PL·Plarn,r P·Pohhtd ft-F•OJ:ide 

" z 
w F·F*-ll C-0.,wd ··- CL-lnll g 

iE c 0 

~ " 
~ .... w,...,..,. ··- CH""""" ffil,l " ~ 

g ! " 9 B-B~tilo Sf.Stepp«I "'""""" ""'- ii'i I! 
·1;; F-riOlallon f.ln'~# VRN,Rou\,'t'i GRF~Fi•d "o ,_ 

~ i!i NOTES ig "' ;,; 
~ 

0 ... WA TEA LEVELS w DESCRIPTION ~ 

wf 
• "ISCONTI DATA w "' ~ "-
w ... 

~ d §8 .; 0 INSTRUMENTATION 
~ - z lfw Q ,_ -- RQO b;;; 'NP.EA.NO ~. 

ii: a~gg! ffl " DEPTH z t <> ~8~ g 11-g fi; ~ i.@ ~ [~ SURFACE. 
(Fl) "' "' OESCRIPTION i ~n .. 2~ ~!?i21"'11r i aaaa 

l'll'f llilut!:!: 
0 D 

"''°""' • . . """ - 0 0.(}.14.0 ft 
. 

See Soll Borehole Log 
PZ-204-SS 
14.0..14.6 ft. 
No samples collected 

~ • . 

~ • . 

~ • . 

~ • . 

L.. 10 . 

.. " " 

L ,. . 
45a<O 452.40 

14.6-45. 1 ~ 14.60 

I 
14.50 3/8195 @8:15 

Fresh, medium bedded, fight Begin coring 
ofiveJray (5Y 6/1), micro-

. ci$ line, stronf, ' ""' LI ESTONE. (S . LOUIS 
FORMATION) ~ 

c •• Some cafclte crystal 'll'eins . (<1 mm. thick), few fossils 

DEPTH SCA!..E; 1 ;2 LOGGED: M.HIAT 
'f'k Golder Associates ORILJJNG CONTRACTOR; LAYNE-WESTERN CHECKEO: W. HEP:S'r 

DRllLEA: O. MAHUFIIN CATE: Jt:?9195 



PflOJECT: lAlOLAWIRI-FS 
PFOJECT NO: 943-2648 
LOCATION: S~OOETON, MO 

ROCK 

DESCRIPTION 

16 14.6-45."I fl 

,. 

24 

Fresh, medium bedded, rlght 

~

ive r.1y (5V 6/1), micro--
c line, strong, 

ESTONE, (ST. LOUIS 
FORMATION) 
Some calcite crystaJ veins 
(<1 mm. thick}, lew fossils 

22,5-28.0~ 
Very flr1a grained 

26 28.0.30.7 ft. 
Medium grained 
28.1~28.5 ft. 
O iron stained vein 
(1 mm. thick} 

29.3-29,Sft. 
:,Y~! weathered, rron 

OEFTH SCALE; t:2 

~ 
~ 
~ 

~ • 

ORILUNG CONTRACTOR: LAVNE·WESTEAN 
Cfllll.ER; 0. MAHURIN 

RECORD OF DRILLHOLE PZ-204-SS 
BORING METHOO: NX Core & water DATUM: MSL 
OFlll.UNG DATE. 3/6/95 • 3J9195 COOAOINAr.es N; 1065426.51 
DAILL AIG: CME 75 

"'""' PL,Planar 
f'l·Fatlll c,c,,,,,,,, 
S·Shllill U·Uni:ll.ll•l:ng 
B·B~ ST·St•i'Jad 
F,Foia~ l-l1J11gwll' 

> 

~ 
= .,..., WW 

x> 

~ 
oo aao 

DEPTH uU 
= w 

''"' = 

·-·SM..smoo!h 

F•·Fe OlodG 

C1.""""' ""' CH.CN«i111 

AZIMUTH: o 

""""""' VR-V. Roug, 
H•Holllod 
llRF·Otavfll Filled 

0 UI DATA 

1YPEANO 
SURFACE 

DESCRIPTION 

J,PL.SM,CL 
J,l,SM,CL 
J,l,SM 

• J,i,SM,CL 
J,l,SM,CL 
J,l,SM 
J,ST,SM,CL 
J,~,SM,CL 

J,i,SM 

J,l,SM 
J,Pt..SM,CL 
J,l,SM 

Core Loss 

J,i,SM (2) 

J,i,SM (2) 
J,l,SM,CL (3) 
J,U,SM,CL 

J,J,SM,CL (3) 

J,U.SM,CL {2) 

J,l,SM,CL (2) 

J,l,SM 

J,l,SM,CL (2) 

• J,l,R 

J,Pt..SM 
J,l,SM,CL 
J.i,SM,CL, 

J,i,SM 
J,~SM,Fe 

• J,U,SM 

J,Pl.,SM,Fe 

J,l,A 

8 
J,PL,SM (2) 
J,l,R 
J,l,A 

• J,U,SM 
J,l,R 

Shf!.ct a tlf e 

COLLAR El.EV: ffl.O 
E: 5Hl533.49 

INCLINATION: ·00 

NOTES 
WATEALEVEI..S 

INSTRUMENTATION 

Core loss due to highiy 
fractured rock; core 
End Run 1 @ 9:50 

3/8/95@ 10:50 
End Aun 2 

Use new bit during Run 3; 
slightly larger dlametar, 
therefore hole reamed 
silghtly 

318/95@ 13:15 
EndRunJ 

LCCiGEO; M. HlflT 
CHECKEO; W.HEAST 
DA 7!;.. JJ29195 

Golder Associates 



PFIOJECT: lAIOLAW/Rl·FS 
PAoJECT NO; 943-2848: 
LOCATION: SRIOOETON, MO 

ROCK TYPE 

OESCR!PTION 

32 14.6-45.1 It 
Fresh, medium bedded, light 
olive gray (SY 6/1), mic:ro
crvslalllne, strong, 
LIMESTONE, (ST. LOUlS 
FOflMA TION) 

34 

Soltle calcite oryslal veins 
(<1 mm. thlc-k), few fossils 

41.S.42.8 ft. 
42 Fine grained, c:alcareous 

dolomite 

42.8-45.1 It. 
Medium grained, dolom!Uc 
limestone 

421.90 
45.1-49.3 fl AS. to 
Slightly we!Uhered, medium 
bedded, light olive gray 
(SY 5/2}, very fine grained, 

46 meclit1m strong. DOLOMITE, 
(ST. LOUIS FORMATION) 
Poral18/vuggy (vugs -1 mm, 
thick)~ some 10 degree t:alcit.e 
veins (<2 mm. thick) 

.. 
DEPTH SCALE: 1 :2 

" 9 
ll = ~ 
< 
~ 

" 

DRILLING CONTRACTOR: LAYNE-WESTEAN 
ORltLEA! 0. MAHURIN 

RECORD OF DRILLHOLE PZ·204·SS Sheet 3 ol e 

COl.l.AR ELEV: 487,0 BORING METHOD: NX Cote & water 
DRILLING DATE: 316/SS • 319/95 
DRILL RIG: CME 75 

J.Jcnt PL.,,,_ p.p~ 

""" C..Cu-vllld ............. 
5,StlGN U-UncUalhQ SM..smcoltl 
B·Bodm'IQ ST-8!11P~ 

.... _ 
F-Foiattm f,lfl'&O:JIII' VAN, Routh 

w > • w~ 
0 <o El.EV ww 

;::!~ ';w!!2 • 6§ ROD 
OEl'TH z o" as~ i , "· ~-(Fl) • • N:-ci':.l? OQC::,CI g g °'o.-f'\I 

OATUM: MSL 
COORDINATES N: 1066426.81 
AZtMUTH: 0 

E: 515533.4S 
INCUNATION; -SO 

F-.F•Olodt 0 is ct.-Ctaylnfil z ~ 0 
CH-Cliool• ffit1 

~ ~ 

I E " e 9 H·Moll!IH;I a; 
Gf'F,Gr.avlll Filled =o ~ 

IS 
NOTES 

~~ lo ~ z 
~ a: WATEALi::\'ELS NTJNUITY T ~ 0 

3 ;; 0 INSmlJMENTATiCN 
~ 

TYPEAAO • ~ " 
QC:,QQ $1.IRFACE ~~~3'':! OiffiCRIPTION 22ifit ! 

• J,l,R 

427.70 
39.JO 

'"' ' 

LOOGEO: M. HIAT 
CHJ;CXEO: W.HERST 
DA TE.: 3/29195 

• 

J,I.R (4) 

J,l,SM,CL (4) 

J,l,SM,CL (5) 

J,1,SM,CL (2) 

J,I.SM,CL 

J,!,SM 

J,1,SM,CL (6) 

J,l,SM 

• J,l,SM,CL 

J,1.SM 

J,I.R(4) 

B,U,R 

3/5895@ 14:05 
End Aun 4 

Golder Associates 



PROJECT: LAIOI-AW/AH•S 
PROJECT NO: 943-2548-
LOCA TTON: BRIDGETON, MO 

48 

50 

'2 

•• 

,. 

.. 

"' 

62 

.. 

"""" 

OESCRlPTION 

48.8-49.3ft. 
Fine grained, dolomitic: 

• 
49.3-64.3~ 49.:lQ 
Fresh, medtum bedded, light 
olive gray (SY 6/1), very line 
grained, medium strong, LIME-
STONE, (ST. LOUIS FORMATION) 
49.3"49.Bft 
Thinly laminated 
49,8·50.9 ft 
Chert zone 

52.8-54.5 ft 
Intricate pattern of calclk! 
wlma 

54.6-55.9 ~ 
Moderately weathered 

56.6·58.1 ft. 
Moderately weathered 

57.S.57.7~ 
crayslone 

51.10 
<MSO 

5B.1·56.51t 5ll!O 
C!aysione 406.50 
se.s-se.s ft SB.SO 
Siltstone, 46 degree cro:ssbed 

60.0..60.4 ft 
Calcareous dolomite 

63.0-64.3 ~ 
Microcrystalllne 

DEPTH SCALE; 1:2 

g 
~ .. 
~ 
~ 

OR!LilNG CONTRACTOR: LAYNE·WESIERN 
CRIW:ft D, MAHURIN 

RECORD OF DRILLHOLE 
BORtNa METHOD: NX Cora & Wlll!f 

PZ-204-SS 
DATUM: MSL 

Sheet 4 cl a 
COUAR ELEV: 4e?.O 

OAILUNG DATE; 3/8195 • 3/9195 COORDINATES N; 1066425.61 E1 515533.49 
INCUNAT!ON: .go CAIU. RIO: CME 75 AZIMUTH; 0 

J.Jci'!I: "'-·"""' H"'I C·Cut\lsd 
~ ... N IJ·Undll!IJlir'>sJ 
S•l31Cldl',g ST-$10jl,ad 
F·f,ala1Ql1 l,l1r11gular 

• > .... 
0 wffi "8 ELEV z ·~ ROO a. 

OEPTk z 8g ~· il •• IF11 " ••• COCA 
1'11'1~N 111..-,, .. ,,_ 

5 "' " 
417.70 
....00 

• '" 

407. 70 
59.30 

P•Pokhltd F .. F•O:oc!II 
K·Sl<eM!dfd Ci.-Qay!l'IM 
SM-8moo1h """"""'' .. ,_ H•Hlllfll 
VR-V. Rous,,i OAF-Gr.r,,11! Flil11d 

DISCONTINU TA 

ilt!m TVPEAND 
~8~ g 
~ s 

SURFAC:1£ 
DESCFltPTION 

J.f,SM (6) 

• J,l,SM (OJ 

J,l,R.CL 

J,l,A,CL 

J,l,R.Cl 

• J,i,R,Cl 

J.P~SM.CL 

• J,l,R,CL 
B,U.R.Cl 

• B,U,SM,CL 

B,l,A,CL 

• J.P~SM.CL (2) 
• J,f,SM,CL 

• J,l.R 
J.I.SM (2) 

• JJ,l,AR .,. 
• J,PLSM.CL 
• J,U,SM,Cl 

J,P~R.CL 

7 t~ 
• J.PL.SM 

L.OOGEO: M. HIRT 
CHECKEO: W. HERST 
DATE: :lr.29/95 

J,J.SM.CL (5) 

~ 
~ ~ 
ffi~ ~ z ~ 
~11 w 0 ,r ~ :li- ... 
~ 

m 

0 

g ~ ll 
!;; 

~ li' ;!; 

.~ QOg ... 
"" . .. 11!2 ¢££ 

z 
0 

!i ... z 
~ 
0 

m 

NOTES 
WA TEA t..evEt.s 

INSTRUMENTATION 

3/6/95 @ 14;40 
End Run 5 

3/6/95@ 15:35 
End Runs 

Golder Associates 



PROJE:CT: t.AIOI.AW/Af·FS 
PAO.Jeer NO: 1)4.3.,2S4S 
LOcAnoN.: BRIDGETON, MO 

AOC PE 

DESCRIPTION 

64.3-79,StL 

402.70 
64.30 

Moderately weathered, thinly 
bedded, pale tQ dark yellowish 
brown (10YR 6/2·10YR 4/2), 
very fine grained, medium 

66 
strong, DOLOMITE, (ST. LOUIS 
FORMATION) 

.. 

70 

74 

76 

" 

.. 

Very porous/wggy 
( <: 1 mm.·5 mm.) 

69.6-70.3 ~ 
Slightly weathered 

DEPTH SCALE: 1 ;2 

38.7.tO 
79.90 

" 0 
~ 

Q 
< 
~ 

~ 
"' 

ORIWNG CONfflACTOA: LAYNE"WESTeRN 
OAlll.ER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-204-SS Sheet 5 of 6 

COUAA El.EV: 467.0 BORING METHOD: NX Core & water 
CAILUNG DA 7E: 3/tlt95 • 3J9/a5 
DRILL RIG: CME 75 

J,Jonl PL·PIMM P.Polshod 
F·Fllil C.Cuwd ... __, ....... U·Uno:!Wttlg $1,\,S/n()Olh ........ ST-819PP9d """""' F·FGlaDOn 1-lir&gl.J# Vff.V. RQogi 

,,_.,..,,,,, 
01.-Clayltl!'i 

""""""" H-H11Nd 

DATUM: \tSL 
COOfiDINAiES N: 1066426.61 
AZIMUTH: 0 

" ~ ~ ffi~ " z w 
Gf\F•B-avel Fhd a:i w 0 

"' ;; 

0 
< I g 
a 

" ~ 

E! 515633..49 
INCLINATION: ·90 

z 

" :, 
z NOTE! 

OfSCONT!NUJTY DAT A ' we 
~- ~ ~ ii! WATER LEVELS 

"' 0 
~ • ~ INSTAUMENTAilON 

"-"" 
DEPTH 

(FT) 

397.70 
... 30 

387.70 
7Et30 

6 WW \lj8 z 8§ aoo z u• 
~ ~lli " " ~·D cooc ........... .......... <II_ 

e '.t° 

9 !111"'1, 

LOOGEO: M. HIRT 
CHECKED: W. HERST 
DA TE: J/29195 

•w ··~ ~8~ g 
• • " . 

TYPE AND 
SURl'-ACE 

DESCRIPTION 

J,1,SM,CL (2l 

J,U,A 
J,J,SM,CL 

J,l,R 

D co& •• ••• ·-... NO 

"" if~ i! 

0 

Hi 
~ 

3/8195@ 16:20 
End Aun 7 

J/8/95 @ 16;55 
End Aun 6 

Golder Associates 



PROJECT: 1.A!OtAWIRl·FS 
PROJECT NO: 9..tl-284';1 
LOCATION: BRIDGETON, MO 

E 

OESCAIPTION 

BO 79.9-90,3 IL 

•• 

.. 

.. 

.. 

00 

92 

94 

' .. 

Fresh, medium bedded, pate 
yellowish: brown (10YR 612), 
coarse grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Soma calcite crystals, 
styloUte~ 

as.1-ae.6~ 
Mlcrocrystalline 

End of Record of Orillhole 
at90.3 ~ 

DEPTH SCALE: Ii! 

"' 9 
II 
r .. 
a! 
" 

CRIUJNG CONiRACTOR: LAYNE·WESTERN 
DRILLER; 0. MAHURIN 

RECORD OF DRILLHOLE PZ-204-SS 
BORING M!:TiiOO: NX Core & water DA'fUM: MSL 

~ 8 of 6 

COlLAR El.EV: 487.0 
ORIWNG OATE;; 3/8195 • .:wt95 
DAJLL RIG: CME: 75 

COORDINATES N: 1065426.61 
AZIMUTH: 0 

E: t515533.49 
INCUNATION: -00 

JOM PL·Pli11'1W' P.Ftllsh«i r:.F. Oiodv ~, ... C-CUMd ............ c:c.a.y.,. 
S-Shtar U.\h't:dulalln(j SM·Smoolh CH~• 
B•EeddnO ST-

.. _ ......... 
F·fc:ibllon 1-lll'tVL,llar VR-V.fbJgl GRF.Qravlil Rlocl 

> m. OiSCONTINUITY D TA 
d 

.. §8 ELEV ww z ~· 'i~si 8§ AOO ·~ TYPE ANO 
0£PTH !i u, 58~ g SURFACE ~w 

<FTJ • "' ~~. 01:SCRIPTION QC:,QQ •• ,,,.awN N<l'm•- " • 

9 90~ • J:C~t~c<rl 

382.70 
84.,0 

,o 

31$.10 
00.30 

"' ' 

LOGGEO; M, HIRr 
CHECKED: W. HERST 
DATE: 3129/95 

J.1,SM,CL 

J,l,R 

J,PL.SM 

J,l,SM(2) 

J,f,SM 

J,l,SM 

• J,l,SM.CL (2) 

J,l,R,CL (2) 

J,PL.SM 

" z 
~ i= " 0 

ffii;j ~ i;j g I ~ •o w 0 ~ z NOTES j~ .. .; ~ l!i 
ti ~ WATER i.EVeLS 0 .. ll, 0 INSTRUMENTATION 

s " 
<:,QQg ............ ,-... ... ~ ... -

~2~ii 

3/8/95 @ 17'20 
End Run 9 

Golder Associates 



j 

I I 
~ 

~a . ....... 
' 

, 
~~ 

:f-- ... - ... ... -
~15 ... -... -· ... - . .. 

> - rx.· 
:'x - I>< ... - ... ... -... ... -... ... ... -· ... ... -'-30 
... ... -
... ... . .. -

:;: 

I 
._45 

;;; 
""' ;-c, I;;< 

ffl ... .. 
) ::: - ... 

- ... -· ... - ... 
-... - ... -· ... - ... 
-·· . . -... .. -. ... ... - . .. 
-1-75 

... .. 
:; - !'-<· 

i :'.'i =t ... -· ... - .. 
, .. -:· 
... - .. ... 

1-90 :::~ :: 

-105 

"'.O 

Not to Scale 

- . 4-

Well No. PZ-204-SS 

Boring No X Ref· PZ 20 ss 
PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066427 It. Elevation Ground Level 467.0 ft. NGVD 
Easting: 515533 ft, Top of PVC Casing 469.63 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 90.3 ft. Task Date Time Date TI me 
Borehole Diameter 10 1/4 In. (0,0-14.0 lt,) 57/8 in. (14.0-90.311.) Drilling -- -- --
Casing Stickup Height 2.60 tt . CME75 -- -- -- --

3flllilS 15:50 3111195 7:46 

Driller -- -- -- --Layne-Western Schramm Rotary 3/10/95 12:15 a/10/95 14:16 

St. Louis, MO -- -- -- --
--

Geophys.Logging: -- -- --
-- -- -- --Rig CME 75, Schramm Portadrill T660H Casing: 3/10/95 14:15 3/10/95 14;;!5 

Blt(s) 6 1/4 In. ID Hollow Stem Auger Bit, -- -- -- --
NX Core, 5 7/8 in. Button Bit for Reaming --.- -- -- --

Dr!lling Fluid Auger-None, NX Core Water, -- -- -- --
Air Rotary -- -- - --Filter Placement: 3/10(96 14!36 3/10/9.S tS:05 

Protective Casing 8x8 In. Square Steel, bys ft. long Cementing: -- -- --
--

Development -- -- --
Bentonfte Grout -- -- -- --

Well Design & Specifications Bentonlte Seal ~ lS:05 3/10/95 15:15 -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.60 - 10.95 C1 469.63 - 456.08 ---10.95 - 89.35 S1 456.0B - 3n.sa --- ---89.35 - 89.68 C2 377.68 . 377.35 

- ---- ---
Stabilization Test Data: - ---- ---- ---- ---

Time pH Spec. Cond . Temp (0 C) 
Casing: C1 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2 In. dia. threaded PVC end cap 

(4 In. long or 0.33 ft.) 
Screen: S1 2 In. dla. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Silica Sand, 8.5-90.3 tt . Recovery Data: 

Filter Pack: ,oo 
90 I ' 
ao I 

I Grout Seal: 

! 
?<) 

I 60 
I 00 
I 40 

Bentonlte Seal: Medium Bentonite Chips, H 
30 I 

I 20 
3.0-8.5 ft. 10 I 

I 
Concrete: 0.0-3.0 tt. 0 

0 20 "' 50 ao mo 

TIME (Minutes) 
Comments: 

Supervised by B. Tilton S!te LAIDLAW/OU2 AI-FSIMO 
Job Number 943-2848 F He Na me PZ204SS 

i 





J_~ 

PROJECT: VJOLAWIRI-FS 
PROJECT NO: S43-2B48 
LOCATION: BRIOGETON, MO 

DESCRIPTION 

• 

'" ao o.o-ao.o fl 

L. 82 

See Soil Borehole Log and 
Record of Dri!lhole for 
PZ.204-SS 
B0.0.90.0 ft 
Fresh, medium to thickly 
bedded, light olive gray 
(SY 6/1), finely crystalline, 
strot1g, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic 

82.5-83.1 ft 
Thinly laminated, fossiliferous 
82.3-85.8~ 

L. 84 

b ,. 

... " 

Small vugs (1/4 In.) filled 
with gtauconlte 

@B5.4fl 
Grades to microcrystarrfne 
Limestone 

L-
50 End of Record of Drillhole 

atoo.oa 

'" "' 

- .. 
DEPTH SCALE: t:2 

376.70 l"'.x 
9(100 

ORIWNG CONmACTOR: LAYNE:,WESTERN 
CAILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-204A-SS 
SORING METHOD: NX Cont & wataf DATUM: MSL 
OAIWNG DATE: IJ/2f/95 
OAIU. .RIG: SCHRAMM 

'"""' """"" F·Fai.it C.CU'lltd 
S·Shear U·Ul'ldl.ilatrlg ··- ST.stel:llled 

'""""" l·ln'•Qlbr 

~ Ii!. 
~ • a~ ELEV ~~ -- ROO 

DEPTH z 8g ~ffi a 
{f1) • • COQ,:, ~~. 

