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August 5, 2009  

Mr. William A. Rochford, P.E. 
U.S. Army Corps of Engineers, Chicago District 
111 N. Canal Street, Suite 600 
Chicago, Illinois 60606-7206 
 
Subject:   Installation Report for the Observation Well Network in McHenry County, Illinois.   

AECOM Project No. 09000-460 
COE Contract No. W912P6-06-D-0001 
Task Order No. 0013 

Dear Mr. Rochford: 

Attached please find four final copies of the Observation Well Installation Report for the glacial aquifer system 
in McHenry County, Illinois.  This report provides a summary of the work completed by AECOM, Inc. (AECOM) 
from September 2008 through July 2009.  Included in Appendix A of each report are well folios that provide 
data for each of the fourteen well sites that were installed by AECOM as part of our work scope.  For your 
convenience, we have also included an electronic version of the entire report on CD which is also included in 
each report.   

Once again, we appreciate the opportunity to be of service to the USACE on this project. 

Yours sincerely, 

AECOM 

 

 

Gary M. Braun, P.G. 
Project Hydrogeologist   
 

 

 

Jamie Matus, CPG  
Vice President 
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1.0   Introduction 

1.1 Project Background 
1. Population growth in McHenry County, Illinois has increased groundwater withdrawals. Since groundwater 
is the sole source of public water supplies it must be treated as a vital resource to the residents and economy 
of the county.  Groundwater quality and availability must be protected to prevent water quality degradation and 
over-usage.  To acquire background datasets for groundwater modeling efforts for resource conservation, 
environmental protection and land development planning, an observation well network within the 
unconsolidated glacial aquifers of McHenry County was planned.     

1.2 Purpose and Scope 
2. AECOM was contracted by the US Army Corps of Engineers (COE) under contract number W912P6-06-
D-0001 Task 0013 to assist in a major portion of the observation well network installation. The main objective 
of this work was to install and initiate monitoring of the new observation wells located throughout the county.  
The wells were to be installed at varying depths to obtain groundwater data from the area’s glacial aquifers. 

3. AECOM’s work scope included installation of 28 observation wells at 14 sites located throughout the 
County.  The locations of the 14 sites were chosen to both represent a relative uniform spatial distribution in 
fourteen of the County’s seventeen townships, but the locations were also chosen to acquire a representative 
dataset of upgradient and downgradient wells within the overall groundwater flow regime within the 
unconsolidated aquifer system.  The well sites are displayed on Figure 1.  A summary of the specific well 
locations is summarized in Table 1.  An additional three observation wells which will comprise part of the 
network are to be completed by the ISGS.  These three wells had water level recording devices purchased for 
them as part of AECOM’s scope of services. 

4. The work scope for the well installations was prepared to efficiently collect the best available data on the 
glacial hydro-stratigraphic units while minimizing the project oversite costs.  The primary tasks for the 
observation well network installation included: 

• Geologic Logging of subsurface materials; 
• Installation of nested observation probes; 
• Development of the new observation wells; 
• Water quality sampling for general chemistry constituents; 
• Hydraulic conductivity testing; 
• Installation of water level monitoring devices; and 
• Reporting of the above task items. 
 

A detailed summary of the scope of work completed by AECOM is provided in Section 2.0. 

1.3 Organization 
5. The observation well network installation report presented herein was prepared by AECOM (formerly 
known as STS Consultants) of Vernon Hills, Illinois.  This report is part of the comprehensive subsurface 
characterization and modeling effort intended to gather information on McHenry County’s shallow groundwater 
resources for conservation, protection and planning purposes. 

6. AECOM has strived to maintain close working relationships with the various parties involved, including the 
COE, the McHenry County Water Resources Department, the McHenry County Conservation District (MCCD) 
and the Illinois State Geological Survey (ISGS), to foster open communication for reaching common goals of 
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the project.  This report has been organized in such a way that both regional and local well site discussions are 
provided.   

7. General overviews of the procedures and results of the well installation, water sampling and testing 
procedures are provided.  However, data at each well site are provided as an individual folio so they can be 
easily extracted as separate documents for convenience.  The individual well folios are included as numbered 
attachments in Appendix A of this report.  However, the folios are critical for this report and a copy should be 
maintained with this report.  The text section of the observation well network installation report is organized as 
follows: 

   Section   Topic  

1.0  Introduction; 

2.0  Field Exploration Program; 

3.0  Results of Field Program Testing; 

4.0  Well Site Data Summary and Commentary; 

5.0  Qualifications; and 

6.0  References. 

 

1.4 Overview of Investigation Program 
8. The project was initiated with kick-off meetings with AECOM, COE and McHenry County personnel.  Each 
of the observation well sites was visited and the well location was inspected.  If vehicular access was 
considered inadequate for a truck-mounted drill rig, then the borehole was relocated to accommodate the use 
of the truck mounted rig and support equipment.  Other than suggesting shifting well locations based on poor 
access, AECOM was not involved with the due diligence of the well location siting.  Existing subsurface data 
reported in Circular 559 (1997) by ISGS was used by COE to identify locations of various aquifer locations 
and determine optimal well sites.  Therefore, identifying areas of potential environmental concern or 
determination of offsets for such areas was not included as a part of AECOM’s work scope.  It should be noted 
however, that many of the sites are located within MCCD natural areas so the potential for encountering 
existing areas of aquifer degradation appear to be low. 

9. A variety of issues had to be resolved at each of the well sites that did not involve site access with the drill 
rig.  These issues included: accounting for future recreational use at MCCD properties, evaluating topography 
for possible artesian conditions, accessing well sites and protecting the well after installation.  After agreement 
was reached for the well location, the proposed site was staked, labeled and flagged.  A county-wide map 
showing the 14 well locations is provided in Figure 1.   

10. Nearly all of the townships in the County are represented in the observation network.  However, this 
spatial distribution created unique problems in moving the drilling and support equipment, obtaining water 
sources and coordinating utility clearances across the County.  To simplify the logistics of the large work area, 
the County was divided into four quadrants (i.e. NE, SE, SW, NW) to establish smaller working areas.  Each 
working area was planned to have a high-capacity source of water, a lay-down area for the drill casing to be 
temporarily held and a clean-fill disposal area to deposit the drill cuttings.   

11. Drilling water was obtained from four sources: 1) a private high-capacity well owned by the J.H. Huemann 
& Sons, Inc Well Drilling (Huemann) company in Ringwood, IL, 2) a municipal well in the city of Crystal Lake, 
3) a municipal well in the City of Marengo and 4) a municipal well in the City of Harvard.  However, due to the 
generosity of Huemann & Sons to allow the storage of equipment and supplies at their shop throughout the 
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course of the project, the majority of water used was obtained from them.  Only a single clean-fill site was used 
for disposal of the soil cuttings.  A private resident in Hartland Township accepted the cuttings for fill on his 
property.  Additional fill sites were not required because there was a small volume of cuttings and the Hartland 
site was centrally located. 

12. The work was commenced in a clock-wise fashion starting in the northeast quadrant.  This process 
allowed for the staging of equipment, well supplies and water at only a few select sites which minimized 
excess travel.  This clock-wise staging also helped in status reporting and estimating schedule.  Details of the 
subsurface exploration program are provided in the following section. 



AECOM Environment 
 

2-1 
  August 2009 K:\PROJECTS\200804080\In_Progress\Report\09000-

460_McHenryRpt_Final-002-August_2009.doc 

2.0   FIELD EXPLORATION PROGRAM 

13. The site investigations conducted by AECOM in McHenry County, Illinois included the following work 
tasks: 

• Utility clearance;  
• Drilling and soil sampling; 
• Observation well installation; 
• Geotechnical analyses of soil samples collected from the site;  
• Surveying of the wells and monuments;  
• Observation well development and disinfection; 
• Groundwater quality monitoring; 
• Hydraulic conductivity slug testing; and 
• Groundwater elevation monitoring.  

 

2.1 Utility Clearance 
14. Once the well locations were staked at each site, maps and descriptions of the well locations were 
prepared and forwarded to the drilling contractor for underground utility clearance.  Pursuant to Illinois 
Regulations, the contractor initiated all locates with JULIE (Joint Utility Locating Information for Excavators) for 
marking subsurface utilities.  AECOM also assisted in obtaining private utility maps from Township or County 
Public Works Departments (such as Valley Hi maintenance personnel) for clearing buried utilities not covered 
under JULIE.  With the possible exception of the Hartland and Seneca Township sites, underground utilities 
were not proximal to the well locations because of the rural and recreational settings of the public land that 
most of the wells were located in.   

15. In Hartland Township, a County-owned fiber optic line runs from the old Annex building to the new Valley 
Hi building.  Since poorly detailed maps were the only available as-built data available for review, the first 48” 
of the Hartland borehole was dug by hand.  It is believed that the fiber optic line (which was reportedly cased in 
PVC) is buried closer to the parking lot (approximately 5ft offset) because there was evidence of several 
depressed areas that ran parallel to the parking lot.  The linear depressions, which were offset approximately 
5ft from the asphalt, were filled with excess cuttings and samples from the well.  In Seneca Township, a 
telephone cable runs from a Garden Valley Road telephone pole to the north side of the building.  The buried 
communication line was located approximately 15 feet south of where the boring was advanced.  A 
photograph of the marked utility line is included in Folio #11 of Appendix A. 

2.2 Advancement of Boreholes  
16. AECOM subcontracted WDC Exploration & Wells from Clearwater, MN (WDC) to conduct the drilling and 
well construction activities of the observation well network.  WDC has extensive experience in advancing 
boreholes through glacial materials using a Roto-Sonic drilling rig.  WDC established an agreement with an 
approved drilling firm listed as a signatory to the local Operators Union (Local 150) for this project.  All drilling 
equipment used was WDC owned and was operated by an experience driller from WDC and two experienced 
laborers from the local labor hall. 

17. AECOM utilized roto-sonic drilling methods because of its ability to quickly advance boreholes through 
unconsolidated materials while obtaining a continuous record of the subsurface materials.  This minimized 
over-sight time and increased the quality of the sample recovery. The near-continuous sample recovery 
allowed the on-site geologist to characterize larger structures, bedding planes and other depositional features 
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which would not be otherwise apparent using traditional sampling methods.  In addition, a greater accuracy in 
stratigraphic contact depths and nature of those contacts was obtained because of the good recovery.  Also, it 
is believed that the use of the multiple roto-sonic casings led to higher quality (increased yield, lower turbidity 
etc.) observation wells.  This is maintained because drilling mud was not used during sampling or drilling.  In 
addition, all boreholes were held open by the casing and did not have to be held open by drilling additives. By 
extending the casings to the desired screened depths within the target aquifer, it was possible to place the 
screen intervals with a high degree of accuracy.  Furthermore, the cased borehole provided environmental 
benefits by minimizing the vertical water leakage between aquifers at locations where multiple water bearing 
units were penetrated.  

18. Another advantage of roto-sonic drilling is the dramatic reduction in spoils emanating during the drilling 
process.  There was an estimated 60 to 70% reduction in the amount of drill spoil that was produced 
compared to rotary (i.e. mud-rotary or hollow stem auger) methods.  The majority of the drill cuttings that had 
to be removed from each site were from extra sample recovery (i.e. after AECOM and ISGS collected their 
samples).  The excess samples and any additional drill spoils were removed from each well site.  As 
previously mentioned the cuttings were transported by WDC and deposited at a clean-fill site in Hartland 
Township.   

19. Care was taken to restore the sites to their original condition.  No deep ruts were apparent at any site.  
Minor ruts were re-graded prior to the rig leaving the site.  As a result of the careful planning and minimal 
duration spent at each site, no additional restoration was required (i.e. not requested by the COE or McHenry 
County). 

20. The roto-sonic rig advanced a “4-inch sampler” casing to collect subsurface samples.  The “sampler bit” 
(as it is referred to in the boring logs) consists of a 3½” inside diameter (ID) and a 4½” outer diameter (OD) 
carbide-tooth bit with a 10-ft long core barrel.  The reciprocating drill head produces a frequency of 150 Hz 
which is transferred through the casing to the drill bit and is reflected back.  This intense vertical vibration 
causes a thin layer of particles next to the casing to lose structure and behave like a fluid.  This liquefaction 
dramatically reduces friction on the inside and outside of the casing which acts as lubrication reducing sidewall 
friction.  This allows rapid penetration of the drill casing and returns a continuous sample through the center of 
the drill string.  Some of the advantages of using a roto-sonic rig are production rates that can be as much as 4 
times faster than traditional methods, the rig can independently rotate for advancing a downhole hammer bit, 
and it does not produce significant cuttings, other than the actual soil sample. 

21. As the bit penetrated through the subsurface material, the samples fed into the hollow core barrel.  The 
sampler was advanced in 10-ft intervals.  Once the 10-ft run was complete, a 6” ID casing was advanced to 
the same depth so the core barrel could be withdrawn.  The 6-inch casing is advanced in a similar fashion as 
the sampler bit except that water is used to pressurize the annular space between the sampler and the casing 
so that cuttings do not lodge within this area.  Water pressures up to 700 psi were used to prevent accretion of 
cuttings within this annual space.  The water used during this process was supplied by the support/water truck 
that sat back-to-back to the drill at each hole. 

22. After the “sampler bit” was tripped out of the hole, long plastic bags were used to collect the subsurface 
cuttings which were held through surface tension in the core barrel.  Sonic vibrations were then used to break 
the tension to let the sample fall out of the barrel and into the plastic recovery bags.  Depending on the 
subsurface conditions, three to five bags of were used to collect the 10ft of recovery.  The bags, which were 
approximately 6” in diameter, were generally three to four feet long.  The bottom of the run’s first bag was 
labeled with the run’s bottom depth.  The remaining bags were laid out in front of first bag in order of 
extraction.  It was generally assumed that this bag had the greatest accuracy of depth.  The remainder of the 
recovery was measured from the bottom of the run.  
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23. During the first several holes, a 10-ft core barrel was used exclusively to retrieve each 10-ft sampling run.  
However, since clay particles within the till tended to expand and squeeze into the drill rods during each run 
due to the heat and pressure, an additional 10-ft core barrel was added.  The additional 10ft barrel was added 
to the drill string so that there was room to accommodate expansion of the sample recovery.  Even though 
core recovery often appeared to be longer than the actual 10-foot run to acquire the sample, the actual 
recovery had to be estimated based on the volume of recovery.  In highly plastic clay-rich tills, a 10-ft recovery 
could be measured as having over 14ft of sample.  However, the expanded recovery would have smaller 
diameters than the 3½” ID of the core barrel.  On the contrary, granular deposits yielded much shorter length 
recoveries.  Although these samples appeared to be shorter than clay recoveries, the recovery of the sand and 
gravel were estimated based on volume recovered.   

24. The longer sampling core barrel also yielded advantages in granular deposits.  Typically, a “flapper-bit” is 
used in granular soils that do not maintain cohesion within the core barrel.  After the run is complete, a flap will 
close at the bit and hold the column of granular material above it.  However, the flapper continued to be 
damaged because of the high gravel content.  The 20ft core barrel was frequently utilized since it increased 
the chances of encountering a cohesive soil layer that would hold all the granular samples in the core barrel 
above it. 

25. At each site, the borehole was advanced to the top of bedrock.  The borehole was considered to be at an 
acceptable termination depth when the recovery of bedrock core or disaggregated samples was confirmed by 
the on-site geologist.  Typically, the borehole was terminated once a few feet of rock was drilled and 
confirmed.  The completed boring logs for each of the well sites are included in the Appendix A well folios.  
Bedrock depths vary considerably throughout the area (refer to Table 2).  In boreholes completed by AECOM, 
bedrock depths varied from 29 feet in Riley Township to 345.5 feet in Alden Township.  Bedrock thicknesses 
vary because of surface relief, geomorphology settings and topographic irregularities (and lithology) of the 
formerly exposed bedrock surface. 

26. The nearly continuous geologic record of the initial borehole was observed and logged by the AECOM 
geologist.  Jar samples of the subsurface materials were collected at regular intervals for future inspection and 
laboratory testing.  The unconsolidated geologic samples were placed in glass sample containers, boxed and 
labeled with the following information: 

• Project Name  
• AECOM Project Number  
• Boring Number 
• Sample Number 
• Depth of Sample 
• Sampling Date 
 

27. The soil samples are currently being held at our Milwaukee office, but can be transferred to the County if 
desired.  AECOM maintains soil samples for a period of 2 years after acquisition.  It also should be noted that 
a complete record of the subsurface samples were collected by the ISGS.  

2.3 Observation Well Installation 
28. After the borehole and boring log were completed, the hydro-stratigraphic sequence at the well site was 
reviewed by the on-site geologist and a recommendation of the well construction(s) was forwarded to the COE 
and to the McHenry County Water Resource personnel for review.  If the proposed well screen distribution was 
different than what was anticipated in the original scope of work (SOW), a narrative describing the probable 
causes of the discrepancy was provided.  Well installation activities were initiated after completion of the initial 
boring and approval of the number of wells to be installed at each site and their screens depths. 
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29. All observation wells at each well site were installed in the same borehole, with the exception of the 
intermediate well at Coral Township which was installed at a later date.  The screen intervals of multiple wells 
installed in the same borehole were separated by bentonite hole plug.  This eliminated hydraulic connections 
within the borehole.  Installing multiple wells in the same borehole saved considerable set-up and installation 
time over the duration of the project.  The quality of the well seals were also shown to be very effective.  Strong 
artesian flows were encountered while drilling the Hebron Township wells.  It is estimated that flows of over 15 
gallons a minute were flowing out of the 6” casing when the deep well was installed.  However, after the well 
seal was placed, the flow inside the casing stopped.  After the 6” casing was completely removed from the 
borehole leaving only the 8” diameter casing the hole, artesian flow resumed when the aquifer was exposed 
during intermediate well installation.  However, after the intermediate well’s seal was placed, flow stopped 
once again.  The magnitude of the vertical head differences and the artesian flows in the borehole 
demonstrates that multiple well seals can be effective when employed properly in a single borehole. 

30. Well construction reports are included for each well site in the well folios located in Appendix A.  The well 
installation details are also summarized in Table 2.  Details of the well installation procedures are summarized 
below.  To install multiple 2” diameter observation wells within a single borehole, the following procedures 
were conducted: 

• Advance 4” diameter core barrel sampling bit and the 6” diameter casing from the ground 
surface to the bedrock surface, 

• Evaluate hydro-stratigraphic record to determine positioning (number and depths) of 
observation wells, 

• In cases where a 2nd well was planned, an 8” diameter casing was advanced on the 
outside of the 6” casing to the desired depth, 

• In cases where a 3rd well was planned, a 10” diameter casing was then advanced on the 
outside of the 8” casing to the depth of nested well #3, 

• Installation of the deeper observation well was completed first, making sure bentonite chips 
were placed over the filter pack and extended continually to the depth of the 2nd well, and 

• Finally, the well nest was completed by constructing shallower well(s) in a similar fashion. 

31. As mentioned, the deepest observation well within each nested well site was installed first followed by the 
shallower well(s).  If the screened portion of the deep well was at the bottom of the borehole, then the well was 
placed at the bottom of the borehole and the well was backfilled with coarse silica filter pack sand.  If the deep 
well screen was not to be offset from bottom of the borehole, the borehole was backfilled with bentonite hole 
plug.  Hole plug was added until the desired depth was reached. The backfilling process was closely 
monitored so that the screen intervals were not inadvertently sealed. 

32. The annular space between the well casing and the borehole wall was backfilled with either No. 5 coarse 
silica filter pack sand (from the R.W. Sidley Co.), 3/8” bentonite chips (from Black Hills Bentonite) or neat 
bentonite cement grout (from WYO-BEN, Inc.).  The sand and bentonite were gravity fed at the surface and 
allowed to settle through the casing.  If bridging occurred within the drill casing, the roto-sonic reciprocating drill 
head would be started to free any clogged materials between the well and the casing.  The roto-sonic casing 
was also utilized to maintain the integrity of the borehole.  If blown-in sands heaved beneath the bit and into 
the drill casing, the drill head would be attached to the casing and water would be pumped into the casing to 
maintain the hydrostatic head above the groundwater head, thus forcing the sands out of the casing.  

33. The deep observation well was set by slowly adding the filter pack sand and slowly removing the casing 
as it filled.  Filter packs were extended to a depth of 2-ft above the top of the screened interval.  At that depth, 
bentonite was added to create the well seal. For most of the well sites, bentonite hole plug was used to the 
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seal the entire borehole.  At three wells, a minimum of 8 feet of bentonite seal was place above the filter pack 
and the remaining annular space was backfilled with bentonite cement grout.  If multiple wells were installed, 
hole plug was used to create the stable backfill for well construction. This allowed the shallower observation 
wells to be installed immediately after the deep well was set without having to wait for grout to cure.  As 
mentioned, grout was used only in a few occasions to fill the annular space above the shallowest well seals. 

34. If a 2nd well was planned for the site, then the hole plug was added to a depth of 2 feet below the planned 
screened interval.  Then approximately 2 feet of filter pack sand was added prior to setting the 2nd observation 
well.  Again, the filter pack sand was advanced to a depth of 2 feet above the top of the 2nd well screen and 
was sealed with bentonite hole plug.  This same procedure was followed in instances where a 3rd well was 
installed.  For the 28 observation wells that were installed, there was an average of 2½ feet of filter pack above 
and below the slotted section of the well screen.  Thus, most of the observation wells had 10 ft intervals (i.e. 
2½ ft below well + 5ft well screen + 2 ½ ft above well) that are exposed to the aquifer.  

35. In all cases, observation wells consisted of a 5-ft long, 2” diameter Schedule 40 PVC well screen and 10-ft 
long, 2” diameter PVC Schedule 40 solid riser pipe extending to the ground surface.  Well screens had 0.010 
in. machine slotted openings over an approximate 4.5-foot length.  Taking the well cap on the bottom of the 
well into account, the well screens were 5.38 ft long that included: 0.5 ft from the bottom of the well to the first 
slot on the bottom of the well, 4.5 ft between the slots and 0.38 ft between the top slot and the threads at the 
top of the well. 

36. Observation wells were extended to a height of ~2.5ft above ground surface.  Protective casings were 
placed in concrete over the wells to a height of ~3 ft above ground surface.  The annular space in the well 
casing from the ground surface to approximately 8” below the top of the PVC riser was filled with coarse silica 
sand.  The protective casing was set 6” higher than the PVC riser so that there would be extra space within the 
protective casing to allow room for the water level monitoring devices.  The transducer cords are coiled within 
the wellhead for protection.  The size and type of protective casing varied from site to site based on the 
number of wells at each site.  For the sites with three observation wells installed within the same borehole, 
such as Richmond and Hartland Townships, a 12” diameter steel casing was used to protect the PVC wells.  
The large diameter casing was painted green and locked pursuant to the Quality Control Plan (QCP) 
developed pursuant to the statement of work.  Sites with two wells had either 8” diameter steel or aluminum 
protective covers installed over the observation wells.  Blue anodized aluminum well covers were ordered 
since green aluminum covers were unavailable.  Single well sites utilized either 4-inch or 6-inch diameter steel 
casings.  All of the steel covers were painted green pursuant to the QCP.  All of the well sites were secured 
using keyed-alike, long-shank Master LocksTM.  

37. The protective casing was encased in a concrete pad that was installed around each well.  The concrete 
pads were approximately 2-foot square and at least 4-inches thick. Protective bollards were also installed 
around each well nest as a safeguard from vehicular traffic.  The 7-ft long, 3” diameter bollards were placed in 
concrete and stick-up at least 3.5 ft above ground surface.  The sand and concrete-filled bollards, were primed 
and painted green for rust protection and identification. 

38. Each new observation well was also fitted with labels identifying the well.  One label was installed inside 
the well cover, while the other was installed on the outside of the cover.  The well labels were permanently 
fixed to the well and indicated the well number(s), top of PVC riser elevation, screen depth and the date of well 
installation. 

2.4 Naming Convention for Observation Wells 
39. A naming convention was developed to delineate the numerous wells that were installed in the various 
hydro-stratigraphic units of the glacial deposits.  The wells were given a five character name to relate the well 
site number, its township location and general screened depth.  For example, the two wells installed at the 
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Greenwood Township site (Site #8) were named 8-GRN-I and 8-GRN-D.  The first number relates to the list of 
sites provided by the Corps in their SOW.  These numbers were maintained because they follow logical east-
west, north-south order and can be continued when additional observation well sites are added in the future.  
The next the three characters abbreviate the name of the township and the last character refers to the general 
depth the well was completed at.  As is explained below, the depth suffix is a simple, but useful tool to 
determine the general placement of the well screens at a given site.  A general description of the well name 
suffixes are provided in the following paragraphs. 

40. Shallow Wells (S) – The “S” suffix wells typically correspond to observation wells that are representative 
of water table conditions.  These wells are installed in either the uppermost water bearing zone (e.g. 4-RCH-S) 
or in the most prolific zone within a granular unit that is contiguous with an unconfined aquifer (e.g. 1-CHE-S).  
The wells installed in Marengo and Riley Townships encountered bedrock at a relatively shallow depths (i.e. 
25 and 35ft, respectively) so multiple wells were not installed at these locations.  The single wells were 
screened in the coarsest portion of the overburden deposits.  Despite the fact that these wells were installed 
close to the top of bedrock, they were labeled with an S suffix because it was felt that they more closely 
represented water table conditions.  Other deep wells were typically screened in confined hydro-static units 
that were hydraulically separated from the uppermost water bearing unit. 

41. Intermediate Wells (I) – “I” suffix wells typically correspond to observation wells that are screened in 
granular deposits that appeared to be hydraulically separated from other shallow and deep hydrostatic zones. 
If shallow and deep wells were installed without an intermediate well - such as the case at Chemung, 
McHenry, and Algonquin Townships – a significant water bearing unit was not found in the intra-till sequence. 
Close inspection of the cuttings and boring logs may have revealed small granular deposits or coarsening of till 
units, but these units were determined to be minor intra-till sequences that were insignificant to the regional 
water supply observation network.   

42. Deep Wells (D) – “D” suffix wells represent wells that were screened in the most prolific hydrostatic unit 
near the bedrock / over-burden interface. In some cases, the borehole was backfilled with bentonite in order to 
screen a portion of the aquifer that was above the bedrock surface.  In other cases, the wells were set at the 
bottom of the borehole.  In general, there were four different configurations for which the deep wells were 
installed.  These configurations include: 

• Wells that were screened across the bedrock and overburden interface (4-RCH-D, 7-
HRT-D & 13-NUN-D); 

• Boreholes that were backfilled with bentonite in order to screen a more prolific unit a at 
higher elevation (3-HEB-D, 8-GRN-D, 15-COR-D & 16-ALG-D); 

• Wells that were screened entirely in the bedrock because no other granular units were 
productive enough (1-CHE-D & 17-ALG-D); and 

• Wells that were screened in sand units immediately above the bedrock surface (2-ALD-D 
& 11-NUN-D). 

43. As stated above, the single observation wells in Marengo and Riley Townships were assigned shallow 
well labels since they are representative of water table conditions.  In addition, these wells were less than 25ft 
deep, so a deep classification did not appear warranted. 

2.5 Soil Testing 
44. For each of the observation wells completed within the overburden, a representative grain size sample 
from the screened interval of the glacial deposited materials was collected. The soil samples were delivered to 
AECOM’s Soil Laboratory in Vernon Hills, Illinois for particle size distribution testing conducted pursuant to 
ASTM D-2217.  Grain size tests were not completed for wells that were installed entirely in bedrock.  A 
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summary of the particle size distribution tests is provided in Table 3.  Individual well results are included in 
Appendix A for each site folio. 

2.6 Surveying 
45. Each site had a brass survey monument installed within a couple of feet from the observation wells.  The 
survey monuments were obtained from the COE to serve as a benchmark for surveying of the observation 
wells.  The survey monuments were constructed in general accordance with the US Army Corps Engineer 
Manual 1110-1-1002.  The elevation and position of each observation well was surveyed by an AECOM 
survey crew.  A summary of the survey results is presented in Table 1.  As shown on Table 1, the horizontal 
position of the well site was determined at the survey monument.   

46. Tie-ins acquired from the McHenry County GPS network had to be located so AECOM’s equipment could 
be calibrated.  After the tie-ins were located (often under piles of snow), the horizontal and vertical positions of 
each site’s brass survey monument was surveyed.  Then, using the monument’s elevation as a benchmark, 
the surveyors measured the ground surface, top of PVC riser and top of casing of each well using traditional 
survey techniques.  Horizontal site coordinates are referenced to Illinois State Plane-east based on the 1983 
North American Datum (NAD83).  Vertical elevations are referenced to the 1988 North American Vertical 
Datum (NAVD88).  The horizontal coordinates are also provided in Universal Transverse Mercator (UTM) 
Zone 16 coordinates for convenience.  The coordinate re-projection from State Plane to UTM was provided 
completed within a GIS platform.  This additional horizontal coordinate site was provided because several 
regional datasets are reference to UTM coordinates  

47. The highest point on the top PVC riser was used as the point at which water levels are measured.  This 
point was marked on the PVC, recorded to the nearest 0.01 ft and set to be open when the transducers were 
deployed. 

2.7 Well Development and Disinfection 
48. Each new well was disinfected pursuant to the request of the COE and McHenry County.  It is our 
understanding that chlorination was requested for the prevention of bacteria forming within the shallow 
aquifers of McHenry County.  The following procedures were used to disinfect the observation wells after 
installation.  These procedures disinfected the well but also minimized residual sodium hypochlorite (i.e. 
bleach) so that the reagent’s effect on the well’s geochemistry was minimized.  The disinfection procedures 
were conducted as follows: 

• Introduce sufficient chlorine so that a 100 mg/L (100 ppm) dosage of chlorine was introduced to the 
well.  Four ounces of Chlorox™ Bleach was added to the well for every 100 feet of water column. 

• Allow disinfectant to settle in the well for a minimum of a 2-hour period prior to development. 

• Develop the observation wells as described in the procedures below using surge and purge methods.   

• Extract the chlorinated water during the purging portion of the well development.    

These disinfection procedures follow the general guidelines provided by the US EPA and the Illinois Water 
Well Construction Code (IAC Section 920.110). 

49. Well development was completed for each new observation well to remove or entrain fine particulates 
suspended during drilling and/or well installation.  Development was performed by AECOM personnel between 
December 8th and 30th, 2008 following the surface completions.  Development occurred prior to water quality 
sampling and hydraulic conductivity testing.  The primary well development method consisted of alternatively 
surging and purging the well.  For most of the wells, a Waterra™ Inertial Pump was used to surge and purge 
the well in alternating strokes.  The inertial pump surged the well using a nominal 2” diameter PVC surge block 
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and extracted the water using a foot valve.  The foot valve is a simple check-valve that was installed at the 
bottom of the 1” OD high density polyethylene (HDPE) tubing.  It was found that the inertial pump was effective 
in developing the wells because it did not wear out due to turbidity and it surged the well screen during every 
stroke.   A few of the first wells to be purged were done so using a HydroLift2TM submersible pump.  The use of 
this submersible pump was discontinued because it was mechanically unreliable. 

50. The Alden Township well was surged using a 3 ft long, 1.75 inch diameter aluminum surge block and then 
purged using 7-foot long disposable HDPE bailers.  These tools were necessary due to the depth of the well 
screen (340-345 ft bgs) and the depth to the static water level (approximately 220 ft bgs). 

51. Water quality field parameters of the purge water were recorded periodically using a Horiba U-10 water 
quality monitoring device and a custom flow-through cell.  Development continued until pH, specific 
conductance and temperature readings stabilized for three consecutive five minute sampling intervals.  In 
some instances purging continued until the discharge water was clear to the naked eye or until 10 well 
volumes were removed.  No visual or olfactory evidence suggested that the purge water was impaired, so 
development purge water was diverted away from well and allowed to re-infiltrate at the ground surface.  The 
well development field forms are presented in Appendix A for each of the well sites. 

2.8 Water Quality Sampling and Analysis 
52. Water quality samples were collected at each of the 28 new observation wells and were analyzed for 
general chemistry indicator parameters.  A water quality sample was also taken from Huemann’s high-capacity 
well.  As stated previously, since their lot was used as a lay-down area, many of the wells were drilled using 
water pumped from their well.  Additional water was not introduced during well development or hydraulic 
conductivity testing.   

53. The observation wells were sampled using a QED bladder pump.  This pump was owned by AECOM, and 
operated in a similar fashion to the bladder pump purchased for the County as part of this project.  The only 
well not sampled with a bladder pump was the Alden Township well (2-ALD-D), which was sampled (and 
purged) using a 7-ft disposable HDPE bailer.  After collection, the samples were labeled, placed in zip-lock 
bags and placed on ice such that sample temperatures were maintained at <4º C.  The samples were 
submitted to First Environmental Labs of Naperville, IL for analysis.  Samples were either shipped via courier 
or sent via priority carrier so US EPA recommended holding times were met.  Standard turnaround times were 
used.  It should be noted that the proposed laboratory (Genapure Analytical Services) no longer serves the 
Chicago market. 