,o,o,rN "''"'"'*"'"" 300.71'1 
aooo 

II 
' .. ~ 

3n.10 
aa.so 

P·Palth«i ·-SM·&noolh a.-., 

F .. F~ 
CL-Cbflntd 
CH-ailorlla 
H•Ht1111td 

COORClNATES N: 10BS42S,S2 
AZIMUTH: 0 

VR-V, Rotq, GRF-Gr.wlli Flltd 

CISCO U!TYOATA 

iwm 
c as~~ TYPE ANO 

~ 

SURFACE 

• DESCRIPTION 
• 

J.Pl.R.CL 

J.PL.R.CL 

• J,C,R,CL {3} 

• J,C,VA·CL 
J.PI.R.CL 

J,C,SM,CL 

• J.ST.A.CL 

J.C.R.CL 

J.C.R.CL (2) 

J,P,R 

Core loss 

Sheet 1 cl l 

COLI.AA ELEV: 468. 7 
e: 515556.26 

INCLINATION: ·SO 

NOTl!S 
WATER LEVE1.S 

INSTFIUMENTATION 

0.0-14.0 It. 
Borehole •dvanced with 
6 1/4 in. ID hollow Slam 
augers 
14.D-80.0 ft 
Borehole advanced with 
5 7/8 in. dla air rotafy 
bl! 
6/21/95@ 13:00 
Began coring 

6/21/95 @ 15:45 
Ended coring 

LOGGED: R, acorn 
CHECKEO: B.nLTON 
DATE: 7112/95 

Golder Associates 

. 

j 
j 

. 

. 

. 

. 

. 

. 
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Well No. PZ-204A-SS 

Boring No. X-Ref: PZ-204A-SS 

PIEZOMETEA CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066430 ft. 
Easting: 515556 ft. 

Drilling Summary: 

Total Depth 90.0 ft. 
Borehole Diameter 1CI 1{4 ln. (0.0-14,Q fl.) 5 7/8 !n. (T4.0-l10.0 IL) 

Casing Stickup Height 1.50 ft. 
Driller Layne-Western 

SI. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Btt(s) 6 1 /4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing string(s): C - Casing s ~ Screen 

Depth 
+ 1.50 
79.50 -
89.10 -

79.50 
89.10 
89.43 

J String(s) 
C1 
S1 
02 

Elevation 
488.16 - 387.16 

387.16 ..., 377.56 --- ---3n.sa - 377.23 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rlngs 

C2 2 in. dia. threaded PVC end cap 
(4 In. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Silica Sand. 76.8-90.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

74.5-76.8 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-60.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry. 60.0-74.5 ft. 

Concrete: 0.0-3.0 ft. .c.c.;:.....::.:.c..;.c._ __________ _ 

Comments: 

Elevation Ground Level 466. 7 ft. NGVD 
Top of PVC Casing 468.16 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date nme Date TI me 
Drilling 
CME75 
Schramm Rotary 6/21/95 8:00 6/21/95 14:00 

Geophys.Logging: 
Casing: 6122195 7::JO ""2/,S 7:36 

Filter Placement: 5122/95 ~ .. - 7:45 

Cementing: 
Development 
Bentonite Grout """"'' 8!00 ""2195 9:00 
Bentonite Seal eiwiis ~ 6122195 8:00 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp ('0) 

Recovery Data: 

,00 

90 
BO 

"" 
70 

! 
eo 
,o 
•o 

K 30 
20 
,o 

0 
0 20 •o 00 ao ,00 

TIME (Minutes) 

Not to Scale supetvised by ___ -'-'a-'c .. ""TI""dt=-on~-----
Job Number 943-2648 

Site LAIDLAW/OU2 Rl-FS/MO 
File Name PZ204ASS 





"'""""" LA!OLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE 

6.25 inch I.D, Hollow SteM Auser 

LAIDLAW/CUC RI-FS/MO 
~EST LAK~ LANDFILL 

OPERABLE UNtT 2 

SPLIT SPOON: 2..0 inch Q.D./1.S inch t.D. <SPl 

SHELBY TUBE, 3.0 tnch 0.0.12 13/16 inc:h l.D. <SH> 

WAlER LEVEi. 

NORTHING, !067463.60 
DATUM EASTING: 515463.:l4 Et.EVAl'ION 459.3 --OfflU. R1G CME 75 - TRUCK MOUNT 

ANGLE -90' BfARING 

~- 3 
~ 

'
'-
::::-- 4 .... 
~ 

'-
::::-- 5 
..... ,.... 
~ 

I::- 6 
'
'
L... 

::::-- 7 
..... .... 
~ 

::::-- 8 
'
'..... 
::::-- 9 
~ 

~ 

'-
::::-- 10 
L.. 
I
L.. 

::::-- 11 
L.. .... 
I-
I::- 12 
~ 

'
'-
-13 

4 
7 
7 
10 

l 
2 
2 
4 

2 
2 
2 
3 

I 
4 
4 
3 

6 
5 
6 
4 

2 
2 
3 
3 

2 
9 
3 
2 

6 
8 
8 
7 

,.,·~ .,.. 
m,~~ 

0,5' 
w 
i:!5Zl 

tS' 
ao· 
?5Zl 

o.o· 
e.o· 
{()Zl 

-

IIN 
-

(0.0-2.2 F't.) St1f'F, do.rk greenish gra.y 
(5GY 4/J) to olive gray CS'f 6/1), SILTY 
CLAY, tra.c:e Fine- So.nd, SR, cfc.rtp, (CL>. 
<FILL) 

(2.2-6.0 F't.) Sof't, block <Nl>. CLAYEY 
SILT, trD.ce fine Snnd, \JR, M01st to wet, 
CCL-ML>, Cf'Ill) 

(6,0-12.0 ft.) Mixed wet WllSte o.nd clo.yey 
silt 

CB.0-10.0 f'1:.) Mtxeci wet wa.ste c.nd clc.yey 

"" 

Cli?,0-14,0 ft.) No Recovery 

CJ4,0-l5.0 f't.) No Recovery 

--SP -
0 -= ----

c4S7.t> a.a 1--- -: 
SP --® --------SP --
0 ----(453,3) 6.0 ----SP --
0 ----

-= --SP --® --------
SP -
© -----

{447.3) 12,0 ----
SP --0 ----

" 

SP -:: -
® --

LOG 
80RIHGNO, 

PZ-205-AS 
SH£El' 

1 ' OF 4 

lllllWNG 

STARl' 
TIME 

11,00 

DA1E DA1E 
3/25195 3125195 

Soll beCOME'S wet 
@ 4.D ft, 

F'rOM te,D-29.0 f't, 
no so.Mptes 
recovered, but 
driiling indiCll ted 
Mixed wo.ste o.nd 
stlty clny layers 



IIIJi/111 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE 
Sin: NIJI£ Niil UlCATION DRIUlfC MElllOO: 

6.25 inch l.D, Hollow Sten Auger 

--LAIDLAW'/OU2 RI~fS/MO 
SPLIT SPOON, 2.0 inch O.D./t.5 <nch I.D. CSP) 

VEST LAKE LANDfl~L SHELBY TUBEt 3.0 inch 0.0./2 13/16 inch l.D, CSH) 
OPERABLE UNIT 2 WATER LIMl. 

llllE 

DATE 
NORTHING• 1067463.60 

CASINC DEP1l! DA.iUM EASTING, 515463.34 El.£VA110N 459.3 

OOlLL RIG CME 75 - TRUCK MOUNT SURl'M:E CONIJmONS 
NIGI.E -90" BE.IRING 

SAMPl.E H.IMMER 

!1 i! I I I SMIPLEIIIJIIIER ~ -,.,,.. - I I~ I 
'-- C15,0-16.0 Ft.> No Rec;ovla'ry SP -I... -i- ® -I... --= t::-16 ... ~ I-

5 0.0' (16,0-18,0 ftJ No Recovery -
I- 5 ;:w -I... -- 5 ""' SP -
=-17 4 

@ -= -- --.:..1a -C - -- 5 a.o· c1a.o-20.o f't.) No Re-covel"y -- 2 [W --- J COZ) SP --
=-19 5 

@ --- -- -- -
=-20 - - -

I o.c· C20.0-22,0 ft.) No Recovery -'- 2 '.2]7 -'- -- 3 """ SP -
=- 21 3 >- @ -

"' -... w -- > -CJ -- u 
t::-22 w '- - -3 ... "' (22.0-24.0 Ft,) No Recovery -'- 2 ED" CJ -- 1 ""' z SP -'- -:::- 23 4 

@ --
I- -'- -
'- -t::-24 '- I- -3 a.a· <24.0-26 .. 0 ft.) No Recovery -'- 3 21f -I- 23 (01:l SP -i- -..._25 50/1 .. 

@ --t= -I- -'- -t::-26 
,_ ,___ -8 0.0' <26,0-28.0 Ft.) No Recovery -I- 6 air -i- -,_ 8 "'" SP -

:::,- 27 JO 
@ --

~ -... -
~ (431.3) 28.0 --28 -1 0.0' {c::ti.O~JO.O ft.) LOOSii', dark green.sh gro.y -2 IT- CSGY 4/1), SANDY SIL r. NR, wet, CML) -....: -'- 4 "'' SP -t::-29 5 @ --,_ -,_ -- -

LOG 
IIORIHCNO. 
PZ-205-AS 

SliEEf 

2 OF 4 

DRIU.IHG 

STAR!' FINISH 
TII£ nM£ 
!6•35 11,00 

DATE DATE 

3/25/95 3/25195 

REMARKS 

~ 
0 
(..) 

0 z 
::I 
1i:: 
0 

c 
.;; 
E 

"' 

"' ~ 
"' "' ' r. 
~ 

"' 

0 z 
co 
0 ...,. 

~ 

"' ·~ 
:i 

~ 
0 
;,: 
:x: 
c:.., 

"' < 

"' 0 
N 
N .. 
!.W 
::::; 
~ 
Lu ....., 
c;;; 



"'"""'" SOIL BOREHOLE LOG 
LAIDLAW WASTE SYSTEMS INC, 

S!1'E IWdE NII) LllCAllOH DRIWIC IIETltOD; BORING NO. 

6.as inch LD, Hollow SteM Auger PZ-205-AS 

SHm 

SAMl'l..flQMElllOO, 3 OF 4 

LAIDLA\,//0U2 R!-FS/HO 
SPLtT SPOQN1 2.0 1nc:h O.D.tl.5 1nch LD, CSP> -VCST LAKE LAND~ILL SHELBY TUBE1 3.0 Inch O.D./2 13/16 Inch I.D. <SH) sr- FIHJSH 

OPERABLE: UNIT 2 WATER 1.£\'a. TIME TIME 

TIME 16•35 lltOO 

DATE OOE D,\lE 
NORTHING• 1067463.60 

CASIIIG OEPtH 3/25/95 J/25/95 
DATIJM EASTING• 515463.34 EI.E1/A110H 459.3 

DRU RIG CME 75 - TRUCK MOUNT SURFICE COlill1110HS 
ANGU: -90' -SN.IPL£ HAMMER 

' 
~ I I I &IMPI.EHUlll!ER ~ - I REIIAAKS 

!i!i I llESCRll'IION OF MATERW. 

- <30.0-31.0 f'tJ No so.Mptes collected - 5121/95, 10.0 in. - -- - [D steel cas<ng 
- (428,J) 31.0 - 1nsto.tleci through 
c-31 -6 ,,·~ (Jl.0-36i!5'" ft.) StlFF', MeeiiUM dark Qr"O.y - 10,25 in, ID o.ugers 

'- 5 

.~~ 
(N4l, SILTY CLAY, with th;n F'"<ne sq.r;d - to 29.0 Ft. - 5 layers ct• thlck), MOist, NR, CCL), SP - Casmg sea.led in 

'- - borehole with neo. "t 
1::- 32 8 (ALLUVIUM) 

@ -,_ 
: cenent grout to 

L. 

ii 
surtace. 

L. -L. -'--33 i-C '-- -I:: 9 -
3 -L. ~ -'- 5 SP -

t::- 34 12 ® -
'- -'- -,_ -

~ 
~ 

'= 
:, 

~ 
c r;:: 
i;; "' C! 
~ u 

.,; 

'- -
t::- 35 I... L '- -7 1.0· -L. 7 ao· • -L. -'- 9 csi»:; SP -1::-36 9 ,_ 

@ -!'.';: -L. (422.8) 36.5 -L. .... C36.S-39.0 ft.) Dense, oHve gro.y -L. ... 
; l-J.. C5Y 4/1), SIL TY Fine SAND, wet. NR, CSM), -

t::- 37 '-- -7 .!J.'...: :: CALLUVtUM) -'- 14 2.!l' ••• ; ~ -..... 
21 ks~::: : : : SP -•- -= t::-38 17 ... :L @ .... -,_ .... -

~ 
~ 

£5 ' "' 
c 
L<J 
t!) 

~ t!) 

g 

'- .... -'- .... 
(4;?0.3) 39.0 -

t::- 39 
.... -4 1£. ,', (39.0-4•t2 ft.) r'irM, Olive gra'I -..... 3 2Ji' <SY 4/1), SILT'f CLAY, no,st to wet, NR. -•- 3 C7DZl <CL) SP -~ -[=-40 4 

@ --,_ L fron 40,2-40.4 ft., wet, f.ne, so.ndy c:lo.y -L.. !<lyer -'- -
[=- 41 L.. I-- -3 12.'.. -.... 4 2.fl' -•- 4 (ll'!i'4) SP -..... -
[=-42 5 fron 41.8-42,0 ft, wet, Fine, sc.ndy cloy 

@ -layer" -,_ -'- ~ -'- -
[=-43 L ,__ -2 .u: -'- 7 i;.ll' -L. 

11 &,z1 SP -L. -
:::- 44 18 (415.1) 44.2 @ -

(44.2-49.0 Ft.) CoMpact, olive gro.y -,... 
tlm -•- ... (SY 4/D, F'ine SAND. tro.ce Silt. wet, NR, -,_ :1:·· {SM), (ALLUVIUM) -

" v 
a, 

"' "' • .. 
~ ..., 
v " "' N 

N 
a, 

cl ..:.: 
::i; 

z «: z 
a:, "-
0 E ..., 



Jllflllllfilf 
l.AtDLAW WASTE BYBTSMS tNC, 

SOIL 
sm: NAME IKI UlCA1lOH DRIU.IIG IIElHOO: 

6.25 inch 

--l.A!Dl.AIIIOU2 Rl-FS/MO 
SPl.[T SPOON, 2.0 

~EST LAKE LANDFILL SHELBY TUBE, 3.0 
OPERABl.E UNlT 2 WA'IER LEIIE1. 

TIME 
DATE 

NORTH[NGi 106746.3.60 --DAllJM EASTINGi 515463,34 ELEVATION 459.3 

DRILL RIG CME 75 - TRUCK MOUNT SU!ll'AC£ CONlllllOHS 
AHGlE -90' -SM.IP(.£ -ER 

B i! I i i --HID 

I llE!lCRIP'!10N OF l&lilER1AL 

I.., 6 .l..&:. : : : • (44.2-49.0 ft.) CoMpo.ct, olive grey 
'-- B 2,0' • • • • C5Y 4/D, tine SAND, trQce s1lt, wet, NR. .... ..... 12 (807..I :!:: (SM), CALLUVlUM) 

t::::- 46 16 .... .... .... 
I.., .... 
I.., ; : : :-..... 
::::- 47 ::::~ 

3 IJ' .... 
t: 5 aa• : : ; : . 50/4 ~:i:s:o : : 

::::- 48 : : : : !-
..... .... 
t:: 

.... .... .... 
t:- 49 End of' Soil Borehole Log o.t <19.0 rt. .... .... ,_ 
1-50 
~ ,_ ... .... 
::::- 51 
..... -I.., 
::::- 52 
..... .... .... 
::::-53 -'-,_ 
::::-54 ,_ 
.... .... 
::::-55 ,_ 
'-
'-
::::- 56 .... ,_ 
..... 
t:-57 ... .... ,_ 

58 --l-
t:- 59 ..... .... .... 

BOREHOLE LOG 
BORIIIGNO, 

l.D, Hollow Sten A1.1ger PZ-205-AS 

SliW' 
4 QI" 4 

inch O.D.11.5 ;nch 1.D. CSP) DRIWNG 
inch O.D./2 13/16 inch [.O. (SH) START -,.... l1ME 

I613S 11,00 

DATE DATE 
3/25/95 3/25195 

i 
I -

--
SP --
@ --

:: -......._ ----SP -
@) ---- Top at weo.thered (410.3) 49.0 -- bedrock encounte~ed - @ 48.5 Ft, --------------------------------------------

: -------
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ORO 

Not to Scale 

- - -
Well No. PZ-205-AS 

Boring No X Ref· PZ 205 AS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067464 ft, Elevation Ground Level 459.3 ft, NGVD 
Easting: 615463 ft. Top of PVC Casing 460.99 ft, NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 49.0ft Task Date Time Date nme --
Borehole Diameter t4 !/4 In, {0.0-29,0 It.) 8 t/4 In. (29,0-49.0 ti.) Drilling -- -- -- --Casing Stickup Height 1,66ft. CME75 312Sl9G t5:3S 3125195 11:00 -- -- --
Driller Layne-Western CME75 4/21/95 t4:to 4/21!95 15:30 -- -- -- --St. Louis, MO CME75 S/t./S5 13:30 S/5195 15:30 -- -- --Geophys,Logging: -- -- -- --
Rig CME 75, Schramm Portadrill T660H Casing: -- -- -- --
Bit(s) 61/4 in. and 10 1/4 in. ID Hollow Stem 2" PVC SJS/95 1e:oo S/5/05 15:.05 -- -- -- --Auger Bits 10• Steel 4/21/95 15:29 4121/95 16::30 -- -- --
Drilling Fluid Auger-None -- -- -- --Filter Placement: 5/5195 18:0S 6/S/95 ,~ ... -- -- --Protective Casing 8x8 In. Square Steel, by 5 ft. long Cementing: -- -- -- --Development -- -- -- --

Bentonlte Grout S/5195 17:00 515195 17:30 

Well Design & Specifications Bentonite Seal ~ "mis ~ 17:00 -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Depth StrinQ(s) I Elevation 

+ 1.66 - 38.55 c, 400.99 - 420.78 

38.55 - 48.35 s, 420.78 - 410.98 --- ---
48.35 - 48.68 C2 410.98 - 410.65 

+ 0.70 - 29.00 C3 460.00 - 430.33 --- --- Stabilization Test Data: - ---- ---. ----- --- --- Time pH Spec. Cond. Temp (°C) 
Casing: c, 2 In. dia. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2 In. dla. threaded PVC end cap 

(4 In. Jong or 0.33 ft.) (C3-see comments) 
Screen: s, 2 In. dla. Schedule BO PVC, 0.010 In. 

machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Silica Sand, 36.0-49.0 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, ,oo 

34.5-36.0 ft. 
•o 
BO 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, I 
70 
00 

3.0-24.0 ft., Neat cement, 3.0-29.0 ft. 00 

= 40 

Bentonlte Seal: Extra high yield Wyo-Ben (100%) ff 30 

Slurry, 24.0-34.5 ft. 
20 
10 

Concrete: 0.0-3.0 ft. 
0 

0 20 <0 eo eo 100 

TIME (Minutes) 

Comments: Surface Casing C3: 10 in. 10 / 10 7/8 in. OD Steel Casing 

Supervised by 8. Tiiton Site LAIDLAW/OU2 R!-FSIMO 
Job Number 943-2848 File Name P2205AS 

i 





'PROJECT; tAIOi.AWJAl·FS 
PROJECT NO: 943,2845 
LOCATION: SRIOGETON, MO 

AOO< E 

CSSCRtPTION 

48 0.049.0 ft. 

50 

See Soll Borehol& Log 
P2·205-AS 
49.0.54.0 ft. 
No samples co/!ecled 

54 54.0-67.S ft. 

58 

Fresh, medb.tm to thinty 
bedded, pale yellowish brown 
{10VR 6/2), very fine grained. 
weak, ARGILLA.CEOIJS 
LIMESTONE. {ST. LOUIS 
FORMATION) 

62.3-69.5 ~ 
Grain size is medium grained 

05?TH SCALE: 1:2 

"' 0 
~ 

Q 
I 
~ 
< 
~ 

"' 

DFUlttNG CONTAACTOA: LAYNE-WESTERN 
DAILL..E.A: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-205-SS 
BORING METHOD: NX Core & water 
DRILLING DATE: 5,'17/95 • 5/19195 
ORllL RIG: CME 75 

JO°"' "'-"""" ·-'"' .... ee.,,,od -...... u.u-
.._ ·~- ST,SlaPPlld """""" 

F•F.cmdl-
Cl..O.,""" 
CH.cNc,nfo 
H-H•IWCI 

DATUM: MSL 
COOAO!NATES N: 1061483.M 
AZIMUTH: O 

F·Flmlfian 1./trlQl.llar Vfl.V. RotJftl Ol'IF-Otavlll i:--iec 

~ 
0 We 

ELEV d 
it!~ 

~g z ROO tl • z 81,l OEPTH " iffi 

""' 
~ ~ 

OCIDO ••o 
ll(IIO'<l'N N .. 1',l"I-

2 99~ 

SCONTINUI TA 

TYPEAfiO i~ia 
~8~ g SUl'U=ACii. 

Oli$CRIPllON 
~ i 

O J,PL.SM,Fe 

J,PL.SM 

O J,ST,SM 

• J,C,SM,Fe 

S,PL.SM 

J,PL.SM (2) 

• J,PL.SM 

Sheet 1 Cl' 4 

COLLAR ELEV: 459.5 
E: !5-15477.Til 

INCUNATION: ·90 

NOlsS 
WATER LEVELS 

INSTRUMENTATION 

0.0-49.0 ll 
BoreJiole advanced with 
10.25 in, ID hollow l!rtem 
augers 
49.0-54.0 ft 
Borehole advanced with 
9 7/B in. bit using mud 
rotary then 6 in. steel 
caslng grouled into 
annulas with neat cement ~ 
Bedrock encountered j 
@48.Sft 

5/18/95@ a:1s 
Began cQring 

5/18/95 @8:40 
End of Aun 1 

LOGGED: 0. ALLOWAY 
CHECKEO. a TILTON 
CATE: 8/20195 

Golder Associates 



PROJECT: LA!OlAW/RI-FS 
Pl!!OJECT NO: 94:J.2848 
LOCATION: SRIOGETON, MO 

ROCKlYf' 

DESCRIPTION 

54 54.0-67.5 ~ 
Fresh, medium to thlnty
bedded, pale yetlowish brown 
(10VR 612), very tine grained, 
weak, ARGIUACEOUS 
LIMESTONE, (ST, LOUIS 
FORMATION) 
65.0.75.9 IL 
Scattered chert nodules 

66 65.8-66.0 IL 
Claystone layer 

67.5-99.5ft. 
Fresh, medium to thinty 

68 bedded, pa/a yellowf.sh brown 
(10VR $12), very line gralned, 
weal<, LIMESTONE. (ST. LOUIS 
FORMATION) 
Stylolitic 

69.B-75,9 ft 
10 Very fine to microcrystalllne 

zones: of thinly laminaled 
!a.yars of clay within !he 
limestone, color is medium 
light gray {NB) 

72 

74 

BO 

76Ji-n.4 ~ 
Arglllaceous layer 

78.7·80.0 ft 
Argillaceous zone, unfilled 
vugs (1·3 mm. in diameter} 

DEPTH SCALE: T:2 

" g 
0 

" a. 
~ a: 

"' 

OR!LI.ING CONTRACTOR: lAYNE-WESTeAN 
ORILI.ER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-205-SS 
SORING METHOD: NX Core & water DATUM MSL 
OA!WNG DATE: 5/17195 • 51191'55 COOAOtNAiES N 
OR!LLRIG: CME75 

J.- PL•...,.. 
F·FIII.Al C<:=od ,_M ll·Undwlng 
ll·B~!lt.t.c'lg $T-&iJPpKI 
F·Foia!icn J.lrr•Q<A• 

> m~ 
0 • iii~ "'" z ~~ 
z 88 ROO 

"• DEPTH " • • ~-{Fl) • N:-ID':i~ 0000 
IOIDY(IJ 

4 '?f 

AZIMUTli: 0 

f'.I'- F•ll.o»o. ·- CI.-Clay k'ifl ··- CH.,,,.,,. ... ...,., H·Heahld 
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NOTES 
WA TEA I.EVE.LS 

!NSTRUMeNTAilCN 

5/18/95@ 10:40 
End of Aun 2 

5/18195 @11:45 
End of Auna 
Ended drilling for the 

1 
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Began dnlllng 

day due to !lad weather. l 
5/19/!)5 (!j? 7:40 
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PROJECT: LAIDLAWIAl·FS 
PROJECT NO: 943-2B46 
1..0CATION: BRIDGETON, MO 

AOCKTV 

DESCRIPTION 

60 67.5-99.5 fL 
Fresh, medium to thinty 
bedded, pale yellowish brown 
(10YR 612}. very fine grained. 
weak. LIMESTONE, (ST. LOUIS 
FORMATION) 
StylollUc 

81.8-86-4 It 
82 Argilfaeeoul!! zone, unfilled 

vug5, (1~3 mm. In diameter) 

B6 

.. 

90 

.. 

94 

96 

64.5,.86.4 ft. 
Color grade$ to light olive 
gray (SGYB/1) 

88.6-93.8 ~ 
Argillaceous, vuggy, ~loris 
light oUve gray (5GY 6/1) 

94.5-97.5 ft. 
Atgillaceou5. color is light 
olive gray (5GY 6/1) 

OEFTH SCAI.£: 1 :2 

"' g 
~ 
i 
"' 

DRILLING CONTFIACTCA: LAVNE·WESTEAN 
CAILLER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-205-SS Sheet 3 of 4 

COL.LAA ELEV: 459,5 BORING METHOD: NX Com & wnter 
OAIWNG DATE; 5/17195 • 5/19195 
DRILL RIG: CME 7S 

J-Jcwrt Pl·Planar ,.,.,.,,.. 
F•Faut C·Q..vved lt.sli<tMiofd ...,,,. U·Uni:U\ung SM,Smooth 
B·Bl!dding ST·Sltpptd """"'"' F-Fci:IIIQt'I HrroQUlllt VR·V.flol.l,,;n 

F..-F40loclo 
CL.Qzryinril 

"""""""' H·Hflffd 

DATUM: MSL 
COOFIOINATES >v: 1067483.54-
AZrMUTH· O 

0 z x c 
~ i5 0 x 
2 w ~ ~~ 

QRF~F~d w " ~ c ;,; 
I 

E: 515477.78 
INCUNATION: ·90 
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;! 
i!i NO'IES 

~~ ~ ~ • • CISCO UITYQATA ;;; "' WATEA LEVELS 
c w~ ~ .. ;,; INSTRUMENTATION El.:"V 

OEP1H 
IFn 

ci WW cc 
z c> 00 i!ui % oo RQO iffi 0 Ul,l ~8~: < a:: oocc ••• g il "'"'""N N.,...,..,_ 

• 

5 1.e_o 

LOGGED: 0. ALLOWAY 
CHECKED: a. TILTON 
DATE: B/20195 

T'fPl':ANO 
SURFACE 

OSSCRIPTION 

J,Pl.R (2) 

J,PL.R 

J,Pt.A 

J,PL.R 
J,PL.R 

B,PL.SM 

J,PL.SM 
J,PLSM 

J,C,SM 

J,Pt..R 

B,PL.SM 

J,PL.SM 

008 • .. ... .. ... 
NO 
u ~££ 

0 

Iii 
I-

5/19195 @9:15 
End of Run4 

5/19{95@ 10:40 
End of Run 5 

Golder Associates 



PROJECT; LAIDLAW/Rl·FS 
PROJECT NO~ ~21348 
toCATION: aRfOOETON:, MO 

,. .. 

'-100 

I. 102 

~ 104 

- 106 

L 109 

L..110 

,, 112 

OESCRIPTJON 

67.5-99.5 fl 
Fresh, medium to thinly 
bedded, pale yellowish brown 
(10YR 6/2), very fine grained, 
weak, LIMESTONE, (ST. LOUIS 
FORMATION) 
Slylol!V• 
97.5-99.5 ft 
Thin clay laminae 

End of Rooord of Orillhole 99.50 
at99.5 It. 

OEP'Jl1 SC.AU:: I :2 

"' 0 
~ 

0 z • 
~ 
0 

ORlLUNIJ CONTFIACTOR: 1.AYNE-WESTEAN 
ORILLEFI: 0, MAHURIN 

RECORD OF DRILLHOLE P:Z.205-SS Stleet 4 of 4 

COLLAR EUN: 459.5 BORING METHOD: NX Core & water 
Df'UUJNGDATE: 5/17195~$/19195 
CRILL RIG: CME 75 
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~ ,,n ¢ 
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TYPE AND 
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OESCAIPTION 
Cl ~~} £!£~ 
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J,l,R 
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NOTES 
WATER 1.EVet.S 

INSTRUMENTATION 

5119/95@ 11:30 
Finished drilling 
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- - -
Well No. PZ-205-SS 

Boring No X Ref· PZ 205 SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067484 ft. Elevation Ground Level 459.5 tt. NGVD 
Easting: 515478 ft. Top of PVC Casing 461.78 tt. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 99.0 ft. Task Date Time Date Time -- -- -- --
Borehole Diameter 9 3/4 in. (0.0-54.0 It.} 5 7!B in. (54.0-99.0 h.) Drilling -- -- -- --
Casing Stickup Height 1.66 ft. CME75 SJtB/95 8:15 S/19/95 11:30 -- -- -- --Driller Layne-Western Schramm Rotary St21195 13:30 5/21/95 \J.;30 -- -- -- --St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- -
Rig CME 75, Schramm Portadrill T660H Casing: -- -- -- --
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bil, NX Core, 2• PVC 5121/95 14:25 S/21195 14:30 -- -- -- --

5 7/8 in. Button Bit and 9 3/4 in. Tricone Bit 6" Steel Sil 1/95 7:30 5/11/95 11:00 -- -- -- --
Drilling Fluid Auger-None, NX Core Water, -- -- -- --

Air and Mud Rotary Filter Placement: 5/21/95 U,;40 S/21/95 15:15 -- -- -- --
Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: -- -- -- --

Development -- -- -- --
Bentonite Grout S/21195 15:20 S/21/95 15:35 

Well Design & Specifications Bentonite Seal sm/95 15:15 snms ~ -- -- -- --
Basis: Geologic Log x Geophysical Log -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.66 - 88.57 C1 461.78 - 370.96 

88.57 - 98.37 S1 370.96 - 361.16 

98.37 - 98.70 C2 361.16 - 360.83 

+ 1.00 - 54.00 C3 460.50 - 405.53 

- - Stabilization Test Data: 

- -
Time pH Spec. Cond. Temp ('C) 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 tt.) (C3-see comments) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-rings 

Sand Pack: 16-35 mesh Silica Sand, 86.0-99.0 tt. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, 100 
I 

00 
I 

84.5-86.0 ft. I I eo 
I 

70 Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, ! eo I 

3.0-70.0 ft. 00 
I 

•o 
Bentonite Seal: Extra high yield Wyo-Ben (100%) M 

30 

20 
Slurry, 70.0-84.5 ft. 10 

Concrete: 0.0-3.0 ft. 
0 

20 0 40 60 eo 100 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Supervised by W. Herst Site LA!OLAWJOU2 RI-FS/MO 

Job Number 943-2848 File Name PZ205SS 





111/11111 
LAIDLAW WASTE SYSTEMS INC. 

LAIDLAV\RJ-FS\MO 
WEST LAKE LANDFILL 

OPERABLE UNIT 2 

NORTHING, 1069030.83 
llAllJM EASTING, 515809.45 EU\IATION 458.4 

SOIL BOREHOLE 

6,25 Inch J.D, Hollow SteM AuQl;'I'" 

SPLIT SPOONi 2.0 inch O.D,II.5 inch I.D, <SP) 

SHELBY TUBE> 3,0 inch O.D./2 13/16 inc::h l.D, <SH) 

LOG 
l!OAINONO. 

PZ-208-SS 

SH£E1' 

I OF J 

START flNIS!i 

DAlE DAlE 

3/9195 3/10195 

0ALL. RtG CM( 75 - TRUCK MOUNT \./et to nuddy sand ad iocent to access rend; 

NC,,£ VERT rCAL 

.... .... .... 
I::._ 
'--' 1 .... .... -=- 2 --
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t 

no vege,t0;t1on. 

C0.0-6.0 Ft.) Dense, Ml;'dlut"'I Ught gro.y 
CN6>,. LlME:STONE GRAVEL and SAND, SR, dry, 
(GP), CFILL) 

C6.0-15,6 ft,) Firn, Modero.ti! yellowish 
brown (lOYR 5/4), CLAYEY SILT, little 
Fine sand, 1r-on sta.ined, lO.MJno.ted, NR, 
do.Mp, (CL-ML), <LOESS) 

@ lt;.7 fta beCOMlng t"IO;St 

@ !3.2-13,3 Ft., ned1un dark Qr"OY (N4), 
SILTY CLAY 

(452.4) 5.0 

SP 
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JIIIJJTIIJ/1 
LAIDLAW WASTE 8YSTEIIS INC. 

SOIL BOREHOLE LOG 
SITE NAME - I.OC/\TION OOIIJ.IIQ -

BORIIIGNO, 

6.25 Inch I.D. Hollo• Sten At,.1ger PZ-208-SS 

SHEET -- 2 CF 3 

l.AlDLA,i\R!-l'S\MO 
SPLIT SPOONi 2.0 ;nch 0.0.11.5 Inch I.D. (SP) llR!UING 

WEST LAKE LANDtlLL SHELBY TUBE• 3.0 lnt:h O.D./2 13/16 inch I.D. <SH) START FINISH 
OPERABLE UNIT 2 WI.lei LIML T&I£ 1111£ 

11ME 14•30 8:SO 

DA'IE DA'IE DA'IE 
NORTH[NG: !068030.83 

- DeP'!II 
3/9/95 3/10/95 

DA1UM EASTING, 515809.45 ELEYATION 458.4 

llfll.l. RIG CME 75 - TRUCK MOUNT SURf"ACECOHIJIIIQNS \.let to nuddy sand adJocent to access rocdi 

mu VERTICAL - no ve-geto. tlon. 

SN,1?1J! IW.IM£R 

!I ~ I I I -.ENlM!ER J - I -;t I! I o.scfflPllC!ICFMA'IERW. 

,_ (6.0-15.6 ft.) FlrM, Modera.te yi;il.lowlsh SP -- brown (lOYR S/4), CLAYEY S!LT, llttte -- Fme so.nd, iron stained, lo.Mino. ted, NR, 
15,6/ ® -

'=-1s -- do.Mp, CCL-ML}, (lOESS) (442.8) ,__ -- l Ui!' (15,6-17.6 F't.) flrn, do.rk gro.y <NJ), -- 2 air -- 5 ,6.o:t, SIL TY CLAY, d4MP, CCL>. <LDE:SS) 
SP -... -::::-11 7 
® -- -- (440.8) 17.6 -- -(!7.6 18.0 FtJ Stif'f', olive gro.y --18 I- CSY 4/D, CLAY, lJttle sitt, NR, MOist, '--- -1 2.lJ• CCU, <LOESSl -

~ 3 al' -.... (18,0-22.8 ft.) FlrM, olive gro.y -..... 3 '"" II <SY 4/D, CLAYE:Y SILT, trace f'mE' sand, SP -t::-19 4 
@) -NR, Moist, (CL-ML), (LO(SS) -... -.... : .... 

t::-20 ..... ~ -ho.m-e,. 1.7' -.... weigh~ 2':if -... 2 """ SP -.... ->--- 21 4 

@ -= 4 --- .... -- -::-22 
_, 

@ 22.0 f't., bec:on1ng sane Fine sa.nd - -2 l,S' -- 2 a:w -
H -- 2 7::1:l) SP 

=-23 3 C2C.S-29.7 f't.) F'irM, l~ht Olive gro.y 
@ -= - (SY 5/2), CLAYEY SIL , Iron stained, -..... lo.r1ina t:ed, NR, noist, CCL-ML), (LOE SS> -.... - -- -

::- 24 - - -J l.S' -- 2 21r -.... 3 ""' e .:?4.5-24,8 tt.. sol"le so.nd, wet SP -
=-2s -5 

@ --.... e 25.2-25.4 ft., SOl'le $0.0d, we"t -.... ,_ ... -,_ -t::-26 -· '--- -l J£. -... I e.o· IN -.... s '"" SP -.... -
:::,- 27 5 

@ -- wet -.... e 21.2-29.1 r't., -..... @ 27A-~7.G f't" f;ne to r,eo'run sand -.... lo.yers -,..._ 28 ...... ,___ -I 1.7' -
2 1!li' --3 a,~i 

I" 
e 20.&-29.7 f't~ Uttte sand SP -t::-29 3 @) -:: .... <29.7-Jl.3 Ft.> FirM, nediuM do.rl< gray -,_ CN4), CLAYEY SILT, NR, c::lo.np, (CL-HL), -.... <t.OCSSl -
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""'"""" LAIDLAW WA&TE SYSTEMS INC. 

LAIDLAW\R!-.F"S\M!J 
V£ST LAKE LANDrtLL 

OPERABLE UNIT 2 

NORTHING, 1068030,83 
llllllJII EASTING• 515809.45 El..£VA110N 458.4 

SOIL BOREHOLE 
6.25 inch I.D. Hollow SteM Auger 

SPLIT SPOON: 2.0 inch O.D./1.5 inch l.D. CSP) 

SHELBY TUBE: 3.0 inch O.D./2 13116 inch [.O. <SH) 

LOG 
SORIIONO, 

PZ-206-SS 

Sll£E1' 

3 OF 3 

111,1£ 

14,30 

1111£ 

a,so 

3/9/95 3/10/95 

ORlL RIG CM£ 75 - TRUCK MOUNT Vet to Muddy sond cidjacent to a.ccess r-oacii 

AHGl£ VERT!CAL no vegeta. tion, 

'
'
'
'-
'-- 31 
'= --
';:::-32 ,_ 
-

.-33 
---
';:::-34 
L... --=-35 
-'
'-
l=-36 -,_ 
-
l=-37 -'
'-
~38 
t: 
'-
:::- 39 
'
'
'-:=- .ro ,_ 
~ 

'-
:::- ,41 
'.... 
'-
i::-42 
'-
'""' ,.._ 
~43 

t 1.a· 
4 2.0' 
12 ('l04) 

16 

2 
6 
7 
B 

a 
2 
2 
4 

a.a· 
2.0• ,,.., 

(29,7-31,3 Ft.) FirM, til!"diUM do.jl,c Qr"O.y 
CN4), CLAYEY SILT, NR, daMp, CCL-ML}, 
<LOE SS) SP 

"--~~@,._,3~1.~l-~3~1~-3:...;.f~t~.,~·~·~t'-~~~~~~~~~~-'~·~2_1~.1~, __ 3~1~.3~(!§) 
<31.3-36,9 Ft.) CoMpact to loose. ... : [.._ 

• • • • '-L .... .... .... .... .... .... .... 

.... .... .... 

.... .... . . .. 

riodero. te to clurk ye-ttowl5h brown 
<IOYR 5/4-lOYR 4/2). t-n SANI), 
trace Silt, NR, wei:, CSP), (ALLUVIAL.) 

@ 34.0 ft., bl\'col'ting MediuM sand 

e 35.9-36.9 rt., SAND and CLAY 

SP 

@ 

SP 

@) 

7 
B 
7 
B 

11'.. :: :: 

~~ :::: •._~~~~~~~~~~~~~~~~~~~~<~4~2~1-=5~>_.,3~6~.9~ SP 
(36.9-37.7 'f.t.) Stiff. olive Ql"O.Y r,';;'\ 

6 
2 
J 
11 

a.1· 
21F 
3!5:U 

6 1.0' 
7 2.W 
12 (50'.ll 

16 

11.:.1 •• • t_ CSY 4/1), CLAYEY f'-n SANO, NR, @ 
L'\'. MOIST. CSCl, <ALLUVIAL) (420.7) 37.7 

-

(JJ,7-4I,I f1.) Stiff, olive gro.y 
<SY 4/1), CLAYEY SIL r, tro.ce snnd, 
laMlnnted. Nit wet, CCL-ML), CLOE:SS) 

SP 

@ 

SP 
C417.3) 4I.! LillW-1-...~~~~~~~~~~~~~-.::.:.:.:==---'=J0.21 

, , , , (41,1-43,D Ft.~ CoMpact, ol;ve gray \E.!) 
C5'1' 4/lt F'>r.e SAND, trace sat. NR, wet, 

••• : i--l.. 
CSMl, CALLUVIAL) 

2 ,.,· ... _: •. 
23 U rl 
sa10~ :!!;:() •••• 

1- ,
415

.4, 43_J SP 
i:..:....,:_• j_~_E_n_d~o-f~S-o-;l~B-o-re_h_o_l_e~l-c-g~o-t~4-3.-0~f-t.~~---""":::.:;-.:..:::::.i~ 

50/l'" O.Q' 
i'lF 
(!11..) 

'-
See PZ-206wSS: Record of' Dr;Llho\e F'or 
rock desc:r<pt;on$ I

SP 
(@) 

-----------------------
-= -------------------------------------------------

Split spoon wet 

Split spoon wet 

Add water to 
inside of 
a.ugE'rs to 
prevent so.nd 
blow 

Split spoon 
ref\.isal ot 
43.0 feet; 
c.uger to 
44.0 feet 
Spilt spoon 
r-efuso.l o. t 
44.0 feet 

z 
"' w ,_ 
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RECORD OF DRILLHOLE PZ-206-SS Shnet ' of • PROJECT: LAICLAWJRl,FS SORING METHOD: NX Cote & wat"'r OATIJM; MSL COl..i.AA .El.EV: ..... 
PROJECT NO: ........ CRllUNG OAiE: 4'5195 • 4/6/95 COORDINATES N: 1000830.B E: 515809.5 
LOCATION~ SAlOOETON, MO ORILLRIG: CME75 AZIMUTH: 0 INCLINATION: ..., 

T'IP ,_ 
PL·~ P,Pohhod F .. F• O»dt 

"' z ",u , ..... C.c...v.d ·- CL.Qaylnlll ~ § 0 g 
' "' 

........ U•Unc;,.illllinQ SM-&noclh CH..,.._ 
ffi1,1 9 = 

9 .......... ST·~cl - H--H•wod z 1.1 1l ;! 
F,Fofaoor, l•lttlQ\,11« VA•V, Rougt\ BAF-GrllVIIIF .. ct ~c u, c ii; 1.1 IE NOTES l ~~ <r ~ J 05SCRIFTION 11 > m. DISC Um' TA :;; 0 0 ~ WATER LEVELS 

th\!,. ~ 0 " <r 8 ~ ~ z 0 lNSTFIUMENiA.TICN 
~ ELEV "';;! ifm 

g 

&: o~i;; i 0 -- z 8§ ROO o~ TYPE MIO f812: ~c z "' CEPTI-I 
~ ~ffi '° 58~ :it 5UR,:-ACE i"" "" a: IFll <r DESCRIPTION 

..,_ ... II:' ... 
oooa ~·. •• iii£¢~ ~ ~~2¢21i! ............ N.-11t•~ " ~ 

- 32 0.0.43.0 ft . 
See Soll Borehole Log 
pz.200-ss 

c. 34 . 

1-, 36 . 

... 33 . 

- 40 . 

- .. . 

415.40 
43.0-44,5 ft "3.00 Advanced 4~ diam. HW 
No samples collected casing lo 46.0 ft., ~in 

corln~ on lop of rub le 
at44. ft. ..... . 