54. A Solinst™ brand portable Integra Bladder Pump (Model No. 407) was purchased for the McHenry County 
Water Resources Department along with 10 extra disposable bladders and 1000 ft of the required tubing.  The 
bladder pump consists of a 2-ft long, 1.66” diameter 316 stainless steel tube that has screened opening at the 
bottom and two openings at the top.  The small port (1/4” OD) at the top of the pump allows air to pressurize 
the outside of the bladder tube.  The larger port (3/8” OD) allows the discharged water to be released from the 
bladder.  The low density polyethylene (LDPE) bladder acts as a membrane between the intermittent 
pressurized air chamber (on the outside of the chamber) and the groundwater (which bottom-fills the inside of 
the bladder).  The purge rate is adjusted by changing the duration of pressurization and intake time.  These 
are adjusted at the surface using the control unit.  A complete summary data sheet of the Model 407 bladder 
pump is included in Appendix B.  All operational and maintenance documentation for the bladder pump was 
given to the County during a training session for the pump. 

55. The bladder pump provides an intermittent, but consistent low flow rate which is ideal for minimizing purge 
water volumes and reducing turbidity in the water samples.  The low flow rate assists in stabilizing field 
parameters for collection of the ground water sample.  The Integra Bladder Pump can be regulated to provide 
continuous output from 100 ml/min to 2L/min using the Electronic Pump Control Unit.  The compressor which 
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came with the unit can operate up to ~125 ft below grade, so wells that had deeper water levels (only Alden 
Township, at this time) will either have to use an alternate air source (i.e. compressed nitrogen or a larger 
compressor) or will need to be sampled using another method.  As stated previously, 2-ALD-D which was 
sampled (and purged) using a 7-ft bailer. 

56. Field parameters of pH, conductivity & temperature were monitored using a Horiba U-10 water quality 
checker placed within a flow-through cell.  Water samples were taken once values of these parameters 
stabilized within approximately 10% of previous readings.  The field parameters taken at the time of sample 
collection are summarized in Table 4.  Since dissolved metals were not analyzed, in-line field filters were not 
used.  No evidence of contaminated water was encountered (i.e. sheen, odors, etc).  As result, purge water 
was directed away from the well and allowed to infiltrate.  Water samples were analyzed for the following major 
anion - cation parameters: calcium, iron, magnesium, potassium, sodium, chloride, bicarbonate/carbonate, and 
sulfate.  The results of the water quality test results are summarized in Table 5 and Table 6, reported in 
milligrams per liter (mg/L) and milliequivalents per liter (meq/L), respectively.  Individual well samples are 
included in each well folios included in Appendix A.  The analytical results are also presented graphically in a 
Piper-Trilinear diagram (refer to Figure 2).  The sample results are distributed based on well depth and water 
source.  

2.9 Hydraulic Conductivity Testing 
57. In-Situ hydraulic conductivity testing was performed at each new observation well location.  The tests were 
conducted using rising head test methods in general accordance with ASTM field procedure D-4044.  This 
method is performed by pressurizing the well head space and lowering the water level using compressed 
nitrogen.  The rate of water level recovery after the pressure is released was monitored using an In-Situ 
LevelTROLL700TM pressure transducer and data-logger.  In instances of very fast recovery, an additional test 
was run. There were no cases in which the water table intersected the well screen, so alternative test methods 
were not utilized. 

58. Two responses were observed from the instantaneous change in head: under-damped and over-damped.  
Because of the very permeable nature of the aquifers in which several wells were screened in, an under-
damped (or damped oscillatory) response occurred.  This implies that after the air-pressure was released, the 
water level initially recovered to an elevation greater than the static water elevation measured before the test.  
The water level typically fluctuated above and below the static level before equilibrium was reached.  Other 
wells had more typical responses in which water levels recovered in an approximately exponential manner to 
static conditions without going higher than the static level.  

59. Water level recovery data were either analyzed using the Bouwer and Rice (1976, 1989) method in the 
software program AQTESOLVTM (v 3.01) or were calculated using the ASTM method D5785.  The ASTM 
method D5785 is based on under-damped solutions derived by van der Kamp (1990).   

60. The only exceptions are the two artesian wells installed in Hebron Township that were not slug tested.  
Instead, the hydraulic conductivity at these wells was estimated using injection test equations using static 
pressures and flow rates that were taken at the wellhead.  These calculations were based on the assumption 
that formation conductivities are the same whether water is injected into the formation at a constant rate or 
water is produced by the formation at a constant rate.  The injection test equations were developed for the 
COE by Hvorslev in 1951 and summarized by Cedergren (1977).  A summary of the hydraulic conductivity test 
results is provided in Table 7.  Individual well calculation sheets are found in each well site folio provided in 
Appendix A. 

61. A compilation of references used in the hydraulic conductivity calculations are included in Appendix C.  
Included in this Appendix are the ASTM D5785 reference, a spreadsheet of the sample problem listed in 
ASTM D5785 that was used for the under-damped responses and a copy of the injection test methods. 
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62. Calculation of an under-damped test result (as provided in ASTM D5785) is summarized as follows: 

i. Plot the water-level response in the well to the sudden change in head; 

 ii. Calculate the angular frequency, ω : 

τπω /2=  

  where: 

  ,21 tt −=τ and 1t 1and 2t are time of successive maxima or minima of the oscillatory wave; 

 

 iii. Calculate the damping factor, γ  : 

1221 /)](/)(ln[ tttwtw −=γ  

  where:  

  )( 1tw and )( 2tw are the water-level displacements at times 1t  and  2t  , respectively; 

 

 iv. Determine transmissivity,T , 

TabT ln+=  

  where: 

dLgra c 8/])/([ 2/12=  
2/1)//( Lgd γ=  

)/( 22 γω += gL  

  and: 

]0ln[ab −=  

 v. Solve for transmissivity iteratively using an initial estimate value for transmissivity, T, and a known or 
estimated value of storage coefficient, S. 

 

2.10 Water Level Monitoring 
63. Water levels were measured at several times during the drilling process and after the wells were installed.  
During drilling, readings were measured from ground surface and recorded on the boring log.  After the wells 
were installed, water levels were recorded from the high point of the PVC casing which is marked on most of 
the wells.  Water levels were measured using an electronic measuring tape accurate to the nearest 0.01 ft.  
These data are included in the water level measurement table within each well folio (refer to Appendix A).  
Besides the measurements collected during and after drilling activities, levels were also taken prior to and after 
well development, prior to water quality sampling and hydraulic conductivity testing.  Two other additional 
independent water level monitoring rounds were also completed.  A hydrograph of the water level monitoring 
data is included on Figure 3. 

64. Since the week of February 22, 2009, most of the wells have been recording water level on an hourly 
basis.  Per our work scope, In-Situ brand LevelTROLLTM 500 electronic water level recording devices were 
installed in all of the 28 observation wells.  These devices are being used to simultaneously record hourly 
ground water level readings at each of the discretely screened observation wells.  The groundwater level data 
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generated from these instruments will be used in the evaluation of the unconsolidated glacial aquifers and in 
the calibration of a regional groundwater model.  

65. The LevelTROLLs are attached to a rugged, vented poly cable using twist-lock connections.  The 
instruments were then submerged to a depth that will enable water levels to be recorded without over-
pressurizing or exposing them. The instruments are secured to the well using 2” diameter PVC compression 
caps.  The well caps are placed on the top of the PVC riser and have 1¼” holes drilled in them which are 
positioned so that the PVC’s measuring point (i.e. high point on riser) is exposed.  This allows water level 
readings to be made without shifting the transducer’s position or removing the well cap.  The Troll cable is 
attached to the well cap using the service grip that is factory installed on the cable.  The service grip is then 
held in place at the well using ¼” diameter stainless steel or brass screws that are attached to the well cap.  
The well cap fits snug onto the top of PVC riser, but can be easily removed by simply tapping it upward.  A 
customized tool was provided to the County for this task. 

66. The LevelTROLLs were installed in the wells so that they were either 5 feet above the top of the well 
screen or approximately 50 feet below the static head in the well. In very shallow wells, such as 4-RCH-S, 10-
MAR-S and 14-RIL-S, 15 psi transducers were used.  All of the remaining wells utilized 30 psi transducers.   

67. Information on the In-Situ equipment is included in Appendix B.  Included in this Appendix are calibration 
reports for the vented cables, Quick Start guides for equipment use, copies of software licenses, an 
informational sheet on the artesian well cable, as well as a copy of the Material Safety Data Sheet (MSDS) for 
the dessicant gel used to collect moisture at the cable’s exposed end.  Calibration reports for the LevelTROLL 
500 instruments are also included in this report, but have been placed in the individual well site folio where the 
instrument was deployed (refer to Appendix A).   
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3.0   RESULTS OF FIELD PROGRAM TESTING 

3.1 Soil Test Results 
68. The particle size distribution reports for each well screen interval are included in the individual well folios 
attached in Appendix A.  The results of the size distribution tests are summarized in Table 3.  As shown on 
Table 3, all of the screened intervals consist of gravel, sand, or a mixture of the two in accordance with USCS 
classifications.  Gravel content ranged from 1 to 86%, while sand content varied from 11 to 92%.  The 
percentage of particles with sizes less than the #200 sieve (i.e. silt and clay) ranged from less than 1% to 
approximately 30%.  The highest frequency of fine particles (29.9%) was found in the deep well installed at the 
Nunda Township site.  The well with the next highest amount of <#200 size particles (17.2%) was the nearby 
deep well in McHenry Township.  All of the remaining wells had less than 15% of their volumes consisting of 
silt and clay sized particles.  Nearly half of the wells (12 out of 28 wells) had more than half of their volume 
consisting of gravel sized particles or larger.  Less than 20% of the wells (5 out of 28 wells) had more than a 
10% content of clay and silt particles.  

69. As would be suspected, the summary of the particle sized distribution results are indicative of the diversity 
of the glacial deposits that make of the shallow subsurface aquifers.  Some areas have very well sorted (or 
poorly graded) deposits (such as the Hartland Township wells), while other deposits are very poorly sorted (or 
well graded) such as the Grafton Township wells.  No spatial trends were present in the data which would 
suggest areas (horizontal variations) or depths (vertical variations) in which there were similar grained-sized 
trends.   

3.2 Water Quality Results 
70. A single round of groundwater levels and samples were taken at each of the 28 new observation wells 
installed by AECOM.  Groundwater samples were collected by AECOM personnel on January 5th through 
12th, 2009. Samples were collected at least one week after well developments were complete.  As previously 
mentioned, the wells that exhibited artesian conditions (i.e. 3-HEB-I, 3-HEB-D & 17-ALG-S), were sampled 
several months after the initial sampling round (i.e. April 15, 2009) because the wells were inaccessible during 
freezing conditions.   

71. The groundwater quality parameter list included general groundwater quality indicator parameters 
including: 

• Calcium, 
• Iron, 
• Magnesium, 
• Potassium, 
• Sodium, 
• Alkalinity Bicarbonate/Carbonate, 
• Chloride, and 
• Sulfate.  

 
72. The groundwater quality results are summarized in Tables 5 and 6 where they are listed in mg/L and 
meq/L, respectively.  The sample results and sampling field logs are included in each of their respective well 
site folios included in Appendix A.  A summary of the field parameters is also provided in Table 4.  As shown in 
Table 4, the field pH readings varied from 6.6 to 8.35 standard units. However, if the high and low values are 
removed, the remaining 26 wells varied only between 7.03 and 7.96 standard units.  The high pH reading was 
recorded at the Hartland Township shallow well site and is believed to be related to the large retention pond 
that is located within a few hundred feet northwest of the well on the Valley Hi campus (although it is not 
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shown in folio #7).  Additional rounds of data should be taken to evaluate pH trends at the low pH reading at 
15-COR-S (6.6 s.u.) to be evaluated.     

73. Water temperatures measurements showed a wide range of readings, but it is believed that the results 
may be biased low due to the fact that the samples were taken in early January.  In some instances, it was 
reported that the bladder pump discharge line was freezing prior to reaching the flow through cell.  Due to very 
cold temperatures, the temperature readings would be affected even when the flow-through cell was 
maintained within the vehicle.  Turbidity levels showed less variation since nearly all of the wells were sampled 
with turbidity levels less than 50 nephelomatric turbidity units (NTU).  All the wells except for the artesian wells 
at Hebron Township were purged at rates less than 1 liter/min.   

74. In general, shallow wells completed near roadways in granular aquifers were observed to have elevated 
conductivity levels compared to other site wells.  For instance, the shallow wells at Richmond, McHenry, 
Marengo and Riley townships average conductivities over 2000 umhos/cm, whereas, the County-wide 
average was just over 1000 umhos/cm (even including those wells in the overall average value).  The 
conductivity value at the shallow well in Richmond Township was relatively elevated at 3160 umhos/cm.  The 
sodium and chloride concentrations at these wells were also elevated.  Road salt runoff may contribute to 
these elevated levels. 

75. The results of the groundwater samples were utilized to construct piper trilinear diagrams in order to 
evaluate groundwater intermixing and geochemical indications of the hydrostratigraphy within the aquifers.  
The piper-trilinear graph (Figure 2) shows all the wells combined on a single graph, but uses separate symbols 
to delineate the wells of different depths.   

76. As shown in Figure 2, the shallow wells at Richmond, Riley, Marengo and McHenry townships are 
particularly susceptible to road salt runoff.  The only other notable result on the trilinear graph is the chloride 
result at the deep well at the Richmond site.  The chloride result of 177 mg/L is noteworthy because it’s 
somewhat close to the Federal Maximum Contaminant Level (MCL) (250 mg/L) for chloride and because it 
may indicate aquifer recharge area vulnerability to anthropogenic influences (road salt etc.).  Other than that, 
most of the other wells appear to have a similar general chemical composition. 

3.3 Hydraulic Conductivity Results 
77. A summary of the hydraulic conductivity results are provided in Table 7.  Hydraulic conductivities ranged 
nearly four orders of magnitude from 8.9x10-5 cm/s to 1.3x10-1 cm/s.  Where applicable, these values were 
based on the geometric mean of all the tests conducted at an individual well.  In addition, results from the 
different deep well geometry scenarios (i.e., aquifer thickness, penetration depth etc.) were evaluated so the 
most likely aquifer configuration was presented.  Different aquifer configurations were developed for some of 
the deep wells because they were screened across the bedrock interface.  Thus, they partially penetrated the 
bedrock aquifer.  The conductivity analysis also considered whether the aquifer was confined or unconfined in 
nature.  As previously mentioned, three different methods were used to calculated conductivity:  

• The Bouwer and Rice method (1976 & 1989) for over-damped responses; 

• The van der Kamp (1976) solution outlined in ASTM Method D5785 for under-damped responses; and 

• The Hvorslev (1951) solution for constant head injection tests that was presented in Cedergren 
(1977). 

78. Both confined and unconfined scenarios were calculated using the same general method depending on 
well response.  As observed by Bouwer (1989), the Bouwer-Rice (1976) model for a slug test in an unconfined 
aquifer also could be applied to approximate conditions in confined aquifers. This is due to the fact that the 
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water-table boundary in an unconfined aquifer has little effect on slug test response.  For the under-damped 
solution, the application was considered acceptable since the aquifers were typically highly stratified and 
horizontal conductivity was assumed to be much greater than vertical conductivity.  For the purpose of these 
analyses, it was assumed that the horizontal conductivity (Kh) was 3 times greater than vertical hydraulic 
conductivity (Kv).  Thus the anisotropy ratio (Kv/Kh) of 0.33 was used.  This assumption is similar to reported 
values of Kv/Kh ranging between 0.1 and 0.5 for alluvium by Todd (1980). 

79. Sixteen out of the twenty-eight wells had conductivities greater than 1x10-2 cm/sec.  Only the Riley 
Township well (1.3x10-1) was found to have a conductivity higher than 1x10-1 cm/sec.  The lowest 
conductivities (i.e. < 5x10-4 cm/sec) were found in wells that were screened entirely within the upper portion of 
bedrock.  These wells (1-CHE-D, 17-ALG-D and the bedrock solution at 7-HRT-D) were completed in bedrock 
because there was no appropriate place to screen the wells within the overburden.  The deep well in Hartland 
Township was screened across the bedrock interface and displayed recovery curves for both the bedrock and 
the sand overlying it.   

80. Besides the deep well in Hartland Township, the deep well at the Nunda Township Site (13-NUN-D) was 
the only other well to show a dual conductivity response indicative of the a well being screened across an 
interface.   The water level recovery curve at the Nunda well was much more subtle than the Hartland well 
because the conductivity of the sand and the bedrock were more similar.  In fact, the conductivity results for 
both the sand and bedrock were averaged to determine the deep well’s conductivity.   

81. For the artesian wells, the assumption that the hydraulic conductivity could be calculated using constant 
head test injection methods appears to be acceptable.  The injection test calculations for the Hebron wells 3-
HEB-I and 3-HEB-D yielded conductivity values (i.e. 9.0x10-3 cm/sec and 3.3e-3 cm/sec for the I & D wells, 
respectively) that were within the range of other well sites.  It should be noted that when the stainless steel 
packers were installed on April 15th, the pressures and flows were measured and similar readings were found.  
The results of the pressure readings are provided in the water level monitoring sheet in the Folio #3 of 
Appendix A.  A detailed discussion of the packers that were installed in the artesian wells is provided in 
Section 4.0.  

3.4 Water Level Monitoring Results 
82. A hydrograph of all of the manual water levels taken at the new observation wells is shown in Figure 3.  
Groundwater levels vary considerably throughout the County.  The highest elevation (960.29 ft msl) was 
observed at the Alden well on Feb. 24, 2009, while the lowest elevation (737.95 ft msl) was recorded at the 
intermediate well at the Nunda site on Dec. 5, 2008.  The Alden Township well is located in the highest point in 
the County close to the regional recharge area for the glacial aquifers.  Conversely, the Nunda Township site 
is closest site to the Fox River which acts as the regional discharge for the glacial aquifers.   

83. Perhaps the most interesting water level was observed at the shallow well in Algonquin Township.  The 
shallow well is installed in a sand and gravel seam between 42 and 45 ft bgs.  Water levels were continually 
observed to be 1 to 1.5 feet above ground surface (i.e. approximately 881 to 881.5 ft msl).  This is interesting 
considering the well is located at an elevated topographic location compared to the surrounding area.  Review 
of the USGS topo map for the Algonquin Site (see Appendix A-17), indicates that there are only a few areas 
where ground surface elevations appear to be greater than 880 ft.  A possible scenario to account for the high 
head in this well, may be the fact that recharge is occurring in the sand and gravel seam some distance 
upgradient the well.  However, regardless of the cause of the high water levels observed in the well, since 
water is above ground surface and freezes in the winter-time, it also required a packer.  The 6-ft long stainless 
steel expandable rubber packer seals the well off below the frost line.  A detailed schematic of the packer 
assembly is included in Appendix A-17. 
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84. Gradients between nested observation wells varied throughout the County based on the location of the 
wells in relation to recharge and discharge areas.  Downward gradients (i.e. sites that had decreasing 
groundwater heads with deeper wells) were typically observed in areas where deeper aquifers were being 
recharged.  Upward gradients (i.e. higher heads in deeper wells) indicated lower portions of the aquifer were 
flowing to surface discharge areas.  Water level results at individual well sites are described in Section 4.0. 

3.5 Downhole Geophysical Testing Results 
85. Downhole geophysical logs were collected by the ISGS for each of the observation wells installed by 
AECOM.  The raw geophysical logs obtained from the ISGS are included as the last attachment in each of the 
well folios located in Appendix A.  The geophysical logs include (1) natural gamma and induced EM (electro-
magnetic) logs which consist of both (2) conductivity and (3) resistivity measurements.  In northeast Illinois, 
gamma counts are typically associated with higher clay content which thus includes more radioactive minerals 
(Jason Thomason, ISGS personal communication).  High resistivity is typically associated with more 
electrically resistive materials (sand, gravel) relative to clay (electrically charged material).  Thus, changes in 
those properties will often be coincident with the appropriate change in lithology.  However, variabilities such 
as oxidation and reduction in the subsurface, which are not detected by natural gamma, can often be indicated 
by EM logs.  Also, more detailed variability within coarse-grained units (sand vs. gravel), which is almost never 
detected with gamma, can sometimes be detected with EM induction (Thomason, ISGS personal 
communication).   

86. The downhole geophysical logs are included only as references to this report.  Further interpretation of the 
logs will be completed independently by the ISGS. 

 



AECOM Environment 
 

4-1 
  August 2009 K:\PROJECTS\200804080\In_Progress\Report\09000-

460_McHenryRpt_Final-002-August_2009.doc 

4.0   WELL SITE DATA SUMMARY AND COMMENTARY 

87. This section provides a narrative summary for the subsurface conditions observed at each observation 
well site.  The summary includes much of the following information: 

• Location of the major permeable zones,  
• General depths at which the wells were installed,  
• Thicknesses of aquifer(s) found onsite,  
• Description of noteworthy features and their significance, 
• Water level information (i.e. depth, gradients, etc),  
• Possible significance of water quality & hydraulic conductivity test results, and 
• Operation and Maintenance Issues. 

Specific information about each well site including the boring log data, well construction diagrams and other 
test data are summarized in Tables 1 through 7 and included in the well folios which were prepared for each 
site.   

Well Site #1 - Chemung Township 
Meyer Material Property on Lawrence Rd 

88. The Chemung Township is located west of the Marengo Moraine margin, which indicates that the area 
received alluvial pro-glacial deposits in front of Wisconsin Episode advances (Curry et al, 1997).  Stratified 
sand and gravel outwash deposits (that are likely Henry Formation deposits) were found between 6 feet and 
54 feet below ground surface.  A shallow well was installed in a medium gravel zone with some cobbles that 
were recovered. The particle size distribution of the well screen interval is likely biased low because the 3½” ID 
core barrel would limit the recovery of the cobble-size pieces.  The shallow well was the only occurrence 
where an unconfined well had an under-damped response from slug testing.  However, the confined 
assumption of the van der Kamp (1977) solution was considered valid since Kh is likely several orders of 
magnitude greater than Kv due to the poorly graded gravelly sequence where the well was screened.  The 
shallow hydrostatic zone consists of an approximate 47 foot thick aquifer and is underlain by 49 feet of clay-
rich diamicton.  The well construction details for the Chemung observation wells are included in Table 2. 

89. No intermediate well was installed at the Chemung Township location.  The one possible zone where a 
possible well could be installed is through granular deposits that were found at a depth of 81 to 83 feet.  It was 
determined that these thin medium sand seams were not considered significant enough to justify an additional 
well at the site.  

90. The deep well was installed in bedrock that was encountered at 103 ft bgs.  No sand or gravel deposits 
were found below 83 feet.  A possible buried soil horizon consisting of mottled dark brown and black organic 
silt was observed at a depth of 96 to 97 ft bgs.  The possible paleosol was deposited overlying the basal till 
unit.  The borehole was advanced to a depth of roughly 111 ft and the well was set entirely within rock.  The 
deep well appeared to produce an adequate volume of water since a high head in the well was observed 
shortly after installation (i.e. static water level was < 8 ft bgs).  A slight upward gradient between the deep and 
shallow well was also observed.  However, based on the conductivity testing, the deep well had the lowest 
permeability of all the wells.   

91. The Chemung Township well site is located in an area of flat outwash deposits that provide good recharge 
conditions to the shallow aquifer.  The site does not appear to be located in a deeply incised tributary to the 
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Troy Bedrock Valley which is located northwest of the site.  These tributary buried valleys have been 
suggested as targets for potential groundwater resource exploration by Curry and others (1997).    

Well Site #2 – Alden Township 
MCCD Property at McHenry County’s topographic high point on Reese Rd. 

92. The Alden Township site is located on top of the Marengo-Woodstock Moraine which if one of Illinois’ 
highest topographic locations.  The Alden site had the thickest sequence of overburden of the 14 sites which is 
may have formed from the both diamicton deposits from the Marengo glaciation phase and the Woodstock 
Phase.  The primary thick sequence of diamicton deposits were deposited as the Tiskilwa Till during formation 
of the Marengo Moraine.  However, during the Woodstock Phase, diamicton was deposited atop the Marengo 
Moraine which formed the Marengo-Woodstock Moraine (Curry et al, 1997).  Possible differentiation within the 
diamicton from the two moraines was not recognized from field classification. 

93. The thick sequence of diamicton contained only one possible zone where an observation well would be 
appropriate.  Fine to coarse sand was found at shallow depths between 10 and 12 feet below ground surface, 
but was not saturated.  Below the sand, the next water bearing unit of any significance was found at a depth of 
340 feet below ground surface.  The massive till sequence was found to be over 300 ft thick.  The till varied in 
composition from very hard silty clay to softer sandy-clay, but no water bearing units of any significance were 
observed within the till.  The borehole was advanced 0.5 ft in bedrock which was encountered at a depth of 
345.5 ft bgs.  The approximate 5 ft sequence of sand at the bottom of the well was fully penetrated by the 5-ft 
well screen installed (refer to Table 2).  The Alden well was found to have the highest groundwater elevation of 
the 28 wells installed for this project.   

94. Care must be taken when working at the Alden well.  The depth of the well, distance to water, and the 
well’s small diameter limit options in conducting rehabilitation work.  For example, retrieval of lost equipment in 
the well (such as a dropped bailer, bladder pump, etc.) would be difficult.  The weight of the rugged troll cable 
should also be considered when working at the well because there is approximately 220 ft of cable hanging 
unsaturated in the well with an additional 50 ft that is submerged.  Currently, the cable is hanging on a well cap 
similar to other wells, but a safety cable is attached to the pro-cover in case the well cap would fail. 

Well Site #3 – Hebron Township 
MCCD Property at Hebron Peatland - Freeman Rd. 

95. The Hebron Township monitoring well site is located on McHenry County Conservation District (MCCD) 
property in a low-lying depression on Freeman Road.  The property is situated 35 to 85 feet lower than the 
surrounding agricultural land to the north and west.  Artesian conditions were first observed at a depth of 65 
feet and continued throughout the remainder of the borehole.  Bedrock was encountered at a depth of 110 feet 
and the borehole was terminated 3 feet into bedrock at a depth of 113 feet below ground surface (bgs).  Two 
observation wells were installed at depths of 62-67 feet (intermediate) and 90-95 feet (deep) below ground 
surface.  A shallow well, which would have been likely targeted for 20-24 ft or 35-38.5 ft, was not installed.  
The annular space between the sand filter pack intervals in the borehole (i.e. 58.4-69.7ft and 87.6-97ft, 
respectively) was backfilled with granular bentonite.  Above the intermediate well, the remainder of the 
borehole was also backfilled with granular bentonite.  AECOM conducted nearly a dozen inspections of the 
well between October 2008 and April 2009 and no leakage was observed at the ground surface after the well 
seal backfill was completed.   

96. The effectiveness of the seals between the multiple well screens within the single borehole was evident 
when the Hebron wells were installed.  When the 6” casing was in the ground at the depth of the deep well, it 
was estimated that about 10 gpm of groundwater was discharging from the borehole.  After the deep well was 
installed and the filter pack was placed, discharge stopped.  After the 6” casing was completely removed from 
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the borehole leaving only the 8” diameter casing the hole, artesian flow resumed when the aquifer was 
exposed during intermediate well installation.  However, after the intermediate well’s seal was placed, flow 
stopped once again.  The magnitude of the head differences and the artesian flow that were stopped in the 
borehole demonstrates that multiple well seals can be effective when employed in a single borehole. 

97. The deep well at the Hebron well site (3-HEB-D) was measured to have a static pressure of 5.5 psi and a 
discharge rate of 6 gpm at 2.5 ft above ground surface.  The intermediate well (3-HEB-I) had a 5 psi static 
pressure and a flow of 15 gpm which was also measured at 2.5 ft above ground surface.  The wells were 
initially sealed using an expandable well cap before temperatures dropped in November.  At that time, a simple 
cost effective packer system (finned rubber packers) was installed in each of the Hebron wells which 
maintained groundwater at a depth of 44” below ground surface.  However, these packers proved difficult to 
remove by hand so alternative options were sought.  Several design considerations were investigated during 
the development of different sealing options.  These considerations included: ease of use, practicability and 
durability. 

98. Based on our discussions with the COE, County and AECOM agreed that a “freeze-plug” or mechanical 
type packer would be used to seal the County’s artesian wells.  This option was chosen because: 

• It is mechanical in nature and does not rely on air or water pressure, 
• It can be ordered at various lengths between 5 and 10ft so sealing depth can be customized, 
• Side wall pressure can be adjusted for specific applications (up to 50 psi), 
• It is light weight (<10 lbs.) and removable so periodic water sampling and packer inspection can occur, 
• It has a hollow center plug which allows for real-time water level monitoring with the use of vented In-

Situ LevelTROLLTM instruments equipped with artesian well fittings, and 
• Maintains compatibility with other County monitoring equipment. 

99. Three (3) mechanical packers were ordered from QSP Packers, LLC (QSP) of Sumner, WA.  The custom 
mechanical packers consisted of a dual-wall drop pipes constructed with Type 304 stainless steel (refer to 
Figures and Photographs in Appendix A-3).  The 6-foot long drop pipes consisted of a 1” OD inner pipe and a 
1½” OD outer pipe.  The six foot long drop pipe was proposed so that weight of the assembly is minimized 
while still maintaining a hydraulic seal approximately 42” below ground surface (assuming a ~2.5 ft stick-up).   

100. The outer pipe in the dual-wall pipe system is held in place by washers and nuts that are threaded onto 
the inner pipe at the top and bottom of the assembly.  The sealing mechanism consists of a 3-inch long, 1.9” 
outer diameter expandable rubber packer that is constructed of Buna-N Rubber. The rubber packer is placed 
between two washers that are attached to the bottom of the drop pipe.  By tightening and loosening the nut 
affixed at the top of the inner pipe, the rubber packer expands and retracts.  The assembly is held in position 
on top of the well casing by a lip which is welded perpendicular to the drop pipe.  The lip provides a stable 
surface to start hand-tightening the actuator nut and prevents it from dropping it into the well.  QSP rates the 
mechanical packer at 50 psi which should provide adequate sealing from the anticipated hydrostatic pressures 
at the Hebron site (i.e. <10 psi) at 4 ft below ground surface.   

101. The bottom fitting on the inner pipe was fixed with a ¾” ID half coupling so that female threads open 
downward.  A male ¾” NPT threaded In-Situ™ artesian fitting (with cable sealed inside of it) was attached to 
the bottom of the mechanical packer assembly to prevent upward leakage through the center of the packer.  
The artesian compression fittings are factory-installed on the vented cable before the LevelTROLL® 500 
electronic data recording device and communication fittings are welded onto the ends of the cable.  The 
artesian well cable fitting includes a black dome compression fitting that makes a water- and air-tight seal 
around the cable.  The ¾” NPT threads allows for easy removal if the TROLLs need to be extracted from the 
well.  The artesian well fitting is also rated for applications less than 50 psi. 
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102. The Twist-Lock™ connector (0.72” OD) for the communication end of the LevelTROLL cable was 
carefully fed through the inner pipe of the packer assembly (0.76”).  The upside down artesian fitting will be 
securely fastened to the bottom of the packer and the communication end of the TROLL cable will be secured 
outside of the inner pipe at the top of the wellhead.  The end of the cable is vented through a small dessicant 
chamber to allow the transducer to equilibrate to atmospheric conditions.  Therefore head readings of the 
TROLL indicate actual piezometric levels.  This means that barometric corrections are not needed to obtain 
the actual water level data in the well.  The depth of the TROLLs was measured from the top of PVC casing so 
accurate water levels can be recorded.  The packers were installed on April 15, 2009. 

Well Site #4 – Richmond Township 
MCCD Property at Trail Crossing - Hwy 173 (E. of Broadway St.) 
 
103. The Richmond Township well location was shifted several times prior to its present day location.  After 
the ISGS had reported artesian conditions near the initial well location near Lake Elizabeth (east of Richmond), 
the well site was relocated west of Richmond on Keystone Rd south of Genoa City.  However, after 
discussions with MCCD, the well was again relocated to an open field north of Hwy 173 between Hwy 12 and 
Broadway Street.  The well was positioned on high ground close to the road in hopes of avoiding artesian 
conditions.  The Richmond well site was drilled immediately after the Hebron wells were installed.  

104. The shallow well was installed through a series of fine saturated sand seams that were observed to be 
inter-bedded within a shallow till sequence between 19 and 24 ft bgs.  The next permeable zone was found 
below 58 feet of till that was underlying the shallow sand.  The intermediate well was installed at a depth of 98 
ft bgs in a clean gravelly zone.  The intermediate hydrostatic zone was 16.5 feet thick and appeared to be 
fining upwards.  Below the intermediate hydrostatic zone, a fairly thick (i.e. >68ft) gray clayey silt to silty clay 
deposit was encountered. These materials were underlain by thin (7ft) clayey sand to silty-gravel deposits that 
are situated on bedrock.  Bedrock was encountered at 174.5 ft bgs.  Since there appeared to be a relatively 
higher percentage of fines within the deep sand zone, the borehole was continued 3.5ft into rock and the well 
was screened across the interface.  The deep well was set between 171 and 176 ft bgs. 

105. Two hydraulic conductivity models were run to evaluate the sensitivity of the aquifer thickness parameter 
for the deep well response.  However, as shown in Table 7, modifying the aquifer thickness did not change the 
results significantly.  The thinner of two aquifer thicknesses (10.5 ft) was used as a representative conductivity 
since the well is only open to a foot of bedrock.  

106. The shallow well at the Richmond site was found to have a moderate hydraulic conductivity (i.e. 4 x 10-4 
cm/sec), but there is a limited water source at the well.  During development and sampling the well was 
observed to have large drawdowns.  Additionally, the shallow well at Richmond appears to observe salt water 
runoff from Hwy 173 de-icing activities because of the high conductivity, sodium and chloride concentrations 
detected during water quality sampling. 

Well Site #7 – Hartland Township 
Valley Hi Senior Facility on Hartland Rd 

107. The Hartland Township well site encountered three distinct sandy hydrostatic zones that were separated 
by a minimum of 20 ft thick till deposits.  Monitoring wells were installed within each other these stratigraphic 
zones.  Initial review of the borehole stratigraphy indicates that the site consists of a complex sequence of 
deposits from the Marengo and Woodstock Phase advances.  The three hydrostatic zones where the 
monitoring wells were installed were located between the following depths: 56-62 ft (shallow), 81-117 ft 
(intermediate) and 159-163 ft (deep).  The borehole was advanced approximately 3 ft into bedrock, so the 
deep well was screened across the overburden/bedrock interface.  The contrast of the hydraulic conductivities 
between the sand and bedrock in the deep well were evident in the slug test response curve.  Two distinct 
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conductivities were interpreted and solved to represent approximate conductivities of the sand (1.1x10-2 cm/s) 
and bedrock (1.9x10-4 cm/s), respectively.  This solution suggests the conductivity of the sand unit is two 
orders of magnitude greater than the bedrock assuming the curves were assigned to the correct hydrostatic 
unit. 

Well Site #8 – Greenwood Township 
MCCD Property at Barber Fen on Wondermere Rd 

108. The Greenwood Township site is located on the property of an abandoned farm house.  Some former 
buildings can be seen in the aerial photo of the site in Appendix A-8.  Demolition debris from the house or out-
buildings could be seen at the surface during site inspections, but were especially evident during installation of 
the protective bollards in the upper 4-feet of the soil.  Below the surficial fill, a 20 foot thick till sequence 
overlies the uppermost water bearing unit.  The upper water bearing unit is approximately 15 feet thick and 
consists of gravelly coarse sands that grade to fine sands below 34 feet.  Although a shallow well was not 
installed at this depth, this shallow unit is likely critical to the Barber Fen because it likely discharges along the 
banks of Nippersink Creek.  The base of the upper water bearing unit occurs at an elevation of approximately 
820 ft msl, while the elevation of the creek is approximately 815 ft msl at the site.  Since fens are typically fed 
by cool, mineralized groundwater that supports the unique flora and fauna, an additional well screened within 
the upper water bearing unit (roughly between 25 and 33 ft bgs) may be of interest of the MCCD for resource 
protection purposes. 

109. The intermediate hydrostatic zone appears to also discharge to Nippersink Creek based on head levels, 
but discharge likely occurs upward along the creek and not along the stream bank.  However, the intermediate 
hydrostatic zone at the Greenwood site appears to be very productive.  The intermediate aquifer is 
approximately 20 feet thick and consists of nearly 70% gravel based on the particle size test results.  The 
conductivity test result of 2.7E-10 cm/sec also showed that this interval was very permeable.  

110. The deepest well at the site was installed in a thicker aquifer (48 ft thick aquifer between 120 and 168 ft 
bgs), but had a lower conductivity.  Based on the water level monitoring data, it appears this unit maybe 
utilized by nearby residents as a potable water source based on the “choppy” appearance of the water level 
hydrograph.   These pronounced head fluctuations may be indicative of nearby pumping wells.  The well 
construction details for this site are summarized in Table 2. 

Well Site #9 – McHenry Township 
Harrison-Benwell Park on McCullom Lake Rd 

111. Two wells were installed at the McHenry Township well site in sand units that were separated by a thick 
till sequence that is believed to be the main diamicton unit of the of the Tiskilwa Formation between 29 and 
153 feet below ground surface.  A very thin intratill silt seam was observed between 73 and 74 ft, but was 
deemed relatively insignificant and not worthy of a separate monitoring installation.  The McHenry Township 
well site was one of the most difficult boreholes to advance using the roto-sonic drilling method.  Unconfined 
compressive strength measurements taken in the field were frequently greater than 4.5 tons per square foot 
(tsf) throughout the very hard till.  Another noteworthy occurrence in the samples was an organic silt layer that 
was observed near the bottom of the hole between 181-183 ft bgs.  It is suspected that the organic-rich silt 
represents windblown deposits and the former soil horizon of the Morton-Robein-Berry Clay complex.  The 
organic-rich silt is a marker bed for the Sangamon Episode where climate conditions were similar to those of 
today (Curry et al, 1997).  

112. The deep well is set immediately overlying the paleosol between 175 and 180 ft bgs, in a 34 foot thick 
sand aquifer.  If the paleosol is part of the Sangamon Episode, then the deep hydrostatic zone is likely the 
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Pearl/Ashmore aquifer.  According to the well construction report obtained for the Harrison School located next 
to the site, the deep well is likely screened in the same unit as the school’s well. 

113. Groundwater quality results at the shallow well indicated elevated levels of sodium and chloride.  These 
results were interpreted to be anthropogenic results of road salt runoff.  

Well Site #10 – Marengo Township 
MCCD Land on County Line Rd 

114. The western-most well in County, the Marengo site is located south and west of Wisconsin-aged 
deposits.  The site is located in the flat outwash plain of the Kishwaukee River valley.  The sand deposits at 
the surface are 26 feet and are underlain by a 16 foot till sequence.  The till overlies weathered Ordovician 
Maquoketa Group bedrock.  The well site is located in close proximity to Rush Creek and the Kishwaukee 
River. Because of the high water table in the sand (~776 ft msl) and river (~773 ft msl), it is recommended that 
the surface water bodies (i.e. the Kishwaukee River and Rush Creek) be monitored for stage and flow to 
obtain data on the local surface and ground water interactions and water budget.   

Well Site #11 – SenecaTownship 
Seneca Town Hall on Garden Valley Rd 

115. The Seneca Township well site is located in one of the most prolific aquifers in the County.  Located 
between the Marengo Moraine to the west and the Woodstock Moraine to the east, the Seneca well site has 
thick coarse sand and gravel deposits of the Henry Formation.  Both of the wells installed at the site were 
characterized by high hydraulic conductivity and elevated hydrostatic head.  The elevations at which the wells 
are completed are summarized in Table 2.  It appears that this site is characterized by a slight upward 
gradient.  This possibly suggests that groundwater is discharging to the nearby Kishwaukee River.  

Well Site #13 – Nunda Township 
Stickney Run Park (north entrance) on State Park Rd. 

116. The Nunda Township well site is located close to the Fox River, which acts the regional discharge for 
the quaternary aquifers.  As a result, groundwater elevations in the well are the lowest observed among the 
new observation wells.  Discharge conditions are suggested by the slight upward gradients observed between 
the shallow and deep wells.  Similar to the McHenry Township site located at Harrison-Benwell Park, the 
Nunda site also consisted of very hard till.  The difficult drilling at the two sites is believed to be related to 
similar depositional environments of the Tiskwila Till.  However, a shallow well was installed in McHenry, 
whereas the surficial aquifer at the Nunda site was not instrumented with a monitoring well. Had a shallow 
observation well been installed, Nunda shallow well would have been targeted for sand and/or gravel deposits 
between 16 and 24 feet below grade.  Instead, an intermediate and a deep well were installed.  The 
intermediate well was installed within a relatively coarse sand and gravel aquifer that was 26 feet thick 
(between 95 and 121 ft bgs).  The deep well was installed at the bedrock interface.  Limited granular units 
were found overlying the bedrock surface. 

Well Site #14 – Riley Township 
Right-of-way embankment at Harmony Road bridge over I-90  

117. The Riley Township site is located west of the Marengo Moraine and has limited thickness of materials 
overlying bedrock.  Only 29 feet of unconsolidated glacial drift is present at the well, which consists of about 15 
feet of saturated sand.  Although this observation well provides little direct information on the primary 
Quaternary aquifer, it will be useful for the overall water budget of the County.  The unconfined near-surface 
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sand deposits are very conductive and are located in close proximity to Coon Creek.  The Riley Township well 
was calculated to have the highest conductivity of all the site wells (i.e. 1.3x10-1 cm/s), which can be used to 
assume that groundwater has a strong hydraulic connection to the nearby creek.  Coon Creek is a tributary to 
the Kishwaukee River.  The Riley Township site is also valuable since other information such as atmospheric 
data and surface water data are collected nearby.  A weather station is located on the Harmony Rd bridge and 
a gauging station is located on Harmony Rd where Coon Creek crosses.   

118. The well is installed in a right-of-way embankment along the Harmony Road Bridge over Interstate 90.  
The de-icing activities on the Interstate and bridge are believed to have an impact on the shallow groundwater 
quality.  Groundwater quality results indicate elevated levels of sodium and chloride at this location.  The high 
conductivity of the shallow materials indicates this area is particularly susceptible to anthropogenic impacts. 

Well Site #15 – Coral Township 
MCCD Pleasant Valley Property on Hemmingsen Rd. 

119. The Coral Township well site is located in a similar physiographic area as the Seneca Township, which 
is located approximately 6 miles to the northwest.  However, unlike Seneca Township, the Coral Township site 
is located in a hummocky topographic area which is believed to be low-lying remnants of either the Barlina or 
Huntley Moraine (Curry et al, 1997).  The Coral site had a relatively thick sequence of sand and gravel 
deposits that were overlaid by a 30 foot thick diamicton unit.  The sand and gravel aquifer was observed from 
39 to 108 feet below grade.  A thin organic silt deposit (which may be a Sangamon episode paleosol) 
separates the upper hydrostatic unit, with another 6-foot thick hydrostatic unit between 110 and 116 feet.  
These units are hydraulically similar, however, since conductivities, heads and chemistry are comparable.  
Three wells were installed at this site at approximate depths of 50-55 ft, 98-103 ft and 111-116 ft below ground 
surface (refer to Table 2).  

Well Site #16 – Grafton Township 
MCCD Exner Marsh on Miller Rd 

120. The Exner Marsh site in Lake in the Hills is a low-lying area in south-central McHenry County.  The 
lowland which is located south of the wells includes a large wetland and surface water bodies that appear to 
be in a localized depression along the surface water divide between the Fox and Kishwaukee River drainage 
areas.  Only an intermittent flowing ditch allows for surface water to discharge northward towards the South 
Branch of the Kishwaukee River.  A small intermittent outlet such a large wetland area suggests that the 
lowland may act as a groundwater recharge source.  Downward gradients observed between the intermediate 
and deep wells at the site also suggest that the site is a recharge area for the quaternary aquifers.   

121. The well site is located in a newly developed residential area that is indicative of the suburban-sprawl 
common along the Randall Road corridor between Crystal Lake and Joliet.  As such, groundwater supplies in 
the area are critical because of the high demand for potable water resources.  Interpretation of the site’s boring 
record indicated that three distinct hydrostatic zones were present.  The uppermost hydrostatic zone within the 
overburden was observed at a depth of 20 to 24 feet below grade.  The saturated sand deposits at these 
depths represented the uppermost hydrostatic zone (or water table materials) that are likely in close hydraulic 
communication with the surficial wetland and water bodies of the Exner Marsh.  However, because of the 
shallow nature of the sand seam and the likely surface water interaction within the unit, a well was not installed 
in the shallow unit.  Instead, two wells within the intermediate and deep hydrostatic units were installed at the 
site.   

122. The intermediate well is screened from 94 to 99 feet below ground surface in an approximate 20.5 foot 
thick aquifer.  The intermediate aquifer was found between 79.5 and 100 feet below ground surface.  This unit 
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was found to have one of the highest hydraulic conductivities within the County.  Conductivities for the 
intermediate well averaged over 5.8e10-2 cm/sec. 

123. The deep hydrostatic unit was located 35 feet below the intermediate unit, approximately 31 feet above 
the top of bedrock.  The relatively thin unit (i.e. only 3 feet thick from 135 to 138 ft bgs), was the only feasible 
hydrostatic unit between the intermediate sand unit and bedrock.  A very hard diamicton unit was found below 
the deep hydrostatic unit which directly overlied bedrock.  Potentiometric levels within the bedrock aquifer 
would be useful to be monitored simultaneously at this location.  This information could be used to evaluate 
gradients and flow patterns across the bedrock interface.     

124. It should be noted that the upper four feet of the borehole consisted of coarse grained granular fill 
material.  It is our interpretation that fill was used to construct at least a portion of the existing parking lot.  

Well Site #17 – Algonquin Township 
MCCD Rothschild Parcel on Jefferson St. 

125. The Algonquin Township well site is located north of Miller Road and east of Randall Road 
approximately 2½ miles east of the Grafton Township site.  It is believed that the Algonquin site is located on 
the Barlina Moraine which trends northwest-southeast from Woodstock to Lake-in-the-Hills, IL (Curry, 2005).  
The upper diamicton deposits (that are likely part of the Yorkville member of the Lemont Formation) overlie the 
upper hydrostatic unit which was observed to be from 42 to 45 feet below ground surface.  As previously 
discussed, groundwater levels within the upper sand and gravel hydrostatic unit were at or above ground 
surface for each of the groundwater level monitoring events.  The sand and gravel deposits are likely members 
of the Henry Formation (Curry, 2005) which thicken towards the east.  Underlying the upper hydrostatic unit, a 
thick sequence of Tiskilwa Formation diamicton was found between 48 and 179 feet below ground surface.  
No proglacial outwash was observed overlying bedrock at this location so the monitoring well was set partially 
in bedrock (refer to Table 2).  

126. The artesian conditions within the Algonquin shallow well are not easily explained.  The site appears to 
be at a topographic high location along the Barlina Moraine, so the source of the high groundwater head is not 
immediately apparent.  In addition, the sand and gravel deposits of the artesian upper hydrostatic unit thicken 
towards the east and are believed to discharge at the Lake in the Hills Fen.  This means that heads within the 
sand and gravel seam shouldn’t build-up since the discharge area is not confined.  Based on the USGS topo 
map for the Algonquin Site (see Appendix A-17), there are limited areas where the ground surface elevations 
are greater than at the well (880 ft msl). These areas are limited to the northwest of the site near the 
intersection of Randall Road and Ackman Road.  This location is the topographic high between two tributaries 
that flow to Goose Lake and the Lake in the Hills to the east and west, respectively.    Thus recharge is likely 
occurring in the sand and gravel seam at some distance upgradient (northwest) of the well.   

127. However, regardless of the cause of the artesian conditions observed in the well, since water is above 
the ground surface within the well it is susceptible to damage in freezing conditions.  Thus, the shallow 
Algonquin well also required a packer.  A 6-ft long stainless steel pipe with an expandable rubber packer was 
installed in the well to seal water below the frost line.  A detailed schematic of the packer assembly is included 
in Appendix A-17. 
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5.0   CONCLUSIONS 

128. The data presented in this report are based on information obtained from subsurface borings and in-situ 
tests.  Variations within subsurface material, such as grain size, permeability and water quality occur spatially 
and in the case of water quality, varying temporally.  The nature and extent of these variations may not 
become evident until after several years of additional monitoring.  This report has been prepared in 
accordance with generally accepted soil and groundwater engineering practices to aid in the evaluation of 
McHenry County.  No other warranty, either expressed or implied, is made. 

129. The conclusions and recommendations provided in this report are based upon the opinions of the 
preparers of the report and were made independently from the COE, McHenry County, its employees, and its 
representatives.   
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Table 1

Observation Well Location Summary
Observation Well Network
McHenry County, Illinois

AECOM Project No. 09000-460 (200804080)

Elevation

NAVD-88
Northing (ft) Easting (ft) Northing (m) Easting (m) (feet MSL)

1 Chemung Meyer Material Prop. - Lawrence Rd. 2,107,167.6      899,321.6         4,701,188.5      364,481.8         896.08 USACE Brass Monument #1
896.24 Ground Shot
898.69 Top of North PVC (1-CHE-S)
898.69 Top of South PVC ( 1-CHE-D)
899.20 Top of Casing

2 Alden McHenry County High Point - Reese Rd. 2,115,612.8      923,300.5         4,703,647.0      371,828.9         1177.40 USACE Brass Monument #2
1176.35 Ground Shot
1179.41 Top of PVC (2-ALD-D)
1179.90 Top of Casing

3 Hebron Hebron Peatland - Freeman Rd. 2,121,235.3      957,721.0         4,705,195.3      382,343.9         867.85 USACE Brass Monument #3
867.93 Ground Shot
870.54 Top of East PVC (3-HEB-I)
870.51 Top of West PVC (3-HEB-D)
871.08 Top of Casing

4 Richmond Trail Crossing - Hwy 173 (E. of Broadway St.) 2,117,464.7      988,032.2         4,703,901.3      391,561.6         844.15 USACE Brass Monument #4
844.15 Ground Shot
846.27 Top of NE PVC (4-RCH-S)
846.30 Top of South PVC (4-RCH-I)
846.26 Top of NW PVC (4-RCH-D)
846.67 Top of Casing

7 Hartland Valley Hi Nursing Home - Hartland Rd. 2,074,449.6      936,852.1         4,691,039.5      375,761.2         924.09 USACE Brass Monument #7
924.14 Ground Shot
926.61 Top of Center PVC (7-HRT-S)
926.60 Top of South PVC (7-HRT-I)
926.61 Top of East PVC (7-HRT-D)
927.24 Top of Casing

8 Greenwood Barber Fen - Wondermere Rd. 2,083,102.6      969,971.2         4,693,517.7      385,894.0         855.95 USACE Brass Monument #8
855.97 Ground Shot
858.36 Top of West PVC (8-GRN-I)
858.39 Top of East PVC (8-GRN-D)
858.86 Top of Casing

9 McHenry Harrison-Benwell Park - McCullom Lake Rd. 2,083,060.2      984,550.4         4,693,435.1      390,336.1         863.06 USACE Brass Monument #9
863.18 Ground Shot
865.92 Top of North PVC (9-MCH-S)
865.92 Top of South PVC (9-MCH-D)
866.36 Top of Casing

10 Marengo MCCD Land - County Line Rd 2,037,239.6      883,605.7         4,679,955.3      359,358.7         780.66 USACE Brass Monument #10
780.93 Ground Shot
782.91 Top of PVC (10-MAR-S)
783.50 Top of Casing

Site No. Township Site Location Description

Horizontal Location of Monument 
(IL State Plane - East) 

NAD 83 (1997)
Description

NAD 83(1997) - US Survey Feet

Horizontal Location of Monument 
(UTM Zone 16) 
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Table 1

Observation Well Location Summary
Observation Well Network
McHenry County, Illinois

AECOM Project No. 09000-460 (200804080)

Elevation

NAVD-88
Northing (ft) Easting (ft) Northing (m) Easting (m) (feet MSL)

Site No. Township Site Location Description

Horizontal Location of Monument 
(IL State Plane - East) 

NAD 83 (1997)
Description

NAD 83(1997) - US Survey Feet

Horizontal Location of Monument 
(UTM Zone 16) 

11 Seneca Seneca Town Hall - Garden Valley Rd. 2,042,491.0      933,561.1         4,681,317.2      374,605.8         830.35 USACE Brass Monument #11
830.63 Ground Shot
832.73 Top of SE PVC (11-SEN-I)
832.73 Top of NW PVC (11-SEN-D)
833.27 Top of Casing

13 Nunda Stickney Run - State Park Rd. 2,053,938.7      1,003,376.8      4,684,472.1      395,933.2         785.08 USACE Brass Monument #13
785.32 Ground Shot
787.58 Top of NW PVC (13-NUN-I)
787.58 Top of SE PVC (13-NUN-D)
788.10 Top of Casing

14 Riley RWIS - Harmony Rd. 2,009,182.3      902,363.0         4,671,316.4      364,940.6         806.88 USACE Brass Monument #14
806.75 Ground Shot
809.13 Top of PVC (14-RIL-S)
809.73 Top of Casing

15 Coral Pleasant Valley - Hemmingsen Rd. 2,025,727.4      945,338.0         4,676,153.0      378,114.4         851.28 USACE Brass Monument #15
851.23 Ground Shot (@ north wells)
853.67 Top of NW PVC (15-COR-S)
853.68 Top of SE PVC (15-COR-D)
854.13 Top of North Casing (S & D)

851.48 Ground Shot (@ 15-COR-I)
854.30 Top of South Casing (I)
853.97 Top of PVC (15-COR-I)

16 Grafton Exner Marsh - Miller Rd. 2,011,623.1      973,156.6         4,671,722.9      386,523.5         879.57 USACE Brass Monument #16
879.51 Ground Shot
881.98 Top of NW PVC (16-GRF-I)
881.95 Top of SE PVC (16-GRF-D)
882.45 Top of Casing

17 Algonquin Rothschild Parcel - Jefferson St. 2,013,921.7      985,121.2         4,672,366.3      390,180.0         880.02 USACE Brass Monument #17
880.03 Ground Shot
882.48 Top of W PVC (17-ALG-S)
882.52 Top of E PVC (17-ALG-D)
882.81 Top of Casing
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Table 2
Field Exploration Summary: Drilling and Well Installation Details

McHenry County Observation Well Network
AECOM Environment Project No. 09000-460 (h200804080)

Top - Bottom Top - Bottom Top - Bottom Top - Bottom
Site No. Township Name (ft MSL) (ft bgs) (ft MSL) (ft bgs) (ft MSL) (ft MSL) (ft btPVC) (ft bgs) (ft MSL) (ft bgs) - (ft bgs) (ft MSL) - (ft MSL) (ft bgs) - (ft bgs) (ft MSL) - (ft MSL)

1-CHE-S S 898.69 42.70 40.3 855.99 35.3 - 39.8 860.99 - 856.49 32.6 - 43.8 863.6 - 852.4
1-CHE-D D 898.69 113.20 110.8 785.49 105.8 - 110.3 790.49 - 785.99 102.9 - 110.8 793.3 - 785.4

2 Alden 2-ALD-D 1176.35 345.5 830.9 346 830.4 1 D 1179.41 347.50 344.4 831.91 339.4 - 343.9 836.91 - 832.41 337.9 - 346 838.5 - 830.4
3-HEB-I I 870.54 68.88 66.3 801.66 61.3 - 65.8 806.66 - 802.16 58.4 - 69.7 809.5 - 798.2
3-HEB-D D 870.51 97.00 94.4 773.51 89.4 - 93.9 778.51 - 774.01 87.6 - 97 780.3 - 770.9
4-RCH-S S 846.27 26.15 24.0 820.12 19.0 - 23.5 825.12 - 820.62 16.9 - 26.3 827.3 - 817.9
4-RCH-I I 846.30 100.46 98.3 745.84 93.3 - 97.8 750.84 - 746.34 90.5 - 100.7 753.7 - 743.5
4-RCH-D D 846.26 178.10 176.0 668.16 171.0 - 175.5 673.16 - 668.66 168.2 - 178 676.0 - 666.2
7-HRT-S S 926.61 64.80 62.3 861.81 57.3 - 61.8 866.81 - 862.31 54.6 - 64.5 869.5 - 859.6
7-HRT-I I 926.60 117.40 114.9 809.20 109.9 - 114.4 814.20 - 809.70 107.7 - 118.5 816.4 - 805.6
7-HRT-D D 926.61 168.20 165.7 758.41 160.7 - 165.2 763.41 - 758.91 157.8 - 165.5 766.3 - 758.6
8-GRN-I I 858.36 72.68 70.3 785.68 65.3 - 69.8 790.68 - 786.18 63.2 - 73.4 792.8 - 782.6
8-GRN-D D 858.39 155.50 153.1 702.89 148.1 - 152.6 707.89 - 703.39 145.9 - 155.2 710.1 - 700.8
9-MCH-S S 865.92 28.61 25.9 837.31 20.9 - 25.4 842.31 - 837.81 18.7 - 27.8 844.5 - 835.4
9-MCH-D D 865.92 182.70 180.0 683.22 175.0 - 179.5 688.22 - 683.72 172.6 - 182.2 690.6 - 681.0

10 Marengo 10-MAR-S 780.93 42 738.9 50 730.9 1 S 782.91 22.26 20.3 760.65 15.3 - 19.8 765.65 - 761.15 12.9 - 22 768.0 - 758.9
11-SEN-I I 832.73 77.50 75.4 755.23 70.4 - 74.9 760.23 - 755.73 67.5 - 77.6 763.1 - 753.0
11-SEN-D D 832.73 155.30 153.2 677.43 148.2 - 152.7 682.43 - 677.93 145.3 - 155 685.3 - 675.6
13-NUN-I I 787.58 115.25 113.0 672.33 108.0 - 112.5 677.33 - 672.83 105 - 114.3 680.3 - 671.0
13-NUN-D D 787.58 154.50 152.2 633.08 147.2 - 151.7 638.08 - 633.58 144.6 - 153 640.7 - 632.3

14 Riley 14-RIL-S 806.75 29 777.8 31 775.8 1 S 809.13 22.77 20.4 786.36 15.4 - 19.9 791.36 - 786.86 13.2 - 22 793.6 - 784.8
15-COR-S S 853.67 57.53 55.1 796.14 50.1 - 54.6 801.14 - 796.64 48 - 57 803.2 - 794.2
15-COR-I* I 853.97 104.45 102.0 749.52 97.0 - 101.5 754.52 - 750.02 96 - 103.3 755.5 - 748.2
15-COR-D D 853.68 118.55 116.1 735.13 111.1 - 115.6 740.13 - 735.63 109.5 - 117 741.7 - 734.2
16-GRF-I I 881.98 101.50 99.0 780.48 94.0 - 98.5 785.48 - 780.98 91.7 - 101.8 787.8 - 777.7
16-GRF-D D 881.95 141.50 139.1 740.45 134.1 - 138.6 745.45 - 740.95 131.7 - 141.5 747.8 - 738.0
17-ALG-S S 882.48 49.72 47.3 832.76 42.3 - 46.8 837.76 - 833.26 39.5 - 49.5 840.5 - 830.5
17-ALG-D D 882.52 190.30 187.8 692.22 182.8 - 187.3 697.22 - 692.72 180 - 189 700.0 - 691.0

Notes:

ft MSL (feet above mean sea level using NAD83 datum)
ft bgs (feet below ground surface)
Well Designations:

S Shallow 
I Intermediate
D Deep

Elevation of Well 
Screen Interval       

(first slot to last slot)
Elevation of Sand PackDepth to 

Bottom of 
Well

Elevation 
of Well 
Bottom

Depth to Sand Pack

675.6

 Elevation 
of 

Borehole 
Bottom

785.4

Depth to Well Screen 
Below Ground 

Surface
Total Length 

of Well       

3

758.4

680.0 2

2

728.7

178

165.7

682.5 176

210

163

654.7

676.6

103

174.5

761.1

154

Depth to 
Bedrock

Suffix 
of 

Well

754.9

Top of 
PVC Riser 
Elevation

 Elevation 
of Bedrock 

Surface

757.9

171

189

155

125

153

709.5

Richmond4

Hartland7

8 Greenwood

Seneca

170

Chemung 793.2

867.93

896.241

2

110.8

# of 
Wells 
Per 
Site

3 Hebron 110

Depth of 
Borehole Well Designation

Elevation 
of Ground 
Surface

113

2

855.97

924.14

632.3

2

173.5

122.5 3

2691.0

2

726.2

Algonquin 179

844.15

2

669.7 666.2

708.5

3

701.0

635.3

880.03

16 Grafton

830.6311

879.51

17

13 Nunda 785.32

9 McHenry 208.5

*The intermediate well in Coral Township was installed approximately 20ft south of original borehole after the shallow and deep wells were already installed.  The 
ground surface elevation of 851.48 ft msl was used for 15-COR-I.

653.2863.18

15 Coral

150

851.23
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Table 3

Summary of Particle Size Distribution Testing
McHenry County Observation Well Network

AECOM Project 09000-460 

Coarse Fine Total % 
Gravel Coarse Medium Fine Total % 

Sand
1-CHE-S 39-40 0 54.4 54.4 26.3 15.5 1.9 43.7 1.9 GP
2-ALD-D 342-343 9.8 5.1 14.9 4.6 22.1 45.9 72.6 12.5 SM
3-HEB-S 63-64 59.5 16.1 75.6 5.7 7.8 8.4 21.9 2.5 GP
3-HEB-D 91-92 48.9 20.1 69 6.8 11.2 8 26 5 GW-GM
4-RCH-S 22-22.5 0 1.4 1.4 1.1 11.6 74.3 87 11.6 SP-SM
4-RCH-I 96-97 55.4 28.4 83.8 7.9 4.8 2.2 14.9 1.3 GW
4-RCH-D 174-175 35.9 22.6 58.5 3.8 11.1 11.7 26.6 14.9 GM
7-HRT-S 59-60 22.9 22 44.9 14.3 23.3 15.9 53.5 1.6 SP
7-HRT-I 112-113 7.6 31.3 38.9 9.3 29.6 20.5 59.4 1.7 SP
7-HRT-D 161-162 0 5.6 5.6 3.6 33.2 55 91.8 2.6 SP
8-GRN-I 69-70 27.7 40 67.7 11.4 15.1 4.8 31.3 1 GW
8-GRN-D 150-151 18.6 28.9 47.5 23 23.2 5.4 51.6 0.9 SP
9-MCH-S 24-25 22.2 14.3 36.5 6.9 24.9 29.7 61.5 2 SP
9-MCH-D 176-177 0 2 2 0.5 6.8 73.5 80.8 17.2 SP
10-MAR-S 18-19 0 16.1 16.1 22.4 44.9 15.2 82.5 1.4 SP
11-SEN-I 73-74 3.8 82.3 86.1 9.6 1.4 0.4 11.4 2.4 GP
11-SEN-D 151-152 35.9 29 64.9 9.9 16.8 6.6 33.3 1.8 GW
13-NUN-S 108-109 43.1 25.2 68.3 7.6 11.3 9.7 28.6 3.1 GW
13-NUN-D 145-146 11.5 19.1 30.6 7.5 12.1 19.9 39.5 29.9 SM
14-RIL-S 18-19 0 34.8 34.8 23.3 25.7 15.2 64.2 1 SW

15-COR-S 54-55 20.7 38.6 59.3 16.1 17.3 5.2 38.6 2.1 GW
15-COR-I 104-105 26.5 14.7 41.2 2.7 17.4 37 57.1 1.7 SP
15-COR-D 114-115 0 14.5 14.5 19.6 33.7 26.5 79.8 5.7 SP-SM
16-GRF-I 96-97 13.3 49.6 62.9 21.9 13.5 0.4 35.8 1.3 GW
16-GRF-D 137-138 4.4 36.2 40.6 22.8 22.6 9.2 54.6 4.8 SW
17-ALG-S 46-47 7.1 48.7 55.8 19.5 12.9 8.7 41.1 3.1 GP

Particle size tests were not completed on 1-CHE-D and 17-ALG-D because they were screened entirely in bedrock.

USCSDepthSample Percent 
Fines

% Sand% Gravel
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Table 4

Field Parameters of Groundwater Quality Samples
McHenry County Observation Well Network

AECOM Project 09000-460

1/9/2009 1-CHE-S 7.03 1190 10.8 250
1/9/2009 1-CHE-D 7.55 644 10.3 250

1/12/2009 2-ALD-D 7.61 950 7.7 N/A
4/15/2009 3-HED-I 7.59 716 10.2 57,000 (artesian)
4/15/2009 3-HEB-D 7.58 725 10.2 37,850 (artesian)
1/7/2009 4-RCH-S 7.23 3160 6.3 250
1/7/2009 4-RCH-I 7.79 883 8.6 250
1/7/2009 4-RCH-D 7.9 1440 7.8 250
1/8/2009 7-HRT-S 8.35 1140 7.2 50
1/8/2009 7-HRT-I 7.96 785 11.1 250
1/8/2009 7-HRT-D 7.94 878 10.2 250

1/12/2009 8-GRN-I 7.32 1080 7.3 250
1/12/2009 8-GRN-D 7.3 750 10.4 1000
1/12/2009 9-MCH-S 7.19 1870 9 250
1/12/2009 9-MCH-D 7.86 682 10.6 1000
1/7/2009 10-MAR-S 7.6 1180 3.8 250
1/9/2009 11-SEN-I 7.61 756 9.5 250
1/9/2009 11-SEN-D 7.55 718 8 250

1/10/2009 13-NUN-I 7.54 852 8.7 250
1/12/2009 13-NUN-D 7.67 1120 8.6 250
1/8/2009 14-RIL-S 7.51 1980 8.3 250
1/5/2009 15-COR-S 6.6 789 0.3 250
1/6/2009 15-COR-I 7.18 895 9.3 250
1/5/2009 15-COR-D 7.22 741 1.7 250
1/6/2009 16-GRF-I 7.67 1040 2.6 250
1/6/2009 16-GRF-D 7.97 572 1.6 250

4/15/2009 17-ALG-S 7.33 820 11 500
1/6/2009 17-ALG-D 7.61 919 5 250

Well IDDate Discharge Rate    
(mL/min)

pH       
(s.u.)