41".'" 413.90 
44.5-51.7 ft. 44.50 g 44.50 

:!9htty weathered, medium 
ded, llght oUve gray 

(SY 6/1), microc[Jstal!lne, 

I medium strong, MESTONE. 
(ST. LOUIS FORMATION) 

~ 48 44.5-46. t tt. . 
Some ehlorfte on broken I n~ 
surfaces I= 

i · J,l,SM,CL (2) 
. J,l,SM 

E ' J,U,SM,Fe 
47.749.4 ~ 
Moderately weathered, porous/ 

~ J,l,SM,Fe 
48 . vuggy 

DEPTH SCALE: 1:2 LCGGEO: S.COSIO 
Golder Associates I OlllUJNG CONTRACTOR: LAVNE·WESTERN CHECKED: J. MIU.ER 

[J:A!ll..ER: 0. MAHURIN DATE: 5/16195 



PROJECT: 1.AICLAW/Fll·FS 
POOJ£C1' NO: 943-2e48 
LOCA110N: BRIDGETON, MO 

KTYPE 

~ 
....• ( 

fu -
DESCRIPTION 

0 

48 44.5-51.7 ft. 
Slightly weathered, medium 
bedded, light olive gray 
(5Y 611}. mlcrocrystalflne, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

400,70 
51.7·52..7 fl 51.70 

sa Completely weathered, thickly 
laminated, greenish gray 400.10 
(5GY 6/1), Vf?l,Y fine grained, 52. 
~mely weak. CLAYSTONE, 
ST. LOUIS FORMATIO 

52.7-59.2 ~ 
Slfghtly weathered, medium 
bedded, light oHve gray 
(5Y 5/2), very fine grained, 
medium strong, DOLOMITE, 

54 (ST. LOUIS FORMATION) 
54.2·55.3~ 

56 

58 

Moderately weathered, very 
porous{vuggy, (<1..:3 mm.) 

"' 9 
11 :c a 
~ 

"' 

RECORD OF ORILLHOLE PZ-206-SS Sheet 2 Df a 

COUAR EL.EV: 468.4 SORJNG.MS'iHOO: NXCl:in:i&wator 
ORIWNG CATE: 4/5195 • 4/5195 
DAILL A!G: CME 75 

J.Jei'n PL·PIMN P,Prit$hed 
F•Fat.n C-Cuvoo l(,Slbnsldtld ..... U·lJl'lc:khlirlg SM·Smoo11'1 
9-Blldding S:T.st11ppKI •. ._ 
f.fotaw,, '"'"""" WIN. fb,iOh 

> • 01 
0 

a: ~b ELEV z ~~ tl ~ jw ROO 
01:f'TH % u@ u.8!!? Cl ~ ~, a ~ • {Fl) a: a: ... :-.. ... e ~ g 

• 

2 96~ 

DATUM: MSL 
COORDINATES~ H)S0830.S 
AZIMUTH: o 

E: 51!5809.G 
INCLINATION: ·90 

F .. ~. OJ:ld• 

"' Cl.,ClaytnliM :z :c 
CH-Chlcntit ffi~ 

~ 

"' /;I H·H•altd ffi Of!F,Gr.;i.YIII Flied ;;~ 0 a: ;,; 
NUITY ATA iii- ~ • " 
lVPEAHO 8 a: •• SURFACE ;;; 

"" u a: 
DESCRIPTION !i~\ l2a':li!~ 

Core Loss 

J,l,SM (6) 

J.Pl.SM 

J,l,R (2) 

J,I.SM 
J,1,SM,CL 

Core loss 

J,f,R 

J,l,R 

:z 
~ g 
~ 

! s ~ 

~ 

~ I ~ ;,; 0 
~ . 

QQ,oO 
Cl"'CIC>"' 
...... l';I ,0 .. 

~2:f~! 

NOTES 
WA1EALEVEL5 

tNSTRUMENTATION 

Core loss due to 
fractured, weatnored rock 
Core Run 1 at 11 :55 

~ 
' ' 

Core loss due to presence ] 
of weak clayslone • 

1 
< 

i 

rc;,;,.,;s,;;-----~'.f.r;i,\'i=I 59-.GO 
59.2-66,Sft. End Core Run 2 
Fresh, thickly bedded, ligh! 
olive gray (5Y 611), r~m 
grainad, medium strong, 60 AAGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

62 

1 ·2 mm. calcite veins common, 
stylolitic, few zones showing 
up to 5 mm. vugs, little 
pyrite crystals. few 
Arenaceous Limestone bads 
throughout up to 10 mm. 

OEP111 SCALE: 1:2 
OfllLUNG CONTAACTOA: LAYN!:·Wf:STERN 
CRILi.EA: 0. MAHURIN 

' '" ... 

LOGGED: S. C0510 
CHECKED: J. MILLEA 
ClA TE; 5/15195 

• J,l,R 

O J,l,R 

J,I.R(2) 

J,l,R 

at 14:10 
4/5/95@ 13:,s 
Begin coring Aun 3 

4/5/95@ 13:40 
Begin coring Run 4 

Golder Associates 



PROJECT: LAIOLAW/Flf·FS 
PROJECT NO. 943-2848 
LOCATION; BFIIOGETON, MO 

64 

.. 

E 

DESCRIPTION 

64.5-67.3 ft 
Small (op to 1 mm.), 
glnuconrte lenses, few pyrite 
veins < 1 mm .• but abundant 
crystals 

66.5-68.5 ft 
Fresh, thickty bedded, CJlive 
gray {SY 4/1), f-m gramed, 
medium strong, ARENACEOUS 
LIMESTONE. (ST_ LOUIS 
FORMATION) 
Abtmdant c:aJcite crystals 

ss <1 mm. 
66.Glt 
A large >20 rnm. calclle 
Ct'{$tafS 
68,5-70.0ft. 
Fresh. thickly bedded, l!ght 
olive gray (SY 6/i), f~m 
grained, medium strong, 
UMESTONE, (ST. LOUIS 
FORMATION) 

rn Calcite crystals common, 
argi11aceous partings observed 
70,2·71.8 ft 
Arenaceous Umeslone with 
abundant calcil:y crystals 

71,B-BO.Oft. 
72 Fresh, thickly bedded, light 

olive gray (SY 6/1}, l·m 
grained, medlum strong, 
LIMESTONE (ST. LOUIS 
FORMATION) 

74 

75 

Calcite crystals common, 
fossils preisent but not 
abundant. :.tyfolitlc. pyrite 
crystals and veins up to 1 mm. 
abundant 

77.3-77.B h. 
Argillaceous Llmeslone 

n.a-1a.1 tt. 
78 Chert nodules 

" 50 

DEPTH SCAI.E; l :2 
CR!LUNG CONTAACfOA: lAYNE,W=STE:RN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·206·SS 
SCJR!NO METHOD: NX Core & wumr 
ORIWNO DATE: 4,15/95 ~ 4J6/95 
OR1LL RIG: CME 75 

384.40 
74.00 

5 ""' ~ 

OATUM. MSL 
COORDINATES N: 

lYP!i;AfllD 
SURFACE 

OS"SCRIPTION 

J,l,CL (3) 
J,1,R 

J,l,R 

J,l,R {2) 

J.J.R 

• J,l,CL 

J,l,CL(2) 

J./,R 

J,l,SM,CL 

J,l,R 

J,l,SM,CL 

J,l,R (S) 

J,,A {2) 

J,l,SM,CL 

J,l,SM,CL {2) 

J,l.R {2) 

AZIMUTH; 0 
1060.8JQ.S 

Sh=et 3 or a 
COLLAA ELEV: 468.4 

E: !$15l!Olt5 
INCLINATION: ·Go 

OO!ES 
WATER LEVELS 

INSTRUMENTATlON 

4/5/95@ 13:40 
Begin coring Run 4 

4/5{95 @ 14:25 
Begin coring Run 5 

LOGGED: S. COSIO 
CHECl<Eo: J. MILLEFI 
OATE: 5/16195 

Golder Associates 

1 

j 

1 



RECORD OF DRILLHOLE PZ-206-SS ·- • of ' P.ROJECT: l...i\lOL.AW/fll·FS SORfNG MrITHOO; NX Com & water DATUM: MSL COll.AR ELEV: ..... 
PRoJECTNO: 943·284& ORILLlNG CATE: 415195 • 4IBJS5 COOAOINATES N; l06!lll:l0.B e: 5t58o9.s 
LOCATION: BRIDGETON, MO DRILL RIG: CME75 AZIMU'i'H: 0 INCLINATION: .,o 

ROCK PE J.,,..,, PL,Planar - F .. F•Oxlde 
~ z 

'" 
F,Faut c.c,,,,, . ........., Ct..a,y""' ~ i; 0 Q 

~ ~ 
...,.r U·- ··-- """"""" ~ 9 ! 0 B·Beddng ST-St11pp•d ....... H•Htllltd ~t'i ffi ;! 

!§° - F,Fo.ai!on l·!!Tllgi..,IBI' VR•V.Rougi --- ;:::~ ~ 

~ ~ 
NOTES 

~ 
a: ;;; ~ . '" DESCRIPTION DISCON ~- ~ WA TEA LEVELS 

ej !:!;. 
> UITY ATA "' a: 

" 0 " "~ ~ " ;; 0 INSTRUMENTAi10N 
<2 ELEV "'"' i~w ~ c • M aao fl. T'VPEANO 
~ DEP7H !; ut,:: g,o~ ¢ SUAFACE 

.g O a . . :;!! .g 

" ~- cu<"" < •• " " .. ~ 
tF1l c ••• DESCRIPTION 5 • ·~\ 

.. 
0000 0 • £~.£~ No ... 
mlD<rN l'II .......... . . • ,. .. """ .. 

B0.0.85.0ft. 
Fresh, thicki bedded, light 
olive gray {5 6(1), f-m J,l,R {2) 
grained to microcrystaJline, 
medium stron8, LIMESTONf:_. 
{ST. LOIJIS F RMATION) 
Large calcite veins up to 

J,l,SM,CL 

J 
12 mm., abtJndant PYfite 
crymals and veins up ta 

02 
1 mm •• argillacaous partings 

5 "' scattered throughollt, styfo!itic ~ I 

e J,l,SM,CL l 
J,l,R 

84 
374.40 
84,CIO 4/5/95@15:24 

Begin coring Aun 6 

85.0-67.Sft 
Fresh, thicki bedded, light 
olive ~ray { 6/1), finely J,l,SM,CL (2) 
c~ llne. medium strong, 

•• Lt !;STONE, (ST. LOUlS 
FORMATION) 
Stylolltes common, calcite and 
pyrite veins reresent. trace of • J,J,A,CL 
glauconlte, ew chert nodules 

87.5-89.Sft. • J,l,R 
Fresh, th!ckl~ bedcf~. Ught 

" 
olive gray (5 S/1), fine 

I I Rrained, medium stron~ 
RGILLACEOUS LIME ONE. 

{ST. LOUIS FORMATION) 'I 
Calcite and pyrlle crystals i 
abundant. few calcite veins • "'' <:~ mm. ~ 

89.5-93.3 ft. J,/,A 
Fresh, thick!~ bedded, llght 

"' 
olive gray (5 6:Jl, fine 
grained to cryst fno. medium 
stron,h: LIMESTONE, (ST. LOUIS 
FOR TION) J,l,R.CL 
Calcite and pyrite crystals 
abundant, few calcite veins 
<1mm. 

J,l,R.CL I 
I. 

" 11 J,1,CL (2) 

93,3·99.1 ft. 
Fresh, thickly bedded, tight 
olive gray (SY 6/1}, fine 

" 
grained, medium stron~ 364.40 

4/5/95@16:!6 ARGILLACEOUS LIME ONE, 94.00 
(ST. LOUIS FORMATION) 6e9ln coring Run 7 

Styiolitic, biotufbated, 
abundant calcite veina up to 
1 mm., few pyrite crystals 

7 
,., .. 

96 

DEPTH SCAI...E;:: 1 ·a LOGGED: S. COSIO 
Golder Associates ORIUJNG CONTRACTOR: LAVNE,WESTERN CHECKED; J. Mll.LeR 

CAILLER: O. MAHURIN DATE. 5ilMl5 



PROJl;Cf: t..AlOI.AW/Rl·FS 
PROJl;Ci NO! 943•2848 
LOCATION: BAIDGET'ON, MO 

p 

OESCFIJFTION 

96 93.3-99.1 ft 

•• 

100 

Fresh, thickly bedded. light 
olive gray {SY 611}, fine 
grained. medium strong, 
ARGILLACEOUS LIMESTONE, 
{ST. LOUIS FORMATION) 
Stylolitir:::, bioturbated, 
abundant calcite velm:; up to 
1 mm .• few pyrite cry:stals 

99.1·102.Sft. 
Fresh, thickly bedded, light 
otfve gray {SY 6/1}, fine 
grained to crystattine, medium 
slmng, LIMESTONE, (ST. LOUIS 
FORMATION) 
Abundant arglllaceous 
partings, calcite veins up to 
1 O mm., p~tite crystals 
st:aHered 

102 102.5-105.0 ft. 

"' 

106 

108 

110 

,,, 

Fresh, thickly bedded, light 
olive gray {5Y 6/1}, fine 
grained. medium strong, 
LIMESTONE, {ST. LOUIS 
FORMATION) 
Stylolillc, calcite and pyrite 
crystals common. small <2 mm. 
vugstporou:., calcite veins 
< 1 mm. scattered 

105.0-106.0 ft 
Fresh, thickJ~ bedded, !!ght 
olive gray (5 6/1), f·m 
rained, medium Siron"', 
IMESTONE, {ST, LOU S 

FORMATION) 
StylolltiC. abundant calcite 
and Pftrite veins up to 2 mm., 
fossili emus, argillaceous 
panin~s common, few large 
crysra s of calcite up to 
8mm. 

105.0·113.0lt 
Fresh, thickly bedded, ltght 
olive gray {5Y 6/1), micro-
c~talllne, medfum strong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic abundant calcite 
and PYrite veins, ohert 
nodufes common 
109.4·1i0.1 ~ 
Bed or blulsh green, clayey 
material, follated, intra· 
c:lasts of Umestone 

DEPTH SCALE: 1:2 

9 
"' r .. 
;i; 
" 

ORILUN!3 CONTI'IACTQR: LAYNE-WESTERN 
ORIUJ:R: Q. MAHURIN 

RECORD OF ORILLHOLE 
BORING MEl'HOO: NXQirttAwaler 
OR!Lt.lNG OAlE: 415/95. 4/6195 
CRILL AfG: CME 75 

'"""' "'-"""• -F,F.iut """"'" l(,$11tmk$td ...,,. 
""""""""" ··-a.a.~ ST.slapped ··-F·F'oiallcrl H1T1Q!Jar YR-V. Rct4l 

PZ-206-SS 
CATUM: MSL 
COOR01NATES N·. 1000830.8 
AZIMUTH: 0 

FH'"•~ 
" CL-CJay1n• z i!: 

~ ffi~ " H·Heafed z al 
GRF-ora,.,d Pfod re w 0 

;; ~~ !': 
~ ~8 OISCONTINl.l TA 

~ "' d ELEV z ~* 2. i~ia ROO TYPE AND 

c 
< g ... 
~ .. 
~ 

~ 
" !'l 
;; 

Sheet~ofe 

COi.LAA El.EV; ~.4 
S: 5156oe.5 

INCLINATION: ·90 

z 
0 
I= 
~ 
iii NOTES 

WATER LEVELS if 
INSTAUMENTATION 0 

0 ffi z 8g ~ffi 0 DEPTH , 58~:: SURFACE! o• !~; 
'"" 

~ • IE "- o DESCRIPTION '¥2 

,,._ ... 
109.00 

• 

<:,,:,oo .. "'"'"' ........... -

,00 

' 

"~ 

LOGGEIJ: S. COSIO 
CHECKED: J. MILLER 
DATE; S/16/95 

0 0 
n • 

J,l,R 

J,l,R,CL 

J,l,R 

• J,l,A,CL 

J,l,R,CL (2) 

• J,lA 

J,lA 

• J,l,A,CL 

J,l,R 

J,l,SM,CL 

• J,J,SM,CL 

• J,l,SM,CL (2) 

J,l,A 

~~~ 

4/5195@ 17:00 
Stop coring for the day 

4/6/95 @B:13 
Begin coring Run 8 

4/6195 @ 9:17 
Begin coring Run 9 

Golder Associates 



PROJECT: LA!OLAW/AI-FS 
PROJECT NO: 943·as48 
LOCA110N: BRIDGETON, MO 

112 

ROCK TV 

DESCRIPTION 

113.0-117.0 ft 
Fresh, lhickly bedded, light 
olive gray (SY G/1}, fine 
grained, medium strong, 
ARGILUICEOUS LIMESTONE, 

1111 (ST. L.OUIS FORMATION) 
Banded wlth fine to medium 
grained Limestone up to 8 mm. 
t11icl<, calcite crystals and 
veJn5 up to 1 mm. present, 
stylolltes rare but present 

116 

..._.__________ 341.40 

117.0-120.lft. 117.00 
Fresh, thickly bedded. light 
olive gray (5Y 6/1), ffne 
grained, strong, LIMESTONE, 
!ST. LOUIS FORMATION) 

118 Stylolitic, fossllirerous, 
pyrite .and calcite veins 
common, oolltic, fossils are 
brachlopods and crinoids. 
Argl!laceous partings from 
1t9.0w119,7ft. 

"'" 
120.7·122.5 ft 
Fresh, thickly bedded, olive 
gray {SY 611), flnB grained, 
strong, ARGJLLACEOUS 
LIMESTONE, (SALEM 
FORMATION) 
Abundant atgillaceous partings 

1 :it? and calclte crystals, partings 
appear !Ike spider form 
1Z?.5--125.0 ft. 
Fresh. lhlckfy bedded, light 
olive gray {5Y 6/1), fine 
grained, medlum strong, 
LIMESTONE, {SALEM 
FORMATION) 
Beds of chert up to 60 mm., 
stylolltlc, abundant 

12<1 argil/aceous partings 

125 

125 

End of Record of Orlllhole 
at 125.o ~ 

OEPTii SCALE: t:2 
OFIIWNG CCNTRACTCA: LAVNE·WESTERN 
ORII.LSA: 0. MAHURIN 

8 
~ 

Q 
,: 
'-
;,! 

" 

RECORD OF DRILLHOLE PZ·206·SS Sheet a of a 
COUAR EL.EV; 458.4 BORING METHOO: NX Coro & \Nllttt; 

OAIWNG DATE; 4/5/95 - 4/6/95 
DAILL AIG: CME 75 

J.JM PL,P1amt .......... Ft•Fe~ .. , .. C.0,,,od ·- Cl..claylr.fll -- U,Und!Jatng SM·Smoo1h CH.C~ 
S·Sodr;lir!Q sr..s,.pped ··- H,Httllhtd 

DATUM; MSL 
COORDtNATES N: 1000830.8 
~MUTH: O 

" z ,: 

ft~ 
~ 

" lli z ~ I 

E: 51SS00.5 
INCLINATION: ·00 

z 
0 

F·FOQ!IDn J.lrregutar VR•V. Aougl, GRF-Gr.rnl ="ktl 
~ i!'.c w c • 

~ iii NOT.ES 
ts= ,: ;,; ;!; 

ruv 
DEPTH 

ITT) 

3:19.40 
119.00 

33:l.40 
125.00 

> m w~ 
0 wffi ~g z •> ROD G~ z 8~ ~ •• • « f lf ,0 =~~: .... .,.'°"' .. 

10 98*' 

LCGGeD: S. COS!O 
CHECKED: J. MIUS:A 
DATE: 5/16/95 

OISCONTINUl'rY OA # A 

i~<ll TYPEAkC 
~8~ .. SURFACE 

OESCRJPT:CN g g 

J,!,SM,CL 

J,1,A.CL 
• J,l,R,CL 

J,l,R,CL 

J,l,R,CL 

J,l,R,CL 

• J.1.R 
• J,t,R.CL 

J,J,A 

J,l,R {2) 

3 ; 

I 
I I 
: i 
I 

I 

I I 
I I' 

0 
'-

"' 
~ 

0 ~ 
g~~!! • 
fr!/l;fg;~ 

Golder Associates 

WA.TEAt.EVELS 
INSTRUMENTATION 

117.0 ~ 
Inferred top of 
SALEM FORMATION 
encountered 

4/6/95 @ 10:23 
Begin coring Aun 10 

4/6/95 @ 11 :05 
Coring completed 
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Not to Scale 

Well No. Pz-2os-ss 

Boring No X Ref· PZ 206 SS - - -
PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068031 It. Elevation Ground Level 458.4 ft. NGVD 
Easting: 515809 It. Top of PVC Casing 460.20 ft. NGVD 

Drilling Summary: Construction -ryme Jog: 

Start Finish 
Total Depth 125.5 ft. Task Date Time Date Time -- -- --Borehole Diameter 10 in.{D.O-S2.01L} S 7/a in, {52.0N125.5 fl.) Drilling 

CME75 
-- -- -- --Casing Stickup Height 1.82 tt. 3/9/1)5 14:30 3/10/95 11:05 -- -- -- --Driller Layne-Western Schramm Rotary 4/24195 11:30 -4/24195 13:30 

St. Louis, MO -- -- -- --
--Geophys.logging: -- -- --
--Rig CME 75, Schramm Portadrill T660H Casing: -- -- ---- -- -- --Blt(s) 61/4 In. and 101/4 in. ID Hollow Stem Auger 2" PVC 4124/95 13:4.5 4/2:4/95 14:02 -- -- --Bits, NX Core, 5 7/8 In. and 10 in. Button Bits e· Steel 3127/95 9'30 3/Zli95 10:15 

Drilling Fluid Auger-None, NX Core Water, -- -- -- --- -- -- --Air Rotary Fitter Placement: 4/24195 14:00 4{24/95 14!l5 
Protective Casing axa In. Square Steel, by 5 tt. long Cementing: -- -- --

Development -- -- -- --
-- -- -- --Bentonite Grout 4124/95 14:20 4/24/95 15:30 

Well Design & Specifications Bentonlte Seal 4124/95 ~ ~ 14:io" -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.82 - 115.00 C1 460.20 - 343.38 --- ---115.00 - 124.80 81 343.38 - 333.58 --- ---124.80 - 125.00 C2 333.68 - 333.38 --- ---+ 0.70 - 52.00 C3 459.10 - 406.38 --- ---

Stabilization Test Data: - ---- ---- ---- ---
Time pH Spec. Cond. Temp (°C) 

Casing: C1 2 in. dla. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 In. dia. threaded PVC end cap 
(4 in. long or 0.33 tt.) (C3-see comments) I 

Screen: 81 2 In. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 112.2-125.5 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, ,oo 

111.1-112.2 ft. 90 
BO 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

i 
70 
GO 

3.0-101.0 ft., Neat cement, 3.0-52.0 ft. 00 

"° Bentonite Seal: Extra high yield Wyo-Ben (100%) N 
30 
20 

Slurry, 101.0-111.1 ft. ,o 
Concrete: 0.0-3.0 ft. 0 

0 20 +O 60 BO ,oo 

TIME (Minutes) 
Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 In. OD Steel Casing 

Supervised by O. Alloway Sile LAIDLAW/OU2 RI-FS/MO 
Job Number 943-2841! File Name PZ206SS 

I 





""""""' LAIDLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE LOG 

!lOIIINGNO. 
4.CS inch 1.D. Hollow Ster1 Auger"' PZ-207-AS 

SHEEr 

I OF 3 

SPLIT SPDON: 2,0 <nch 0,D./l.5 inch I.D, CSP) LAIDLAW/OU2 Rt-F'S/MO 
~EST LAKE LANDFILL 

OPERABLE UNIT 2 
SHELBY TUBE= 3.0 inch O.D./2 13116 inch I.D. (SH> START FINISH 

NORTH[NG: 1069644.67 
DIITIJM EASTING: 516037.64 ELE.VATION 461.9 

ORlt.L Ria CME 75 - TRUCK MOUNT 
ANGLE VERTICAL BEARING NA 

SAMPLE H.'MMER 140 lbs. 

-3 
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,-=-s ..... .... .... 
~6 ,-----7 .... ,
,-=-a ,_ 
..... .... .... 
,-.. 9 ,-
,-.... 
E-10 -.... --11 ---
=-12 
~ 

= --13 

l
t--14 ,-
,-
,-
,-

:3 0.11' ·.,4. 
50/6 2.lr • 

u:ir., 

ll 
10 
7 
6 

:. 

-

3 LS' 
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5 15;:l 
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16 
4 
l 
2 

3 
3 
7 
8 

5 
2 
4 
23 

4 
14 
18 
3 

4 
6 
I 
4 

0.1' v ~ le 
2,0' 7 V 
<Sz-> V ~ 

•v 
v~ 
'V 

,.,· v ~ .. 
;;:;, 17 v 
t!j)!) v t; 

11 v 
v~ 

11 v 
v ~ ..... 

a,·11v ~ 
~ 

(j!j;() v t; 

... 
2.0' 

"'" 

~v 
v .. 
;v -· 

(0.0 2.0 ft.) Com:::retl;' 

<2.0-4.0 f't.) Vef"'y st;f'F, nettled, noclero.te 
yeHow1sh t:lrown (lOYR 5/4) to do.rk 
gr1;1eniSh gro.y <SGY 4/D. S{L T, NR, do.Mp, 
CML), CLOE:SS) 

(4.0-5.8 i='t,) Stiff, do.rk greenish gray 
<'5UY 4/1), CLAYEY SILT, SOME' f'irtE' Gro.vel, 
nottled, NR, do.Mp, CCL-ML). CLOESS) 

(5,S 12.0 F't.) \Jo.Ste 

below 9.5 Ft, waste tieCOf"IE'S wet 

C12.0 12.7 ft.) Ho.rd, dark greenish groy 
C5GY 4/1'. CLAY, trace fine Gro.vel, 
NR. wet, (CL> CF ILL) 
tl2.7-I4.0 f't.) \Jo.ste 

(14.0-16,0 FtJ No Recovery 

SP 

0) 
C:459.9) 2.0 

SP 

® 
(457,9) 4.0 

SP 

0 
(456,1> '5.8 

SP 

0 

SP 
@ 

SP 

© 
(449.9) 12.0 

(449.2> l2.7 r- SP 

(j) 

I-
SP 

® 

------: ------------------------
: ----------------------------------------

TIME TIME 

12:35 17•42 

DA'l1!: OAT£ 

4/9/95 4/9/95 

F';r;,t water 
l;'nc;ountered 
@ 9.5 ft. 

FrcM 14,0-20.0 ft .. 
no so.Mptes 
l""E'COvt?,..ed, bvt 
clr;U;ng indlcc. tes 
wa.s-:1;' 

~ 
0 
(.) 

(.') 
z 
::l 
l5 



Jlllli!Jllflf 
LAIDLAW WAS- 8'iBTEll8 INC. 

SOIL BOREHOLE 
S!lE NAME AHO LOCAt10H DR!UJNG IIElllOO: 

4,25 inch I.n. Hollow Sten Auger 

s.lMPI.JNGMl!IHOD: 

LAIDLAV/OU2 Rl-FSIMO 
SPLIT SPOON, 2.0 inch 0.D.ILS lnc;h [.D. CSP> 

\JEST LAKE LANDFILL SHELBY TUBE• 3.0 inch O.D./2 13116 inch I.D. CSH) 
OPERABLE UNIT 2 WA1ER UM!. 

11IIE 

00. 
NORTH!NG, 1069644.67 --DAlUY EASTING• 5!6037.64 EL£VA.TIOH 461.9 

llRlU. RIG CME 75 - TRUCK MOUNT SURFACE COHlllllOHS 
ANGLE VERT {CAL BE'ARIIIGNA 

SAMPLE IWAIER 140 lbs. 

ti" ~ I I I ~ gl SMIPI.E-- i li!i i DESCRIP1lON Of IIA'IERLIL 

I-
.... v' <12,7-20.0 ft.) \/o.ste SP -.... 17 V ® -.... -.... v ~~ -t;:- 16 ·- -

3 0.0' k7 v (16.0-18.0 f't.) No Rec:overy -.... I ITV~ -.... -.... 5 W.l ,. v SP -::-17 7 
V'ii @ -- ~v = - -

: 18 
v 'Ii -

o.o· ., v- L-- -4 c1e.o-20.o FtJ No Recovery -- 5 a1r v 'Ii -- -- 6 (47.) t7 v SP -::-19 II v, @) --- i7 v -= v,; -
C44L'3) 20.0 ...::. ::-20 6 ,.,. 11 l (20.0-20,4 Ft) St;F'f, cio.rk greenish gr"'a.y -- 5 i;.O' • CSGY 4/D, SILT, tro.ce- F'tne Gro.vel, -- .. -- s '"'" v NR, wet, CML), Cf!LL> (441.5) 20.4 SP -

=-21 6 v ~!- (20.4-20.6 F't.) Loose, cial"k greel'lish @ -
t, gruy C5GY 4/t), f'tne SAMD, NR, wet, -- v -- v~ <S'w>. Cf'!LL) (441.3) 20.6 -- <20,6-22.0 Ft.) Wo.ste -::-22 t, v _, - -to ... 

~ ~ 
<22,D-24.0 Ft.) No Recovery -- 10 ao· V -

= a e1:ot1' v SP --t::- 23 4 v ~-
@ -

t, v -'- -!- v~ -'- -
t:""24 t, v '- ,__ -

3 ~·~·. v" C24.0-26-0 i:'t.) No Recover"y -!- 3 -~ w°'k) 7 v -3 SP -t::_ 25 !8 v~ 
@ -'- ,v -.... -'- v~ -'- ~ v '- -

t:-26 '-- -30 !!:Jt v ~ <26.0-26,0 Ft.) No Recovery -,_ 
31 e.o· !'7 -,__ v -,_ 14 ·~" ~ SP ..:: t;:- 27 s v e bv -'- v~ -'- -'- v (433.9) 28.0 -'--28 -I 0.6' (28.0-32.0 Ft.} Flrr, to very stiff', -9 ... I greenish blc.ck CSG 4/l) to dusky blue- -
10 '-- green (5BG J/2), S!LT, little Sand o.nd -- """ SP -t:-29 5 Gravel, NR, wet, CML), <FILL, 

@ --~ -.... -- I -

LOG 
llll!INGNO. 

PZ-207-AS 

SHar 

2 Of 3 

DRIWNG 

START FINISH 
11IIE 1111£ 

12•35 17=42 

D,\TE D,\TE 

4/9/'35 4/9/95 

RQIARKS 

Fl"OM 22.0-20.0 Ft,, 
no sc.Mples 
recovered, but 
drilling ond!ca tes 
waste 

g: 
z 
0 
(.) 

c, 
z 
::; 
..J 
ii:: 
Cl 

s 
~ 
c; 
u 

vi 

~ 
0 
Lu 
c..:, 
c..:, 
g 

a, 
v 

"' " ' ~ 
v 

"' 

d z 
ID 

~ 

~· "" '-' :1 
:,.. 
ID 

0 
Sc :c 
<.) 

! 
I 

~1 ~, 
~ 
0 

"' ~, 
w 
I 
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IIIJi/1111 
LAIDLAW Wit.STE BYSTEIIS lNC. 

SOIL BOREHOLE LOG 
l!ORIHGNO. 

4.25 inch I.a. Hollow Stel'I Auger PZ-207-AS 

SIIEET 

SA1.1P1JNG 11E!HOD: 3 C)F 3 

LAIDLA\J/OU2 R!-rS/MO 
~EST LAKE LANDFILL 

OPE:RABLC UNIT 2 

SPLIT SPOCIN1 Z.O inch Cl,D./1.5 inch f.O. CSP> ORIUJHG 

SHELJJY TUBE1 3.0 Inch D.0./2 13/16 inch I.D. CSK} 

NORTHING, 1069644.67 
fM.TIJM (AST[NG: 5[6037.64 El.£VA110N 461.9 

WATER Lf.VEL 

llo\lE 

DRU. RfQ CME 75 - TRUCK MOUNT SURFACE COHDmOHS 

ANGl£ VERTJCAL llEARINGNA 

SAMPLE l'W.CMER 140 lbs. 

.... .... ..... 
I-
I::- 31 .... ..... 
L.. 

:::-32 
~ 

;:_ 33 --
t:: 
=-34 --
1::,- 35 
----36 ... ---
-;:-37 
--I-
t:- 38 .... -... 
:::-- 39 .... -... 
!::- 40 .... .... 
L.. 

:::-- 41 
..... .... ..... 
1--42 ... 
~ 

'-
~ 

-. -43 

4 
l 
4 
4 

3 
10 
15 
20 

10 
a 
!B 
!5 

0 
o 
0 
o 

I 
4 
5 
7 

(28,0-32.0 Ft.) Fil"M to very stlf'f, 
greenish blc.ck (5G 4/1) to dusky b!ue
gre~n CSBG 3/2), SILT, little Sood c.nd 
Gr-o.vel, Nit wt;"t, <ML), <FlLL) 

(32.0-40,0 Ft) Very Loose to C:OMpo.ct, 
clo.rk greenish gro.y <SGV 4/1), F'ine SAND. 
NR, wet, CSV), (ALLUVIUM) 

E:nd of So;t' Bor-ehote Log o.t 40.0 f't, 

~ 

I 
--

SP --
@.) --

: 
{429.9) 32.0 ----

SP --
@ --

= -- ----SP -
@ -----1-- - --
SP --
@ ----

-
1-- ---

SP --
® ---

(42l.9) 40.0 : 
-------------------------

srm FINISII 
1111£ TIME 

12'35 17:42 

DlilE DAU: 

4/9/95 4/9/95 

REMARKS 

I 
::I 
"" '= 1 

;1 
6 

0 Q 
;;; ~ 
" ::,:: u '-' 
'" I 

I 

"' ~ 
' 

~ ' ~ 
c ...., 
(!) I= (!) 

g c§ 

"' .. 
"' '" "' ' < 
'" ~ .. 0 

"' N 
N 
a. 

0 
..:.; 

z i 
0:, '"" 0 ~ ..,, 



I 
-.. . , 

0 ~·. 

t .. ... 
7vv"v".. 

-10 .,,".," . .,", ... 
~ .., . .,.,.,".. 
~v,.,."'.," ... 
•• ... 
•• ... 
•• 20 ffi • .. ••• ... 

.,,".,"'.," 
••• •• ••• ••• "r-"; 

-JO 

~ J: $ ,• ... 
:::~ ... 

". ... ... ... _ ... . ; . .. ... .. -. ... - :, . ... 
~ ... ... ... 

50 

•60 

70 

.,an 

Not to Scale 

- - -
Well No. PZ-207-AS 

Boring No X Ref· PZ 207 AS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1069645 It. Elevation Ground Level 461.9 ft. NGVD 
Easting: 516-038 It • Top of PVC Casing 463.57 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 40.0 ft. Task Date Time Date Time -- -- --
Borehole Diameter 8114 In. Drilling -- -- -- --Casing Stickup Height 1.69 ft. CME75 4/9195 12'35 419195 17:45 -- -- -- --Layne-Western Schramm Rotary Driller -- -- -- --St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- --
Rig CME75 casing: 4/10/95 9:45 4/T0{95 10:oa -- -- --Bi!(s) 6 114 in. ID Hollow Stem Auger Bit, -- -- -- --

-- -- -- --Drilling Fluid Auger-None -- -- -- --Fiiter Placement: 4/10/95 10:00 4/10/95 10:11 

8x8 In. Square Steel, by 5 ft. long -- -- -- --
Protective Casing Cementing: -- -- -- --Development -- -- -- --

Bentonlte Grout 4110195 10!35 4110195 11:10 
Well Design & Specifications Bentonite Seal 4/10/95 "'iE2"' 41Ul/95 10:35 -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing strlng(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.69 - 34.90 C1 463.57 - 42B.9S 

34.90 - 39.70 S1 426.90 - 422.18 

39.70 - 40.03 C2 422.18 - 421.85 --- ---- ---- ---- - Stabilization Test Data: --- ---- ---- --- Time pH Spec. Cond. Temp ("C) 

Casing: C1 2 in. dla. Schedule BO PVC, 
flush threaded with 0-rlngs 

C2 2 In. dia. threaded PVC end cap 

(4 In. long or o.33 ft.) 

Screen: S1 2 In. dla. Schedule BO PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rlngs 

Sand Pack: 16-35 mesh Siiica Sand, 33.4-40.0 ft. Recovery Data: 

Alter Pack: Less than 50 mesh Siiica Sand, ,oo 

32.0-33.4 ft. •o 
ao 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, la 
70 

I 
00 

3.0-20.0 ft. 50 
40 

Bentonlte Seal: Extra high yield Wyo-Ben {100%) .. 
30 

Slurry, 20.0-32.0 ft. 
20 
,o 

Concrete: 0.0-3.0 ft. 
0 

0 20 40 00 so ,oo 

TIME (Minutes) 

Comments: 

supervised by $, Cosio Site LAIDLAW/0U2 Rl-FS/MO 
Job Number 943-2848 Fiie Name PZ207AS 





JIIIIJIJl/11 SOIL BOREHOLE 
LAIDLAW WAS"rE GYSTEIIS INC. 

SITE NIWE ANO LOCATION DRIWNG-
6.25 fnch I.D. Hollow Stel'l Auger 

--LAIDLAvl/OU2 RJ-F"S/MO 
SPLIT SPO!JN, 2.0 in,:h O.D.tl.5 inch LO. <SP> 

WEST LAKE LANDF'ILL SHE:LBY TUBE, 3.0 inch O.D./2 13116 inch l.D. CSH) 
OPERABLE UNIT 2 WATER l.!Va 

1IM£ 

DATI! 
NORTHING, l0692l9.l4 --DAllJII EASTING, 517169.45 a.EVATION 472.5 

DRIU. RIG CME 75 - TRUCK MOUNT SURFACE CONOl110NS Grl:lss covered la.wn 

Al;Gl£ -SAMPI.E twlMER 

-i! I I i SU'I.ENUMBER I 

I - I CIES<W1WlH OF IIA1lilllAL 

L... 2 1.1· C0.0-4.0 f't.) F'irM, do.r"k yellowish brown -L... 2 e.~· ~ CtoYR 4/2), SILT CLAY, tro.ce orgo.nii::s -L... -L... 2 '5:i:n consisting or F;ne roots, NR, dnni:,. CCL), SP -:: '-- 1 3 ,... CTOPSO!L) 
0) ~ 

L... -I.... -I.... -'-- 2 L... ......... -'- 2 1.7' I!! 2.0 Ft., colol"' changes 'to MOdero.te = ~ 2 rr, yellowish brown (lOYR 5/4) 
~ -- 2 e,i, 

SP -.::::- 3 3 
® -

~ 
-'- -.... L. = ~ (468.5) 4.0 '-- 4 -L... 2 I,]' (4.0-7.5 Ft,) Loose, r,oderotE> yellowish -.... 2 [O' 

IIH 
brown (IOYR S/4) to pnte yl':'llowish brown -'- ' esi:i C!OYR 6/2), CLAY(Y SILT, NR, l"lOISt, -.... SP -,___ 5 4 CCL-ML), <LOESS> -~ @ -.... -'-- L.. -.... -,..__ 

6 - ,__ -,_ 2 0,9' 

M 
-,_ 

3 2.0' -~ -
~ 4 .. ~ SP -'-- 7 5 

~ -- © -.... (465.0) 7.5 -- (7.5Ml5.a ft.) Loosl':', pale yetlowrsh -'- -'- 8 '-- brown ClO'fR 6/2), SILT, tr-nee <ron oxide 1--- -'- 2 1.:s· sta<ning. oc::c::QSlono.l th;n, do.rip, fme -~ 3 FW sand seans C(l 1/2 in, thick), CML), -
~ -L 3 7S~: (LOESS, SP -'--- 9 4 -'-- ® -L... '- -.... -'-- -t:- to - 1--- -:: ' !.9· 

i:: 5 :rw --~ 3 '151:l 
SP -

l::- 11 5 -© -L... -L... -L... e, L -= t:- 12 Fron 12.0-14,0 f't,, little Fint;t so.nd 1---
l O.:S' : ,_ 
2 ff throughout !ill t ... ~ -... 5 ~51:l 

SP -: ':""' 13 8 

0 - -- -~ -
l::-14 ~L ...._ -5 1.a· SP -I.... • 21f 

'" 
-I.... 7 ('111!'.) ® -- 7 -

LOG 
BORING NO. 
PZ-208-SS 

SHEi' 

1 OF 2 

llRIWNG 

START -1IM£ 11ME 

8115 9:45 

om: DATI! 

b/17195 6/17/95 

-
~ 
0 
(.) 

(!) 
z 
:3 
a:: 
Cl 
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""""""' LAIDLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE LOG 

St1'£ NAME NlfJ LOCATION DRIUJNCI UE1'HOO: IIOIINGNO. 

6.25 inch 1.D. Hollow SteM Auger PZ-208-SS 

SltEEr -- 2 OF a 

LAIOLAIJ/OU2 RI-F'S/MO 
SPLIT SPOON• 2,0 inch 0.D./l.5 Inch 1.0, <SP) DRIUJNG 

VEST LAKE LANDFlLL SHELBY TUBE:i J.O tnch 0,D./2 13/16 inch 1.0. <SH) START FINISH 
OPERABLE UNIT 2 WAlER UMl.. TUE 1111£ 

1111£ 8115 9:45 

DAT£ DA1E Ill\"!£ 
NORTHING, 1069219,14 

CASIHC DEPIH 6/17195 6/17/95 
DATUM EASTlNGr 517169.45 a.EVATION 472,S 

DRIU. filG CME 75 - TRUCK MOUNT SURf'M:E COM!ll!lONS Gro.ss cover"'ed lawn 

m:1.£ -SAMPLE HAMMER 

b ~ I i I !WIPIENUUeER r 
I 

Nil) 

i -!!! DES1 RIP,IQN OF IIA'IERW. 

L.. <15,0-17.0 FtJ CoMpo.ct, pa.le yellowish SP -L.. M brown ClOYR 6/2) to ModerQte yellowish -L.. ® = I- ' brown ClOYR G/2}, frne SAND, trace s,t t, 
l:::-16 tra.ce iron O>:lde sto.Jning,. NR, do.Mp, - -7 o.s· ~ <SPl, (ALLWlUM) SP -L.. so w ~ 

® -.... .. .,, e 16.0 F't., fine sond becoMes wet -I- (455.5) 17,0 -= t:-17 End of' Soll Borehole Log o. t 17.0 f't, -'- -

~-
v.·. ~-I..;' 
z 
;:;, 

'- See PZ-209-SS Record of Ill"'ltlhole fo,.. -
=-1s -l'"OCk descriptions -
E ---..... -t::-19 --..... -

?ii 
"' f' w _, _, "' ;, :r: 

u 
-; 

~ -~ -
t-20 --L.. -..... -I- -1::- 21 --
I:: --

ir.: 
"" ,. 
v' 

fo 
:;::-: ~, 

L.. -
:;-22 --
~ : t: -l:::-23 --

c 
UJ 

8 !::: 
0 <( 

-' c 

L.. -L.. -L.. -
::-24 --'- -'- -~ -I::- 25 --L.. -L.. -'- . -l:::-26 --L.. - a, .... -'- -t::- 27 --
I:: --

~ 
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.: --'- -
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PFDJECT: lAIOLAWJFil-FS 
PROJECT NO; 943-2848 
LOCATION: SAOGETON,MO 

ROCKTVPE 

DESCRIPTION 

16 0.0-17.0 ft 
See Soll Borehole Log 
PZ·202·SS 
17.0-17.4 ft. 
No samples collected 

17.4·24.3 ft. 
Slightly weathered, thlnly 
bedded, light olive gray 18 (SY 6/1), fine crystalline, 
medi1.1m strong, LIMESTONE. 
(ST. LOUIS FORMATION) 
Some fossils 

20 

•• 
24.J-59.6 ft. 
Fresh, thinly bedded, light 
orlve gray (SY 6/1), f-m 
grained, medium strong. 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Some f<lssillferous zones 

Below 29.2 It. no fossils 
present 

OEPl'H SCALE; 1 :2 

8 
~ 

~ 
~ 
"' 

DRILLING CONmACTOF!; LAYNE·WESTEAN 
DA!USt 0. MAHURIN 

RECORD OF DRILLHOLE pz.2oa-ss Sheet 1 Clf e 
COt.LM\ ELEV: 472.,5 SORING \IETHOO: NX Cele & wl!ler 

CR!W!',G 'JATE: B/17/55 
OFl!Ll F!JO, CME 75 

J.,iont ?L..Planar .. , ...... 
F·Fa.11 C.CI.IIV«I K·Slkensk:ltd ...... U·- '"""""" &-S.ei!ll"Q Sf•Slsr,,111td 

... _ F11-F~ 
Cl--0.iylnfil 
CH""°"' 
H·H•aktt 

OATIJM: MSL 
COCRO\NATESN: 1068219.14 
AZIMUTH: O 

"' 
~?11 

r ... 
"' i\j 

0 
< ~ 
9 ! 

E: 5l7ta9.45 
INCLINATION: ·00 

z 
0 

\i 
F,Faij~too l·ltr.tgul;Jr VR-V.~ GRF·Gmtl fr,Jed •c 

~z 
ffi 0 

" ~ 
... NOTcS z ~ 

ECEV g 
• DE?Tl-l , 

<Fl) = 

> • = §0 ~el aoo ... a 

~ffi 8~ 
= :ili&i!:3 r.i:-'°~s 

:.OGGED: B. TII.TON 
CHECKED: R. SOOTH 
:;,;riE 7!12/95 

01 NTINUITY DAT A ·~ TYPE AND Q..01 c SURFACE au "' 
0 DESCRIPTION 
• ~ 

J,l,R (4) 

• J,P4$M 

• B,l,R (2) 

• J,P~SM,CL 
J,P4SM 

• J,P4SM (0) 

J,l,SM 

• J,J,SM,Fe 

J,l,R (3) 

J.1,R 
J,l,SM (4) 

• J,l,R (2) 

J,J,SM,CL 

• J,l,R (2) 

J,l,A,Cl 

• J,I.R,CL (4) 

• J,l,R 
J,J.R 
J,l,R,CL (4) 

• J,i,R.CL • J,l,R 
J,l,SM.CL (2) 

J,l,R(3) 

J,l,R.CL (2) 

J,l,R,Cl (2) 
J,l,R 

• J,l,R,CL 
J,P,SM,Cl 

• J,l,A 
J,l,R 

J,l,R,Cl 
J,l,R 

• J,i,R.CL (2) 

J,l,SM,CL (4) 

• J,lR,CL 

w-
" u ~ 

Ia 
~gff ~£ ii: 
ffi ~~~ ~iflia! 

I, 
I 
I 

! 

a 
~ ;i; 

0 oooc 
::l:?g:z~ 
ri!~hI£! 

If 
0 ... 
Ill ... 

WATER LEVELS 
INSTRUMENTATION 

6/17/95@ 10:15 
Begaln Run 1 

6/17/95@ 10:30 
End Run 1 

6/17/95@11:00 
End Run2 

,= Golder Associates 



PROJECT: l.AJctAWJRl·FS 
PROJECT NO: S43-2S48 
LOCATION: BAIOOETON, MO 

KTYPE 

DESCRIPTION 

32 24.3-59.6 ft. 
Fresh, thfnly bedded, ltght 
olive gray (5Y 6/1}, f·m 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Soma fou;Ulfetous zones 
Below 33.0 ft Umesione 
becomes microcrystatrine with 
intermittent zones that are 

34 very line to fine crysta!Une 

36 

38 

44 

... 

40.7-41.5 ft 
Moderately weathered zone 

42.4-46.7 It 
lhtermltteot dark gray (N3) 
(lhert nodules {f/2 to 2 in, dia.) 

Below 46.5 ft. stylo!ites 
common 

OEPTH SCAlE: 1 :2 

"' 0 
~ 

ll 
I: 