Conductivity 
(umhos/cm)

Temperature 
(Deg. C)
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Table 5

Summary of Groundwater Quality Sampling Results
McHenry County Observation Well Network

AECOM Environment Project No. 09000-460-5000

<Shown in mg/L>

1-CHE-S 1-CHE-D 2-ALD-D 3-HEB-I 3-HEB-D 4-RCH-S 4-RCH-I 4-RCH-D 7-HRT-S 7-HRT-I 7-HRT-D 8-GRN-I 8-GRN-D 9-MCH-S 9-MCH-D

1/9/2009 1/9/2009 1/12/2009 4/15/2009 4/15/2009 1/7/2009 1/7/2009 1/7/2009 1/8/2009 1/8/2009 1/8/2009 1/12/2009 1/12/2009 1/12/2009 1/12/2009
11:45 AM 1:20 PM 2:00 PM 9:05 AM 8:15 AM 11:20 AM 12:35 PM 1:45 PM 11:55 AM 1:45 PM 2:30 PM 10:35 AM 10:45 AM 1:00 PM 12:55 PM

Analyte: Units Rep. Limit
Calcium mg/L 0.1 132 101 51.3 80.1 85.7 197 71.3 112 296 70 79.3 107 74.7 140 44.5
Iron mg/L 0.01 3.55 7.37 1.7 1.9 2 1.9 2.66 1.89 13.8 0.87 0.65 1.36 1.08 1.03 0.51
Magnesium mg/L 0.1 62.3 60.9 32.7 43.3 44.7 99.6 44.9 72.5 128 36.9 42.7 56.5 40.6 69.6 33.2
Potassium mg/L 0.1 8.5 3.3 3.8 1.3 1.3 2.5 2.4 4.3 4 1.5 2.2 1.8 1.7 3 2.9
Sodium mg/L 0.1 15.9 21.5 77.2 12.7 11.8 260 49.8 88.7 68 34.8 32.3 38.6 16.2 102 79
Alkalinity, Bicarbonate (CaCO3) mg/L 5 380 300 320 390 400 420 330 400 390 360 370 350 300 410 320
Alkalinity, Carbonate (CaCO3) mg/L 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Chloride mg/L 5 51 10 52 16 15 630 45 177 42 10 32 35 16 266 88
Sulfate mg/L 15 90 <15 39 36 23 76 39 57 79 26 21 95 61 54 54

10-MAR-S 11-SEN-I 11-SEN-D 13-NUN-I 13-NUN-D 14-RIL-S 15-COR-S 15-COR-I 15-COR-D 16-GRF-I 16-GRF-D 17-ALG-S 17-ALG-D Drilling Water

1/7/2009 1/9/2009 1/9/2009 1/10/2009 1/12/2009 1/8/2009 1/5/2009 1/6/2009 1/5/2009 1/6/2009 1/6/2009 4/15/2009 1/6/2009 1/12/2009
3:55 PM 2:45 PM 3:30 PM 1:50 PM 3:45 PM 4:45 PM 12:00 PM 10:15 AM 1:35 PM 2:45 PM 3:50 PM 2:35 PM 12:30 PM 11:10 AM

Analyte: Units Rep. Limit
Calcium mg/L 0.1 96 84.6 67.8 75.8 81.4 102 107 103 102 94.9 40 92.5 69.6 126
Iron mg/L 0.01 2 3.6 1.02 3.37 0.38 0.69 3.97 1.93 2.89 1.45 0.64 0.58 0.42 0.87
Magnesium mg/L 0.1 43.1 43.4 42.4 45.9 49.3 54.3 50 51.8 53.3 50.5 30 50.5 46.1 66.2
Potassium mg/L 0.1 3.3 1.8 1.6 4.8 2.2 2.5 1.6 1.8 1.3 2.3 1.5 2 2 4.5
Sodium mg/L 0.1 47.5 6.3 12.9 37.9 56.2 186 10.6 9.6 8.8 28.3 34.2 28.7 55.6 58.5
Alkalinity, Bicarbonate (CaCO3) mg/L 5 290 330 350 350 360 330 340 350 340 380 280 380 350 380
Alkalinity, Carbonate (CaCO3) mg/L 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Chloride mg/L 5 121 10 6 28 84 350 27 15 15 60 <5 52 55 94
Sulfate mg/L 15 88 57 <15 39 66 47 84 77 72 51 <15 53 31 65

Notes:
Detected values are indicated in bold font.
"<" Indicates concentrations are less than reporting limit

Project ID: AECOM# 09000-460-5000
Date of Sample Collection:
Time of Sample Collection:

Project ID: AECOM# 09000-460-5000
Date of Sample Collection:
Time of Sample Collection:
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Table 6

Summary of Groundwater Quality Sampling Results
McHenry County Observation Well Network

AECOM Environment Project No. 09000-460-5000

<Shown in meq/L>

1-CHE-S 1-CHE-D 2-ALD-D 3-HEB-I 3-HEB-D 4-RCH-S 4-RCH-I 4-RCH-D 7-HRT-S 7-HRT-I 7-HRT-D 8-GRN-I 8-GRN-D 9-MCH-S 9-MCH-D

Date of Sample Collection: 1/9/2009 1/9/2009 1/12/2009 4/15/2009 4/15/2009 1/7/2009 1/7/2009 1/7/2009 1/8/2009 1/8/2009 1/8/2009 1/12/2009 1/12/2009 1/12/2009 1/12/2009
Time of Sample Collection: 11:45 AM 1:20 PM 2:00 PM 9:05 AM 8:15 AM 11:20 AM 12:35 PM 1:45 PM 11:55 AM 1:45 PM 2:30 PM 10:35 AM 10:45 AM 1:00 PM 12:55 PM

Analyte:
Total Metals (6020A) Units
Calcium meq/L 6.59 5.04 2.56 4.00 4.28 9.83 3.56 5.59 14.77 3.49 3.96 5.34 3.73 6.99 2.22
Iron meq/L 0.13 0.26 0.06 0.07 0.07 0.07 0.09 0.07 0.49 0.03 0.02 0.05 0.04 0.04 0.02
Magnesium meq/L 5.13 5.01 2.69 3.56 3.68 8.20 3.70 5.97 10.53 3.04 3.51 4.65 3.34 5.73 2.73
Potassium meq/L 0.22 0.08 0.10 0.03 0.03 0.06 0.06 0.11 0.10 0.04 0.06 0.05 0.04 0.08 0.07
Sodium meq/L 0.69 0.93 3.35 0.55 0.51 11.28 2.16 3.85 2.95 1.51 1.40 1.68 0.70 4.43 3.43
Alkalinity, Bicarbonate (CaCO3) meq/L 6.23 4.92 5.25 6.40 6.56 6.89 5.41 6.56 6.40 5.90 6.07 5.74 4.92 6.72 5.25
Alkalinity, Carbonate (CaCO3) meq/L < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17
Chloride meq/L 1.44 0.28 1.47 0.45 0.42 17.77 1.27 4.99 1.18 0.28 0.90 0.99 0.45 7.50 2.48
Sulfate meq/L 1.87 < 0.31 0.81 0.75 0.48 1.58 0.81 1.19 1.64 0.54 0.44 1.98 1.27 1.12 1.12

10-MAR-S 11-SEN-I 11-SEN-D 13-NUN-I 13-NUN-D 14-RIL-S 15-COR-S 15-COR-I 15-COR-D 16-GRF-I 16-GRF-D 17-ALG-S 17-ALG-D Drilling Water

Date of Sample Collection: 1/7/2009 1/9/2009 1/9/2009 1/10/2009 1/12/2009 1/8/2009 1/5/2009 1/6/2009 1/5/2009 1/6/2009 1/6/2009 4/15/2009 1/6/2009 1/12/2009
Time of Sample Collection: 3:55 PM 2:45 PM 3:30 PM 1:50 PM 3:45 PM 4:45 PM 12:00 PM 10:15 AM 1:35 PM 2:45 PM 3:50 PM 2:35 PM 12:30 PM 11:10 AM

Analyte:
Total Metals (6020A) Units
Calcium meq/L 4.79 4.22 3.38 3.78 4.06 5.09 5.34 5.14 5.09 4.74 2.00 4.62 3.47 6.29
Iron meq/L 0.07 0.13 0.04 0.12 0.01 0.02 0.14 0.07 0.10 0.05 0.02 0.02 0.01 0.03
Magnesium meq/L 3.55 3.57 3.49 3.78 4.06 4.47 4.12 4.26 4.39 4.16 2.47 4.16 3.79 5.45
Potassium meq/L 0.08 0.05 0.04 0.12 0.06 0.06 0.04 0.05 0.03 0.06 0.04 0.05 0.05 0.12
Sodium meq/L 2.06 0.27 0.56 1.64 2.44 8.07 0.46 0.42 0.38 1.23 1.48 1.25 2.41 2.54
Alkalinity, Bicarbonate (CaCO3) meq/L 4.76 5.41 5.74 5.74 5.90 5.41 5.58 5.74 5.58 6.23 4.59 6.23 5.74 6.23
Alkalinity, Carbonate (CaCO3) meq/L < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17
Chloride meq/L 3.41 0.28 0.17 0.79 2.37 9.87 0.76 0.42 0.42 1.69 < 0.14 1.47 1.55 2.65
Sulfate meq/L 1.83 1.186 < 0.31 0.81 1.37 0.98 1.75 1.60 1.50 1.06 < 0.31 1.10 0.64 1.35

Notes:
Detected values are indicated in bold font.
"<" Indicates concentrations are less than reporting limit

Project ID: AECOM# 09000-460-5000

Project ID: AECOM# 09000-460-5000
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Table 7

Summary of Hydraulic Conductivity Test Results
McHenry County Observation Well Network 

Test #1 - 1.48E-02 -
Test #2 - 1.51E-02 -

1-CHE-D Confined Assuming 100ft Bedrock Aquifer Test #1 8.96E-05 - - 9.0E-05
Assuming 5ft Thick SAND Aquifer 8.13E-04 - -

Assuming 150ft Thick SAND Aquifer 7.08E-04 - -
Assuming 5ft Thick SAND Aquifer 7.77E-04 - -

Assuming 150ft Thick SAND Aquifer 6.76E-04 - -
3-HEB-I Confined Artesian Well3 Test #1 - - 9.03E-03 9.0E-03
3-HEB-D Confined Artesian Well3 Test #1 - - 3.27E-03 3.3E-03
4-RCH-S Confined --- Test #1 3.97E-04 - - 4.0E-04

Test #1 - 2.65E-02 -
Test #2 - 2.57E-02 -

Assuming 10.5ft Aquifer Thickness 2.66E-03 - -
Assuming 150ft Aquifer Thickness 2.54E-03 - -

7-HRT-S Confined --- Test #1 1.42E-02 - - 1.4E-02
7-HRT-I Confined --- Test #1 3.25E-02 - - 3.3E-02

Assuming 7ft Thick SAND Aquifer 1.30E-02 - -
Assuming 150ft Thick SAND Aquifer 9.15E-03 - -

Assuming 7ft Thick BEDROCK Aquifer 1.98E-04 - -
Assuming 150ft Thick BEDROCK Aquifer 1.75E-04 - -

8-GRN-I Confined Underdamped Response Test #1 - 2.65E-02 - 2.7E-02
Test #1 - 4.02E-03 -
Test #2 - 3.92E-03 -

9-MCH-S Confined --- Test #1 1.08E-02 - - 1.1E-02
9-MCH-D Confined --- Test #1 2.00E-02 - - 2.0E-02

Test #1 8.00E-02 - -
Test #2 7.01E-02 - -
Test #1 - 5.51E-02 -
Test #2 - 5.56E-02 -
Test #1 - 4.54E-02 -
Test #2 - 4.57E-02 -
Test #1 4.14E-02 - -
Test #2 3.77E-02 - -

Assuming 8' Aquifer (Interface) 8.45E-03 - -
Assuming 150' thick Bedrock Aquifer 7.35E-03 - -

Assuming 8' Aquifer (Interface) 8.45E-03 - -
Assuming 150' thick Bedrock Aquifer 7.35E-03 - -

--- Test #1 1.31E-01 - -
--- Test #2 1.30E-01 - -

15-COR-S Confined Underdamped Response Test #1 - 9.83E-03 - 9.8E-03
15-COR-I* Confined --- Test #1 1.97E-02 - - 2.0E-02

Test #1 1.26E-02 - -
Test #2 1.22E-02 - -
Test #1 - 6.02E-02 -
Test #2 - 5.55E-02

--- Test #1 2.04E-03 - -
--- Test #2 2.70E-03 - -

17-ALG-S Confined --- Test #1 6.22E-03 - -
Test #1 4.40E-04 - -
Test #2 4.78E-04 - -

Notes: Summary Statistics
1Well Designations: Minimum: 8.96E-05

S Shallow Geometric Mean: 7.6E-03
I Intermediate Maximum: 1.31E-01
D Deep

2Mean value calculated when multiple tests were run.
3Conductivity calculated assuming that artesian flow is equivalent to constant head injection test. 

Underdamped Response

(Mean of 5ft thick aquifer 
solutions)

1.1E-02 (Unconsolidated Basal 
Sand Unit)

Hydraulic Conductivity Testing Results (cm/sec)

2.7E-03

1.5E-02

7.9E-04

2.6E-02

(Assumption of Bedrock 
Conductivity)

(Includes all results)

5.8E-02

1.3E-01

1.2E-02

4.0E-03

7.5E-02

Test #2

Test #1

Confined16-GRF-I Underdamped Response

---

2.3E-03

4.6E-04

5.5E-02

4.6E-02

3.9E-02

7.9E-03

7 Hartland

Geometric Mean 
of Tests2          

(per well)

Test #1

Test #2

Bouwer and Rice 
(1976, 1989)

1.9E-04

4 Richmond

Confined8-GRN-D8 Greenwood

Underdamped ResponseConfined11-SEN-I

9

---

McHenry

Unconfined10-MAR-SMarengo

Confined11-SEN-D

10

Seneca11

13

Confined13-NUN-I ---

14 Riley 14-RIL-S Unconfined

17 17-ALG-D Confined

15

Grafton16
Confined16-GRF-D

Confined15-COR-D

Underdamped Response

Test #1

Test #1

Algonquin ---

Confined           
(Subtle Dual 

Recovery Curves)
13-NUN-D

Coral

Nunda

Underdamped Response

Hvorslevvan der Kamp
Test No.

Well Designation
Aquifer Type Solution Notes

Site No.

3 Hebron

2-ALD-D Confined2 Alden

Confined           
(Dual Recovery 

Curves)
7-HRT-D

Confined4-RCH-I

4-RCH-D Confined

1 Chemung

Name1Township

1-CHE-S Unconfined Underdamped Response

AECOM Env. Project No. 09000-460 K:\Projects\I200804080\In-Progress\Troll-files\Exported Data\HyCond_Summary-of-Results-v3.xls





Piper Trilinear Diagram - All WellsDESCRIPTION:

PROJECT: PROJECT NO:McHenry County 09000460

CLIENT: DATE:Army Corps of Engineers 7/31/2009
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Figure 3
Groundwater Level Hydrograph
ALL AECOM INSTALLED WELLS
McHenry County Obervation Well Network

AECOM Project 09000-460
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Appendix A 
 
Well Site Folios 

Well Site 1 Chemung Township (1-CHE-S & 1-CHE-D) 
Well Site 2 Alden Township (2-ALD-D) 
Well Site 3 Hebron Township (3-HEB-I & 3-HEB-D) 
Well Site 4 Richmond Township (4-RCH-S, 4-RCH-I & 4-RCH-D) 
Well Site 7 Hartland Township (7-HRT-S, 7-HRT-I & 7-HRT-D) 
Well Site 8 Greenwood Township (8-GRN-I & 8-GRN-D) 
Well Site 9 McHenry Township (9-MCH-S & 9-MCH-D) 
Well Site 10 Marengo Township (10-MAR-S) 
Well Site 11 Seneca Township (11-SEN-I & 11-SEN-D) 
Well Site 13 Nunda Township (13-NUN-I & 13-NUN-D) 
Well Site 14 Riley Township (14-RIL-S) 
Well Site 15 Coral Township (15-COR-S, 15-COR-I & 15-COR-D) 
Well Site 16 Grafton Township (16-GRF-I & 16-GRF-D) 
Well Site 17 Algonquin Township (17-ALG-S & 17-ALG-D) 
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 A-1:  Folio for Well Site #1 – Chemung Township 
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Sample No. 7 from 44.0' to 45.0'

SW, Gray gravelly sand, loose, wet

GP, Gray fine gravel, little medium to coarse
gravel and sand, loose, well sorted

SP, Gray medium sand, trace gravel, loose,
wet

ML, Gray silt, dense, wet

SP, Greenish gray medium sand, medium
dense

90

100

100

+871.2

+853.2

+852.2

+851.2

5 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
896.2 Hole No.  1-CHEMUNG

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  1-CHEMUNG

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 1-CHEMUNG



47.0

49.0

51.0

54.0

61.0
61.5

55.0

7
55.0
65.0

8
65.0
75.0

Sample No. 8 from 48.0' to 49.0'

Sample No. 9 from 54.0' to 55.0'

Qp = >4.5 TSF @57.0'

Qp = >4.5 TSF @59.0'

Qp = >4.5 TSF @63.0'

Sample No. 10 from 64.0' to 65.0'

Qp = >4.5 TSF @67.0'

Qp = >4.5 TSF @69.0'

SP, Greenish gray medium sand, medium
dense (continued)

GW, Brownish gray gravelly medium sand,
loose, wet

SP, Brownish gray medium sand, trace fien
gravel, dense, wet

GW, Gray gravelly sand, loose, wet

CL, Dark olive gray silty clay to clayey silt, little
coarse sand and fine gravel, hard, not plastic

SP, Gray medium sand seam, dense, wet
CL, Reddish brown silty loamy clay, little sand
and gravel, hard, not plastic, low water
content

Note:  Matrix Supported Diamicton

100

100

+849.2

+847.2

+845.2

+842.2

+835.2
+834.7
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96.0

97.0

9
75.0
85.0

10
85.0
95.0

11
95.0

105.0

Qp = >4.5 TSF @73.0'

Sample No. 11 from 74.0' to 75.0'

Qp = 4.5+ TSF @77.0'

Qp = 4.5+ TSF @80.0'

Sample No. 12 from 84.0' to 85.0'
Qp = >4.5 TSF @84.0'

Qp = >4.5 TSF @88.0'

Qp = >4.5 TSF @91.0'

Qp = >4.5 TSF @93.0'

Sample No. 13 from 94.0' to 95.0'

Sample Nos. 14 & 15 from 96.0' to 97.0'

CL, Reddish brown silty loamy clay, little sand
and gravel, hard, not plastic, low water
content

Note:  Matrix Supported Diamicton
(continued)

Note:  Gray medium dense sand seams (SP)
with trace gravel and red mottles encountered
from 81.0' to 83.5'

CL, Dark brown with black mottling and
bedding silty clay, some organics, stiff, high
plasticity

100

100

100

+800.2

+799.2
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103.0

110.8

12
105.0
110.0

Sample No. 16 from 98.0' to 99.0'

Sample No. 17 from 101.0' to 102.0'

Sample No. 18 from 104.0' to 105.0'

AECOM Project No. 60095270

CL, Olive gray silty loam, some sand and
gravel, not plastic, hard, damp (continued)

Light gray to buff dolomite, thinly bedded with
muddy interbeds evident

END OF BORING - 125.0' BGS

80

+793.2

+785.4
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #1 - Chemung Township 
Meyer Material Property on Lawrence Rd 

The Chemung Township is located west of the Marengo Moraine margin, which indicates that the area 
received alluvial pro-glacial deposits in front of Wisconsin Episode advances (Curry et al, 1997).  Stratified 
sand and gravel outwash deposits (that are likely Henry Formation deposits) were found between 6 feet and 
54 feet below ground surface.  A shallow well was installed in a medium gravel zone with some cobbles that 
were recovered. The particle size distribution of the well screen interval is likely biased low because the 3½” ID 
core barrel would limit the recovery of the cobble-size pieces.  The shallow well was the only occurrence 
where an unconfined well had an under-damped response from slug testing.  However, the confined 
assumption of the van der Kamp (1977) solution was considered valid since Kh is likely several orders of 
magnitude greater than Kv due to the poorly graded gravelly sequence where the well was screened.  The 
shallow hydrostatic zone consists of an approximate 47 foot thick aquifer and is underlain by 49 feet of clay-
rich diamicton. 

No intermediate well was installed at the Chemung Township location.  The one possible zone where a 
possible well could be installed is through granular deposits that were found at a depth of 81 to 83 feet.  It was 
determined that these thin medium sand seams were not considered significant enough to justify an additional 
well at the site.  

The deep well was installed in bedrock that was encountered at 103 ft bgs.  No sand or gravel deposits were 
found below 83 feet.  A possible buried soil horizon consisting of mottled dark brown and black organic silt was 
observed at a depth of 96 to 97 ft bgs.  The possible paleosol was deposited overlying the basal till unit.  The 
borehole was advanced to a depth of roughly 111 ft and the well was set entirely within rock.  The deep well 
appeared to produce an adequate volume of water since a high head in the well was observed shortly after 
installation (i.e. static water level was < 8 ft bgs).  A slight upward gradient between the deep and shallow well 
was also observed.  However, based on the conductivity testing, the deep well had the lowest permeability of 
all the wells.   

The Chemung Township well site is located in an area of flat outwash deposits that provide good recharge 
conditions to the shallow aquifer.  The site does not appear to be located in a deeply incised tributary to the 
Troy Bedrock Valley which is located northwest of the site.  These tributary buried valleys have been 
suggested as targets for potential groundwater resource exploration by Curry and others (1997).    
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Well Site Testing Results 
 
 

 

 





Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

10.64 888.05 10.25 888.44

10.53 888.16 10.28 888.41
10.52 888.17 10.27 888.42

9.28 889.41 9.18 889.51

9.67 889.02 9.51 889.18

Notes:
ft msl = Elevation referenced to feet above mean sea level using the North American Vertical 
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from December 5th, 2008.

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

GW 
Elevation    
(ft msl)

Nov. 13, 2008

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

1
Chemung

896.24 896.24

1-CHE-D1-CHE-S

898.69 898.69
North Well South Well

Township Name
Site Number

Feb. 24, 2009

42.70 113.20

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008

K:\PROJECTS\200804080\In_Progress\STS-McHenry Cty_WLs IN PROGRESS.xls
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Site 1 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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11-SEN-I 11-SEN-D 13-NUN-I 13-NUN-D 14-RIL-S 15-COR-S 15-COR-I 15-COR-D
16-GRF-I 16-GRF-D 17-ALG-S 17-ALG-D

Hydrograph lines for deep wells are dashed.
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Site 1 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Piper Plot

Legend

À 11-SEN-1
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DESCRIPTION: Piper Linear Diagram - Well Site #1

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009
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WELL TEST ANALYSIS

Data Set:  K:\PROJECTS\200804080\In_Progress\Troll-files\AQTESOLV-files\1-CHE-D_c001_B&R.aqt
Date:  04/05/09 Time:  12:08:58

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  100. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (1-CHE-D)

Initial Displacement:  0.9 ft Static Water Column Height:  103. ft
Total Well Penetration Depth:  6.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 8.958E-5 cm/sec y0 = 0.468 ft





Expression Value Units
w(t1) = -1.4 ft.
w(t2) = -0.46 ft.
t1 = 3.1 sec.
t2 = 9.7 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 27.2 ft.
Ls = 5 ft.

= 6.6 sec.
= 0.9520 s-1

= 0.16864 s-1

T = b+a lnT
(g/L)1/2 = 0.9668
d = 0.1744
a = 0.00477 ft2/sec

Assume S = 4.0E-02
b = 0.040 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0251 ft2/sec

T2 = 0.0228 ft2/sec

T = 1972 ft2/day
Aquifer Thickness = 47 ft.

Hydraulic Conductivity = 42 ft/day
1.48E-02 cm/sec

Reference:

Check the results:
L = 34.2 ft -4.5 -13.2% less than 20%? YES
L = 29.7 ft

= 9.62E-02 less than 0.1? YES
d = 0.1744 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation
Chemung Township - Shallow Well (Test #1)

HyCond_Underdamped-Solutions.xls 1-CHE-S t1





Expression Value Units
w(t1) = -1.7 ft.
w(t2) = -0.50 ft.
t1 = 3.2 sec.
t2 = 9.4 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 27.2 ft.
Ls = 5 ft.

= 6.2 sec.
= 1.0134 s-1

= 0.19738 s-1

T = b+a lnT
(g/L)1/2 = 1.0325
d = 0.1912
a = 0.00465 ft2/sec

Assume S = 3.0E-02
b = 0.040 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0255 ft2/sec

T2 = 0.0233 ft2/sec

T = 2016 ft2/day
Aquifer Thickness = 47 ft.

Hydraulic Conductivity = 43 ft/day
1.51E-02 cm/sec

Reference:

Check the results:
L = 30.0 ft -0.3 -1.1% less than 20%? YES
L = 29.7 ft

= 8.51E-02 less than 0.1? YES
d = 0.1912 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation
Chemung Township - Shallow Well (Test #2)

HyCond_Underdamped-Solutions.xls 1-CHE-S t2
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Additional Well Site Information 
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Chemung Township Well Site  Chemung Township Well Site 

 

 

Chemung Township Subsurface Samples  Chemung Township Subsurface Samples 
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Chemung Township Well Site  Chemung Township Well Site – Well with Protective Bollards 

 

 

 
Chemung Township Well Site – Inside Well Casing  Chemung Township Well Site – Casing & Monument 

 



Depth Logger 110.2' BGS

BH Fluid FORMATION 

File Name MCHTHCHEMUNG-09EMGAM

COMPANY: MCHENRY CO. & USACE

Depth Driller 110.0' BGS

OTHER SERVICES
H2O LEVEL & GPS

Witness: NOT WITNESSED

Location: CHEMUNG TWP

Casing 2" PVC 2.3' AGS - 110 'BGS

Date 1/22/2009

Well CHEMUNG TWP #

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS/m

Gamma

0 100cps

I. Res.

15 25ohm-m
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20
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40

50

Page 1



60

70

80

90

100

Page 2



AECOM Environment 
 

 
  May 2009 K:\PROJECTS\200804080\In_Progress\Report\Draft_McHe

nryRpt-00_FLYSHEETS.doc 

 A-2:  Folio for Well Site #2 – Alden Township 
 

Table of Contents 

I.) Site Location Map – Location in County 
II.) Site Location Map – Location on USGS Topographic Map 
III.) Site Location Map – Location on USGS High Resolution Orthophoto 
IV.) Site Boring Log 
V.) Well Construction Diagram 
VI.) Well Site Summary and Commentary 
VII.) Particle Size Distribution Report 
VIII.) Table of Water Level Measurements 
IX.) Well Development Field Log 
X.) Water Quality Analysis Results 
XI.) Groundwater Sampling Field Log 
XII.) Hydraulic Conductivity Testing Results 
XIII.) In-Situ LevelTrollTM Calibration Report 
XIV.) Site Photographs 
XV.) Downhole Geophysical Testing 
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Well Site Location Maps 
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Boring and Well Construction Details 
 
 

 

 



1.0

10.0

12.0

15.0

1
0.0
5.0

2
5.0
15.0

3
15.0
25.0

Sample No. 1 from 5.0' to 6.0'

Sample No. 2 from 11.0' to 12.0'

Topsoil:  CL-ML, Dark brown clayey silt, some
organics, soft

SM, Brown sandy silt, some fine to coarse
gravel, loose to 6.0', dense below, wet below
7.0'
Note:  Red mottling from 1.0' to 3.0'

SW, Brown fine to coarse sand, little fine
gravel, dense, moist to wet

CL, Brown sandy clay, trace to little gravel,
stiff, damp

CL, Light pinkish gray sandy clay, little gravel,
soft, moist, matrix supported massive
diamicton

Note:  Mottled brown from 15.0' to 17.0'

100

100

100

+1175.4

+1166.4

+1164.4

+1161.4

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

345.5
0.5

346.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,115,612.00   E 923,300.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Dan Tonnancour

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

10/31/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

958.915. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  2-ALDEN

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+1176.4

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+1176.4 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

11/5/2008

35

DRILLING LOG 14
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%99

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

2-ALDEN N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  2-ALDEN

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 2-ALDEN



27.0

4
25.0
35.0

5
35.0
45.0

6
45.0

Qp = 0.0 TSF at 23.0'

Sample No. 3 from 24.0' - 25.0'

Qp = 0.0 TSF @27.0'

Qp = 1.25 TSF @30.0'

Qp = 1.5 TSF @33.0'

Sanple No. 4 from 34.0' to 35.0'

Qp = 1.25 TSF @37.0'

Qp = 1.0 TSF @40.0'

Qp = 0.5 TSF @43.0'

Sample No. 5 from 44.0' to 45.0'

CL, Light pinkish gray sandy clay, little gravel,
soft, moist, matrix supported massive
diamicton

Note:  Mottled brown from 15.0' to 17.0'
(continued)

CL, Light pinkish gray silty clay, little sand and
gravel, stiff to very stiff, damp

100

100

100

+1149.4

14 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
1176.4 Hole No.  2-ALDEN

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  2-ALDEN

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 2-ALDEN



55.0

7
55.0
65.0

8
65.0
75.0

Qp = 1.5 TSF @47.0'

Qp = 1.5 TSF @50.0'

Qp = 2.5 TSF @53.0'

Sample No. 6 from 54.0' to 55.0'

QP = 2.5 TSF @58.0'

Sample No. 7 from 61.0' to 62.0'

Qp = 2.0 TSF @67.0'

Qp = 4.5 TSF @68.5'

Qp = 2.5 TSF at 70.0'

CL, Light pinkish gray silty clay, little sand and
gravel, stiff to very stiff, damp (continued)

Note:  Fine sand seam encountered from
65.8' to 65.9'

100

100

14 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
1176.4 Hole No.  2-ALDEN

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  2-ALDEN

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 2-ALDEN



75.0

85.0

9
75.0
85.0

10
85.0
95.0

11
95.0

105.0

Qp = 2.5 TSF at 73.0'

Sample No. 8 from 74.0' to 75.0'

Qp = 0.5 TSF @77.0'

Qp = 2.0 TSF @80.0'

Qp = 2.0 TSF @83.0'

Sample No. 9 from 84.0' to 85.0'

Qp = 1.25 TSF @91.0'

Qp = 0.5 TSF @93.0'

Sample No. 10 from 94.0' to 95.0'

CL, Light pinkish gray silty clay, little sand and
gravel, stiff to very stiff, damp (continued)

CL-ML, Pink and brownish gray clayey silt,
some sand and gravel, stiff, moist

CL, Pink and brownish gray silty clay, some
sand and gravel, very stiff, moist

100

95

100

+1101.4

+1091.4

14 SHEETS
PROJECT 4INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
1176.4 Hole No.  2-ALDEN

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  2-ALDEN

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 2-ALDEN



97.5

100.0

12
105.0
115.0

13
115.0
125.0

Qp = 0.5 TSF @97.0'

Qp = 0.75 TSF @101.0'

Qp = 1.0 TSF @103.0'

Sample No. 11 from 104.0' to 105.0'

Qp = 0.0 TSF @108.0'

Qp = 0.25 TSF @111.0'

Qp = 0.0 TSF @113.0'

Sample No. 12 from 114.0' to 115.0'

Qp = 0.0 TSF @118.0'

Qp = 0.25 TSF @121.0'

GC, Brownish gray clayey sand and gravel,
soft, slightly cohesive, moist

CL, Pink and brownish gray silty clay, some
sand and gravel, soft, moist

100

100

+1078.9

+1076.4

14 SHEETS
PROJECT 5INSTALLATION

Chicago District
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143.0

145.5

14
125.0
135.0

15
135.0
145.0

16
145.0
155.0

Qp = 0.0 TSF @123.0'

Sample No. 13 from 124.0' to 125.0'

Sample No. 14 from 132.0' to 133.0'

Qp = 0.5 TSF @138.0'

Qp = 1.0 TSF @141.0'

Sample No. 15 from 143.0' to 144.0'

CL, Pink and brownish gray silty clay, some
sand and gravel, soft, moist (continued)

Note:  Soft clayey sand lens (SC) encountered
from 131.6' to 132.5' and 133.4' to 134.2'

GW/SW, Brown sandy gravel-gravelly sand,
some silt, moist

GC, Brown silty-clayey-sandy-gravel, moist

100

90

100

+1033.4

+1030.9
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155.0
17

155.0
165.0

18
165.0
175.0

Sample No. 16 from 153.0' to 154.0'

Sample No. 17 from 163.0' to 164.0'

Qp = 2.5 TSF @168.0'

Sample No. 18 from 173.0' to 174.0'

GC, Brown silty-clayey-sandy-gravel, moist
(continued)

Note:  Till

Note:  Sand and gravel content decreases
with depth

CL, Brown silty clay, some sand and gravel,
stiff to very stiff, moist

Note:  Less larger gravel in matrix below
170.0'

100

100

+1021.4
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19
175.0
185.0

20
185.0
195.0

21
195.0
205.0

Sample No. 19 from 182.0' to 183.0'

Sample No. 20 from 193.0' to 194.0'

CL, Brown silty clay, some sand and gravel,
stiff to very stiff, moist (continued)

100

100

100
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22
205.0
215.0

23
215.0
225.0

24
225.0

Qp = 3.5 TSF @200.0'

Sample No. 21 from 203.0' to 204.0'

Sample No. 22 from 213.0' to 214.0'

Sample No. 23 from 223.0' to 224.0'

CL, Brown silty clay, some sand and gravel,
stiff to very stiff, moist (continued)

Note:  Trace gravel layers (1/2" - 1.0" thick) in
matrix between 216.0' and 222.0'

100

100

100

14 SHEETS
PROJECT 9INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
1176.4 Hole No.  2-ALDEN

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  2-ALDEN

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 2-ALDEN



235.0

25
235.0
245.0

26
245.0
255.0

Qp = 3.5 TSF @228.0'

Qp = 3.5 TSF @230.0'

Qp = 4.0 - 4.5 @233.0'
Sample No. 24 from 233.0' to 234.0'

Qp = 3.5 - 4.5 TSF @242.0'

Qp = 2.5 - 3.0 TSF @247.0'

Qp = 3.0 TSF @250.0'

CL, Brown silty clay, some sand and gravel,
stiff to very stiff, moist (continued)

Note:  Trace coarse gravel encountered in till
from 237.0' to 240.0'

100

100
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27
255.0
265.0

28
265.0
275.0

29
275.0
285.0

Qp = 3.5 - 4.5 TSF @253.0'
Sample No. 26 from 253.0' to 254.0'

Qp = 4.0 - 4.5 TSF @259.0'

Sample No. 27 from 263.0' to 264.0'

Qp = 4.0 - 4.5 TSF @272.0'

Sample No. 28 from 273.0' to 274.0'

CL, Brown silty clay, some sand and gravel,
stiff to very stiff, moist (continued)

100

100

100

14 SHEETS
PROJECT 11INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
1176.4 Hole No.  2-ALDEN

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  2-ALDEN

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 2-ALDEN



30
285.0
295.0

31
295.0
305.0

Qp = 4.5 TSF @278.0'

Sample No. 29 from 283.0' to 284.0'

Qp = >4.5 TSF @289.0'

Sample No. 30 from 293.0' to 294.0'

Qp = 4.0 - 4.5 TSF @301.0'

CL, Brown silty clay, some sand and gravel,
stiff to very stiff, moist (continued)

Note:  Higher silt content encountered from
281.0' to 283.0'

100

100
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32
305.0
315.0

33
315.0
325.0

34
325.0
335.0

Sample No. 31 from 303.0' to 304.0'

Qp = 4.5 TSF @309.0'

Sample No. 32 from 313.0' to 314.0'

Sample No. 33 from 323.0' to 324.0'

Qp = 4.5+ TSF @328.0'

CL, Brown silty clay, some sand and gravel,
stiff to very stiff, moist (continued)

Note:  Slight color change to gray brown
below 317.0'

100

100

100
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332.0

340.0

345.5
346.0

35
335.0
345.0

36
345.0
346.0

Sample No. 34 from 334.0' to 335.0'

Qp = 4.5+ TSF @338.0'

Sample No. 35 from 342.0' to 343.0'

% Gravel/% Sand/% Fines = 15/73/13
from 342.0' to 343.0'

Sample No. 36 from 345.0' to 346.0'
(plus extra for sieve Analysis)

AECOM Project No. 60095270

CL, Brown silty clay, some sand and gravel,
stiff to very stiff, moist (continued)

CL, Gray silty clay, little sand and gravel,
hard, moist, low plasticity, matrix supported
Diamicton

SW, Gray medium sand, little silt, fine to
coarse sand and fine gravel, trace clay, wet

Bedrock, light gray to light greenish gray
shaley dolomite, moderately hard but fissile,
slightly weathered, micro-crystalline, thinly
bedded

Note:  Driller noted chatter, difficult drilling
starting at 345.5'
END OF BORING - 346.0' BGS

100

100

+844.4

+836.4

+830.9
+830.4
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #2 – Alden Township 
MCCD Property at McHenry County’s topographic high point on Reese Rd. 