,! 

"' 

OFUWNG CQNTPACTOR: LA'fNE·WESTEAN 
CRILL.ER: 0, MAHUftlN 

RECORD OF DRILLHOLE PZ-208-SS 
BORING M!;THOO: NX Cam & water OATtlM, MSL 
ORIU.lNG DATE: aJt7/95 
OFIILL Fl!Ci: CME 75 

J,Jo"' '""""" F·Fat.111 C•CIZVH ....... U,Unc&.ull!'lg ··- ST-S~d 
J:.fci~~i:in 1-!rr•gi.iw 

• i~ " ""' ~~ ROD 
OEPTH SM ~~ 

"" " OCOQ ~·. ""'° ., ... ..... .,"' ..... 

COOADINATES N: 106821'1.14 
AZlMlJ'fH: 0 

,.......,., 
F"'FeOlclot ·- Ci.,ctaylr!M ·- C>I•.,,_ .. _ 
H·H•ai.d 

VR-V. flct.41 aRF-Gnrv.l ~ 

NU CATA 

iu.t lYPEANO 5l5! c SURFACE" U< • 
DESCRIPTION g 

• 

• • 
J,l,SM.CL 

J,l,R 

• J,l,R,CL 
J,l,R,CL 
J,l,R,CL (2) 

• J,l,R 
• J,J,R,Cl 

J,l,R,CL 

• J,l,A,CL 
• J,l,R 

J,PL.SM,CL (3) 

J,I.A.CL (6) 

• J,U,SM,CL 

J,l,SM,CL (5) 

J,PL.SM.CL (3) 

• J,l,R 
J,J,SM 
J,C,SM 

J,1,A.Fe 

J,l,R,f!e 

J,PL,SM.CL 

• J,PL,SM,CL 

• J,PL,R,Fe 

• J,l,SM,Fe 

8 J,PL.SM 

• J,PL.SM 
J,PL.SM (2) 

• J,l,R,CL 

Sheet 2 er a 
COLI.AR El.EV: 472,5 

e: is111ae.45 
lNCUNAilON: ·90 

NOTES 
WATER LEVELS 

!NSTRUME;NTATION 

6/17/95@ 11:40 
End Run 3 

!.OGOEO: 9, 11LfON 
CHEC:ICEO: R. BOOTH 
CATE: 7/t2/B5 

Golder Associates 



PROJECT: LAIDLAW/AI-FS 
PROJECT NO: !:M3-2648 
LOCATION; BRIDGETON, MO 

K 

DESCRIPTION 

48 24.3-59.8 ft. 

EO 

.. 

.. 

Fr81ih, thlnfy bedded, lfght 
olive gray (5Y 6/1), f·m 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Some- fosslliferous zonoo 

59.8-65.9ft. 
so Moderately weathered, thickly 

bedded, dark yerlowilfh orange 
(10VR 6/6). fine grained, 
weak, ARGILLACEOUS LIME
STONE. (ST. LOUIS 
FORMATION) 
Heavy iron oxide staining 

.. 
DEPTH SCAl,E: t:2 

" g 

~ 
~ 
"' 

OAIWNG CONTRACTOR: LAYNE-WESTERN 
OAILlEA: D. MAHUAIN 

RECORD OF DRJLLHOLE PZ-206-SS 
SORING METHOO; NXCtn~ & water DATUM: MSL 

Sheat 3 ol e 
COLt.AR EL. CV: 472..S 

CRILUNG CATE: 6/17/95 COQAO!NATES N: 109921a, 14 E! $11160.~ 
INCLINATION: •SO CRILL RIG; CME 75 AZIMUTh· o 

...,,.. 
l'"·Fl!..II ....... .. ._ 
F-FDblion 

0 ELEV z 
z OEPll< ~ 

ll'11 "' 

4 

423.30 
... 20 

..... .._ 
O,CUVIJd 
U•lJno.Jlltng 
ST-Sttf)pfll ,.,,._ 

> 
wffi ·~ g§ ROO ~. "w <w 

"' e: Q. Q CQC::,O 
10 r<IT"I- N<f'CIG.-

"'' ~ 

, __ 
F .. FeQD» ·- cc-c,,yinr, 

SM.smaolh ""~ - .. "" ... VR.V, FloJ.Q, Gfli=-Qt,w,;I Fled 

ONTI_ UJTY DATA 

Jiw a~m. lYPEAND 
u!! • SURFACE 

DESCAIPnoN . . 
M o 

8 J,l,R,CL 

J,l,SM 

B,PlSM 

B,PlSM 

• J,l,R.CL 

• J,PL,SM.CL 

B,PL.SM 

• J,C,SM,CL 

• B,PL.SM,Fe 

LOGGED: B. TILTON 
CHECKED: Fl. BOOTH 
CATE: 7/l2f9!i 

"' ~ iE 
§~ " ~ z 
"':! w 

"' ~ ;;\- :;; 
3: 

~ 

0 

1l ], ~ 

~ 

~ ~ 
0 
~ ~ 

!' o~Z ·-· .. 
u a 

z 
g 

I 
~ 

Ill 

"°'"" WATER LEVE!..$ 
INSTFVJMEtll'ATION 

6/17/95 @ 12:40 
End Run4 

Golder Associates 



RECORD OF DRILLHOLE PZ-208-SS ..... 
4 "' • 

PROJECT: LAIDLAW/Rl·FS BORING METHOD: NX Com & water DAnJM: MSL CO.Li.AA ELEV; 472,.5 
PROJECT NO: 943-2640 DRIWNG DATE: 6/17195 COOROINATES N: 106S219,14 E: 15171G0,4.5 
LOCATION: BAIOOETON, MO CRILL RIG·. CME 75 AZIMUTH: 0 INCLINATION: ..., 

AOC E 
J..JQi,t PL ....... P·P¢btl9Q F•FeOtode 

" ~ w '""" c ........ - """"'""' i ~ " :;I "' 
..... s """- .. ....., . CH ....... " g i 

~ [![ 9 ... ....,,, ST- - H-H•dad !@ z ~ < 
F,Foi;l.ticn f.lrr1'1-W VR.Y.~ QAF•Chnl Fi'vd w ... 

~ 
NOTES 

~ ~;; a: ~ ~ ... Ii: WATER l..EVELS 

" 
OESCRIFnON t ... D NTINUITY OAT A 

"' 
m • d ~8 • l! 0 INS'fRUMENTAilON 

J < ELEV z w~ jwln ... a: ~8 ROO 
ti ffi 1YPEANO ! " DEJ>fH z 

il8~ • SURFACE; •• .g 
al "w if •• g'!!g ·~ (Fl) • CESCRIPTION .. 

0000 g 9 ~£ ·~. "'"' .... "' N,W,GW> .. ••• 
•• 59.8-65.9 ft 

Moderately weathered, thickly 
bedded, dark yellowish orange 
{10VR 6/6}, fine gr.lined, 
weak. ARGILLACEOUS LIME-
STONEliST. LOUIS 
FORMA ON) • B,l,A,Fe 
Heavy iron oxide staining 

B.l,SM 65.-4-65,7ft .. Very porous zone, open vugs, 
{< 1 mm.), hlgltty weathered 
65.9-71.4 ft, 

''° • B.I.SM Fresh, lhfnl~bedded, light • ' olive SnY { 5/1), micro,. 
c~ line, medium strong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 
Styfalitic .. 

J,1,SM 
@60.8~ "'3.50 
Very stiff. green$h gray so.co 
f5G 6/1), glauconite clay seam 
-1/2ln.) 

70 

• J,1,11,CL 
J.U,SM,CL • J,PL.SM,CL 

71.4--74,6 ft. 
Fresh, thinly bedded, light 
olive ~ray (SY 6/1), micro-

72 crysta line, medium stron~ 
SIOTURBATW UMESTO E. 
(ST. LOUIS FORMA T!ON) 
Glauc;onite clay seams 
surrounding Umestone pieces, 
Limestone 

74 1 "' ' • B,l,R,CL 

J,(SM 
74.$-76.B ~ 
~htfy weathered, thinfy 

ded, light olive gray • J,l,R,CL (5Y 6/1), very Hne ffralned, 
medium stron~, A GJLLACEOUS • J,PL,SM,CL 
LIMESTONE. ST. LOUIS 

76 FORMATION) 

• J,l,R,CL 

76.6-78.5 ft 
Frash, thinly bedded, light 
onv~ra.y (SY 6/1}, mlcro- • 8,1,R,CL 
cry line, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) • J,l,SM,CL (2) 

" • J,PL.SM,CL 
78.5-84.5 ft. • B.PL,SM Sllghtly weathered, medium 
bedded, pale yellowl.sh brown 393,00 6117/95@ 15:45 
(10YA 612), fine grained, 79,00 EndAun7 
week. ARGILLACEOUS LIME~ 

"' STONE, {ST. LOUIS • FORMATION) 
.. 

lo 

DEPTH SCALE: l ;2 LOGGED: B. TILTON 
OFIILUNG CONTRACTOR: LAYNE·WESTEAN CHECKED: A. SOOTH Golder Associates 
ORfl.LSt 0. MAHURIN. DATE: 7/12/95 



PROJECT: LAIOI.AWM-FS 
PAOJECT' NO: fJ43.2848-
LOCATION: BAIOGETON, MO 

TY e 

DESCRIPTION 

80 78..S.64.5 ft 
Sllghtty weathered, medium 
bedded,,e yellowish brown 
(10YR 6 , fine gtained, 
weak. AR ILLACEOUS LIME· 
STONE. (ST. LOUIS 
FORMATION) 
81.5-83.0ft. 
Low porosity zone, open vugs 

82 (<1 mm. dla) 

84 

82.S.63.2 ~ 
Moderately weathered zone 

84.8-85.Bft. 
Fl'8$h, medium bedded, light 
o=ive ray (fN 6/1}, finely 
c 1/ne, medium :!ltrong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 

86 85.8-92.8 ft 
SUghtty weathered, medium 
bedded, pale yellowish brown 
(10YR 6/2), very finely 
grained, weak, AAGIUACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
86.o-88.0ft. 
Low porosity zone, 
lntermft«tttt zones with open 

aa vug& (<1 mm. M2m. dia.) with 
Iron oxide staining 
@66.0ft 

9!) 

Firm, clay seam {-112 in.) 

92.6-99.011. 
Fresh, medium bedded, Ughl 
olive gray (5Y 6/1}, very fine 
oralned, medium strong, 
[IMESTONE, (ST. LOUIS 
FORMATION) 

94 Sligh~ argilla.ce<:iu,, 
stylalitic 
94.1-94.Sft. 
Arglllaceous Limestone layer 

DEPTH SCALE: 1:2 
CAIWNG CONlRACTOFI: lAYNE•WESTERN 
ORfi.l.Eft 0. MAHURIN 

RECORD OF DRILLHOLE PZ-208-SS Sheet 5 of 6 

COUAR ELEV: 472.5 BORINGMETHOO: MCContAwater 
OAILUNG OAiE: 5/17/95 
OR!U. RIG: CME 75 

• 

""" 

' 

"" " 

"' ~ 

LOOO:EO: 8. TILTON 
CHECKEO: R. BOCTl1 
DATE; 7/12/i5 

B,PLSM.CL 

• J,PL.,SM,C4 

J,l,A,CL 

B,l,SM,CL 

B,PLSM,CL 

DATUM: MSI. 
CQOAO!NATESN; 106~19.14 
AZ!MU1'11 O 

E~ !511tW.46 
INCUNATION; .SO 

NOTE! 
WAiER Ll:\/EL.S 

INSTRUMENTATION 

6/17/95@ 16:50 
End Aun a 

Golder Associates 



PROJECT: LAIOt.AWIRJ.FS 
PROJECT NO: &43.2948 
LOCATION: BRIOOElON, MO 

E 

'- .. 
92.S.99.0~ 

-

Fresh. medium bedded, light 
(:llive gray (SY. 6/1), very fine 
fimlned. mildium stn:m~, 

MESTONE, (ST. LOU S 
FORMATION) 
Slig~ argltlaceous, 
stylol c 

L 99 96.0-99.0 ft 
Limestone beoomea eoa.~ely 
crystalline 

"''"'"' End of Record of Drillho!G 99.00 
at99.0ft. 

I. TOO 

'-102 

'-104 

'-1os 

'-1ca 

'""110 

112 

DEPTH SCALE: 1 :2 

" 0 
~ 

~ 
~ 
" 

:l_2 
~ 
± 
±. =~ t~ 

~ 
c:c::, 
~Lo 

E::: 
~~ 

OAlWNG CONTRACTOR: lAYNl:,WESTEAN 
DRILLER: 0. MAHIJFIIN 

RECORD OF DRILLHOLE PZ·208-SS ....... of • 
BOAIN13 METHOD: NX Cont & water IJATUM: MSL COil.AR Et.EV: 472,5 
ORIWNG OATE: 6/17195 COOAOINATES N: 106921Q.14 E:. 517169,45 
ORILiAtG; CME75 AZIMUTH: 0 INCUNAllON: ·00 

J.JIW!l ''""""" ,.-... , .. feOJda 
!:l ii ,.,, .. c.c.,..., ·-- CL.Qaylnllf ,: 0 ...._ U·- ·- CH ....... 
~ l; < ~ ~ l;j 9 .!!, .. ._ ST•SfoPpld - H- i\'i !; ,.,,.,._ '" ......... VR,V.lb.vl - .... ,-o a ... 

~ 
NOTES 

~ll 
~ a; z 

~ WATeAleVELS l!l g OI 
N ITV At~ ... 0 ~ "' ~ a; INSTRUMENTATION 

ELEV a Bl RQO 

Q z ... 
!i I u. i~!!! lVPEAND ~s ~ ~: D 0, oem ~ Q ~8~ Ii: SURFACE ir. g;;;! ~ 

(l'1) ~ DESCRlf'TION fi 3:~3: ...... :ri!?2 D O D ~~ £&!&!~12!! ....... .,..... "" .. 111 :i.: :it.a:: 

• "" % 
' 6.Pl.SM,CL 

373.50 
99.00 

LOGGED: B. TII..ToN 
CHECl(SJ: R.. Bc:OTrl 
DATE: 7112195 

S/17/9JJ @ 17:40 

Golder Associates 
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Well No. PZ·209·SS 

Boring No X-Ref· PZ-208-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1'1)13$1219 tt. Eleva!lon Ground Level 
TOP of PVC casing 

472.5 ft. NGVO 
Easting: S171SS N. 

Drilling Summary: 

Total DepJh 99.2 tt. --------------8 ore ho! e Diameter ,o t/-4 in. (0.0-17,0 tt>S 71! in. (17.1)~~.2 It..) 

Casing Stickup Height 1.72 tt. 
DrHler Layne-Western 

Rig 
Bit(S) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
61/4 in. ID Hollow Stam Auger Bit, 
NX Core. 5 7/8 In. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Cote Water, 
Air Rotary 

Protective casing axa In. SQuare Steel, by 5 ft. long 

Well Design & Specifications 

Construction Time log: 

Task 
Drilling 
CME75 
Schramm Rotary 

Geophys.Logging: 
Casing; 

Date 

Filter Placement: 411!1116 

Cementing: 
Develepment 
Bentonite Grout 
Bentoni!e Seal 

474.25 ft. NGVD 

Start Finish 
Date Time 

10:00 

10:~ 1Q:.5,6 

Geophysieal Log ___ !--------------------
Casing strlng(s): c ~ Casing s s Screen Well Development 
Basis: Geologic Log X 

Depth String(s) Elevation 
+ 1.72 • 88.70 c, ~- 383.83 

383.83 ~ 374.03 

374.03 .. 373.70 
88.70 • ~- $1 

96.50 • 98.83 C2 

Casing: 

Screen: 

. ---

C1 2 I!. dia. Schedule BO PVC, 
!lush threaded with 0-rlngs 

C2 2 tt. dla. threaded PVC end cap 
(4 in, long or 0.33 tt.) 

S1 2 in. dla. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-nngs 

Sand Pack: 16-35 mesh Silica Sand, 85.65-99.2 ft. 

Filter Pack: Lffl than SO mesh Silica Sand, 

83.90-85.65 fl. 
Grout Seal: Wyo-Ben Grout Well Bentonlte Slurry, 

3.0-70.0 ft. 

Bentonlte Seal: Extra high yield Wyo-Ben (100%) 

Slurry. 70.0-83.90 tt. 

Concrete: .c.Oc.:.Oc...·.c.3."0-'-flc.. ----------

Comments: 

Stabilization Test Data: 

nme pH Spec. Cond. Temp(•C) 

Recovery Data: 

,oo 
,o 
00 

;,; ?O 

I •o 
>O 

"" " ,o 
•• 
\0 

0 
0 20 •• •• •• ,oo 

TIME (Minutes) 

Not to Score Superv\,oqby 8.THtoo Site LAIOLAWIOU2 A1-F$/MO 
Job Number ---·-,9,-,43-""°"2"°••"•,------ File Name PZ.208SS 





Sheet 1 of 5

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

Blind-drilled from 0 - 135 ft;
no samples collected. 0 - 60
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.9% O2, 0%
LEL, 0 ppm.

58.7

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 135.0 ft. - Blind drilled.  No sample collected.

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

Temperature
Profile
(°F)

59.1

58.7

58.7

58.5

58.5

58.5

15.0

58.2

58.0

57.9

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

R
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Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

Set temporary 12-in. D
casing 5 ft into bedrock.
Continued drilling through
casing. 20.9% O2, 0% LEL,
0 ppm.

57.4

G
ra

ph
ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 135.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.6

57.4

57.4

57.1

57.1

57.1

65.0

56.9

56.9

Switched to sonic drilling.
20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
57.9

56.7 20.9% O2, 0% LEL, 0 ppm.

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

R
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Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

20.9% O2, 0% LEL, 0 ppm.

56.5

G
ra

ph
ic

 L
og

105.0

110.0

120.0

125.0

130.0

135.0

0.0 to 135.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

56.5

56.2

56.2

56.0

56.2

115.0

100.0
56.7

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

56.0

LIMESTONE

R
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Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

G
ra

ph
ic

 L
og

136.0

137.0

139.0

140.0

138.0

Temperature
Profile
(°F)

56.0

56.0

56.0

56.9

56.9

1
of
2

4.8
5.0

135.0 to 136.0 ft. - LIMESTONE, yellowish gray
(5Y 8/1) to light olive gray (5Y 6/1) with pale
yellowish brown (10YR 6/2), very light gray, (N9)
and medium dark gray (N4) mottling; light bluish
gray (5B 7/1) banding. Microcrystalline; massive;
competent. Requires multiple hammer blows to
fracture, but easily scratched with knife. Reactive
with with 10% HCl solution.

0

0

0

FR R4

0

0

4.8
4.8

136.0 to 137.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1), light olive gray (5Y 6/1),
light gray (N7), and medium gray (N5).

137.0 to 138.0 ft. - LIMESTONE, as above, but
laminated beginning at 137.6 ft. Large number of
mechanical breaks from 137.7 - 138.8 ft.

138.0 to 139.0 ft. - LIMESTONE, as above, but
massive beginning at 138.8 ft.

139.0 to 140.0 ft. - LIMESTONE, as above, with
greenish-gray (5G 8/1) mottling.

20.9% O2, 0% LEL, 0 ppm.

FR

FR

FR

FR

R4

R3 to R4

R4

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

R3 to R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

135.0

142.0

143.0

145.0

144.0

141.0

55.7
140.0 to 141.0 ft. - LIMESTONE, light olive gray
(5Y 6/1) and greenish gray (5GY 6/1) with yellowish
gray (5Y 8/1) and olive gray (5Y 4/1) mottling. With
faint grayish orange (10YR 7/4) staining.
Microcrystalline; massive; competent. Requires multiple
hammer blows to fracture, but easily scratched with
knife. Reactive with with 10% HCl solution.

0

0

0

0

0

142.0 to 143.0 ft. - LIMESTONE, as above, but
microcrystalline to fine-grained. Large number of
mechanical breaks from 142.4 - 142.6 ft.

141.0 to 142.0 ft. - LIMESTONE, as above, but
laminated from 141.7 - 142 ft.

143.0 to 144.0 ft. - LIMESTONE, as above, but
dark gray (N3), light olive gray (5Y 6/1), and
greenish gray (5GY 6/1)

144.0 to 145.0 ft. - LIMESTONE, as above, but
medium gray (N5) and light olive gray (5Y 6/1). No
staining.

2
of
2

9.9
10.0 0

0

0

FR to SW R4

0

0

9.9
9.9

FR to SW

FR to SW

FR to SW

FR

R4

R3

R4

R4

56.0

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

R
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Hole Number:
PZ-209-SS

G
ra

ph
ic

 L
og

145.0

146.0

147.0

149.0

150.0

148.0

LIMESTONE

Temperature
Profile
(°F)

56.0

≤20.3% O2, ≤6.3% LEL,
≤9.8 ppm. Readings
fluctuating rapidly.
Boring Depth:  150 ft. bgs.

145.0 to 146.0 ft. - LIMESTONE, as above.

146.0 to 147.0 ft. - LIMESTONE, as above, but
microcrystalline.

147.0 to 148.0 ft. - LIMESTONE, as above.

148.0 to 149.0 ft. - LIMESTONE, as above.

149.0 to 150.0 ft. - LIMESTONE, as above.

56.0

FR R4

FR R4

FR R4

FR R4

FR R4

0

0

0

0

0

0

0

0

00

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

151.0

152.0

154.0

155.0

153.0

R







Hole Number:
PZ-209-SD

 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E

Sheet 1 of 7

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 235 ft;
no samples collected. 0 - 80
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.6% O2, 0%
LEL, 0 ppm.

59.6

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

59.9

59.6

59.6

59.4

59.1

59.4

15.0

59.1

59.1

59.1

20.6% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

R



Hole Number:
PZ-209-SD

 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E

Sheet 2 of 7

Discontinuity
Data

D
ep

th
 S

ca
le

(f
ee

t)

R
un

 N
o.

C
or

e 
R

ec
ov

er
y

R
Q

D

Fr
ac

tu
re

s
pe

r F
oo

t

Ty
pe

 a
nd

D
es

cr
ip

tio
n

Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Continued drilling through
casing.

58.7

G
ra

ph
ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

58.7

58.5

65.0

58.5

20.9% O2, 0% LEL, 0 ppm.

Very difficult drilling from
80 to 100 feet, driller
switched to Sonic rest of
way. 20.9% O2, 0% LEL, 0
ppm.

50.0
59.1

58.5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

58.7

58.7 20.9% O2, 0% LEL, 0 ppm.

58.5

58.5

58.5

20.9% O2, 0% LEL, 0 ppm.
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 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

G
ra

ph
ic

 L
og

105.0

110.0

120.0

125.0

130.0

140.0

145.0

150.0

135.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

58.5

115.0

58.0

58.0

20.9% O2, 0% LEL, 0 ppm..

100.0
58.5

58.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

58.5

58.5

58.5

58.5

58.2

58.2

20.9% O2, 0% LEL, 0 ppm.
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 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

57.9

G
ra

ph
ic

 L
og

155.0

160.0

170.0

175.0

180.0

190.0

195.0

200.0

185.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.9

57.6

57.6

57.4

165.0

57.4

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

150.0
58.0

57.4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

57.6

57.6

57.4

20.9% O2, 0% LEL, 0 ppm.
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 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

57.1

G
ra

ph
ic

 L
og

205.0

210.0

220.0

225.0

230.0

235.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.4

56.9

56.9

56.2

56.7

215.0

200.0
57.4

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 6 of 7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

56.2

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.

R



Hole Number:
PZ-209-SD

 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E
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Index
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Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

G
ra
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ic

 L
og

236.0

237.0

239.0

240.0

238.0

Temperature
Profile
(°F)

56.2
1
of
2

5.0
5.0

235.0 to 236.0 ft. - LIMESTONE, medium gray
(N6). Medium-grained; massive; competent; fresh. 0

0

0

FR R5

1

0

4.5
5.0

238.0 to 239.0 ft. - LIMESTONE, as above,
238.3 to 238.4 ft but more fossilized. 238.4 to
240.0 ft, gray (N5). Medium-grained; thinly to
intensely bedded; competent, fresh.

20.9% O2, 0% LEL, 0 ppm.

FR

FR

FR

FR

R5

R5

R5

R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic

Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

235.0

242.0

243.0

245.0

244.0

241.0

55.7

240.0 to 241.0 ft. - LIMESTONE, as above. 0

0

0

0

0

2
of
2

10.0
10.0 0

0

0

FR R5

0

0

7.2
10.0

FR

FR

FR

FR

R5

R5

R5

R5

55.6

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra
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ic

 L
og

245.0

246.0

247.0

249.0

250.0

248.0

LIMESTONE

Temperature
Profile
(°F)

55.4
Boring Depth:  250 ft. bgs.

248.0 to 249.0 ft. - LIMESTONE, as above,
but thinly bedded.

55.6

FR R5

FR R5

FR R5

FR R5

FR R5

0

1

0

0

0

0

0

00

251.0

252.0

254.0

255.0

253.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.
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Hole Number:
PZ-210-SS

 Ground Surface Elevation:  484.52Local Site Coordinates:    1066828.73 N,  516777.04 E

Sheet 1 of 5

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 133 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.9% O2, 0%
LEL, 0 ppm.

57.9

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 133.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

58.2

57.9

57.9

57.6

57.6

57.6

15.0

57.6

57.6

57.6

20.9% O2, 0% LEL, 0 ppm.
Very wet.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0
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Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Switched to sonic drilling.
Continued drilling through
casing. 20.9% O2, 0% LEL,
0 ppm.
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og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 133.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.6

57.6

57.6

57.6

57.6

57.6

65.0

57.6

57.6

20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
57.6

57.9 20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head
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Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
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Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.
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125.0
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133.0

0.0 to 133.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.9

57.4

57.4

57.1

57.4

115.0

100.0
57.9

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5
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134.0

135.0
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136.0

Temperature
Profile
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56.9

1
of
2

5.0
5.0

133.0 to 134.0 ft.  - LIMESTONE, light olive gray (5Y 6/1)
to olive gray (5Y 4/1). With very light gray (N9) and
yellowish gray (5Y 8/1) mottling and spotting.
Microcrystalline to fine-grained; massive to laminated;
competent. Requires one to multiple hammer blows to
fracture, but easily scratched with knife. Reactive with with
10% HCl solution.

0

5

0

FR R3 to R4

0

2

4.3
5.0

134.0 to 135.0 ft.  - LIMESTONE, as above, but with
medium bluish gray (5B 5/1) spotting. Slightly weathered
from 134.1 to 134.9 ft; surface discoloration on fractures,
weaker along bedding planes, can easily be broken by
hand in spots. Surface discoloration of dark yellowish
brown (10YR 4/2), moderate yellowish brown (10YR 5/4)
on fractures. Partial healing/filling of cavities at 134.2 ft.
Medium bluish gray (5B 5/1) mineralization at 134.8 ft.

135.0 to 136.0 ft.  - LIMESTONE, as above, but yellowish
gray (5Y 8/1) to light olive gray (5Y 6/1). With greenish
gray (5G 6/1) mottling. Microcrystalline beginning at 135.6
ft. Flint-or chert-like. Very uniform in color. Dark greenish
gray (5GY 4/1) dendritic mineralization at 135.9 ft.

SW

FR

FR

FR to SW

R3-R4

R3-R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

133.0

140.0

141.0

143.0

142.0

139.0

0

0

0

0

139.0 to 140.0 ft.  - LIMESTONE, as above, but
microcrystalline to fine-grained. Slightly weathered from
139.1-139.7 ft; surface discoloration on fractures, weaker
along bedding planes, can be broken by hand in spots.
Surface discoloration of pale yellowish brown (10YR
6/2), brownish gray (5YR 4/1), and olive gray (5Y 4/1) on
fractures. Vitreous, medium bluish gray (5B 5/1)
mineralization at approx. 139.5 ft. Multiple mechanical
breaks mixed with bedding plane joints, Core has little
cross-sectional integrity; gravel-like. Difficult to discern
individual joints.

2
of
2

9.7
10.0 0

2+

0

FR

0

0

9.1
9.7

FR to SW

FR

FR

FR

R4

R4

R4 to R3

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.9

R3 to R4

[134.2]
90°, B,
PL, R

[134.3]
85°, B,
PL, R

[134.75]
90°, B, I,

R
[134.8]
85°, B,
PL, R

[134.85]
90°, B,
PL, R

R3-R4

[137.9]
60°, B,
PL, R

[137.95]
80°, B,
PL, R

R3-R4

R3-R4

[139.15]
90°, B,
PL, R

[139.65]
90°, B,
PL, S
Other

fractures
evident,

but
difficult

to
discern.

136.0 to 137.0 ft.  - LIMESTONE, as above. Moderately
healed bedding plane joint at 136.6 ft.

137.0 to 138.0 ft.  - LIMESTONE, as above. Medium
dark-gray (N4) dendritic mineralization  at 137.1-137.2 ft.
Multiple moderatly healed bedding plane joints at 137.7 ft.
Slightly weathered from 137.9-140 ft; surface discoloration
on fractures. Surface discoloration of dark yellowish brown
(10YR 4/2), brownish gray (5YR 4/1), medium bluish gray
(5B 5/1) on fractures.

138.0 to 139.0 ft.  - LIMESTONE, yellowish gray (5Y 8/1)
and light gray (5Y 6/1). With very light gray (N8) and dark
gray (N3) mottling. With dark yellowish brown (10YR 4/2)
from 138-138.2 ft. Microcrystalline; massive to laminated;
competent. Requires one to multiple hammer blows to
fracture, but easily scratched with knife. Reactive with
with 10% HCl solution.

140.0 to 141.0 ft.  - LIMESTONE, as above, but with little
mottling. Microcrystalline, massive.

141.0 to 142.0 ft.  - LIMESTONE, as above.

142.0 to 143.0 ft.  - LIMESTONE, as above,  0.2 ft band
of medium light gray (N6) at 142.5 ft. Laminated from
142.5 to 143 ft. With very light gray (N8) and medium
dark gray (N4) mottling. Multiple mechanical breaks.

R
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra

ph
ic
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og

143.0

144.0

145.0

147.0

148.0

146.0

LIMESTONE

Temperature
Profile
(°F)

Boring Depth:  148 ft. bgs.

143.0 to 144.0 ft. - LIMESTONE, as above, but
massive to laminated. Multiple mechanical
breaks from 143.2 - 143.7 ft. Surface
discoloration on bottom face of fracture at 143.7
ft. Medium dark gray (N4) and olive gray (5Y
4/1). (No discoloration on top face; possible
mechanical destruction.)

144.0 to 145.0 ft. - LIMESTONE, as above, but
massive; microcrystalline to fine-grained.

145.0 to 146.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/I), light olive gray (5Y
6/1), and olive gray (5Y 4/1). With greenish gray
(5G 6/1) mottling at 145.5 ft. Massive to
laminated. Can be broken by hand from 145.7 to
145.9 ft. Likely mechanical destruction and
weakening. (No weathering evident.)

146.0 to 147.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/I) and light olive gray (5Y
6/1), massive, microcrystalline beginning 1t 146.4
ft. Slightly weathered at 146.1 ft: surface
discoloration on fracture, weaker along bedding
planes, can be broken by hand in spots. Vitreous,
planar mineralization roughly parallel to core axis
(90 to 80°) from 146.7 - 146.8 ft.

147.0 to 148.0 ft. - LIMESTONE, as above.

FR to SW R3 to R4

FR R4

FR R4 to R3

FR to SW

FR R4

0

0

1

1

00

149.0

150.0

152.0

153.0

151.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.7

56.7

[143.7]
85°, B,
PL, S

R4 to R3

[146.1]
90°, B,

PL,
VR

R







Hole Number:
PZ-210-SD

 Ground Surface Elevation:  484.48Local Site Coordinates:    1066824.04 N,  516772.85 E

Sheet 1 of 7

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 233 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.6% O2, 0%
LEL, 0 ppm.

58.2

G
ra
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ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

58.2

58.2

58.0

58.0

58.0

58.0

15.0

58.0

58.0

58.0

20.6% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0
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Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013
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60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

Temperature
Profile
(°F)

58.0

58.0

58.0

58.0

65.0

20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
58.0

58.0 20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

Set temporary 8-in. D casing
5 ft into bedrock. Switched
to sonic drilling. Continued
drilling through casing.
20.9% O2, 0% LEL, 0 ppm.

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

58.0

58.0

58.0

58.0
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
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FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

58.0

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

58.0

58.0

58.0

58.0

58.0

140.0

145.0

150.0 57.9

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

58.0

58.0

20.9% O2, 0% LEL, 0 ppm.
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
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CW-Completely Weathered
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R5- Very Strong
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R2- Weak
R1-Very Weak
R0- Extremely Weak

57.6

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

57.9

57.9

57.6

57.6

57.6

190.0

195.0

200.0 57.6

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

57.6

57.6

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.
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230.0

233.0

Temperature
Profile
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57.6

215.0

200.0
57.6

Change in scale see sheet 6 of 7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

57.6

57.6

57.4 20.9% O2, 0% LEL, 0 ppm.

57.4

57.4

20.9% O2, 0% LEL, 0 ppm.
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57.1

1
of
2

233.0 to 234.0 ft.  - LIMESTONE, light olive gray (5Y 6/1)
and olive gray (5Y 4/1) with medium dark gray (N4) and
yellowish gray (5Y 8/1) mottling. Microcrystalline to fine
grained; massive to laminated; competent. Requires
multiple hammer blows to fracture, but easily scratched
with knife. Reactive with 10% HCl solution. Slightly
weathered from 233.4 to 233.7 ft; moderate surface
discoloration on fractures, weaker along bedding planes,
can easily be broken by hand in spots. Moderate surface
discoloration of dark yellowish brown (10YR 4/2) and
olive gray (5Y 4/1) on fractures.

3

0

0

FR to SW R4

1

0

4.6
4.9

234.0 to 235.0 ft.  - LIMESTONE, as above, but light
olive gray (5Y 6/1). With pale yellowish brown (10YR
6/2), light gray (N7), and olive gray (5Y 4/1) mottling.
Massive. Mineralization at 234.0 ft.

235.0 to 236.0 ft.  - LIMESTONE, as above, but pale
yellowish brown (10YR 6/2), light olive gray (5Y 4/1).
Light gray (N7) mineralization within cavities at 235.5 ft.

20.9% O2, 0% LEL, 0 ppm.

FR

FR

FR to SW

FR

R4

R4

R4

R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

233.0

240.0

241.0

243.0

242.0

239.0

0

0

0

0

2
of
2

10.0
10.0 0

1

0

FR R4 to R3

0

0

10.0
10.0

FR to SW

FR to SW

FR to SW

R3

R3

R3

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.9

236.0 to 237.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1). With
light gray (N7) mottling. Slightly weathered at 236.1 ft;
surface discoloration on bottom face of fracture, weaker
along bedding planes, easily flakes away when scratched
with fingernail. Surface discoloration of pale yellowish
brown (10YR 6/2) and olive gray (5Y 4/1) on fracture.
Massive with lamination around fracture at 236.1 ft.

4.9
5.0

[233.4]
90°, B,
PL, S

[233.65]
85°, B,
PL, R

[233.7]
85°, B,
PL, S

[236.1]
85°, B,
PL, R

[239.85]
80°, B,
PL, S

237.0 to 238.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1).
Color is uniform; little mottling, spotting, or banding.

238.0 to 239.0 ft.  - LIMESTONE, yellowish gray (5Y
8/1), light olive gray (5Y 6/1) and olive gray (5Y 4/1).
With moderate yellowish brown (10YR 5/4) and light gray
(N8) mottling. Microcrystalline to fine-grained; massive;
competent. Requires one or multiple hammer blows to
fracture, but easily scratched with knife. Reactive with
10% HCl solution. Laminated from 238.9 ft; weaker (R1 to
R2) along bedding planes, easily flakes away when
scratched with fingernail.

239.0 to 240.0 ft.  - LIMESTONE, as above, but with
pale yellowish brown (10YR 6/2) and light gray (N8)
mottling. Massive to laminated. Slightly weathered at
239.85 ft; surface discoloration on fracture, weaker along
bedding planes, can easily be broken by hand in spots.
Surface discoloration of brownish gray (5YR 4/1) to olive
gray (5Y 4/1) on fracture.

240.0 to 241.0 ft.  - LIMESTONE, as above, but with
light gray (N8) mottling. Slightly weathered from 240.2
to 240.3 ft; weaker along bedding planes, can easily be
broken by hand in spots. Moderate surface discoloration
of olive gray (5Y 4/1) along planes when broken by hand.

241.0 to 242.0 ft.  - LIMESTONE, as above. Slightly
weathered at 241.35 ft; weaker along bedding planes,
olive gray (5Y 4/1) discoloration on mechanical break
surfaces.

242.0 to 243.0 ft.  - LIMESTONE, as above, but fine to
medium-grained. Slightly weathered at 242-242.1 ft and
242.3 ft; weaker along bedding planes, olive gray (5Y
4/1) discoloration on mechanical break surfaces.

FR to SW R3

R
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic

Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra
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og

243.0

244.0

245.0

247.0

248.0

246.0

LIMESTONE

Temperature
Profile
(°F)

Boring Depth:  248 ft. bgs.

FR R3 to R4

FR

FR

FR

FR

0

0

0

0

0

0

0

0

00

151.0

152.0

154.0

155.0

153.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.

56.9

R3 to R4

R3 to R4

R3 to R4

R3 to R4

243.0 to 244.0 ft. - LIMESTONE, as above, but
light olive gray (5Y 6/1). With pale yellowish
brown (10YR 6/2), olive gray (5Y 4/1) mottling
and white (N9), yellowish gray (5Y 8/1),
medium bluish gray (5B 5/1) speckling.

244.0 to 245.0 ft. - LIMESTONE, as above, but
also with medium dark gray (N4) mottling.

245.0 to 246.0 ft. - LIMESTONE, as above.

246.0 to 247.0 ft. - LIMESTONE, as above.

247.0 to 248.0 ft. - LIMESTONE, as above.

R
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Rock Description Notes

Rock Log

Blind-drilled from 0 - 132 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole.

57.4
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5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 132.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.4

57.4

57.4

57.1

57.1

57.4

15.0

57.1

57.1

57.1

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0.8
ppm (peak).

20.9% O2, 0% LEL, 0 ppm.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE
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Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Switched to sonic drilling.
Continued drilling through
casing. 20.9% O2, 0% LEL,
0 ppm.

57.1

G
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og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 132.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.1

57.1

57.1

57.1

57.1

57.1

65.0

57.1

56.9

20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
57.1

56.9 20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

R



Hole Number:
PZ-211-SS

 Ground Surface Elevation:  485.05Local Site Coordinates:    1067061.27 N,  517021.26 E

Sheet 3 of 5

Discontinuity
Data

D
ep

th
 S

ca
le

(f
ee

t)

R
un

 N
o.

C
or

e 
R

ec
ov

er
y

R
Q

D

Fr
ac

tu
re

s
pe

r F
oo

t

Ty
pe

 a
nd

D
es

cr
ip

tio
n

Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes
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20.9% O2, 0% LEL, 0 ppm.
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105.0

110.0

120.0

125.0

130.0

132.0

0.0 to 132.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

56.9

56.9

56.7

56.7

115.0

100.0
56.9

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.
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1
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4.9
5.0

132.0 to 133.0 ft.  - LIMESTONE, yellowish gray (5Y 8/1) to
light olive gray (5Y 6/1). With pale yellowish brown (10YR
6/2), dark yellowish brown (10YR 4/2), dark gray (N3),
brownish gray (5YR 4/1), olive gray (5Y 4/1) mottling.
Microcrystalline; massive to laminated; competent. Requires
multiple hammer blows to fracture, but easily scratched with
knife. Reactive with with 10% HCl solution.

0

1

0

FR R4

0

0

4.9
4.9

133.0 to 134.0 ft.  - LIMESTONE, as above, but pale
yellowish brown (10YR 6/2), yellowish gray (5Y 8/1),
and light olive gray (5Y 6/1). Slightly weathered at 133.8
ft: surface discoloration on fracture, weaker along
bedding planes, can easily be broken by hand in spots (R1
to R2). Surface discoloration of olive gray (5Y 4/1) and
dark greenish gray (5GY 4/1) on fracture. Light gray(N7)
to yellowish gray (5Y 8/1) filling of cavities near fracture;
some mineralization.
134.0 to 135.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1).
With some blotches of greenish gray (5G 6/1). Little
mottling or spotting; more uniform in color than above.
Massive.

20.9% O2, 0% LEL, 0 ppm.

FR to SW

FR

FR

FR

R3

R4

R4

R3 to R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

132.0

139.0

140.0

142.0

141.0

138.0

0

0

0

0

0

2
of
2

9.1
10.0 0

0

0

FR R3

0

0

9.1
9.1

FR to SW

FR

FR

FR

R3

R4

R4

R4

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.7

[133.8 ]
70°, J
or B, I,

R

135.0 to 136.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1), light olive gray (5Y 6/1), and
greenish gray (5G 6/1).

136.0 to 137.0 ft.  - LIMESTONE, as above, but with
white (N9) spotting. Massive, with some lamination and
very thin bedding from 136.6 - 136.8 ft. Moderately
healed irregular bedding joints from  136.6 - 136.7 ft.
Very light gray (N8), light olive gray (5Y 6/1), and olive
gray (5Y 4/1) near joints.

137.0 to 138.0 ft.  - LIMESTONE, light olive gray (5Y
6/1). With pale yellowish brown (10YR 6/2), dark
yelloish brown (10YR 4/2), white (N9), medium gray
(N5), medium bluish gray (5B 5/1) mottling and spotting.
Microcrystalline; massive; competent. Requires one
hammer blow to fracture, but easily scratched with knife.
Reactive with with 10% HCl solution. Some lamination
at 137.8 ft.

138.0 to 139.0 ft.  - LIMESTONE, as above, but pale
yellowish brown (10YR 6/2) and light olive gray (5Y
6/1). With dark yellowish brown (10YR 4/2), white (N9),
olive gray (5Y 4/1) mottling. Microcrystalline to
fine-grained. Slightly weathered from 138.4 - 138.9 ft:
some lamination, weaker along bedding planes, can be
broken by hand with difficulty (R2). With olive gray (5Y
4/1) in weathered interval.

139.0 to 140.0 ft.  - LIMESTONE, as above, but light
olive gray (5Y 6/1). With white (N9), light gray (N7),
and olive gray (5Y 4/1) mottling and spots.
Microcrystalline to fine-grained; massive to laminated.
Possible moderate healing of bedding joints from 139.3 -
139.4 ft.

140.0 to 141.0 ft.  - LIMESTONE, as above, but very
light gray (N8), yellowish gray (5Y 8/1), and light olive
gray (5Y 6/1). With mottling of olive gray (5Y 4/1) and
greenish gray (5G 6/1). Moderately healed irregular
bedding joint at 140.3 ft.

141.0 to 142.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1).
Little mottling; more uniform in color than above.
Microcrystalline; massive.
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head
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B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra

ph
ic

 L
og

142.0

143.0

144.0

146.0

147.0

145.0

LIMESTONE

Temperature
Profile
(°F)

56.7
Boring Depth:  147 ft. bgs.

142.0 to 143.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1). Fine (< 1 mm) veins,
pale green (10G 6/2) and medium bluish gray
(5B 5/1).

143.0 to 144.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1). Uniform in color.

144.0 to 145.0 ft. - LIMESTONE, as above.

145.0 to 146.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y
6/1). With olive gray (5Y 4/1), pale yellowish
brown (10YR 6/2), white (N9), and medium
bluish gray (5B 5/1) spots.

146.0 to 147.0 ft. - LIMESTONE, as above, but
with some lamination from 146 - 146.1 ft.

FR R4

FR R4

FR R3

FR R3

FR R3 to R4

0

0

0

0

0

0

0

0

00

151.0

152.0

154.0

155.0

153.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.7

20.9% O2, 0% LEL, 0 ppm.
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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Index

FR SW
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 232 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole.

57.6

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.9

57.6

57.6

15.0

57.4

20.4% O2, 40% LEL, 18.1
ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

57.6

57.6

57.6

57.6

57.4

R



Hole Number:
PZ-211-SD

 Ground Surface Elevation:  484.82Local Site Coordinates:    1067056.90 N,  517015.98 E

Sheet 2 of 7

Discontinuity
Data

D
ep

th
 S

ca
le

(f
ee

t)

R
un

 N
o.

C
or

e 
R

ec
ov

er
y

R
Q

D

Fr
ac

tu
re

s
pe

r F
oo

t

Ty
pe

 a
nd

D
es

cr
ip

tio
n

Weathering
Index

Strength
Index

FR SW
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Continued drilling through
casing.