The Alden Township site is located on top of the Marengo-Woodstock Moraine which if one of Illinois’ highest 
topographic locations.  The Alden site had the thickest sequence of overburden of the 14 sites which is may 
have formed from the both diamicton deposits from the Marengo glaciation phase and the Woodstock Phase.  
The primary thick sequence of diamicton deposits were deposited as the Tiskilwa Till during formation of the 
Marengo Moraine.  However, during the Woodstock Phase, diamicton was deposited atop the Marengo 
Moraine which formed the Marengo-Woodstock Moraine (Curry et al, 1997).  Possible differentiation within the 
diamicton from the two moraines was not recognized from field classification. 

The thick sequence of diamicton contained only one possible zone where an observation well would be 
appropriate.  Fine to coarse sand was found at shallow depths between 10 and 12 feet below ground surface, 
but was not saturated.  Below the sand, the next water bearing unit of any significance was found at a depth of 
340 feet below ground surface.  The massive till sequence was found to be over 300 ft thick.  The till varied in 
composition from very hard silty clay to softer sandy-clay, but no water bearing units of any significance were 
observed within the till.  The borehole was advanced 0.5 ft in bedrock which was encountered at a depth of 
345.5 ft bgs.  The approximate 5 ft sequence of sand at the bottom of the well was fully penetrated by the 5-ft 
well screen installed.  The Alden well was found to have the highest groundwater elevation of the 28 wells 
installed for this project.   

Care must be taken when working at the Alden well.  The depth of the well, distance to water, and the well’s 
small diameter limit options in conducting rehabilitation work.  For example, retrieval of lost equipment in the 
well (such as a dropped bailer, bladder pump, etc.) would be difficult.  The weight of the rugged troll cable 
should also be considered when working at the well because there is approximately 220 ft of cable hanging 
unsaturated in the well with an additional 50 ft that is submerged.  Currently, the cable is hanging on a well cap 
similar to other wells, but a safety cable is attached to the pro-cover in case the well cap would fail. 
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Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008

190.47 988.94

220.48 958.93

220.74 958.67

219.89 959.52
219.12 960.29

l Datum of 1988 (NAVD

2-ALD-D

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Alden
2

1176.35
1179.41

Single Well
347.50

K:\PROJECTS\200804080\In_Progress\STS-McHenry Cty_WLs IN PROGRESS.xls
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Site 2 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.
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Site 2 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Piper Plot

Legend
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DESCRIPTION: Piper Linear Diagram - Well Site #2

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009







0. 4. 8. 12. 16. 20.
0.001

0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

WELL TEST ANALYSIS

Data Set:  K:\...\2-ALD-D_001_5ft_cB&R.aqt
Date:  04/05/09 Time:  12:10:53

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  5. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (2-ALD-D)

Initial Displacement:  4.94 ft Static Water Column Height:  124. ft
Total Well Penetration Depth:  4.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.0008131 cm/sec y0 = 5.025 ft
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WELL TEST ANALYSIS

Data Set:  K:\...\2-ALD-D_002_5ft_B&R.aqt
Date:  04/05/09 Time:  12:11:52

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  5. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (2-ALD-D)

Initial Displacement:  5.37 ft Static Water Column Height:  124. ft
Total Well Penetration Depth:  4.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.0007765 cm/sec y0 = 5.025 ft
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WELL TEST ANALYSIS

Data Set:  K:\...\2-ALD-D_001_150ft_cB&R.aqt
Date:  04/05/09 Time:  12:10:21

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  150. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (2-ALD-D)

Initial Displacement:  4.94 ft Static Water Column Height:  124. ft
Total Well Penetration Depth:  4.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.0007082 cm/sec y0 = 5.025 ft
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WELL TEST ANALYSIS

Data Set:  K:\...\2-ALD-D_002_150ft_B&R.aqt
Date:  04/05/09 Time:  12:12:19

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  150. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (2-ALD-D)

Initial Displacement:  5.37 ft Static Water Column Height:  124. ft
Total Well Penetration Depth:  4.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.0006763 cm/sec y0 = 5.025 ft
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Additional Well Site Information 
 
 

 

 





Depth Logger 436.13' BGS

BH Fluid FORMATION 

File Name MCHTH2-09EMGAM

COMPANY: MCHENRY CO. & USACE

Depth Driller 345.0' BGS

OTHER SERVICES
H2O LEVEL & GPS

Witness: C. MCKINNEY & G HLEPAS

Location: ALDEN TWP

Casing 2" PVC 2.0' AGS - 345 'BGS

Date 1/22/2009

Well ALDEN TWP #

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS/m

Gamma

0 100cps

I. Res.

15 25ohm-m

10

20

30

40

50

Page 1
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Alden Township Well Site (Staked Location)  Alden Township Well Site (Staked Location) 
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #3 – Hebron Township 
MCCD Property at Hebron Peatland - Freeman Rd. 

The Hebron Township monitoring well site is located on McHenry County Conservation District (MCCD) 
property in a low-lying depression on Freeman Road.  The property is situated 35 to 85 feet lower than the 
surrounding agricultural land to the north and west.  Artesian conditions were first observed at a depth of 65 
feet and continued throughout the remainder of the borehole.  Bedrock was encountered at a depth of 110 feet 
and the borehole was terminated 3 feet into bedrock at a depth of 113 feet below ground surface (bgs).  Two 
observation wells were installed at depths of 62-67 feet (intermediate) and 90-95 feet (deep) below ground 
surface.  A shallow well, which would have been likely targeted for 20-24 ft or 35-38.5 ft, was not installed.  
The annular space between the sand filter pack intervals in the borehole (i.e. 58.4-69.7ft and 87.6-97ft, 
respectively) was backfilled with granular bentonite.  Above the intermediate well, the remainder of the 
borehole was also backfilled with granular bentonite.  AECOM conducted nearly a dozen inspections of the 
well between October 2008 and April 2009 and no leakage was observed at the ground surface after the well 
seal backfill was completed.   

The effectiveness of the seals between the multiple well screens within the single borehole was evident when 
the Hebron wells were installed.  When the 6” casing was in the ground at the depth of the deep well, it was 
estimated that about 10 gpm of groundwater was discharging from the borehole.  After the deep well was 
installed and the filter pack was placed, discharge stopped.  After the 6” casing was completely removed from 
the borehole leaving only the 8” diameter casing the hole, artesian flow resumed when the aquifer was 
exposed during intermediate well installation.  However, after the intermediate well’s seal was placed, flow 
stopped once again.  The magnitude of the head differences and the artesian flow that were stopped in the 
borehole demonstrates that multiple well seals can be effective when employed in a single borehole. 

The deep well at the Hebron well site (3-HEB-D) was measured to have a static pressure of 5.5 psi and a 
discharge rate of 6 gpm at 2.5 ft above ground surface.  The intermediate well (3-HEB-I) had a 5 psi static 
pressure and a flow of 15 gpm which was also measured at 2.5 ft above ground surface.  The wells were 
initially sealed using an expandable well cap before temperatures dropped in November.  At that time, a simple 
cost effective packer system (finned rubber packers) was installed in each of the Hebron wells which 
maintained groundwater at a depth of 44” below ground surface.  However, these packers proved difficult to 
remove by hand so alternative options were sought.  Several design considerations were investigated during 
the development of different sealing options.  These considerations included: ease of use, practicability and 
durability. 

Based on our discussions with the COE, County and AECOM agreed that a “freeze-plug” or mechanical type 
packer would be used to seal the County’s artesian wells.  This option was chosen because: 

It is mechanical in nature and does not rely on air or water pressure, 
It can be ordered at various lengths between 5 and 10ft so sealing depth can be customized, 
Side wall pressure can be adjusted for specific applications (up to 50 psi), 
It is light weight (<10 lbs.) and removable so periodic water sampling and packer inspection can occur, 
It has a hollow center plug which allows for real-time water level monitoring with the use of vented In-Situ 
LevelTROLLTM instruments equipped with artesian well fittings, and 
Maintains compatibility with other County monitoring equipment. 

Three (3) mechanical packers were ordered from QSP Packers, LLC (QSP) of Sumner, WA.  The custom 
mechanical packers consisted of a dual-wall drop pipes constructed with Type 304 stainless steel (refer to 
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Figures and Photographs in Appendix A-3).  The 6-foot long drop pipes consisted of a 1” OD inner pipe and a 
1½” OD outer pipe.  The six foot long drop pipe was proposed so that weight of the assembly is minimized 
while still maintaining a hydraulic seal approximately 42” below ground surface (assuming a ~2.5 ft stick-up).   

The outer pipe in the dual-wall pipe system is held in place by washers and nuts that are threaded onto the 
inner pipe at the top and bottom of the assembly.  The sealing mechanism consists of a 3-inch long, 1.9” outer 
diameter expandable rubber packer that is constructed of Buna-N Rubber. The rubber packer is placed 
between two washers that are attached to the bottom of the drop pipe.  By tightening and loosening the nut 
affixed at the top of the inner pipe, the rubber packer expands and retracts.  The assembly is held in position 
on top of the well casing by a lip which is welded perpendicular to the drop pipe.  The lip provides a stable 
surface to start hand-tightening the actuator nut and prevents it from dropping it into the well.  QSP rates the 
mechanical packer at 50 psi which should provide adequate sealing from the anticipated hydrostatic pressures 
at the Hebron site (i.e. <10 psi) at 4 ft below ground surface.   

The bottom fitting on the inner pipe was fixed with a ¾” ID half coupling so that female threads open 
downward.  A male ¾” NPT threaded In-SituTM artesian fitting (with cable sealed inside of it) was attached to 
the bottom of the mechanical packer assembly to prevent upward leakage through the center of the packer.  
The artesian compression fittings are factory-installed on the vented cable before the LevelTROLL® 500 
electronic data recording device and communication fittings are welded onto the ends of the cable.  The 
artesian well cable fitting includes a black dome compression fitting that makes a water- and air-tight seal 
around the cable.  The ¾” NPT threads allows for easy removal if the TROLLs need to be extracted from the 
well.  The artesian well fitting is also rated for applications less than 50 psi. 

The Twist-LockTM connector (0.72” OD) for the communication end of the LevelTROLL cable was carefully 
fed through the inner pipe of the packer assembly (0.76”).  The upside down artesian fitting will be securely 
fastened to the bottom of the packer and the communication end of the TROLL cable will be secured outside 
of the inner pipe at the top of the wellhead.  The end of the cable is vented through a small dessicant chamber 
to allow the transducer to equilibrate to atmospheric conditions.  Therefore head readings of the TROLL 
indicate actual piezometric levels.  This means that barometric corrections are not needed to obtain the actual 
water level data in the well.  The depth of the TROLLs was measured from the top of PVC casing so accurate 
water levels can be recorded.  The packers were installed on April 15, 2009. 
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Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460
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Site 3 Groundwater Level Hydrograph
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Site 3 Groundwater Level Hydrograph
McHenry County Obervation Well Network
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Hebron Township Well Site  Hebron Township Well Site 

 

 

Well Flowing Artesian Flow after Deep Well is installed  Well Flowing Artesian Flow after Deep Well is installed 
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Flow Ceases after Deep Well Seal is placed  Artesian Flow out of Intermediate Well 

 

 

 
Both Wells Installed – Bentonite Seal in place – No Flow  Both Wells Installed – Bentonite Seal in place – No Flow 
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Hebron Township Well Site  Hebron Township Well Site 

 

 

 
QSP Mechanical Packer w/ LevelTROLL Artesian Well Seal  QSP Mechanical Packer w/ LevelTROLL Artesian Well Seal 

 



AECOM Environment 
 

 
 1 April 2009 C:\Documents and Settings\braung\My 

Documents\Temp\McHenry\13_PhotoLogs\3_Photo Log-4.doc 

 

 

 
QSP Mechanical Packer w/ LevelTROLL Artesian Well Seal  QSP Mechanical Packer w/ LevelTROLL Artesian Well Seal 

 

 
QSP Mechanical Packer w/ LevelTROLL Artesian Well Seal  QSP Mechanical Packer w/ LevelTROLL sealed 
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Hebron Township Well Site  Hebron Township Well Site – Inside Casing 

 

 

 
Hebron Township Well Site  Hebron Township Well Site – Inside Casing 
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A-4:  Folio for Well Site #4 – Richmond Township 
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5.0
15.0

3
15.0
25.0

Qp = >4.5 TSF @7.0'

Sample No. 1 from 8.0' - 9.0'

Qp = >4.5 TSF @10.0'

Qp = >4.5 TSF @13.0'

Sample No. 2 from 14.0' - 15.0'

Qp = 2.5 TSF @18.0'

Topsoil: OL, Dark brown organic silty sandy
clay, dry

ML, Reddish brown clayey silt with organics
and sand, little gravel, stiff to dense, damp,
low to no plasticity

SW, Brown sand, little gravel, trace silt, loose,
wet, shallow inter-flow zone

CL, Light reddish brown silty clay, trace to little
coarse sand and gravel, hard, damp, low to
medium plasticity

CL, Gray silty clay, little sand and gravel, with
interbeds of clayey sand, stiff, moist to wet
(where granular)

Note:  Clay sand interbedded with medium
sand encountered from 19.0' to 24.0'

90

100

60

+843.2

+840.2

+837.7

+829.2

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

174.5
3.5

178.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,117,464.00   E 988,032.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Dan Tonnancour

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

10/6/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

836.515. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  4-RICHMOND

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+844.2

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+844.2 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

10/7/2008

21

DRILLING LOG 8
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%96

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

4-RICHMOND N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  4-RICHMOND

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 4-RICHMOND



4
25.0
35.0

5
35.0
45.0

6
45.0

Sample No. 3 from 22.0' - 23.0'

% Gravel/% Sand/% Fines = 1/87/12
from 22.0' to 22.5'

Qp = 2.0 TSF @25.0'

Qp = >4.5 TSF @27.0'

Sample No. 4 from 29.0' - 30.0'
Qp = 4.0 TSF @30.0'

Qp = 4.0 TSF @33.0'

Qp = 4.5 TSF @37.0'

Qp = 4.0 TSF @39.0'

Qp = 2.75 TSF @43.0'

Sample No. 5 from 44.0' to 45.0'

CL, Gray silty clay, little sand and gravel, with
interbeds of clayey sand, stiff, moist to wet
(where granular) (continued)

100

95

100

8 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
844.2 Hole No.  4-RICHMOND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  4-RICHMOND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 4-RICHMOND



55.0

7
55.0
65.0

8
65.0
75.0

Qp = 4.25TSF @47.0'

Qp = 4.5 TSF @49.0'

Sample No. 6 from 54.0' to 55.0'
Qp = 42.5 TSF @54.0'

Sample No. 7 from 64.0' to 65.0'

Qp = 0.75 TSF @68.0'

Qp = 1.0 TSF @69.0'

CL, Gray silty clay, little sand and gravel, with
interbeds of clayey sand, stiff, moist to wet
(where granular) (continued)

100

100

8 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
844.2 Hole No.  4-RICHMOND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  4-RICHMOND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 4-RICHMOND



82.5

85.0

86.0

9
75.0
85.0

10
85.0
95.0

11
95.0

105.0

Qp = 1.0 TSF @72.0'

Sample No. 8 from 74.0' to 75.0'
Qp = 1.5 TSF @74.0'

Qp = .75 TSF @78.0'

Qp = 1.0 TSF @82.0'

Sample No. 9 from 84.0' to 85.0'

Sample No. 10 from 89.0' to 90.0'

Sample No. 11 from 96.0' to 97.0'

% Gravel/% Sand/% Fines = 84/15/1

CL, Gray silty clay, little sand and gravel, with
interbeds of clayey sand, stiff, moist to wet
(where granular) (continued)

SP, Brownish gray fine sand, little silt, dense,
wet

SW, Brownish gray gravelly sand, loose

Note:  Silt, dense lens encounted near bottom
of layer
SW, Gray medium to coarse sand with fine to
coarse gravel (content increases with depth)

90

100

95

+761.7

+759.2

+758.2

8 SHEETS
PROJECT 4INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
844.2 Hole No.  4-RICHMOND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  4-RICHMOND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 4-RICHMOND



99.0

12
105.0
115.0

13
115.0
125.0

from 96.0' to 97.0'

Qp = 4.5 TSF @100.0'

Qp = 4.0 TSF @103.0'

Sample No. 12 from 104.0' to 105.0'
Qp = 4.5 TSF @104.0'

Qp = 2.5 TSF @110.0'

Sample No. 13 from 114.0' to 115.0'

Qp = 0.25 TSF @116.0'

Qp = 0.5 TSF @120.0'

SW, Gray medium to coarse sand with fine to
coarse gravel (content increases with depth)
(continued)

CL-ML, Gray clayey silt, very stiff, damp, low
plasticity

100

100

+745.2

8 SHEETS
PROJECT 5INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
844.2 Hole No.  4-RICHMOND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  4-RICHMOND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 4-RICHMOND



137.0

14
125.0
135.0

15
135.0
145.0

16
145.0
155.0

Qp = 3.25 TSF @123.0'

Sample No. 14 from 124.0' to 125.0'

Qp = 3.25 TSF @127.0'

Qp = 2.75 TSF @130.5'

Sample No. 15 from 134.0' to 135.0'
Qp = 2.25 TSF @134.0'

Qp = 3.5 TSF @136.0'

Qp = 3.5 TSF @139.5'

Sample No. 16 from 144.0' to 145.0'
Qp = 2.5 TSF @144.0'

Qp = 2.5 TSF @147.0'

CL-ML, Gray clayey silt, very stiff, damp, low
plasticity (continued)

CL, Brownish gray silty clay, stiff, moist, high
plasticity

100

100

100

+707.2

8 SHEETS
PROJECT 6INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
844.2 Hole No.  4-RICHMOND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  4-RICHMOND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 4-RICHMOND



165.0

167.5

173.0

174.0

17
155.0
165.0

18
165.0
175.0

Qp = 1.0 TSF @151.0'

Qp = 1.25 TSF @153.0'

Sample No. 17 from 154.0' to 155.0'
Qp = 1.25 TSF @154.0'

Qp = 1.25 TSF @157.5'

Qp = 2.0 TSF @159.5'

Qp = 2.0 TSF @162.0'

Sample No. 18 from 164.0' to 165.0'
Qp = 2.0 TSF @164.0'

Sample No. 19 from 166.0' to 167.0'

Sample No. 20 from 169.0' to 170.0'

Sample No. 21 from 172.0' to 173.0'

CL, Brownish gray silty clay, stiff, moist, high
plasticity (continued)

ML, Brownish gray clayey silt, trace fine
gravel, dense, not plastic

SC, Brownish gray clayey sand, trace fine to
coarse gravel, dense, moist to wet

CL, Brownish gray silty clay with fine to
medium gravel, very stiff, damp

100

100
+679.2

+676.7

+671.2

+670.2

8 SHEETS
PROJECT 7INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
844.2 Hole No.  4-RICHMOND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  4-RICHMOND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 4-RICHMOND



174.5

178.0

19
175.0
178.0

Qp = >4.5 TSF @174.0'
% Gravel/% Sand/% Fines = 59/27/15
from 174.0' to 175.0'

AECOM Project No. 60095270

Note:  Diamicton Till
GP, Brownish gray sandy fine gravel, loose,
wet (continued)
Dolomite Bedrock

END OF BORING - 155.0' BGS

100

+669.7

+666.2

8 SHEETS
PROJECT 8INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
844.2 Hole No.  4-RICHMOND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  4-RICHMOND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 4-RICHMOND
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #4 – Richmond Township 
MCCD Property at Trail Crossing - Hwy 173 (E. of Broadway St.) 
 
The Richmond Township well location was shifted several times prior to its present day location.  After the 
ISGS had reported artesian conditions near the initial well location near Lake Elizabeth (east of Richmond), the 
well site was relocated west of Richmond on Keystone Rd south of Genoa City.  However, after discussions 
with MCCD, the well was again relocated to an open field north of Hwy 173 between Hwy 12 and Broadway 
Street.  The well was positioned on high ground close to the road in hopes of avoiding artesian conditions.  
The Richmond well site was drilled immediately after the Hebron wells were installed.  

The shallow well was installed through a series of fine saturated sand seams that were observed to be inter-
bedded within a shallow till sequence between 19 and 24 ft bgs.  The next permeable zone was found below 
58 feet of till that was underlying the shallow sand.  The intermediate well was installed at a depth of 98 ft bgs 
in a clean gravelly zone.  The intermediate hydrostatic zone was 16.5 feet thick and appeared to be fining 
upwards.  Below the intermediate hydrostatic zone, a fairly thick (i.e. >68ft) gray clayey silt to silty clay deposit 
was encountered. These materials were underlain by thin (7ft) clayey sand to silty-gravel deposits that are 
situated on bedrock.  Bedrock was encountered at 174.5 ft bgs.  Since there appeared to be a relatively higher 
percentage of fines within the deep sand zone, the borehole was continued 3.5ft into rock and the well was 
screened across the interface.  The deep well was set between 171 and 176 ft bgs. 

Two hydraulic conductivity models were run to evaluate the sensitivity of the aquifer thickness parameter for 
the deep well response.  However, as shown in Table 7, modifying the aquifer thickness did not change the 
results significantly.  The thinner of two aquifer thicknesses (10.5 ft) was used as a representative conductivity 
since the well is only open to a foot of bedrock.  

The shallow well at the Richmond site was found to have a moderate hydraulic conductivity (i.e. 4 x 10-4 
cm/sec), but there is a limited water source at the well.  During development and sampling the well was 
observed to have large drawdowns.  Additionally, the shallow well at Richmond appears to observe salt water 
runoff from Hwy 173 de-icing activities because of the high conductivity, sodium and chloride concentrations 
detected during water quality sampling. 
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Well Site Testing Results 
 
 

 

 









Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008 8.72 837.55 11.78 834.52 9.78 836.48

10.9 835.37 13.73 832.57 13.27 832.99

10.38 835.89

13.83 832.47 13.03 833.23

7.23 839.04 11.36 834.94 11.5 834.76

8.26 838.01 11.68 834.62 11.74 834.52

D88)

4-RCH-S 4-RCH-D4-RCH-I

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Richmond
4

844.15 844.15 844.15
846.27 846.30 846.26

NE Well South Well NW Well
26.15 100.46 178.10

K:\PROJECTS\200804080\In_Progress\STS-McHenry Cty_WLs IN PROGRESS.xls
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Site 4 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.
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Site 4 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Piper Plot

Legend
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DESCRIPTION: Piper Linear Diagram - Well Site #4

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009
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WELL TEST ANALYSIS

Data Set:  K:\PROJECTS\200804080\In_Progress\Troll-files\AQTESOLV-files\4-RCH-S_001_B&R.aqt
Date:  04/05/09 Time:  12:16:49

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  5. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (4-RCH-S)

Initial Displacement:  3.34 ft Static Water Column Height:  15.2 ft
Total Well Penetration Depth:  4.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.000397 cm/sec y0 = 1.839 ft





Expression Value Units
w(t1) = -1.3 ft.
w(t2) = -0.15 ft.
t1 = 5.6 sec.
t2 = 16.8 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 81.8 ft.
Ls = 5 ft.

= 11.2 sec.
= 0.5610 s-1

= 0.19281 s-1

T = b+a lnT
(g/L)1/2 = 0.5932
d = 0.3250
a = 0.00157 ft2/sec

Assume S = 5.0E-04
b = 0.021 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0149 ft2/sec

T2 = 0.0143 ft2/sec

T = 1240 ft2/day
Aquifer Thickness = 16.5 ft.

Hydraulic Conductivity = 75 ft/day
2.65E-02 cm/sec

Reference:

Check the results:
L = 90.9 ft -6.6 -7.3% less than 20%? YES
L = 84.3 ft

= 1.06E-02 less than 0.1? YES
d = 0.3250 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation

Richmond Township - Intermediate Well (Test #1)

HyCond_Underdamped-Solutions.xls 4-RCH-I t1





Expression Value Units
w(t1) = -1.2 ft.
w(t2) = -0.12 ft.
t1 = 5.6 sec.
t2 = 16.5 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 81.8 ft.
Ls = 5 ft.

= 10.9 sec.
= 0.5764 s-1

= 0.21125 s-1

T = b+a lnT
(g/L)1/2 = 0.6139
d = 0.3441
a = 0.00154 ft2/sec

Assume S = 5.0E-04
b = 0.020 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0145 ft2/sec

T2 = 0.0139 ft2/sec

T = 1203 ft2/day
Aquifer Thickness = 16.5 ft.

Hydraulic Conductivity = 73 ft/day
2.57E-02 cm/sec

Reference:

Check the results:
L = 84.9 ft -0.6 -0.7% less than 20%? YES
L = 84.3 ft

= 1.10E-02 less than 0.1? YES
d = 0.3441 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation

Richmond Township - Intermediate Well (Test #2)

HyCond_Underdamped-Solutions.xls 4-RCH-I t2
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WELL TEST ANALYSIS

Data Set:  C:\...\4-RCH-D_001_B&R_10.5ft.aqt
Date:  04/20/09 Time:  12:28:53

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  10.5 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (4-RCH-D)

Initial Displacement:  10.22 ft Static Water Column Height:  165. ft
Total Well Penetration Depth:  8. ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.00266 cm/sec y0 = 9.334 ft
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WELL TEST ANALYSIS

Data Set:  K:\...\4-RCH-D_001_B&R_150ft.aqt
Date:  04/05/09 Time:  12:15:39

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  150. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (4-RCH-D)

Initial Displacement:  10.22 ft Static Water Column Height:  165. ft
Total Well Penetration Depth:  8. ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.002541 cm/sec y0 = 9.334 ft
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Additional Well Site Information 
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Richmond Township Well Site  Richmond Township Well Site 

 

 

 
Richmond Township Well Site  Richmond Township Well Site 
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Richmond Township Well Site  Richmond Township Well Site – Inside Casing w/ Monument 

 

  

Richmond Township Well Site – Inside Casing   

 



Depth Logger 175.44' bgs

BH Fluid Formation 

File Name MCHTH4-08EMGAM

COMPANY: McHenry County & US Corp of Engineers

Depth Driller 178'

OTHER SERVICES

Witness: C MCKINNEY

Location:

Casing 2" PVC +2.3 to -178' bgs

Date 10/21/08

Well #4 RICHMOND TWNSHP

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS

I. Res.

10 25ohm-m

Gamma

10 100cps
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 A-7:  Folio Well Site #7 – Hartland Township 
 

Table of Contents 

I.) Site Location Map – Location in County 
II.) Site Location Map – Location on USGS Topographic Map 
III.) Site Location Map – Location on USGS High Resolution Orthophoto 
IV.) Site Boring Log 
V.) Well Construction Diagram 
VI.) Well Site Summary and Commentary 
VII.) Particle Size Distribution Report 
VIII.) Table of Water Level Measurements 
IX.) Well Development Field Log 
X.) Water Quality Analysis Results 
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Boring and Well Construction Details 
 
 

 

 



1.0

5.0

15.0

0.0
5.0

1
5.0
15.0

2
15.0
25.0

Hand-augered

Qp = >4.5 TSF @10.0' (despite
non-cohesiveness)

Qp = >4.5 TSF @13.0' (despite
non-cohesiveness)

Sample No. 1 from 14.0' - 15.0'

Topsoil: OL, Dark brown organic sandy silt,
dense, damp

SM, Brown sandy silt, little gravel, trace
organics, clay, loose, damp

ML, Brown silt, some sand and gravel, trace
to little clay, medium dense, damp

ML, Gray sandy silt, little fine to coarse gravel,
trace clay, very dense, damp, not plastic, not
cohesive

Note:  Matrix Supported Diamicton Till

100

100

+923.1

+919.1

+909.1

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

163.0
2.5

165.5

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,117,464.00   E 988,032.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Dan Tonnancour

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

11/11/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

887.015. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  7-HARTLAND

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+924.1

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+924.1 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

11/11/2008

21

DRILLING LOG 7
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%95

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

7-HARTLAND N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  7-HARTLAND

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 7-HARTLAND



3
25.0
35.0

4
35.0
45.0

5
45.0

Qp = >4.5 TSF @20.0' (despite
non-cohesiveness)

Qp = >4.5 TSF @23.5' (despite
non-cohesiveness)
Sample No. 2 from 24.0' - 25.0'

Qp = >4.5 TSF @29.0' (despite
non-cohesiveness)

Qp = >4.5 TSF @33.0' (despite
non-cohesiveness)

Sample No. 3 from 34.0' to 35.0'

Qp = >4.5 TSF @40.0' (despite
non-cohesiveness)

Qp = >4.5 TSF @43.0' (despite
non-cohesiveness)

Sample No. 4 from 44.0' to 45.0'

ML, Gray sandy silt, little fine to coarse gravel,
trace clay, very dense, damp, not plastic, not
cohesive

Note:  Matrix Supported Diamicton Till
(continued)

100

100

80

7 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
924.1 Hole No.  7-HARTLAND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  7-HARTLAND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 7-HARTLAND



47.0

56.0

62.0

55.0

6
55.0
65.0

7
65.0
75.0

Qp = >4.5TSF @49.0'

Qp = >4.5 TSF @53.0'

Sample No. 5 from 54.0' to 55.0'

Sample No. 6 from 59.0' to 60.0'

% Gravel/% Sand/% Fines = 45/54/2
from 59.0' to 60.0'

Sample No. 7 from 61.0' to 62.0'

Sample No. 8 from 64.0' to 65.0'
Qp = >4.5 TSF @64.0'

Qp = >4.5 TSF @67.0'

Qp = >4.5 TSF @70.0'

CL-ML, Gray with pinkish tint silty clay, little
fine to coarse sand and gravel, stiff, damp
(lean clay)

SW, Gray coarse sand, little medium sand
and fine to medium gravel, trace fine sand, silt
and clay, loose, wet

CL, Reddish brown silty clay, little sand and
gravel, hard, damp

Note:  Matrix Supported Diamicton

100

100

+877.1

+868.1

+862.1

7 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
924.1 Hole No.  7-HARTLAND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  7-HARTLAND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 7-HARTLAND



73.5

80.0

82.5

85.5

8
75.0
85.0

9
85.0
95.0

10
95.0

105.0

Sample No. 9 from 74.0' to 75.0'
Qp = >4.5 TSF @74.0'

Sample No. 10 from 81.0' to 82.0'

Sample No. 11 from 84.0' to 85.0'

Sample No. 12 from 94.0' to 95.0'

CL, Reddish brown silty clay, little sand and
gravel, hard, damp

Note:  Matrix Supported Diamicton
(continued)

CL, Dark olive gray silty clay, little sand and
gravel, hard, damp

SC, Olive gray clayey sand to sandy clay,
trace gravel, stiff to dense, moist

GW, Olive gray to reddish brown gravelly
sand, moderately dense, wet

SP, Gray medium sand, trace to little fine to
medium gravel, trace fine sand, loose, wet
(SP)

100

100

100

+850.6

+844.1

+841.6

+838.6

7 SHEETS
PROJECT 4INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
924.1 Hole No.  7-HARTLAND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  7-HARTLAND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 7-HARTLAND



117.0

11
105.0
115.0

12
115.0
125.0

Sample No. 13 from 101.0' to 102.0'

% Gravel/% Sand/% Fines = 40/60/2
from 112.0' to 113.0'

Sample No. 14 from 113.0' to 114.0' -
sieve sample taken

Sample No. 15 from 122.0' to 123.0'

SP, Gray medium sand, trace to little fine to
medium gravel, trace fine sand, loose, wet
(SP) (continued)

SC, Gray sandy clay, little fine to coarse
gravel, soft, moist

95

100

+807.1

7 SHEETS
PROJECT 5INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
924.1 Hole No.  7-HARTLAND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  7-HARTLAND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 7-HARTLAND



124.0

125.0

129.5

13
125.0
135.0

14
135.0
145.0

15
145.0
155.0

Sample No. 16 from 128.0' to 129.0'

Sample No. 17 from 144.0' to 145.0'

SC, Gray sandy clay, little fine to coarse
gravel, soft, moist (continued)

CL, Reddish brown silty clay, stiff

SP, Grayish brown fine sand, little medium
sand, trace silt, coarse sand and fine to
medium gravel, dense, wet

CL, Gray silty clay, little sand and gravel, very
stiff to hard, moist

Note:  Matrix Supported Diamicton

100

100

100

+800.1

+799.1

+794.6

7 SHEETS
PROJECT 6INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
924.1 Hole No.  7-HARTLAND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  7-HARTLAND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 7-HARTLAND



159.0

163.0

165.0

16
155.0
165.0

Sample No. 18 from 154.0' to 155.0'

Sample No. 19 from 161.0' to 162.0'

% Gravel/% Sand/% Fines = 6/92/3 from
39.0' to 40.0'

Sample No. 20 from 164.0' to 165.0'

AECOM Project No. 60095270

CL, Gray silty clay, little sand and gravel, very
stiff to hard, moist

Note:  Matrix Supported Diamicton
(continued)

SP, Gray medium sand, trace fine gravel,
moderately dense, wet

Dolomite Bedrock

END OF BORING - 165.7' BGS

100

+765.1

+761.1

+759.1

7 SHEETS
PROJECT 7INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
924.1 Hole No.  7-HARTLAND

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  7-HARTLAND

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 7-HARTLAND
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #7 – Hartland Township 
Valley Hi Senior Facility on Hartland Rd 

The Hartland Township well site encountered three distinct sandy hydrostatic zones that were separated by a 
minimum of 20 ft thick till deposits.  Monitoring wells were installed within each other these stratigraphic zones.  
Initial review of the borehole stratigraphy indicates that the site consists of a complex sequence of deposits 
from the Marengo and Woodstock Phase advances.  The three hydrostatic zones where the monitoring wells 
were installed were located between the following depths: 56-62 ft (shallow), 81-117 ft (intermediate) and 159-
163 ft (deep).  The borehole was advanced approximately 3 ft into bedrock, so the deep well was screened 
across the overburden/bedrock interface.  The contrast of the hydraulic conductivities between the sand and 
bedrock in the deep well were evident in the slug test response curve.  Two distinct conductivities were 
interpreted and solved to represent approximate conductivities of the sand (1.1x10-2 cm/s) and bedrock 
(1.9x10-4 cm/s), respectively.  This solution suggests the conductivity of the sand unit is two orders of 
magnitude greater than the bedrock assuming the curves were assigned to the correct hydrostatic unit. 
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Well Site Testing Results 
 
 

 

 









Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008

30.83 895.78 39.16 887.44 39.62 886.99
38.22 888.39 39.58 887.02 40.11 886.50

38.4 888.21 38.9 887.70 40.16 886.45

37.17 889.44 37.45 889.15 38.01 888.60

37.06 889.55 37.41 889.19 38.05 888.56

7-HRT-D7-HRT-I7-HRT-S

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Hartland
7

924.14 924.14 924.14
926.61 926.60 926.61

Center Well South Well East Well
64.80 117.40 168.20

K:\PROJECTS\200804080\In_Progress\STS-McHenry Cty_WLs IN PROGRESS.xls



K:\PROJECTS\200804080\In_Progress\STS-McHenry Cty_WLs IN PROGRESS - figs for each site.xls

Site 7 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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Oct. 9-16, 2008 Oct. 21-24, 2008 Oct. 28-30, 2008 Nov. 7-13, 2008 Dec. 05, 2008 Dec. 8-30, 2008 Jan. 5-12, 2009 Feb. 24, 2009 end

Date of Measurement

G
ro

un
dw

at
er

 E
le

va
tio

n 
(ft

 m
sl

)

1-CHE-S 1-CHE-D 2-ALD-D 3-HEB-I 3-HEB-D 4-RCH-S 4-RCH-I 4-RCH-D
7-HRT-S 7-HRT-I 7-HRT-D 8-GRN-I 8-GRN-D 9-MCH-S 9-MCH-D 10-MAR-S
11-SEN-I 11-SEN-D 13-NUN-I 13-NUN-D 14-RIL-S 15-COR-S 15-COR-I 15-COR-D
16-GRF-I 16-GRF-D 17-ALG-S 17-ALG-D

Hydrograph lines for deep wells are dashed.
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Site 7 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.















Piper Plot

Legend

A 11-SEN-1

A 1-CHE-S

V 1-CHE-D

A 2-ALD-D

À 4-RCH-S

V 4-RCH-1

II 4-RCH-D

.. 7-HRT-S

T 7-HRT-1

. 7-HRT-D

Â 8-GRN-1

V 8-GRN-D

A 9-MCH-S

Â 10-MAR-S

V 3-HEB-D

V 11-SEN-D

Â 13-NUN-1

V 13-NUN-D

Â 14-RIL-S

Å 15-COR-S

V 15-COR-1

Ii 15-COR-D

À 16-GRF-1

V 16-GRF-D

Â 17-ALG-D

Å Drilling Water

A 3-HEB-1

V 9-MCH-D
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Ca CI

DESCRIPTION: Piper Linear Diagram - Well Site #7

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009
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WELL TEST ANALYSIS

Data Set:  K:\PROJECTS\200804080\In_Progress\Troll-files\AQTESOLV-files\7-HRT-S_001_B&R.aqt
Date:  04/05/09 Time:  12:18:25

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  6. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (7-HRT-S)

Initial Displacement:  8.14 ft Static Water Column Height:  26.6 ft
Total Well Penetration Depth:  5.8 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.01422 cm/sec y0 = 6.236 ft
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WELL TEST ANALYSIS

Data Set:  K:\PROJECTS\200804080\In_Progress\Troll-files\AQTESOLV-files\7-HRT-I_001_B&R.aqt
Date:  04/05/09 Time:  09:47:12

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  36. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (7-HRT-I)

Initial Displacement:  9.59 ft Static Water Column Height:  77.1 ft
Total Well Penetration Depth:  33.4 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.03252 cm/sec y0 = 9.306 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\7-HRT-D_001_B&R_7ft_SAND.aqt
Date:  04/07/09 Time:  10:39:55

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  7. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (7-HRT-D)

Initial Displacement:  8.07 ft Static Water Column Height:  128.1 ft
Total Well Penetration Depth:  6.2 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.01297 cm/sec y0 = 8.201 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\7-HRT-D_001_B&R_150ft_SAND.aqt
Date:  04/07/09 Time:  10:40:25

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  150. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (7-HRT-D)

Initial Displacement:  8.07 ft Static Water Column Height:  128.1 ft
Total Well Penetration Depth:  6.2 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.009153 cm/sec y0 = 8.201 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\7-HRT-D_001_B&R_7ft_BDRKaqt.aqt
Date:  04/07/09 Time:  10:41:39

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  7. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (7-HRT-D)

Initial Displacement:  8.07 ft Static Water Column Height:  128.1 ft
Total Well Penetration Depth:  6.2 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.0001979 cm/sec y0 = 0.5634 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\7-HRT-D_001_B&R_150ft_BDRK.aqt
Date:  04/07/09 Time:  11:42:39

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  150. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (7-HRT-D)

Initial Displacement:  8.07 ft Static Water Column Height:  128.1 ft
Total Well Penetration Depth:  6.2 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.0001752 cm/sec y0 = 0.5601 ft
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Depth Logger 165.3' BGS

BH Fluid FORMATION 

File Name MCHTH7-09EMGAM

COMPANY: MCHENRY CO. & USACE

Depth Driller 165.0' BGS

OTHER SERVICES
H2O LEVEL & GPS

Witness: C. MCKINNEY

Location: HARTLAND TWP

Casing 2" PVC 2.5' AGS - 165.0 'BGS

Date 1/23/2009

Well HARTLAND TWP #

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS/m

Gamma

0 100cps

I. Res.

15 25ohm-m
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0.5

1.6

4.0

10.4

1
0.0
5.0

2
5.0
15.0

3
15.0
25.0

Sample No. 1 from 4.0' - 5.0'
Driller noted cobbles at 4.0'

Qp = 1.0 TSF @7.0'

Sample No. 2 from 8.0' - 9.0'

Qp = 1.0TSF @10.0'

Sample No. 3 from 13.0' to 14.0'
Qp = 4.5 TSF @14.0'

Qp = 4.5+ TSF @17.0'

Sample No. 4 from 17.0' to 18.0'

Topsoil/Grass
CL, Brown silty clay, very stiff

Fill:  Gravel, cinder block, sand, loose, damp

SC, Mottled brown/reddish brown sandy clay,
some fine gravel and silt, trace organics,
moist

Note:  Less sandy with depth

CL, Reddish brownish gray silty clay, little fine
gravel, trace coarse gravel, very stiff damp

Note:  1.2' thick intra-till sand seam
encountered from 17.8' to 19.0'

60

100

98

+855.5

+854.4

+852.0

+845.6

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

173.5
2.5

177.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,083,102.00   E 969,971.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Dan Tonnancour

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

9/23/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

839.415. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  8-GREENWOOD

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+856.0

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

9/24/2008

30

DRILLING LOG 8
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%88

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

8-GREENWOOD N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  8-GREENWOOD

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 8-GREENWOOD



25.0

33.5

40.0

45.0

4
25.0
35.0

5
35.0
45.0

6
45.0

Qp = 4.5+ TSF @21.0'

Sample No. 5 from 23.0' to 24.0'
Qp = 4.25 TSF @24.0'

Sample No. 6 from 28.0' to 29.0'

Sample No. 7 from 34.0' to 35.0'

Sample No. 8 from 37.0' to 38.0'

Sample No. 9 from 43.0' to 44.0'

Note:  1.0" thick sand seam encountered at
19.9'
CL, Reddish brownish gray silty clay, little fine
gravel, trace coarse gravel, very stiff damp
(continued)

Note:  Very thin sand seam encountered at
22.5'

SW, Gray fine gravelly coarse sand, little fine
to medium sand and medium to coarse
gravel, loose, wet

SP, Grayish brown fine sand, dense, wet

Note:  Sample grades to silt from 37.0' to 40.0'

CL-ML, Grayish brown clayey silt, trace fine
gravel, stiff, moist to wet, medium plasticity

CL, Brownish gray sandy and gravelly clay,
little silt, medium dense, moist

75

98

90

+831.0

+822.5

+816.0

+811.0

8 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
856.0 Hole No.  8-GREENWOOD

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  8-GREENWOOD

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 8-GREENWOOD



54.8

65.0

69.0

55.0

7
55.0
65.0

8
65.0
75.0

Sample No. 10 from 49.0' to 50.0'

Sample No. 11 from 53.0' to 54.0'

Sample No. 12 from 59.0' to 60.0'

Sample No. 13 from 69.0' to 70.0'

% Gravel/% Sand/% Fines = 68/31/1
from 69.0' to 70.0'

CL, Brownish gray sandy and gravelly clay,
little silt, medium dense, moist (continued)

GP, Gray fine gravel, some medium gravel,
little coarse sand, very loose, wet

SP, Brown medium grained sand, moderately
dense, wet

GW, Brownish gray fine gravel, little fine and
coarse gravel, loose, wet

Note:  Driller noted water production

40

70

+801.2

+791.0

+787.0

8 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
856.0 Hole No.  8-GREENWOOD

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  8-GREENWOOD

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 8-GREENWOOD



76.0

86.0

89.0

9
75.0
85.0

10
85.0
95.0

11
95.0

105.0

Sample No. 14 from 74.0' to 75.0'

Sample No. 15 from 78.0' to 79.0'

Qp = 1.0 TSF @80.0'

Qp = >4.5 TSF @81.0'

Sample No. 16 from 83.0' to 84.0'

Qp = >4.5 TSF @85.0'

Sample No. 17 from 88.0' to 89.0'

Sample No. 18 from 93.0' to 94.0'
Qp = 4.5+ TSF @94.0'

approximately 69.0' to 72.0' ; some fines
below 72.0'
GW, Brownish gray fine gravel, little fine and
coarse gravel, loose, wet (continued)

CL, Brownish gray silty clay, little fine gravel,
with occasional gravel seams, stiff, moist to
wet

GP, Brownish gray fine gravel, loose, wet

CL, Brownish gray silty clay, trace fine gravel,
hard, moist

100

100

100

+780.0

+770.0

+767.0

8 SHEETS
PROJECT 4INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
856.0 Hole No.  8-GREENWOOD

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  8-GREENWOOD

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 8-GREENWOOD



116.0

120.0

12
105.0
115.0

13
115.0
125.0

Sample No. 19 from 99.0' to 100.0'
Qp = 4.5+ TSF @99.0'

Sample No. 20 from 104.0' to 105.0'
Qp = 4.5+ TSF @104.0'

Sample No. 21 from 108.0' to 109.0'

Sample No. 22 from 114.0' to 115.0'

Sample No. 23 from 119.0' to 120.0'

CL, Brownish gray silty clay, trace fine gravel,
hard, moist (continued)

ML, Brownish gray clayey silt, dense, wet, low
plasticity

SP, Gray fine sand, dense, wet

90

95

+740.0

+736.0

8 SHEETS
PROJECT 5INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
856.0 Hole No.  8-GREENWOOD

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  8-GREENWOOD

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 8-GREENWOOD



133.0

135.0

148.0

14
125.0
135.0

15
135.0
145.0

16
145.0
155.0

Qp = 4.5 TSF @123.0'

Sample No. 24 from 124.0' to 125.0'

Sample No. 25 from 134.0' to 135.0'

Sample No. 26 from 144.0' to 145.0'

SP, Gray fine sand, dense, wet (continued)

SP, Gray medium sand, trace fine gravel,
dense, wet

SP, Brown medium sand, trace fine gravel,
loose, wet

GP, Brownish gray fine gravel, very loose, wet

90

45

100

+723.0

+721.0

+708.0

8 SHEETS
PROJECT 6INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
856.0 Hole No.  8-GREENWOOD

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  8-GREENWOOD

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 8-GREENWOOD



151.0

167.5

172.0

173.5

17
155.0
165.0

18
165.0
175.0

% Gravel/% Sand/% Fines = 48/52/1
from 150.0' to 151.0'

Sample No. 27 from 154.0' to 155.0'

Sample No. 28 from 164.0' to 165.0'

Sample No. 29 from 168.5' to 169.5'

Sample No. 30 from 172.0' to 173.0'

GP, Brownish gray fine gravel, very loose, wet
(continued)

SP, Brown medium sand, trace fine gravel,
moderately dense, wet

ML, Light brownish gray silt, trace coarse
gravel, dense, wet, varved

SM, Light gray silty sand, with fine gravel
(angular), moderately dense, wet

Note:  Driller noted bedrock encountered at
173.5'
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+682.5
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McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  8-GREENWOOD

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 8-GREENWOOD



176.0

19
175.0
177.0 Sample No. 31 from 175.5' to 176.0'

AECOM Project No. 60095270

Dolomite, light gray, hard

Note:  Driller noted very difficult drilling from
174.0' to 176.0' (continued)

END OF BORING - 176.0' BGS

100

+680.0

8 SHEETS
PROJECT 8INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
856.0 Hole No.  8-GREENWOOD

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND
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ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  8-GREENWOOD
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ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 8-GREENWOOD
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #8 – Greenwood Township 
MCCD Property at Barber Fen on Wondermere Rd 

The Greenwood Township site is located on the property of an abandoned farm house.  Some former 
buildings can be seen in the aerial photo of the site in Appendix A-8.  Demolition debris from the house or out-
buildings could be seen at the surface during site inspections, but were especially evident during installation of 
the protective bollards in the upper 4-feet of the soil.  Below the surficial fill, a 20 foot thick till sequence 
overlies the uppermost water bearing unit.  The upper water bearing unit is approximately 15 feet thick and 
consists of gravelly coarse sands that grade to fine sands below 34 feet.  Although a shallow well was not 
installed at this depth, this shallow unit is likely critical to the Barber Fen because it likely discharges along the 
banks of Nippersink Creek.  The base of the upper water bearing unit occurs at an elevation of approximately 
820 ft msl, while the elevation of the creek is approximately 815 ft msl at the site.  Since fens are typically fed 
by cool, mineralized groundwater that supports the unique flora and fauna, an additional well screened within 
the upper water bearing unit (roughly between 25 and 33 ft bgs) may be of interest of the MCCD for resource 
protection purposes. 

The intermediate hydrostatic zone appears to also discharge to Nippersink Creek based on head levels, but 
discharge likely occurs upward along the creek and not along the stream bank.  However, the intermediate 
hydrostatic zone at the Greenwood site appears to be very productive.  The intermediate aquifer is 
approximately 20 feet thick and consists of nearly 70% gravel based on the particle size test results.  The 
conductivity test result of 2.7E-10 cm/sec also showed that this interval was very permeable.  

The deepest well at the site was installed in a thicker aquifer (48 ft thick aquifer between 120 and 168 ft bgs), 
but had a lower conductivity.  Based on the water level monitoring data, it appears this unit maybe utilized by 
nearby residents as a potable water source based on the “choppy” appearance of the water level hydrograph.   
These pronounced head fluctuations may be indicative of nearby pumping wells.   
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Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008
7.09 851.27 19.03 839.36
7.13 851.23 18.7 839.69

7.71 850.65 19.31 839.08

7.77 850.59 19.41 838.98

6.90 851.46 18.55 839.84

7.16 851.20 18.69 839.70

8-GRN-D8-GRN-I

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Greenwood
8

855.97 855.97
858.36 858.39

West Well East Well
72.68 155.50
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Site 8 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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Site 8 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Piper Plot

Legend
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DESCRIPTION: Piper Linear Diagram - Well Site #8

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009











Expression Value Units
w(t1) = -1.7 ft.
w(t2) = -0.24 ft.
t1 = 4.5 sec.
t2 = 14.6 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 60 ft.
Ls = 5 ft.

= 10.1 sec.
= 0.6221 s-1

= 0.19384 s-1

T = b+a lnT
(g/L)1/2 = 0.6516
d = 0.2975
a = 0.00189 ft2/sec

Assume S = 5.0E-04
b = 0.025 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0180 ft2/sec

T2 = 0.0174 ft2/sec

T = 1504 ft2/day
Aquifer Thickness = 20 ft.

Hydraulic Conductivity = 75 ft/day
2.65E-02 cm/sec

Reference:

Check the results:
L = 75.4 ft -12.9 -17.1% less than 20%? YES
L = 62.5 ft

= 1.01E-02 less than 0.1? YES
d = 0.2975 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation

Greenwood Township - Intermediate Well

HyCond_Underdamped-Solutions.xls 8-GRN-I t1





Expression Value Units
w(t1) = -0.8 ft.
w(t2) = -0.01 ft.
t1 = 7.6 sec.
t2 = 23.0 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 131.2 ft.
Ls = 5 ft.

= 15.4 sec.
= 0.4080 s-1

= 0.28772 s-1

T = b+a lnT
(g/L)1/2 = 0.4992
d = 0.5763
a = 0.00075 ft2/sec

Assume S = 5.0E-04
b = 0.010 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0066 ft2/sec

T2 = 0.0063 ft2/sec

T = 548 ft2/day
Aquifer Thickness = 48 ft.

Hydraulic Conductivity = 11 ft/day
4.02E-03 cm/sec

Reference:

Check the results:
L = 128.4 ft 5.3 4.1% less than 20%? YES
L = 133.7 ft

= 1.47E-02 less than 0.1? YES
d = 0.5763 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation
Greenwood Township - Deep Well (Test #1)

HyCond_Underdamped-Solutions.xls 8-GRN-D t1







Expression Value Units
w(t1) = -0.75 ft.
w(t2) = -0.01 ft.
t1 = 6.6 sec.
t2 = 22.6 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 131.2 ft.
Ls = 5 ft.

= 16 sec.
= 0.3927 s-1

= 0.26984 s-1

T = b+a lnT
(g/L)1/2 = 0.4765
d = 0.5663
a = 0.00072 ft2/sec

Assume S = 5.0E-04
b = 0.010 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0065 ft2/sec

T2 = 0.0062 ft2/sec

T = 533 ft2/day
Aquifer Thickness = 48 ft.

Hydraulic Conductivity = 11 ft/day
3.92E-03 cm/sec

Reference:

Check the results:
L = 141.0 ft -7.3 -5.1% less than 20%? YES
L = 133.7 ft

= 1.45E-02 less than 0.1? YES
d = 0.5663 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation
Greenwood Township - Deep Well (Test #2)

HyCond_Underdamped-Solutions.xls 8-GRN-D t2
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Additional Well Site Information 
 
 

 

 







AECOM Environment 
 

 
 1 August 2009 K:\PROJECTS\200804080\In_Progress\Report\PDFs\_Folio 

PDFs – Sorted~\13_PhotoLogs\ 

 

 

 
Greenwood Township Well Site – Staked Location  Greenwood Township Well Site – Set up on Hole 

 

 

 
Greenwood Township Subsurface Samples  Greenwood Township Well Site 
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Greenwood Township Well Site Entrance (Well in Center of Photo)  Greenwood Township Well Site 

 

  

Greenwood Township Well Site – Inside Casing w/ Monument   

 



Depth Logger 152.84' bgs

BH Fluid Formation 

File Name MCTH8-08EMGAM

COMPANY: McHenry County & US Corp of Engineers

Depth Driller 153'

OTHER SERVICES

Witness: NOT WITNESSED

Location:

Casing 2" PVC +2.5 to -153' bgs

Date 10/21/08

Well #8 Greenwood Township

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

0 100mS/m

Gamma

0 100cps

I. Res.

0 40ohm-m
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1.0

3.5

19.0

1
0.0
5.0

2
5.0
15.0

3
15.0
25.0

Sample No. 1 from 2.0' - 3.0'

Qp = 1.5 TSF @9.0'

Sample No. 2 from 12.0' to 13.0'
Qp = 1.75 TSF @12.0'

Topsoil: OL, Black organic clayey silt

CL, Reddish brown silty clay, little fine gravel,
occasional fine black laminations, damp

SC, Brown gravelly-clayey sand, little silt,
trace organics, medium dense, moist to wet
below 8.0'

Note:  Stiffness increases slightly with depth

GW, Brown sandy fine to coarse gravel, loose,
wet

100

100

100

+862.2

+859.7

+844.2

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

208.5
1.5

210.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,083,060.00   E 984,550.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Dan Tonnancour

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

10/1/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

808.715. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  9-McHENRY

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+863.2

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+863.2 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

10/2/2008

23

DRILLING LOG 9
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%98

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

9-McHENRY N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  9-McHENRY

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 9-McHENRY



23.5

29.0

33.0

35.5

45.0

4
25.0
35.0

5
35.0
45.0

6
45.0

Sample No. 3 from 21.0' - 22.0'

% Gravel/% Sand/% Fines = 37/62/2
from 24.0' to 25.0'

Sample No. 4 from 30.0' to 31.0'
Qp = 0.5 to 0.0 TSF @31.0'

Qp = 1.5 TSF @37.0'

Qp = 0.0 TSF @38.0' (silt)

Qp = 1.25 TSF @40.0'

Qp = 1.75 TSF @42.0'

Qp = 0.25 TSF @44.0'
Sample No. 5 from 44.0' to 45.0'

GW, Brown sandy fine to coarse gravel, loose,
wet (continued)

SP, Brown medium sand, trace fine gravel,
loose, wet

ML, Brown sandy silt, little gravel/clay, stiff,
moist to wet, not plastic

SC, Gray clayey sand, little fine to coarse
gravel and silt, medium dense to soft, moist

CL-ML, Gray clayey silt, trace fine gravel, stiff
to medium dense, moist, low plasticity

100

100

100

+839.7

+834.2

+830.2

+827.7

+818.2

9 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
863.2 Hole No.  9-McHENRY

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  9-McHENRY

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 9-McHENRY



55.0

7
55.0
65.0

8
65.0
75.0

Qp = 2.5 TSF @46.0'

Qp = 3.0 TSF @47.0'

Qp = 4.0 TSF @49.0'

Qp = 2.5 TSF @51.0'

Qp = 4.5+ TSF @53.0'

Sample No. 6 from 54.0' to 55.0'
Qp = 3.5 TSF @55.0'

QP = 2.5 TSF @58.0'

Qp = 4.5 TSF @61.0'

Qp = 2.0 TSF @63.0'

Sample No. 7 from 64.0' to 65.0'

Qp = 1.75 TSF @68.0'

Qp = 1.5 TSF @71.0'

CL, Gray silty clay, trace coarse sand and fine
gravel (occasional silt partings), stiff to hard,
moist (continued)

Note:  10/2/08 - 0700, water level 54.5 ft. bgs
~15 hours after borehole completion

100

95

9 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
863.2 Hole No.  9-McHENRY

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  9-McHENRY

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 9-McHENRY



74.0

9
75.0
85.0

10
85.0
95.0

11
95.0

105.0

Sample No. 8 from 71.0' to 72.0'

Qp = 4.5+ TSF @80.0'

Sample No. 9 from 82.0' to 83.0'

Qp = 4.0 TSF @88.0'

Qp = >4.5 TSF @92.0'
Sample No. 10 from 92.0' to 93.0'

Qp = >4.5 TSF @94.0'

Qp = 3.0 TSF @96.0'

CL, Gray silty clay, trace coarse sand and fine
gravel (occasional silt partings), stiff to hard,
moist (continued)

Note:  Silt with gravel encountered from 73.0'
to 74.0'

CL, Reddish brown silty clay, little fine to
medium gravel, trace coarse sand, hard to
extremely hard, damp

95

95

100

+789.2

9 SHEETS
PROJECT 4INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
863.2 Hole No.  9-McHENRY

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  9-McHENRY

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 9-McHENRY



12
105.0
115.0

13
115.0
125.0

Qp = 3.5 TSF @99.0'

Qp = 4.0 TSF @102.0'

Sample No. 11 from 104.0' to 105.0'
Qp = 3.5 TSF @105.0'

Qp = 4.5 TSF @107.0'

Qp = 4.5 TSF @112.0'

Sample No. 12 from 114.0' to 115.0'

Qp = 3.25 TSF @117.0'

Qp = 4.5 TSF @119.0'

CL, Reddish brown silty clay, little fine to
medium gravel, trace coarse sand, hard to
extremely hard, damp (continued)

100

100

9 SHEETS
PROJECT 5INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
863.2 Hole No.  9-McHENRY

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  9-McHENRY

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 9-McHENRY



14
125.0
133.0

15
133.0
140.0

16
140.0
145.0

17
145.0
155.0

Qp = 2.5 TSF @123.0'

Sample No. 13 from 124.0' to 125.0'

Qp = >4.5 TSF @130.0'

Sample No. 14 from 131.0' to 132.0'
QP = >4.5 TSF at 132.0'

Qp = 4.5+ TSF @ 140.0'

Qp = 3.0 TSF @143.0'

Sample No. 15 from 144.0' to 145.0'

QP = 3.5 TSF @146.0'

CL, Reddish brown silty clay, little fine to
medium gravel, trace coarse sand, hard to
extremely hard, damp (continued)
Note:  1" thick sand seam encountered at
123.5'

Note:  10/2/08 - 0700, water level measured
to be 17.10 ft. bgs when borehole was opent
to 145.0'

119

129

160

100

9 SHEETS
PROJECT 6INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
863.2 Hole No.  9-McHENRY

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  9-McHENRY

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 9-McHENRY



153.0
153.5

156.0

160.0

161.0

18
155.0
165.0

19
165.0
175.0

Qp = 2.5 TSF @150.0'

Sample No. 16 from 154.0' to 155.0'

Sample No. 17 from 164.0' to 165.0'

CL, Reddish brown silty clay, little fine to
medium gravel, trace coarse sand, hard to
extremely hard, damp (continued)

SC, Clayey sand contact over 0.4'
SP, Gray medium sand, little coarse sand and
gravel, moderately dense, wet

ML, Gray silt, dense, not cohesive, no
plasticity, wet with black bedding planes on
0.05 to 0.1' intervals

Note:  Clay seam encountered from 158.4' to
158.6'

CL, Gray silty clay, stiff, moist

SP, Gray medium sand, trace fine to coarse
sand, dense, wet

100

75

+710.2
+709.7

+707.2

+703.2

+702.2

9 SHEETS
PROJECT 7INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
863.2 Hole No.  9-McHENRY

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  9-McHENRY

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 9-McHENRY



181.0

183.0

187.0

20
175.0
185.0

21
185.0
195.0

22
195.0
202.0

Sample No. 18 from 174.0' to 175.0'

% Gravel/% Sand/% Fines = 2/81/17
from 176.0' to 177.0'

Sample No. 19 from 181.0' to 182.0'

Sample No. 20 from 184.0' to 185.0'

Qp = >4.5 TSF @191.0'

Qp = >4.5 TSF @194.0'
Sample No. 21 from 194.0' to 195.0'

Qp = >4.5 TSF @198.0'

SP, Gray medium sand, trace fine to coarse
sand, dense, wet (continued)

OL, Gray, brown, and black layered and
mottled organic silt, soft, moist

SP, Brown coarse sand, little medium sand,
loose, wet

Note:  Turns gray with depth

CL, Brownish gray clayey silt, little coarse
sand and fine gravel, stiff to very stiff (187.0' t
189.0'); hard to extremely hard (189.0' to
195.0')

90

100

100

+682.2

+680.2

+676.2

9 SHEETS
PROJECT 8INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
863.2 Hole No.  9-McHENRY

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  9-McHENRY

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 9-McHENRY



205.5

208.5

210.0

23
202.0
203.0

24
203.0
205.5

25
205.5
210.0

Qp = >4.5 TSF @198.0'
Sample No. 22 from 201.0' to 202.0'

Qp = >4.5 TSF @207.0'
Sample No. 23 from 207.0' to 208.0'

AECOM Project No. 60095270

CL, Brownish gray clayey silt, little coarse
sand and fine gravel, stiff to very stiff (187.0' t
189.0'); hard to extremely hard (189.0' to
195.0') (continued)

ML, Gray cobbly, gravelly silt, little sand, trace
clay, extremely hard, dry, not plastic

Gray Dolomite Bedrock

END OF BORING - 210.0' BGS

100

100

100
+657.7

+654.7

+653.2

9 SHEETS
PROJECT 9INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
863.2 Hole No.  9-McHENRY

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  9-McHENRY

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 9-McHENRY
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #9 – McHenry Township 
Harrison-Benwell Park on McCullom Lake Rd 

Two wells were installed at the McHenry Township well site in sand units that were separated by a thick till 
sequence that is believed to be the main diamicton unit of the of the Tiskilwa Formation between 29 and 153 
feet below ground surface.  A very thin intratill silt seam was observed between 73 and 74 ft, but was deemed 
relatively insignificant and not worthy of a separate monitoring installation.  The McHenry Township well site 
was one of the most difficult boreholes to advance using the roto-sonic drilling method.  Unconfined 
compressive strength measurements taken in the field were frequently greater than 4.5 tons per square foot 
(tsf) throughout the very hard till.  Another noteworthy occurrence in the samples was an organic silt layer that 
was observed near the bottom of the hole between 181-183 ft bgs.  It is suspected that the organic-rich silt 
represents windblown deposits and the former soil horizon of the Morton-Robein-Berry Clay complex.  The 
organic-rich silt is a marker bed for the Sangamon Episode where climate conditions were similar to those of 
today (Curry et al, 1997).  