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55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.4

65.0

20.9% O2, 0% LEL, 0 ppm.

50.0
57.4

57.4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.9% O2, 0% LEL, 0 ppm.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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57.4
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Index
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Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.
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105.0

110.0

120.0

125.0

130.0

140.0

145.0

150.0

135.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.4

115.0

20.9% O2, 0% LEL, 0 ppm..

100.0
57.4

57.4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.9% O2, 0% LEL, 0 ppm.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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57.4

57.4

57.4

57.4

57.4

57.4
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Rock Description Notes

Rock Log

57.1
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155.0

160.0

170.0

175.0

180.0

190.0

195.0

200.0

185.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

57.1

57.1

56.9

56.5

165.0

56.2

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

150.0
57.4

56.2

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

56.7

56.5

56.2

20.9% O2, 0% LEL, 0 ppm.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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Index
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Index
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.
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205.0

210.0

220.0

225.0

230.0

232.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

56.2

56.0

56.2

215.0

200.0
56.2

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 6 of 7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.9% O2, 0% LEL, 0 ppm.
Weathered fracture.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

56.2

56.2

56.2
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Rock Description Notes

Rock Log
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233.0

234.0

236.0

237.0

235.0

Temperature
Profile
(°F)

1
of
2

4.8
5.0

232.0 to 233.0 ft. - LIMESTONE, medium gray
(N6). Medium-grained; massive; competent; fresh. 1

0

2

FR R5

0

0

3.2
5.0

20.9% O2, 0% LEL, 0 ppm.
Weathered fracture.

FR

FR

FR

FR

R5

R5

R5

R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

232.0

239.0

240.0

242.0

241.0

238.0

240.0 to 241.0 ft. - LIMESTONE, as above.

4

3

2

1

2
of
2

9.6
10.0 5 FR R56.8

10.0

FR

FR

FR

FR

R5

R5

R5

R5

LIMESTONE

90°,
PL;
90°,
PL

Hole Number:
PZ-211-SD

 Ground Surface Elevation:  484.82Local Site Coordinates:    1067056.90 N,  517015.98 E

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

Weathered fracture with
very dark gray deposits;
slightly weathered fracture
with small amounts of dark
gray deposits.

55.6

55.4

85°,
PL

90°,
PL

(all 5)

90°,
PL

(all 4)

80°,
PL

(all 3)

90°,
PL;
90°,
PL

90°,
PL

R
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Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra
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ic
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og

242.0

243.0

244.0

246.0

247.0

245.0

LIMESTONE

Temperature
Profile
(°F)

55.6
Boring Depth:  247 ft. bgs.

244.0 to 245.0 ft. - LIMESTONE, medium
gray (N6) with light brownish gray (5YR
6/1). Medium-grained; massive; competent;
fresh.

FR R5

FR R5

FR R5

FR R5

FR R5

1

0

2

2

0

3

248.0

249.0

251.0

252.0

250.0

20.9% O2, 0% LEL, 0 ppm.

90°,
PL

Hole Number:
PZ-211-SD

 Ground Surface Elevation:  484.82Local Site Coordinates:    1067056.90 N,  517015.98 E

Method of Drilling:  6 inch Dia. Air Rotary and Sonic

Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

55.6

90°,
PL;
90°,
PL

90°,
PL;
90°,
PL

80°,
PL;
90°,
PL;
75°,
PL

245.0 to 246.0 ft. - LIMESTONE, 245.2 to
246 ft. light brownish gray (5YR 6/1) with
mixture of dark gray (N4). Medium to
coarse-grained; massive; competent; fresh.

246.0 to 247.0 ft. - LIMESTONE, dark
gray (N4). Coarse-grained; massive;
competent; fresh.
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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Index
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Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled enitire boring;
no samples collected. Set 10
feet of 12-inch diameter
steel temporary casing, then
set 35 feet of 8-inch
diameter steel temporary
casing.  Switched from air
rotary to sonic and back as
needed. O2 (%), methane
(%LEL), and VOCs (ppm)
monitored at borehole.
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5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 150.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

15.0

20.3% O2, 0% LEL, 0 ppm.
Very wet cuttings at 10 feet
below ground surface.

20.3% O2, 0% LEL, 0 ppm.

20.3% O2, 0% LEL, 0 ppm.
Wet cuttings 20 - 30 feet.

20.3% O2, 0% LEL, 0 ppm.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 18, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

Appear to hit rock at 34
feet.

Cuttings tan/brown silty clay.

Cuttings gray/tan sand, silit, clay.

Cuttings contain larage limestone/sandstone cobbles
and wood fragments
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R0
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Rock Log
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55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 150.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

65.0

20.9% O2, 0% LEL, 0 ppm.

Difficult to keep hole open
since gravel appears to
keep intruding the hole.

50.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 18, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.

Cuttings change from light gray limestone chips to
brown sands and gravels.

Cuttings indicate back into Limestone.
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Strength
Index
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

G
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og

105.0

110.0

120.0

125.0

130.0

135.0

0.0 to 150.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

115.0

100.0

20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 18, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

140.0

145.0

150.0
Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

Decided to use this
borehole for PZ-212-SS
and not core, since can't
keep hole open to allow
coring devices.

20.9% O2, 0% LEL, 0 ppm.

R
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Discontinuity
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 129 ft;
no samples collected.
Switched from air rotary to
sonic and back as needed.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole.

60.2

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

60.2

60.2

60.2

15.0

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

60.2

60.2

60.2

60.2

60.2

60.5 20.4% O2, 0% LEL, 0 ppm.
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Index

FR SW
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

G
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55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

60.5

65.0

60.7

20.9% O2, 0% LEL, 0 ppm.

Set temporary 8-in. D
casing to 80 ft. Continued
drilling through casing.
20.9% O2, 0% LEL, 0 ppm.

50.0
60.5

60.7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.4% O2, 0% LEL, 0 ppm.

60.5

60.5

20.9% O2, 0% LEL, 0 ppm.60.5

60.5

60.5

60.5

60.5

20.9% O2, 0% LEL, 0 ppm.
Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

G
ra
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ic
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og

105.0

110.0

120.0

125.0

129.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

60.7

60.7

115.0

100.0
60.7

21.2% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

60.7

60.7

60.7

20.9% O2, 0% LEL, 0 ppm.

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Rock Description Notes
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130.0

131.0

133.0

134.0

132.0

Temperature
Profile
(°F)

60.7

1
of
4

4.7
5.0

129.0 to 130.0 ft. - LIMESTONE, light olive gray
(5Y 6/1). With white (N9), greenish gray (5GY 6/1),
and olive gray (5GY 4/1) spotting. Microcrystalline
to fine-grained; massive; competent. Requires
multiple hammer blows to fracture, but easily
scratched with knife. Reactive with with 10% HCl
solution.

0

0

0

F R4

0

0

4.7
4.7

130.0 to 131.0 ft. - LIMESTONE, as above, but
with some lamination.

131.0 to 132.0 ft. - LIMESTONE, as above, but
massive. With addition of very light gray (N8)
spotting.

132.0 to 133.0 ft. - LIMESTONE, as above, but
with addition of grenish gray (5G 6/1) spotting.

133.0 to 134.0 ft. - LIMESTONE, as above, but
with faint grayish orange (10YR 7/4) staining at
133.5  ft. Some lamination from 133.5 - 133.7 ft.
Possible moderately healed planar bedding
joints. Olive gray (5Y 4/1) at healed joints.

20.9% O2, 0% LEL, 0 ppm.

F

F

F

F

R3

R4

R4 to R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

129.0

136.0

137.0

139.0

138.0

135.0

134.0 to 135.0 ft.  - LIMESTONE, light olive gray (5Y 6/1).
With pale yellowish brown (10YR 6/2), white (N9), medium
dark gray (N4), and olive gray (5Y 4/1) spotting.
Microcrystalline; massive to laminated; competent. Easily
broken by hand, easily scratched with knife. Reactive with
10% HCl solution. Slightly weathered: faint moderate
yellowish brown (10YR 5/4) staining; weak along bedding
planes, crumbly, can be flaked away with fingernail.

0

1

0

0

0

135.0 to 136.0 ft. - LIMESTONE, as above, but
greater lamination and more significant
weathering. Surface discoloration of pale
yellowish brown (10YR 6/2) and olive gray (5Y
4/1) on fracture.

136.0 to 137.0 ft. - LIMESTONE, as above, but
with white (N9), very light gray (N8), and olive
black (5Y 2/1) spotting.

2
of
4

10.0
10.0 0

0

F to SW R2 to R3

0

0

10.0
10.0

SW

F to SW

F

R2

R2

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

60.7

R4 to R5

[135.25]
90°, B,
U, VR

R2 to R3

F to SW R2

137.0 to 138.0 ft. - LIMESTONE, as above, but
with addition of pale yellowish brown (10YR
6/2), dark yellowish brown (10YR 4/2), and
greenish gray (5G 6/1) spotting.

138.0 to 139.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1), light olive gray (5Y 6/1), and
olive gray (5Y 4/1). With pale yellowish brown (10YR
6/2), grayish green (10G 4/2), white (N9), and greenish
gray (5GY 6/1) spotting. Microcrystalline to
fine-grained. Slightly weathered: weak along bedding
planes, crumbly, can be flaked away with fingernail.
However, less lamination than above.

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra

ph
ic

 L
og

139.0

140.0

141.0

143.0

144.0

142.0

LIMESTONE

Temperature
Profile
(°F)

Boring Depth:  244 ft. bgs.

139.0 to 140.0 ft. - LIMESTONE, as above, but
microcrystalline. Surface discoloration of olive
gray (5Y 4/1) on fracture.

141.0 to 142.0 ft. - LIMESTONE, as above, but
light olive gray (5Y 6/1). With addition of
medium gray (N5) and greenish gray (5GY 6/1)
mottling. More lamination than above. Very
weak along bedding planes, can easily be pulled
apart by hand at bedding joints. Surface
discoloration of olive gray (5Y 4/1) to dark
greenish gray (5GY 4/1) on fracture. Fracture
somewhat conchoidal in appearance.

142.0 to 143.0 ft. - LIMESTONE, as above, but
with pale yellowish brown (10YR 6/2) and white
(N9) spotting; rarely, grayish black (N2) flecks.

F to SW R2 to R3

R2

R2

1

0

1

0

0

0

00

20.9% O2, 0% LEL, 0 ppm.

60.7

[139.3]
85°, B
P, R

F to SW R2 to R3

F to SW
[141.7]
85°, B,

I, S

F to SW R2 to R3

F to SW

140.0 to 141.0 ft. - LIMESTONE, as above, but
pale yellowish brown (10YR 6/2) and light olive
gray (5Y 6/1). With dark yellowish brown
(10YR 4/2) and white (N9) spotting.

143.0 to 144.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1) and light olive gray (5Y
6/1). With greenish gray (5GY 6/1) mottling.
Faint grayish orange (10YR 7/4) staining from
143.6 - 143.7 ft. Moderately healed planar
bedding joint at 143.65 ft. More massive and
stronger (R4) after 143.7 ft.

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.

Change in scale see sheet 6 of 7
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Rock Description Notes

Rock Log
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145.0

150.0

160.0

165.0

170.0

180.0

185.0

190.0

175.0

144.0 to 229.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

60.7155.0

144.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

60.7

60.7

60.5 20.9% O2, 0% LEL, 0 ppm.

Blind-drilled from 144 -
229 ft; no samples
collected; Borehole reamed
to 6-inch diameter before
setting well. 20.9% O2, 0%
LEL, 0 ppm.

60.7

60.7

60.7

60.7

60.7

60.7

R
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Index
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

60.5

G
ra

ph
ic

 L
og

195.0

200.0

210.0

215.0

220.0

229.0

225.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile
(°F)

60.5

60.5

60.2

205.0

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

190.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri
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APPENDIX B 

GROUNDWATER DETECTION MONITORING CONSTITUENTS 

 



Constituent Suggested Analytical Method

Dissolved Oxygen, Field Field Measurement

Oxidation‐Reduction Potential, Field Field Measurement

pH, Field Field Measurement

Specific Conductance, Field Field Measurement

Temperature, Field Field Measurement

Turbidity, Field Field Measurement

Constituent Suggested Analytical Method

Ammonia as Nitrogen SM 4500‐NH3 G

Chemical Oxygen Demand (COD) EPA 410.4

Chloride SW‐946 9056

Fluoride SW‐946 9056

Hardness, Total SM 2340

Nitrate + Nitrite as Nitrogen EPA 353.2

Phosphorus, Total EPA 365.1

Solids, Total Dissolved (TDS) SM 2540C

Sulfate SW‐946 9056

Total Organic Carbon (TOC) SM 5310C

Constituent Suggested Analytical Method

Antimony, Total SW‐846 6020

Arsenic, Total SW‐846 6020

Barium, Total SW‐846 6010

Beryllium, Total SW‐846 6020

Boron, Total SW‐846 6010

Cadmium, Total SW‐846 6020

Calcium, Total SW‐846 6010

Chromium, Total SW‐846 6020

Cobalt, Total SW‐846 6010

Copper, Total SW‐846 6020

Iron, Total SW‐846 6010

Lead, Total SW‐846 6020

Magnesium, Total SW‐846 6010

Manganese, Total SW‐846 6010

Mercury, Total SW‐846 7470

Nickel, Total SW‐846 6010

Selenium, Total SW‐846 6020

Silver, Total SW‐846 6020

Sodium, Total SW‐846 6010

Thallium, Total SW‐846 6020

Vanadium, Total SW‐846 6020

Zinc, Total SW‐846 6010

Groundwater Detection Monitoring Constiutents

Appendix B

Metals

Inorganic Constituents

Field Parameters

Bridgeton Landfill, LLC ‐ Bridgeton, Missouri

Page 1 of 3



Groundwater Detection Monitoring Constiutents

Appendix B

Bridgeton Landfill, LLC ‐ Bridgeton, Missouri

Constituent Suggested Analytical Method

Acetone SW‐846 8260

Acrylonitrile SW‐846 8260

Benzene SW‐846 8260

Bromochloromethane SW‐846 8260

Bromodichloromethane SW‐846 8260
Bromoform

(Tribromomethane)
SW‐846 8260

Carbon Disulfide SW‐846 8260

Carbon Tetrachloride SW‐846 8260

Chlorobenzene SW‐846 8260
Chloroethane

(Ethyl Chloride)
SW‐846 8260

Chloroform

(Trichloromethane)
SW‐846 8260

Dibromochloromethane

(Chlorodibromomethane)
SW‐846 8260

1,2‐Dibromo‐3‐chloropropane

(DBCP)
SW‐846 8260

1,2‐Dibromoethane

(Ethylene Dibromide; EDB)
SW‐846 8260

o‐Dichlorobenzene

(1,2‐Dichlorobenzene)
SW‐846 8260

p‐Dichlorobenzene

(1,4‐Dichlorobenzene)
SW‐846 8260

trans‐1,4‐Dichloro‐2‐butene SW‐846 8260
1,1‐Dichloroethane

(Ethylidene Chloride)
SW‐846 8260

1,2‐Dichloroethane

(Ethylene Dichloride)
SW‐846 8260

1,1‐Dichloroethylene

(1,1‐Dichloroethene;

Vinylidene Chloride)
SW‐846 8260

cis‐1,2‐Dichloroethylene

(cis‐1,2‐Dichloroethene)
SW‐846 8260

trans‐1,2‐Dichloroethylene

(trans‐1,2‐Dichloroethene)
SW‐846 8260

1,2‐Dichloropropane

(Propylene Dichloride)
SW‐846 8260

cis‐1,3‐Dichloropropene SW‐846 8260
trans‐1,3‐Dichloropropene SW‐846 8260

Ethylbenzene SW‐846 8260
2‐Hexanone

(Methyl Butyl Ketone)
SW‐846 8260

Methyl Bromide

(Bromomethane)
SW‐846 8260

Methyl Chloride

(Chloromethane)
SW‐846 8260

Volatile Organic Compounds

Page 2 of 3



Groundwater Detection Monitoring Constiutents

Appendix B

Bridgeton Landfill, LLC ‐ Bridgeton, Missouri

Constituent Suggested Analytical Method

Methylene Bromide

(Dibromomethane)
SW‐846 8260

Methylene Chloride

(Dichloromethane)
SW‐846 8260

Methyl Ethyl Ketone

(MEK; 2‐Butanone)
SW‐846 8260

Methyl Iodide

(Iodomethane)
SW‐846 8260

4‐Methyl‐2‐pentanone

(Methyl Isobutyl Ketone)
SW‐846 8260

Styrene SW‐846 8260
1,1,1,2‐Tetrachloroethane SW‐846 8260
1,1,2,2‐Tetrachloroethane SW‐846 8260

Tetrachloroethylene

(Tetrachloroethene;

Perchloroethylene)
SW‐846 8260

Toluene SW‐846 8260
1,1,1‐Trichloroethane SW‐846 8260
1,1,2‐Trichloroethane SW‐846 8260
Trichloroethylene

(Trichloroethene)
SW‐846 8260

Trichlorofluoromethane

(CFC‐11)
SW‐846 8260

1,2,3‐Trichloropropane SW‐846 8260
Vinyl Acetate SW‐846 8260
Vinyl Chloride SW‐846 8260
Xylenes, Total SW‐846 8260

Notes

EPA: Methods of Chemical Analysis of Water and Wastes (March 1983)

SW‐846: Test Methods for Evaluating Solid Waste: Physical/Chemical Methods.

SM: Standard Methods for the Examination of Water and Wastewater

Volatile Organic Compounds (Continued)
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LABORATORY ANALYTICAL REPORT FOR 

PZ‐104‐KS HEADSPACE SAMPLE 

 



1 of 7 
J071106



2 of 7 
J071106



3 of 7 
J071106



4 of 7 
J071106



5 of 7 
J071106



6 of 7 
J071106



7 of 7 
J071106


	Delivery Receipt
	Cover Letter
	Attachment A - Revised GWMP / GWSAP
	Cover Sheet
	Title Sheet
	Table of Contents
	List of Tables
	List of Figures
	List of Appendices

	1 - Introduction
	2 - Physical Setting
	3 - Geology
	3.1 - Keokuk Formation Bedrock
	3.2 - Warsaw Formation Bedrock
	3.3 - Salem Formation Bedrock
	3.4 - St. Louis Formation Bedrock
	3.5 - Unconsolidated Materials

	4 - Hydrogeology
	4.1 - Keokuk Zone
	4.2 - Deep Salem Zone
	4.3 - St. Louis / Upper Salem Zone
	4.4 - Alluvial Zone

	5 - Groundwater Monitoring Wells
	5.1 - Detection Monitoring Network
	5.1.1 - Sampling Frequency
	5.1.2 - Analytical Constituents

	5.2 - Assessment Monitoring Network
	5.3 - Piezometer Network

	6 - Sampling and Analysis Plan
	6.1 - Determination of Static Groundwater Elevation
	6.2 - Well Purging
	6.3 - Sample Collection
	6.4 - Equipment Cleaning
	6.5 - Sampling Handling
	6.6 - Sample Documentation and Chain-of-Custody
	6.6.1 - Field Logs
	6.6.2 - Sample Labels
	6.6.3 - Chain-of-Custody Record

	6.7 - Field Quality Assurance / Quality Control Samples
	6.7.1 - Trip Blanks
	6.7.2 - Field (Atmospheric) Blanks
	6.7.3 - Equipment Blanks
	6.7.4 - Field Duplicates

	6.8 - Field Logbook

	7 - Reporting
	8 - References
	Tables
	Table 5-1 - Groundwater Monitoring Wells and Piezometers
	Table 5-2 - Detection Monitoring Schedule
	Table 6-1 - Recommended Order of Groundwater Sample Container Collection

	Figures
	Figure 4-1 - Groundwater Monitoring Network (All Zones)
	Figure 4-2 - Keokuk Zone Monitoring Network
	Figure 4-3 - Deep Salem Zone Monitoring Network
	Figure 4-4 - St. Louis / Upper Salem Zone Monitoring Network
	Figure 4-5 - Alluvial Zone Monitoring Network
	Figure 5-1 - Detection Monitoring Network (All Zones)
	Figure 5-2 - Assessment Monitoring Network (All Zones)
	Figure 5-3 - Piezometer Network (All Zones)

	Appendix A - Well Borehole Logs and As-Built Diagrams
	Appendix B - Groundwater Detection Monitoring Constituents

	Attachment B - Laboratory Analytical Report for PZ-104-KS Headspace Sample