The deep well is set immediately overlying the paleosol between 175 and 180 ft bgs, in a 34 foot thick sand 
aquifer.  If the paleosol is part of the Sangamon Episode, then the deep hydrostatic zone is likely the 
Pearl/Ashmore aquifer.  According to the well construction report obtained for the Harrison School located next 
to the site, the deep well is likely screened in the same unit as the school’s well. 

Groundwater quality results at the shallow well indicated elevated levels of sodium and chloride.  These results 
were interpreted to be anthropogenic results of road salt runoff.  
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Well Site Testing Results 
 
 

 

 







Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008 13.13 852.79 57.9 808.02

13.82 852.10 57.74 808.18

13.84 852.08

57.89 808.03

12.33 853.59 57.31 808.61
12.43 853.49 57.51 808.41

9-MCH-D9-MCH-S

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

McHenry
9

863.18 863.18
865.92 865.92

North Well South Well
28.61 182.70

K:\PROJECTS\200804080\In_Progress\STS-McHenry Cty_WLs IN PROGRESS.xls
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Site 9 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.
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Site 9 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Piper Plot

Legend
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DESCRIPTION: Piper Linear Diagram - Well Site #9

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009
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WELL TEST ANALYSIS

Data Set:  K:\PROJECTS\200804080\In_Progress\Troll-files\AQTESOLV-files\9-McH-S_001_B&R.aqt
Date:  04/05/09 Time:  12:22:16

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  10. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (9-McH-S)

Initial Displacement:  6.4 ft Static Water Column Height:  14.8 ft
Total Well Penetration Depth:  6.4 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.01083 cm/sec y0 = 5.822 ft
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WELL TEST ANALYSIS

Data Set:  K:\PROJECTS\200804080\In_Progress\Troll-files\AQTESOLV-files\9-McH-D_001_B&R.aqt
Date:  04/05/09 Time:  12:21:51

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  34. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (9-McH-D)

Initial Displacement:  5.05 ft Static Water Column Height:  125. ft
Total Well Penetration Depth:  26.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.02003 cm/sec y0 = 5.205 ft
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McHenry Township Well Site – Staked Location  McHenry Township Subsurface Samples 

 

 

 
McHenry Township Subsurface Samples  McHenry Township Well Site 
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McHenry Township Well Site Entrance (Well in Center of Photo)  McHenry Township Well Site 

 

 

 
McHenry Township Well Site – Casing & Monument  McHenry Township Well Site – Inside Casing 

 



Depth Logger 179.8' bgs

BH Fluid Formation 

File Name MCHTH9-08EMGAM

COMPANY: McHenry County & US Corp of Engineers

Depth Driller 202' bgs

OTHER SERVICES

Witness: NOT WITNESSED

Location:

Casing 2" PVC +2.8 to -180' bgs

Date 10/22/08

Well #9 MCHENRY TWNSHP

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS/m

Gamma

0 100cps

I. Res.

10 25ohm-m
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 A-10:  Folio for Well Site #10 – Marengo Township 
 

Table of Contents 

I.) Site Location Map – Location in County 
II.) Site Location Map – Location on USGS Topographic Map 
III.) Site Location Map – Location on USGS High Resolution Orthophoto 
IV.) Site Boring Log 
V.) Well Construction Diagram 
VI.) Well Site Summary and Commentary 
VII.) Particle Size Distribution Report 
VIII.) Table of Water Level Measurements 
IX.) Well Development Field Log 
X.) Water Quality Analysis Results 
XI.) Groundwater Sampling Field Log 
XII.) Hydraulic Conductivity Testing Results 
XIII.) In-Situ LevelTrollTM Calibration Report 
XIV.) Site Photographs 
XV.) Downhole Geophysical Testing 
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4.0

10.0

1
0.0
5.0

2
5.0
15.0

3
15.0
25.0

Sample No. 1 from 2.0' - 3.0'
Qp = 2.75 - 3.25 TSF @2.0'

Sample No. 2 from 8.0' - 9.0'

Sample No. 3 from 14.0' - 15.0'

Sample No. 4 from 18.5' - 19.5'

% Gravel/% Sand/% Fines = 16/83/1
from 18.0' to 19.0'

Topsoil: OL, Dark brown clayey organic silt,
little sand, fine gravel, hard, dry

SC, Brown to dark brown sandy clay to clayey
sand (sand content increases with depth), stiff
to very dense, moist

SP, Brown fine sand, trace fine gravel
(content increases with depth), dense, wet

SP, Gray medium sand, trace to little coarse
sand and fine gravel, trace fine sand (varies
with bedding), loose, wet

90

90

100

+779.9

+776.9

+770.9

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

42.0
8.0

50.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,037,239.00   E 883,606.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Bill Zakow

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

10/29/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

776.115. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  10-MARENGO

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+780.9

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+780.9 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

10/29/2008

8

DRILLING LOG 3
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%97

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

10-MARENGO N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  10-MARENGO

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 10-MARENGO
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42.0

4
25.0
35.0

5
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6
45.0

Sample No. 5 from 24.5' - 25.0'

Qp = 2.5 TSF @27.0'

Qp = >4.5 TSF @30.0'

Qp = 3.5 TSF @33.0'

Sample No. 6 from 34.0' - 35.0'

Qp = 3.75 TSF @39.0'

Sample No. 7 from 41.9' to 42.1'

SP, Brownish gray fine sand, some clayey
content with depth, dense, wet

CL, Gray sandy silty clay, trace fine to coarse
gravel, stiff to very stiff, low plasticity, massive
matrix supported till

Dark grayish green shale, soft
Ordovician System,  Maquoketa Group,
Brainard Formation

100

100

90

+759.9

+754.9

+738.9

3 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
780.9 Hole No.  10-MARENGO

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  10-MARENGO

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 10-MARENGO



50.0

50.0

Sample No. 8 from 48.0' to 49.0'

AECOM Project No. 60095270

Dark grayish green shale, soft
Ordovician System,  Maquoketa Group,
Brainard Formation (continued)

END OF BORING - 50.0' BGS
+730.9

3 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
780.9 Hole No.  10-MARENGO

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  10-MARENGO

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 10-MARENGO
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #10 – Marengo Township 
MCCD Land on County Line Rd 

The western-most well in County, the Marengo site is located south and west of Wisconsin-aged deposits.  
The site is located in the flat outwash plain of the Kishwaukee River valley.  The sand deposits at the surface 
are 26 feet and are underlain by a 16 foot till sequence.  The till overlies weathered Ordovician Maquoketa 
Group bedrock.  The well site is located in close proximity to Rush Creek and the Kishwaukee River. Because 
of the high water table in the sand (~776 ft msl) and river (~773 ft msl), it is recommended that the surface 
water bodies (i.e. the Kishwaukee River and Rush Creek) be monitored for stage and flow to obtain data on 
the local surface and ground water interactions and water budget.   
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Well Site Testing Results 
 
 

 

 





Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008

6.85 776.06

7.11 775.80

6.99 775.92

5.51 777.40

6.12 776.79

10-MAR-S

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Marengo
10

780.93
782.91

Single Well
22.26
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Site 10 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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16-GRF-I 16-GRF-D 17-ALG-S 17-ALG-D

Hydrograph lines for deep wells are dashed.
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Site 10 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Piper Plot

Legend
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DESCRIPTION: Piper Linear Diagram - Well Site #10

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009
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WELL TEST ANALYSIS

Data Set:  K:\...\10-MAR-S_001_cB&R.aqt
Date:  04/05/09 Time:  12:21:16

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  21. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (10-MAR-S)

Initial Displacement:  9.2 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  14.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.08004 cm/sec y0 = 9.16 ft
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WELL TEST ANALYSIS

Data Set:  K:\...\10-MAR-S_002_cB&R.aqt
Date:  04/05/09 Time:  12:20:54

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  21. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (10-MAR-S)

Initial Displacement:  9.1 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  14.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0701 cm/sec y0 = 8.535 ft
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Marengo Township Well Site  Marengo Township Subsurface Samples 

 

 

 
Marengo Township Subsurface Samples  Marengo Township Well Site Entrance (well is right of center) 
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Marengo Township Well Site  Marengo Township Well Site – Casing and Monument 

 

 

 
Marengo Township Well Site – Inside Casing  Marengo Township Well Site – Well Label 

 



Depth Logger 20.53' BGS

BH Fluid FORMATION 

File Name MCHTH10-09EM

COMPANY: MCHENRY CO. & USACE

Depth Driller 50' BGS

OTHER SERVICES
H2O LEVEL & GPS

Witness: NOT WITNESSED

Location: MARENGO TWP - COUNTY LINE

Casing 2" PVC 2.0' AGS - 21'BGS

Date 1/21/2009

Well MARENGO TWP #10

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS

I. Res.

1 25ohm-m

Gamma

0 100cps

 5

10

15

20

Page 1
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A-11:  Folio for Well Site #11 – Seneca Township 
 

Table of Contents 

I.) Site Location Map – Location in County 
II.) Site Location Map – Location on USGS Topographic Map 
III.) Site Location Map – Location on USGS High Resolution Orthophoto 
IV.) Site Boring Log 
V.) Well Construction Diagram 
VI.) Well Site Summary and Commentary 
VII.) Particle Size Distribution Report 
VIII.) Table of Water Level Measurements 
IX.) Well Development Field Log 
X.) Water Quality Analysis Results 
XI.) Groundwater Sampling Field Log 
XII.) Hydraulic Conductivity Testing Results 
XIII.) In-Situ LevelTrollTM Calibration Report 
XIV.) Site Photographs 
XV.) Downhole Geophysical Testing 
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Well Site Location Maps 
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Boring and Well Construction Details 
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5.0
15.0

3
15.0
25.0

Sample No. 1 from 7.0' - 8.0'

Sample No. 2 from 14.0' - 15.0'

Topsoil: CL, Brown with black mottling, sandy
clay, little organics, very stiff

SC, Dark brown clayey sand, trace fine gravel,
trace orange/black mottles, very dense

SP, Brown medium sand, little coarse sand,
trace fine sand, dense, moist to wet

SP, Brown fine sand, dense, wet

SP, Light grayish brown, medium sand, loose,
wet

84

100

85

+829.1

+827.6

+823.6

+821.1

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

154.0
1.0

155.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,042,491.00   E 933,561.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Dan Tonnancour

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

10/22/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

827.115. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  11-SENECA

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+830.6

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+830.6 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

10/23/2008

19

DRILLING LOG 7
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%94

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

11-SENECA N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  11-SENECA

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 11-SENECA



24.0

42.0

43.5

44.5

4
25.0
35.0

5
35.0
45.0

6
45.0

Sample No. 3 from 24.0' - 25.0'

Sample No. 4 from 34.0' - 35.0'

Sample No. 5 from 42.0' to 43.0'

SP, Light grayish brown, medium sand, loose,
wet (continued)

SP, Gray medium sand, little coarse sand,
trace fine sand, trace fine gravel, loose, wet

GP, Gray fine gravel, little coarse sand, loose,
wet

SP, Gray fine sand, medium dense, wet

SP, Gray coarse sand, little fine to coarse
gravel and medium sand, loose, wet

100

100

80

+806.6

+788.6

+787.1

+786.1

7 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
830.6 Hole No.  11-SENECA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  11-SENECA

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 11-SENECA



52.0

60.0

64.0

68.0

55.0

7
55.0
65.0

8
65.0
75.0

Sample No. 6 from 52.0' to 53.0'

Sample No. 7 from 62.0' to 63.0'

SP, Gray coarse sand, little fine to coarse
gravel and medium sand, loose, wet
(continued)

GW, Gray fine gravel to coarse sandy fine
gravel, some medium to coarse gravel, loose,
wet

CL-ML, Grayish brown clayey silt, soft, little to
no plasticity, damp

GP, Gray sandy medium gravel, lttle fine
gravel, loose, wet

GW, Gray fine to coarse gravel, very loose,
clean, very productive wet

95

60

+778.6

+770.6

+766.6

+762.6

7 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
830.6 Hole No.  11-SENECA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  11-SENECA

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 11-SENECA



75.0

79.0

91.5

93.5

95.0

9
75.0
85.0

10
85.0
95.0

11
95.0

105.0

Sample No. 8 from 73.0' to 74.0'
% Gravel/% Sand/% Fines = 86/11/2
from 73.0' to 74.0'

Second attempt to collect Run 8; casing
at 75.0'; water level at 515' bgs

Sample No. 9 from 84.0' to 85.0'

Sample No. 10 from 92.0' to 93.0'

Sample No. 11 from 95.0' to 96.0'

GW, Gray fine to coarse gravel, very loose,
clean, very productive wet (continued)

SP, Grayish brown medium sand, loose, wet

GW, Gray sandy fine gravel, little medium
gravel, trace coarse gravel, very loose, wet

ML, Dark brown clayey silt, little sand and
gravel, hard diamicton, not plastic

GP, Gray fine to coarse gravel, loose, wet

SP, Brownish gray fine sand, dense, wet, very
well graded with sharp gradations

100

100

100

+755.6

+751.6

+739.1

+737.1

+735.6

7 SHEETS
PROJECT 4INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
830.6 Hole No.  11-SENECA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  11-SENECA

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 11-SENECA



97.5

107.5

115.0

12
105.0
115.0

13
115.0
125.0

Qp = 0.5 TSF @100.5'

Qp = 0.75 TSF @102.5'

Sample No. 12 from 104.0' to 105.0'
Qp = 0.75 TSF @104.5'

Sample No. 13 from 114.0' to 115.0'

Sample No. 14 from 119.0' to 120.0'

CH, Dark grayish brown fat clay, soft, moist,
highly plastic no intraclasts, massive with only
traces of fine sand pockets (usually only 1"
long and <1/6" thick), no distinguishable
bedding observed

ML, Grayish brown silt, very dense, not
cohesive/not plastic, very well sorted, moist

SP, Gray very fine sand, desne, wet, well
sorted

100

100

+733.1

+723.1

+715.6

7 SHEETS
PROJECT 5INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
830.6 Hole No.  11-SENECA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  11-SENECA

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 11-SENECA



123.0

126.0

129.5

131.0

132.5

134.0

139.0

141.0

14
125.0
135.0

15
135.0
145.0

16
145.0
155.0

Qp = 3.75 TSF @123.5'

Qp = 3.5 TSF @124.5'

Sample No. 15 from 127.0' to 128.0'

Sample No. 16 from 134.0' to 135.0'

Qp = 3.5 TSF @137.0'

Qp = 3.0 TSF @138.5'

Sample No. 17 from 144.0' to 145.0'

CL, Gray fat clay, stiff, damp, clean - no
clasts, high plasticity

CL-ML, Gray (with black laminations) clayey
silt, soft, little plasticity

Note:  Black bedding only in upper 2.0'

CL, Dark gray silty clay, stiff, well sorted

SP, Brownish gray fine sand, medium dense,
wet

SP, Grayish brown medium sand, little coarse
sand, trace fine gravel, medium dense

CL, Brownish gray silty clay, little fine gravel
and coarse sand, stiff diamicton

SP, Grayish brown fine sand, trace fine
garvel, medium dense

SP, Gray gravelly coarse sand, trace medium
gravel, loose

90

100

90

+707.6

+704.6

+701.1

+699.6

+698.1

+696.6

+691.6

+689.6

7 SHEETS
PROJECT 6INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
830.6 Hole No.  11-SENECA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  11-SENECA

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 11-SENECA



154.0

155.0

% Gravel/% Sand/% Fines = 65/33/2
from 151.0' to 152.0'

Sample No. 19 from 154.0' to 155.0'

AECOM Project No. 60095270

SP, Gray gravelly coarse sand, trace medium
gravel, loose (continued)

Dolomite, gray argillaceous, vuggy

END OF BORING - 155.0' BGS

+676.6

+675.6

7 SHEETS
PROJECT 7INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
830.6 Hole No.  11-SENECA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  11-SENECA

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 11-SENECA
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #11 – SenecaTownship 
Seneca Town Hall on Garden Valley Rd 

The Seneca Township well site is located in one of the most prolific aquifers in the County.  Located between 
the Marengo Moraine to the west and the Woodstock Moraine to the west, the Seneca well site has thick 
coarse sand and gravel deposits of the Henry Formation.  Both of the wells installed at the site were 
characterized by high hydraulic conductivity and elevated hydrostatic head.  The site it is characterized by a 
slight upward gradient, which suggests that groundwater is discharging to the nearby Kishwaukee River.  
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Well Site Testing Results 
 
 

 

 







Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008

6.74 825.99 7.41 825.32

6.47 826.26 7.84 824.89

5.99 826.74 6.66 826.07

5.23 827.50 6.32 826.41

5.65 827.08 6.67 826.06

11-SEN-D11-SEN-I

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Seneca
11

830.63 830.63
832.73 832.73
SE Well NW Well
77.50 155.30

K:\PROJECTS\200804080\In_Progress\STS-McHenry Cty_WLs IN PROGRESS.xls
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Site 11 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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1-CHE-S 1-CHE-D 2-ALD-D 3-HEB-I 3-HEB-D 4-RCH-S 4-RCH-I 4-RCH-D
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11-SEN-I 11-SEN-D 13-NUN-I 13-NUN-D 14-RIL-S 15-COR-S 15-COR-I 15-COR-D
16-GRF-I 16-GRF-D 17-ALG-S 17-ALG-D

Hydrograph lines for deep wells are dashed.
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Site 11 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.















Piper Plot

Legend

.. 11-SEN-1

A 1-CHE-S

V 1-CHE-D

A 2-ALD-D

A 4-RCH-S

'V 4-RCH-1

!I 4-RCH-D

Å 7-HRT-S

V 7-HRT-1

m 7-HRT-D

À 8-GRN-1

V 8-GRN-D

Å 9-MCH-S

A 10-MAR-S

V 3-HEB-D

T 11-SEN-D

A 13-NUN-1

V 13-NUN-D

A 14-RIL-S

A 15-COR-S

V 15-COR-1

ri 15-COR-D

Á 16-GRF-1

V 16-GRF-D

.A 17-ALG-D

Á Drilling Water

A 3-HEB-1

Vf 9-MCH-D

Cß 6ò 'ó ~
Na+K

ct
HC03

~ ~ c&

Ca CI

DESCRIPTION: Piper Linear Diagram - Well Site #11

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009













Expression Value Units
w(t1) = -3.9 ft.
w(t2) = -1.6 ft.
t1 = 4.2 sec.
t2 = 13.4 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 66.1 ft.
Ls = 5 ft.

= 9.2 sec.
= 0.6830 s-1

= 0.09684 s-1

T = b+a lnT
(g/L)1/2 = 0.6898
d = 0.1404
a = 0.00423 ft2/sec

Assume S = 1.0E-05
b = 0.072 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0612 ft2/sec

T2 = 0.0605 ft2/sec

T = 5229 ft2/day
Aquifer Thickness = 33.5 ft.

Hydraulic Conductivity = 156 ft/day
5.51E-02 cm/sec

Reference:

Check the results:
L = 67.3 ft 1.3 2.0% less than 20%? YES
L = 68.6 ft

= 7.89E-04 less than 0.1? YES
d = 0.1404 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation

Seneca Township - Intermediate Well (Test #1)

HyCond_Underdamped-Solutions.xls 11-SEN-I t1





Expression Value Units
w(t1) = -4.0 ft.
w(t2) = -1.7 ft.
t1 = 3.5 sec.
t2 = 13.0 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 66.1 ft.
Ls = 5 ft.

= 9.5 sec.
= 0.6614 s-1

= 0.09007 s-1

T = b+a lnT
(g/L)1/2 = 0.6675
d = 0.1349
a = 0.00426 ft2/sec

Assume S = 1.0E-05
b = 0.073 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0618 ft2/sec

T2 = 0.0611 ft2/sec

T = 5280 ft2/day
Aquifer Thickness = 33.5 ft.

Hydraulic Conductivity = 158 ft/day
5.56E-02 cm/sec

Reference:

Check the results:
L = 71.8 ft -3.2 -4.5% less than 20%? YES
L = 68.6 ft

= 7.72E-04 less than 0.1? YES
d = 0.1349 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation

Seneca Township - Intermediate Well (Test #2)

HyCond_Underdamped-Solutions.xls 11-SEN-I t2





Expression Value Units
w(t1) = -2.7 ft.
w(t2) = -0.5 ft.
t1 = 6.7 sec.
t2 = 20.5 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 142.5 ft.
Ls = 5 ft.

= 13.8 sec.
= 0.4553 s-1

= 0.11663 s-1

T = b+a lnT
(g/L)1/2 = 0.4700
d = 0.2481
a = 0.00163 ft2/sec

Assume S = 1.0E-05
b = 0.029 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0227 ft2/sec

T2 = 0.0223 ft2/sec

T = 1930 ft2/day
Aquifer Thickness = 15 ft.

Hydraulic Conductivity = 129 ft/day
4.54E-02 cm/sec

Reference:

Check the results:
L = 144.9 ft 0.1 0.1% less than 20%? YES
L = 145 ft

= 1.07E-03 less than 0.1? YES
d = 0.2481 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation

Seneca Township - Deep Well (Test #1)

HyCond_Underdamped-Solutions.xls 11-SEN-D t1





Expression Value Units
w(t1) = -2.3 ft.
w(t2) = -0.5 ft.
t1 = 7.5 sec.
t2 = 21.2 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 142.5 ft.
Ls = 5 ft.

= 13.7 sec.
= 0.4586 s-1

= 0.11748 s-1

T = b+a lnT
(g/L)1/2 = 0.4734
d = 0.2481
a = 0.00164 ft2/sec

Assume S = 1.0E-05
b = 0.029 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0229 ft2/sec

T2 = 0.0225 ft2/sec

T = 1944 ft2/day
Aquifer Thickness = 15 ft.

Hydraulic Conductivity = 130 ft/day
4.57E-02 cm/sec

Reference:

Check the results:
L = 142.8 ft 2.2 1.6% less than 20%? YES
L = 145 ft

= 1.07E-03 less than 0.1? YES
d = 0.2481 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation

Seneca Township - Deep Well (Test #2)

HyCond_Underdamped-Solutions.xls 11-SEN-D t2
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Additional Well Site Information 
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Seneca Township Well Site – Staked Location  Seneca Township Well Site – Set of on Hole 

 

 

 
Seneca Township Subsurface Samples  Seneca Township Subsurface Samples 
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Seneca Township Subsurface Samples  Seneca Township Well Site – After Rig Pulled Off 

 

 

 
Seneca Township Well Site  Seneca Township Well Site 
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Seneca Township Well Site - Monument  Seneca Township Well Site – Inside Casing 

 

  

Seneca Township Well Site – view west   

 



Depth Logger 153.13' BGS

BH Fluid FORMATION 

File Name MCHTH11-09EMGAM

COMPANY: MCHENRY CO. & USACE

Depth Driller 155.0' BGS

OTHER SERVICES
H2O LEVEL & GPS

Witness: NOT WITNESSED

Location: SENECA TWP

Casing 2" PVC 2.1' AGS - 153 'BGS

Date 1/21/2009

Well SENECA TWP #11

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS/m

Gamma

0 100cps

I. Res.

15 25ohm-m

10
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40

50

Page 1
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A-13:  Folio for Well Site #13 – Nunda Township 
 

Table of Contents 

I.) Site Location Map – Location in County 
II.) Site Location Map – Location on USGS Topographic Map 
III.) Site Location Map – Location on USGS High Resolution Orthophoto 
IV.) Site Boring Log 
V.) Well Construction Diagram 
VI.) Well Site Summary and Commentary 
VII.) Particle Size Distribution Report 
VIII.) Table of Water Level Measurements 
IX.) Well Development Field Log 
X.) Water Quality Analysis Results 
XI.) Groundwater Sampling Field Log 
XII.) Hydraulic Conductivity Testing Results 
XIII.) In-Situ LevelTrollTM Calibration Report 
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Well Site Location Maps 
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Boring and Well Construction Details 
 
 

 

 



1.0

2.5

8.0

15.5

17.0

1
0.0
5.0

2
5.0
15.0

3
15.0
25.0

Sample No. 1 from 4.0' - 5.0'

QP = 1.75 TSF @5.5'

Sample No. 2 from 14.0' - 15.0'

Sample No. 3 from 16.0' - 17.0'

Topsoil: OL, Black dense organic silt

CL, Dark brown silty clay, little sand and
organics, stiff, damp

CL, Brown/light brown mottled sitly clay, little
fine gravel, trace organics and sand, stiff,
moist

Note:  Trace black mottles, weathered till

CL, Olive brown to brown silty clay, little
coarse sand and fine gravel, trace medium
gravel, very stiff to hard, moist

SP, Grayish brown fine sand, moderately
dense, wet

GC, Brownish gray sandy-gravelly clay, little
silt, very stiff with occasional medium dense
spots, damp

90

90

85

+784.3

+782.8

+777.3

+769.8

+768.3

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

150.0
3.0

153.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,053,939.00   E 1,000,377.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Dan Tonnancour

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

10/9/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

739.315. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  13-NUNDA

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+785.3

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+785.3 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

10/10/2008

20

DRILLING LOG 7
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%95

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

13-NUNDA N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  13-NUNDA

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 13-NUNDA



22.5

24.0

4
25.0
35.0

5
35.0
45.0

6
45.0

Sample No. 4 from 20.0' - 21.0'

Sample No. 5 from 23.0' to 24.0'
Sample No. 6 from 24.0' to 25.0'
Qp = >4.5 TSF @25.0'

Sample No. 7 from 34.0' to 35.0'
Qp = >4.5 TSF @35.0'

Qp = 4.5+ TSF @40.0'

Sample No. 8 from 44.0' to 45.0'
Qp = 4.5+ TSF @45.0'

GC, Brownish gray sandy-gravelly clay, little
silt, very stiff with occasional medium dense
spots, damp (continued)

GW, Gray sandy fine to medium gravel, loose,
moist to wet

CL, Dark pinkish brown silty clay, little coarse
sand and fine to medium gravel, very hard,
damp

Note:  Gravelly seams noted between 26.0'
and 27.0'

100

100

100

+762.8

+761.3

7 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
785.3 Hole No.  13-NUNDA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  13-NUNDA

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 13-NUNDA



55.0

7
55.0
65.0

8
65.0
75.0

Qp = >4.5 TSF @47.0'

Qp = >4.5 TSF @50.0'

Qp = 4.5 TSF @53.5'
Sample No. 9 from 54.0' to 55.0'

Qp = >4.5 TSF @56.5'

Qp = >4.5 TSF @59.5'

Qp = >4.5 TSF @61.0'

Sample No. 10 from 62.5' to 63.5'
Qp = >4.5 TSF @63.0'

Qp = >4.5 TSF @66.5'

Qp = >4.5 TSF @70.0'

CL, Dark pinkish brown silty clay, little coarse
sand and fine to medium gravel, very hard,
damp

Note:  Gravelly seams noted between 26.0'
and 27.0' (continued)

85

100

7 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
785.3 Hole No.  13-NUNDA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  13-NUNDA

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 13-NUNDA



94.5

9
75.0
85.0

10
85.0
92.0

11
92.0
95.0

12
95.0

105.0

Qp = >4.5 TSF @72.0'

Sample No. 11 from 74.0' to 75.0'
Qp = >4.5 TSF @74.0'

Qp = 4.5 TSF @76.0'

Qp = 4.0 TSF @79.5'

Qp = >4.5 TSF @82.0'

Sample No. 12 from 84.0' to 85.0'
Qp = >4.5 TSF @85.0'

Qp = >4.5 TSF @87.0'

Qp = >4.5 TSF @89.0'

Sample No. 13 from 95.0' to 96.0'

CL, Dark pinkish brown silty clay, little coarse
sand and fine to medium gravel, very hard,
damp

Note:  Gravelly seams noted between 26.0'
and 27.0' (continued)

SW, Brownish gray medium to coarse sand
with fine to medium gravel, trace to little silt,
trace coarse gravel and cobbles, moderately
dense, wet

100

100

100

100

+690.8

7 SHEETS
PROJECT 4INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
785.3 Hole No.  13-NUNDA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  13-NUNDA

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 13-NUNDA



107.0

121.0

13
105.0
115.0

14
115.0
125.0

Sample No. 14 from 104.0' to 105.0'

% Gravel/% Sand/% Fines = 68/29/3
from 108.0' to 109.0'

Sample No. 15 from 110.0' to 111.0'

Sample No. 16 from 119.0' to 120.0'

Qp = 3.5 TSF @122.0'

SW, Brownish gray medium to coarse sand
with fine to medium gravel, trace to little silt,
trace coarse gravel and cobbles, moderately
dense, wet (continued)

GW, Gray medium to coarse sandy gravel,
trace cobbles, loose, wet

CL-ML, Gray silty clay to clayey silt, trace fine
gravel, stiff to very stiff (with dense pockets),
damp, medium plasticity, but reduces with
increasing silt content

95

100

+678.3

+664.3

7 SHEETS
PROJECT 5INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
785.3 Hole No.  13-NUNDA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  13-NUNDA

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 13-NUNDA



127.0

143.4

15
125.0
135.0

16
135.0
145.0

17
145.0
150.5

Sample No. 17 from 124.0' to 125.0'
Qp = 3.5 TSF @124.0'

Qp = 4.5 TSF @127.0'

Qp = >4.5 TSF @130.0'

Qp = >4.5 TSF @133.5'
Sample No. 18 from 134.0' to 135.0'

Sample No. 19 from 144.0' to 154.0'

% Gravel/% Sand/% Fines = 31/40/30
from 145.0' to 146.0'

Qp = >4.5 TSF at 146.5'

Sample No. 20 from 148.0' to 149.0'

CL-ML, Gray silty clay to clayey silt, trace fine
gravel, stiff to very stiff (with dense pockets),
damp, medium plasticity, but reduces with
increasing silt content (continued)

CL, Gray silty clay, trace fine gravel, very stiff,
damp, medium plasticity

GM, Gray gravelly silt, some sand, very hard,
damp

Note:  Occasional granular layer, frequent
dolomite clasts; hardpan (not plastic)

Note:  Drill chatter noticed at approximately
147.0' to 148.0', caused by bedrock clasts and
rounded cobbles

100

75

73

+658.3

+641.9

7 SHEETS
PROJECT 6INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
785.3 Hole No.  13-NUNDA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  13-NUNDA
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ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 13-NUNDA



150.0

153.0

18
150.5
153.0

AECOM Project No. 60095270

Dolomitic Bedrock, gray fine grained,
moderately hard, trace faint blue discoloration,
few vugs

END OF BORING - 153.0' BGS

100

+635.3

+632.3

7 SHEETS
PROJECT 7INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
785.3 Hole No.  13-NUNDA

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  13-NUNDA
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McHenry County Observation Wells 13-NUNDA
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WELL SITE DATA SUMMARY AND COMMENTARY 

 Well Site #13 – Nunda Township 
Stickney Run Park (north entrance) on State Park Rd. 

The Nunda Township well site is located close to the Fox River, which acts the regional discharge for the 
quaternary aquifers.  As a result, groundwater elevations in the well are the lowest observed among the new 
observation wells.  Discharge conditions are suggested by the slight upward gradients observed between the 
shallow and deep wells.  Similar to the McHenry Township site located at Harrison-Benwell Park, the Nunda 
site also consisted of very hard till.  The difficult drilling at the two sites is believed to be related to similar 
depositional environments of the Tiskwila Till.  However, a shallow well was installed in McHenry, whereas the 
surficial aquifer at the Nunda site was not instrumented with a monitoring well. Had been installed, Nunda 
shallow well would have been targeted for sand and/or gravel deposits between 16 and 24 feet below grade.  
Instead, an intermediate and a deep well were installed.  The intermediate well was installed within a relatively 
coarse sand and gravel aquifer that was 26 feet thick (between 95 and 121 ft bgs).  The deep well was 
installed at the bedrock interface.  Limited granular units were found overlying the bedrock surface. 
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Well Site Testing Results 
 
 

 

 







Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008
48.5 739.08 48.29 739.29

49.63 737.95 49.49 738.09

48.19 739.39
47.48 740.10

47.99 739.59 48.06 739.52

49.2 738.38 48.97 738.61

13-NUN-I 13-NUN-D

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Nunda
13

785.32 785.32
787.58 787.58

NW Well SE Well
115.25 154.50

K:\PROJECTS\200804080\In_Progress\STS-McHenry Cty_WLs IN PROGRESS.xls



K:\PROJECTS\200804080\In_Progress\STS-McHenry Cty_WLs IN PROGRESS - figs for each site.xls

Site 13 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.
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Site 13 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.















~~~~,,)~;;'., ,

Piper Plot

Legend
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DESCRIPTION: Piper Linear Diagram - Well Site #13

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009
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WELL TEST ANALYSIS

Data Set:  C:\...\13-NUN-I_001_B&R.aqt
Date:  04/07/09 Time:  11:44:18

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  26.5 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (13-NUN-I)

Initial Displacement:  5.21 ft Static Water Column Height:  65.6 ft
Total Well Penetration Depth:  18. ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.04135 cm/sec y0 = 5.394 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\13-NUN-I_002_B&R.aqt
Date:  04/07/09 Time:  11:43:55

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  26.5 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (13-NUN-I)

Initial Displacement:  6.58 ft Static Water Column Height:  65.6 ft
Total Well Penetration Depth:  18. ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.03773 cm/sec y0 = 7.074 ft
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WELL TEST ANALYSIS

Data Set:  K:\PROJECTS\200804080\In_Progress\Troll-files\AQTESOLV-files\13-NUN-D_001_B&R.aqt
Date:  04/05/09 Time:  11:13:41

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  8. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (13-NUN-D)

Initial Displacement:  6.48 ft Static Water Column Height:  105. ft
Total Well Penetration Depth:  6.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.008453 cm/sec y0 = 8.317 ft
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WELL TEST ANALYSIS

Data Set:  K:\...\13-NUN-D_001_cB&R_150ft.aqt
Date:  04/05/09 Time:  11:42:55

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  150. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (13-NUN-D)

Initial Displacement:  6.48 ft Static Water Column Height:  105. ft
Total Well Penetration Depth:  6.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.007353 cm/sec y0 = 8.317 ft
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WELL TEST ANALYSIS

Data Set:  K:\...\13-NUN-D_002_cB&R.aqt
Date:  04/05/09 Time:  11:45:22

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  8. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (13-NUN-D)

Initial Displacement:  6.66 ft Static Water Column Height:  105. ft
Total Well Penetration Depth:  6.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.008453 cm/sec y0 = 8.317 ft
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WELL TEST ANALYSIS

Data Set:  K:\...\13-NUN-D_002_cB&R_150ft.aqt
Date:  04/05/09 Time:  11:46:24

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  150. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (13-NUN-D)

Initial Displacement:  6.66 ft Static Water Column Height:  105. ft
Total Well Penetration Depth:  6.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.007353 cm/sec y0 = 8.317 ft
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Additional Well Site Information 
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Nunda Township Well Site – Staked Location  Nunda Township Well Site – Set Up on Hole 

 

 

 
Nunda Township Well Site – Temporary Casing  Nunda Township Well Site – Protective Casing 
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Nunda Township Well Site   Nunda Township Well Site – Well Casing & Monument 

 

 

 
Nunda Township Well Site – Inside Casing  Nunda Township Well Site  

 



Depth Logger 152.0' bgs

BH Fluid Formation 48.15' BTC

File Name MCHTH13-08EMGAM

COMPANY: McHenry County & US Corp of Engineers

Depth Driller 153' bgs

OTHER SERVICES

Witness: NOT WITNESSED

Location: STICKNEY RUN PARK

Casing 2" PVC +2.4 to -152' bgs

Date 10/22/08

Well #13 MCH NUNDA TWN

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS/m

Gamma

0 100cps

I. Res.

10 25ohm-m
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Page 1
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A-14:  Folio for Well Site #14 – Riley Township 
 

Table of Contents 

I.) Site Location Map – Location in County 
II.) Site Location Map – Location on USGS Topographic Map 
III.) Site Location Map – Location on USGS High Resolution Orthophoto 
IV.) Site Boring Log 
V.) Well Construction Diagram 
VI.) Well Site Summary and Commentary 
VII.) Particle Size Distribution Report 
VIII.) Table of Water Level Measurements 
IX.) Well Development Field Log 
X.) Water Quality Analysis Results 
XI.) Groundwater Sampling Field Log 
XII.) Hydraulic Conductivity Testing Results 
XIII.) In-Situ LevelTrollTM Calibration Report 
XIV.) Site Photographs 
XV.) Downhole Geophysical Testing 
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Well Site Location Maps 
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Boring and Well Construction Details 
 
 

 

 



1.5

6.5

9.0

15.0

1
0.0
5.0

2
5.0
15.0

3
15.0
25.0

Sample No. 1 from 4.0' - 5.0'

Sample No. 2 from 7.0' - 8.0'

Sample No. 3 from 14.0' - 15.0'

Sample No. 4 from 18.0' - 19.0'
% Gravel/% Sand/% Fines = 35/64/1
from 18.0' to 19.0'

Topsoil: OL, Black-dark brown organic clayey
silt, little sand, dense

SC, Dark brown silty sandy clay, little gravel,
trace organics, soft with black and brown
mottling, damp

SW, Brown fine to coarse sand, trace fine
gravel and silt, loose, wet

SP, Brown coarse sand, trace to little fine to
medium sand and fine gravel, loose, wet

SP, Brownish gray coarse sand, little fine to
medium sand and fine gravel, very loose, wet

Note:  4" to 5" cobble noted between 21.5'
and 22.0'; large cobble plugged bit and limited
recovery at 22.0'

70

95

75

+805.3

+800.3

+797.8

+791.8

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

29.0
2.0

31.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,009,182.00   E 902,363.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Bill Zakow

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

10/30/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

799.015. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  14-RILEY

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+806.8

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+806.8 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

10/30/2008

7

DRILLING LOG 2
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%85

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

14-RILEY N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  14-RILEY

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 14-RILEY



22.0

26.0

29.0

31.0

4
25.0
31.0

Sample No. 5 from 25.0' - 26.0'

Sample No. 6 from 27.0' - 28.0'
Qp = 3.5 TSF @27.0'

Qp = 4.0 TSF @28.0'

Sample No. 7 from 30.0' to 31.0'

AECOM Project No. 60095270

SP, Medium gray sand, little clay, trace fine
gravel, dense, wet

CL, Brownish gray sitly clay, little fine to
coarse gravel, trace sand, stiff to hard, damp

Green and gray shaley dolomite, medium
hard
Maquoketa Group, Brainard Formation

Note:  Drilling difficult at 29.0'

END OF BORING - 31.0' BGS

100

+784.8

+780.8

+777.8

+775.8

2 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
806.8 Hole No.  14-RILEY

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  14-RILEY

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 14-RILEY
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #14 – Riley Township 
Right-of-way embankment at Harmony Road bridge over I-90  

The Riley Township site is located west of the Marengo Moraine and has limited thickness of materials 
overlying bedrock.  Only 29 feet of unconsolidated glacial drift is present at the well, which consists of about 15 
feet of saturated sand.  Although this observation well provides little direct information on the primary 
Quaternary aquifer, it will be useful for the overall water budget of the County.  The unconfined near-surface 
sand deposits are very conductive and are located in close proximity to Coon Creek.  The Riley Township well 
was calculated to have the highest conductivity of all the site wells (i.e. 1.3x10-1 cm/s), which can be used to 
assume that groundwater has a strong hydraulic connection to the nearby creek.  Coon Creek is a tributary to 
the Kishwaukee River.  The Riley Township site is also valuable since other information such as atmospheric 
data and surface water data are collected nearby.  A weather station is located on the Harmony Rd bridge and 
a gauging station is located on Harmony Rd where Coon Creek crosses.   

The well is installed in a right-of-way embankment along the Harmony Road Bridge over Interstate 90.  The 
de-icing activities on the Interstate and bridge are believed to have an impact on the shallow groundwater 
quality.  Groundwater quality results indicate elevated levels of sodium and chloride at this location.  The high 
conductivity of the shallow materials indicates this area is particularly susceptible to anthropogenic impacts. 
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Well Site Testing Results 
 
 

 

 





Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008

10.23 798.90

10.69 798.44

10.68 798.45

8.85 800.28

9.26 799.87

14-RIL-S

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Riley
14

806.75
809.13

Single Well
22.77
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Site 14 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.
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Site 14 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Piper Plot

Legend
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DESCRIPTION: Piper Linear Diagram - Well Site #14

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009
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WELL TEST ANALYSIS

Data Set:  K:\PROJECTS\200804080\In_Progress\Troll-files\AQTESOLV-files\14-RIL-S_001_B&R.aqt
Date:  04/05/09 Time:  12:24:16

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  18. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (14-RIL-S)

Initial Displacement:  7.34 ft Static Water Column Height:  12. ft
Total Well Penetration Depth:  11.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.131 cm/sec y0 = 8.122 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\14-RIL-S_002_B&R.aqt
Date:  04/07/09 Time:  11:52:05

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  18. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (14-RIL-S)

Initial Displacement:  7.14 ft Static Water Column Height:  12. ft
Total Well Penetration Depth:  11.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.1298 cm/sec y0 = 7.081 ft
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Additional Well Site Information 
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Riley Township Well Site  Riley Township Well Site 

 

 

 
Riley Township Well Site – Set Up on Hole  Riley Township Well Site 

 



Depth Logger 19.27' BGS

BH Fluid FORMATION 

File Name MCHTH14-09EM

COMPANY: MCHENRY CO. & USACE

Depth Driller 31' BGS

OTHER SERVICES
H2O LEVEL & GPS

Witness: NOT WITNESSED

Location: RILEY TWP

Casing 2" PVC 2.4' AGS - 20'BGS

Date 1/21/2009

Well RILEY TWP #14

Logged by: T. YOUNG

Depth

1ft:60ft

Cond.

30 70mS

I. Res.

10 25ohm-m

Gamma

0 100cps

 5

10

15

Page 1
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A-15:  Folio for Well Site #15 – Coral Township 
 

Table of Contents 

I.) Site Location Map – Location in County 
II.) Site Location Map – Location on USGS Topographic Map 
III.) Site Location Map – Location on USGS High Resolution Orthophoto 
IV.) Site Boring Log 
V.) Well Construction Diagram 
VI.) Well Site Summary and Commentary 
VII.) Particle Size Distribution Report 
VIII.) Table of Water Level Measurements 
IX.) Well Development Field Log 
X.) Water Quality Analysis Results 
XI.) Groundwater Sampling Field Log 
XII.) Hydraulic Conductivity Testing Results 
XIII.) In-Situ LevelTrollTM Calibration Report 
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XV.) Downhole Geophysical Testing 
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Well Site Location Maps 
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Boring and Well Construction Details 
 
 

 

 



1.0

8.0

1
0.0
5.0

2
5.0
15.0

3
15.0
25.0

Sample No. 1 from 4.0' - 5.0'

Sample No. 2 from 14.0' - 15.0'

Topsoil: OL, Black organic sandy silt, trace
gravel

GW, Brown/dark brown mottled gravelly sand,
little silt, loose, moist to wet below 7.0'

CH, Gray fat clay, trace coarse sand and fine
gravel, soft, moist, highly plastic, massive,
matrix support diamicton

60

100

90

+850.2

+843.2

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

122.5
2.5

125.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,025,727.00   E 945,338.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Dan Tonnancour

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

10/27/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

842.015. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  15-CORAL

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+851.2

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+851.2 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

10/27/2008

16

DRILLING LOG 6
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%NA

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

15-CORAL N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  15-CORAL

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 15-CORAL



39.0

4
25.0
35.0

5
35.0
45.0

6
45.0

Sample No. 3 from 24.0' - 25.0'

Qp = 1.5 TSF @28.0'

Sample No. 4 from 33.0' to 34.0'

No recovery from 40.0' to 45.0'

Sample No. 5 from 44.0' to 45.0'

CH, Gray fat clay, trace coarse sand and fine
gravel, soft, moist, highly plastic, massive,
matrix support diamicton (continued)

GP, Fine gravel, some sand, trace medium to
coarse gravel, very loose, wet

95

50

100

+812.2

6 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
851.2 Hole No.  15-CORAL

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  15-CORAL

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 15-CORAL



55.0

55.0

7
55.0
65.0

8
65.0
75.0

Sample No. 6 from 54.0' to 55.0'
% Gravel/% Sand/% Fines = 59/39/2
from 54.0' to 55.0'

Sample No. 7 from 64.0' to 65.0'

GP, Fine gravel, some sand, trace medium to
coarse gravel, very loose, wet (continued)

SP, Gray gravelly coarse sand, very loose,
wet

65

100

+796.2

6 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
851.2 Hole No.  15-CORAL

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  15-CORAL

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 15-CORAL



74.0

91.0

9
75.0
85.0

10
85.0
95.0

11
95.0

105.0

Sample No. 8 from 74.0' to 75.0'

Sample No. 9 from 84.0' to 85.0'

Sample No. 10 from 94.0' to 95.0'

SP, Gray gravelly coarse sand, very loose,
wet (continued)

SP, Gray fine sand, moderately dense, wet

SP, Brownish gray medium sand, trace fine
gravel, loose, wet

100

80

75

+777.2

+760.2

6 SHEETS
PROJECT 4INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
851.2 Hole No.  15-CORAL

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  15-CORAL

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 15-CORAL



100.5

106.0

108.0

110.3

116.5

121.5

122.5

12
105.0
115.0

13
115.0
125.0

Sample No. 11 from 104.0' to 105.0'
% Gravel/% Sand/% Fines = 41/57/2
from 104.0' to 105.0'

Sample No. 12 from 107.0' to 108.0'

Sample No. 13 from 108.0' to 109.0'

Sample No. 14 from 114.0' to 115.0'
% Gravel/% Sand/% Fines = 15/80/6
from 114.0' to 115.0'

Sample No. 15 from 120.0' to 121.0'

SP, Brownish gray medium sand, trace fine
gravel, loose, wet (continued)

SW, Gray gravelly medium sand, loose, wet

SP, Gray medium sand, moderately dense,
well sorted, wet

OL, Very dark brown organic silt, with brown
and black layering and mottling, dense, not
plastic or cohesive

Note:  Fine gravel lens from 110.0' to 110.3'

SP, Gray medium sand, trace gravel,
moderately dense, wet

CL, Brownish gray clayey silt, little sand and
gravel, hard, damp

Note:  Drilling more difficult 2.0' into run and
much higher pitch vibration and drill chatter
last 1.5' of run

Weathered Bedrock

Dolomitic Bedrock

100

100

+750.7

+745.2

+743.2

+740.9

+734.7

+729.7

+728.7

6 SHEETS
PROJECT 5INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
851.2 Hole No.  15-CORAL

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  15-CORAL

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 15-CORAL



125.0

Sample No. 16 from 124.0' to 125.0'

AECOM Project No. 60095270

Dolomitic Bedrock (continued)

END OF BORING - 125.0' BGS
+726.2

6 SHEETS
PROJECT 6INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
851.2 Hole No.  15-CORAL

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  15-CORAL

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 15-CORAL
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #15 – Coral Township 
MCCD Pleasant Valley Property on Hemmingsen Rd. 

The Coral Township well site is located in a similar physiographic area as the Seneca Township, which is 
located approximately 6 miles to the northwest.  However, unlike Seneca Township, the Coral Township site is 
located in a hummocky topographic area which is believed to be low-lying remnants of either the Barlina or 
Huntley Moraine (Curry et al, 1997).  The Coral site had a relatively thick sequence of sand and gravel 
deposits that were overlaid by a 30 foot thick diamicton unit.  The sand and gravel aquifer was observed from 
39 to 108 feet below grade.  A thin organic silt deposit (which may be a Sangamon episode paleosol) 
separates the upper hydrostatic unit, with another 6-foot thick hydrostatic unit between 110 and 116 feet.  
These units are hydraulically similar, however, since conductivities, heads and chemistry are comparable.   
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Well Site Testing Results 
 
 

 

 









Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008

11.78 841.89 11.7 841.98

12.24 841.43 NI 12.25 841.43

12.15 841.52

10.35 842.31 11.44 842.24

10.4 843.27 9.38 843.28 10.43 843.25

11.17 842.50 10.11 842.55 11.19 842.49

15-COR-D15-COR-S

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

15-COR-I

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

851.48 851.23

Coral
15

851.23
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Site 15 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.
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Site 15 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Piper Plot
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DESCRIPTION: Piper Linear Diagram - Well Site #15

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009



















Expression Value Units
w(t1) = -0.8 ft.
w(t2) = -0.04 ft.
t1 = 4.1 sec.
t2 = 12.3 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 42.2 ft.
Ls = 5 ft.

= 8.2 sec.
= 0.7662 s-1

= 0.36533 s-1

T = b+a lnT
(g/L)1/2 = 0.8489
d = 0.4304
a = 0.00170 ft2/sec

Assume S = 1.0E-05
b = 0.029 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0227 ft2/sec

T2 = 0.0223 ft2/sec

T = 1923 ft2/day
Aquifer Thickness = 69 ft.

Hydraulic Conductivity = 28 ft/day
9.83E-03 cm/sec

Reference:

Check the results:
L = 44.4 ft 0.3 0.7% less than 20%? YES
L = 44.7 ft

= 1.44E-03 less than 0.1? YES
d = 0.4304 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation

Coral Township - Shallow Well

HyCond_Underdamped-Solutions.xls 15-COR-S
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WELL TEST ANALYSIS

Data Set:  C:\...\15-COR-I_001_B&R.aqt
Date:  04/07/09 Time:  14:59:09

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  69. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (15-COR-I)

Initial Displacement:  12.08 ft Static Water Column Height:  95.4 ft
Total Well Penetration Depth:  63.8 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.0197 cm/sec y0 = 29.68 ft



0. 0.6 1.2 1.8 2.4 3.
0.001

0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

WELL TEST ANALYSIS

Data Set:  C:\...\15-COR-I_002_B&R.aqt
Date:  04/07/09 Time:  15:05:14

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  69. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (15-COR-I)

Initial Displacement:  7.92 ft Static Water Column Height:  95.4 ft
Total Well Penetration Depth:  63.8 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.01635 cm/sec y0 = 7.826 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\15-COR-D_001_B&R.aqt
Date:  04/07/09 Time:  15:06:57

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  7. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (15-COR-D)

Initial Displacement:  7.92 ft Static Water Column Height:  108. ft
Total Well Penetration Depth:  6.1 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.01262 cm/sec y0 = 7.826 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\15-COR-D_002_B&R.aqt
Date:  04/07/09 Time:  15:08:42

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  7. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (15-COR-D)

Initial Displacement:  7.75 ft Static Water Column Height:  108. ft
Total Well Penetration Depth:  6.1 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.01217 cm/sec y0 = 8.233 ft



AECOM Environment 
 

 
  April 2009 C:\Documents and 

Settings\balmesp\Desktop\McHenry\Addtl Well Info.doc 

Additional Well Site Information 
 
 

 

 









AECOM Environment 
 

 
 1 August 2009 K:\PROJECTS\200804080\In_Progress\Report\PDFs\_Folio 

PDFs – Sorted~\13_PhotoLogs\ 

 

 

 
Coral Township Well Site – Set Up on Hole  Coral Township Well Site Entrance 

 

 

 
Coral Township Well Site  Coral Township Well Site 

 



AECOM Environment 
 

 
 2 August 2009 K:\PROJECTS\200804080\In_Progress\Report\PDFs\_Folio 

PDFs – Sorted~\13_PhotoLogs\ 

 

 

 

 
Coral Township Well Site – 15I  Coral Township Well Site – 15S and 15D 
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Depth Logger 115.91' BGS

BH Fluid FORMATION 

File Name MCHTH15-09EMGAM

COMPANY: MCHENRY CO. & USACE

Depth Driller 125' BGS

OTHER SERVICES
H2O LEVEL & GPS

Witness: NOT WITNESSED

Location: CORAL TWP

Casing 2" PVC 2.3' AGS - 116 'BGS

Date 1/21/2009

Well CORAL TWP #15

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS/m

Gamma

0 100cps

I. Res.

10 25ohm-m
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1.5

4.0

5.0

6.0

9.0

19.0

20.0

1
0.0
5.0

2
5.0
15.0

3
15.0
25.0

Sample No. 1 from 11.0' - 12.0'

Topsoil: OL, Light to dark brown clayey
organic silt, trace sand and gravel, stiff

Fill:  Light brown medium gravel, moderately
dense, dry

OL, Black clayey organic silt, soft, damp

GP, Gray medium gravel, loose, moist

CL, Brown and black mottled silty clay with
medium gravel, little sand, moderately stiff,
moist

CL, Brownish gray silty clay, little coarse sand,
trace fine to coarse gravel, stiff, damp

Note:  Matrix supported Massive Diamicton
Till

SP, Gray medium sand, trace coarse sand
and gravel, loose, wet

70

90

75

+878.0

+875.5

+874.5

+873.5

+870.5

+860.5

+859.5

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

170.0
1.0

171.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,011,623.00   E 973,157.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Dan Tonnancour

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

10/14/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

859.015. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  16-GRAFTON

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+879.5

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+879.5 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

10/15/2008

22

DRILLING LOG 7
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%88

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

16-GRAFTON N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  16-GRAFTON

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 16-GRAFTON



24.5

31.0

45.0

4
25.0
35.0

5
35.0
45.0

6
45.0

Sample No. 2 from 22.0' - 23.0'

Qp = 0.0 TSF @25.0'

Qp = 0.0 TSF @27.0'

Qp = <0.5 TSF @30.0'

Sample No. 3 from 34.0' to 35.0'

Sample No. 4 from 41.0' to 42.0'

Sample No. 5 from 45.0' to 55.0'

SP, Gray coarse sand, little fine to medium
gravel, very loose, wet

Note:  No bedding/grading identified

SC, Grayish brown sandy clay, little silt and
gravel, very soft, moist, low plasticity

Note:  Matrix Supported Diamicton Till

CL-ML, Grayish brown clayey silt, soft, low to
medium plasticity, moist

Note:  Occasional thin (<1/4" thick) medium
sand seams from 43.0' to 44.0'

95

100

25

+855.0

+848.5

+834.5

7 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  16-GRAFTON

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  16-GRAFTON

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 16-GRAFTON



55.0

7
55.0
65.0

8
65.0
75.0

Qp = 2.75 TSF @50.0'

Sample No. 6 from 58.0' to 59.0'
Qp = 4.5+ TSF @58.0'

QP = 4.5+ TSF @61.0'

Sample No. 7 from 64.0' to 65.0'
Qp = 4.5+ TSF @64.0'

Qp = >4.5 TSF @67.0'

Qp = >4.5 TSF @71.0'

SC, Grayish brown sandy clay, little gravel,
trace cobbles, stiff to very stiff, moist, little to
no plasticity

Note:  Matrix Supported Massive Diamicton
(continued)
Note:  Large cobble stick in bit limited recover
on Run 6

100

100

7 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  16-GRAFTON

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  16-GRAFTON

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 16-GRAFTON



79.5

82.5

89.0

92.0

93.0

95.0

9
75.0
85.0

10
85.0
95.0

11
95.0

105.0

Sample No. 8 from 74.0' to 75.0'
Qp = >4.5 TSF @74.0'

Sample No. 9 from 80.0' to 81.0'

Sample No. 10 from 84.0' to 85.0'

Sample No. 11 from 91.0' to 92.0'

% Gravel/% Sand/% Fines = 63/36/1
from 96.0' to 97.0'

SC, Grayish brown sandy clay, little gravel,
trace cobbles, stiff to very stiff, moist, little to
no plasticity

Note:  Matrix Supported Massive Diamicton
(continued)

SW, Brownish gray fine gravelly fine to coarse
sand, loose, wet

SW, Brownish gray medium to coarse sand,
loose, wet

GP, Gray sandy fine gravel, loose, wet

SW, Gray gravelly fine to coarse sand, loose,
wet

GW, Gray fine to coarse gravel, medium to
coarse sand, loose, wet, outwash

GP, Clean, gray fine to medium gravel, trace
coarse gravel, very loose, wet, outwash

90

80

100

+800.0

+797.0

+790.5

+787.5

+786.5

+784.5

7 SHEETS
PROJECT 4INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  16-GRAFTON

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  16-GRAFTON

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 16-GRAFTON



100.0

114.0
114.5

116.5

12
105.0
114.0

13
114.0
122.5

14

Grainsize analysis sample taken from
97.0' to 98.0'
Sample No. 12 from 98.0' to 99.0'

Qp = 4.25 TSF @101.0'

Qp = 4.5 TSF @103.0'

Sample No. 13 from 104.0' to 105.0'

Qp = 4.5 TSF @107.0'

Qp = 4.0 TSF @110.5'

Sample No. 14 from 113.0' to 114.0'
Qp = 4.5 TSF @113.0'

Sample No. 15 from 121.0' to 122.0'

GP, Clean, gray fine to medium gravel, trace
coarse gravel, very loose, wet, outwash
(continued)

CL, Brownish gray silty clay, trace to little fine
to coarse gravel and sand, very stiff to hard,
damp, medium plasticity

Note:  Matrix Supported Massive Diamicton
Till; more difficult drilling last half of Run No.
11

CL, Brownish gray sandy clay, some fine to
coarse gravel, stiff, damp, not plastic
SC, Gray intra-till clayey sand with fine to
medium gravel

CL, Brownish gray sandy clay, some fine to
coarse gravel, stiff to hard, damp, not plastic,
matrix supported thinly to medium bedded
diamicton with frequent fine sand partings and
occassional black mottling at bedding planes

100

100

100

+779.5

+765.5
+765.0

+763.0

7 SHEETS
PROJECT 5INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  16-GRAFTON

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  16-GRAFTON

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 16-GRAFTON



127.2

128.0

135.0

138.0

122.5
128.5

15
128.5
135.0

16
135.0
145.0

17
145.0
152.0

Qp = >4.5 TSF @125.0'

Sample No. 16 from 127.0' to 128.0'
Qp = >4.5 TSF at 127.0' where not
granular

Qp = >4.5 TSF @130.5'

Sample No. 17 from 134.0' to 135.0'
Qp = >4.5 TSF @134.0'

Sample No. 18 from 136.0' to 137.0'

% Gravel/% Sand/% Fines = 41/55/5
from 137.0' to 138.0'

Qp = >4.5 TSF @138.0'

Qp = >4.5 TSF @140.0'

Qp = >4.5 TSF @142.0'

Sample No. 19 from 143.0' to 144.0'

CL, Brownish gray sandy clay, some fine to
coarse gravel, stiff to hard, damp, not plastic,
matrix supported thinly to medium bedded
diamicton with frequent fine sand partings and
occassional black mottling at bedding planes
(continued)

GP, Brownish gray very fine gravel seam,
some clay

Note:  Difficult drilling
CL, Brownish gray sandy clay, some fine to
coarse gravel, hard, damp

GW, Brownish gray fine to coarse gravel, little
sand, trace silt/clay, loose, wet

CL, Brownish gray sandy clay, some fine to
coarse gravel, stiff, damp with occasional
sand partings, very hard

Note:  Brownish gray clayey sand
encountered from 143.0' to 144.0'

100

70

100

+752.3

+751.5

+744.5

+741.5

7 SHEETS
PROJECT 6INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  16-GRAFTON

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  16-GRAFTON

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 16-GRAFTON



170.0

171.0

18
152.0
159.0

19
159.0
165.0

20
165.0
171.0

Sample No. 20 from 151.0' to 152.0'
QP >4.5 TSF @151.0'

QP >4.5 TSF @153.0'

QP >4.5 TSF @155.0'

QP >4.5 TSF @155.0'

Sample No. 21 from 160.0' to 161.0'
QP >4.5 TSF @160.0'

QP >4.5 TSF @162.0'

QP >4.5 TSF @164.0'

Sample No. 22 from 166.0' to 167.0'

AECOM Project No. 60095270

CL, Brownish gray sandy clay, some fine to
coarse gravel, stiff, damp with occasional
sand partings, very hard (continued)

Note:  Trace fine sand seams (~1" thick)
encountered between 158.0' to 159.0'

Note:  Gravelly zone encountered from 167.2'
to 168.0'

Dolomite Bedrock

END OF BORING - 171.0' BGS
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+709.5

+708.5

7 SHEETS
PROJECT 7INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  16-GRAFTON

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  16-GRAFTON

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 16-GRAFTON
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #16 – Grafton Township 
MCCD Exner Marsh on Miller Rd 

The Exner Marsh site in Lake in the Hills is a low-lying area in south-central McHenry County.  The lowland 
which is located south of the wells includes a large wetland and surface water bodies that appear to be in a 
localized depression along the surface water divide between the Fox and Kishwaukee River drainage areas.  
Only an intermittent flowing ditch allows for surface water to discharge northward towards the South Branch of 
the Kishwaukee River.  A small intermittent outlet such a large wetland area suggests that the lowland may act 
as a groundwater recharge source.  Downward gradients observed between the intermediate and deep wells 
at the site also suggest that the site is a recharge area for the quaternary aquifers.   

The well site is located in a newly developed residential area that is indicative of the suburban-sprawl common 
along the Randall Road corridor between Crystal Lake and Joliet.  As such, groundwater supplies in the area 
are critical because of the high demand for potable water resources.  Interpretation of the site’s boring record 
indicated that three distinct hydrostatic zones were present.  The uppermost hydrostatic zone within the 
overburden was observed at a depth of 20 to 24 feet below grade.  The saturated sand deposits at these 
depths represented the uppermost hydrostatic zone (or water table materials) that are likely in close hydraulic 
communication with the surficial wetland and water bodies of the Exner Marsh.  However, because of the 
shallow nature of the sand seam and the likely surface water interaction within the unit, a well was not installed 
in the shallow unit.  Instead, two wells within the intermediate and deep hydrostatic units were installed at the 
site.   

The intermediate well is screened from 94 to 99 feet below ground surface in an approximate 20.5 foot thick 
aquifer.  The intermediate aquifer was found between 79.5 and 100 feet below ground surface.  This unit was 
found to have one of the highest hydraulic conductivities within the County.  Conductivities for the intermediate 
well averaged over 5.8e10-2 cm/sec. 

The deep hydrostatic unit was located 35 feet below the intermediate unit, approximately 31 feet above the top 
of bedrock.  The relatively thin unit (i.e. only 3 feet thick from 135 to 138 ft bgs), was the only feasible 
hydrostatic unit between the intermediate sand unit and bedrock.  A very hard diamicton unit was found below 
the deep hydrostatic unit which directly overlied bedrock.  Potentiometric levels within the bedrock aquifer 
would be useful to be monitored simultaneously at this location.  This information could be used to evaluate 
gradients and flow patterns across the bedrock interface.     

It should be noted that the upper four feet of the borehole consisted of coarse grained granular fill material.  It 
is our interpretation that fill was used to construct at least a portion of the existing parking lot.  
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Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008

17.42 864.56 22.96 858.99
17.07 864.91 22.92 859.03

19.16 862.82 23.29 858.66

17.38 864.60 23.13 858.82

15.97 866.01 21.36 860.59

18.33 863.65 23.72 858.23

16-GRF-D16-GRF-I

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

879.51 879.51

Grafton
16

881.98 881.95
NW Well SE Well
101.50 141.50

K:\PROJECTS\200804080\In_Progress\STS-McHenry Cty_WLs IN PROGRESS.xls
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Site 16 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.
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Site 16 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Piper Plot
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DESCRIPTION: Piper Linear Diagram - Well Site #16

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009













Expression Value Units
w(t1) = -2.6 ft.
w(t2) = -0.75 ft.
t1 = 4.7 sec.
t2 = 14.5 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 77.3 ft.
Ls = 5 ft.

= 9.8 sec.
= 0.6411 s-1

= 0.12686 s-1

T = b+a lnT
(g/L)1/2 = 0.6536
d = 0.1941
a = 0.00290 ft2/sec

Assume S = 1.0E-05
b = 0.050 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0410 ft2/sec

T2 = 0.0405 ft2/sec

T = 3497 ft2/day
Aquifer Thickness = 20.5 ft.

Hydraulic Conductivity = 171 ft/day
6.02E-02 cm/sec

Reference:

Check the results:
L = 74.9 ft 4.9 6.5% less than 20%? YES
L = 79.8 ft

= 9.39E-04 less than 0.1? YES
d = 0.1941 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation

Grafton Township - Intermediate Well (Test #1)

HyCond_Underdamped-Solutions.xls 16-GRF-I t1





Expression Value Units
w(t1) = -3.3 ft.
w(t2) = -0.86 ft.
t1 = 4.9 sec.
t2 = 14.8 sec.
Rc = 0.083 ft.
Rs = 0.083 ft.
Lc = 77.3 ft.
Ls = 5 ft.

= 9.94 sec.
= 0.6321 s-1

= 0.13375 s-1

T = b+a lnT
(g/L)1/2 = 0.6461
d = 0.2070
a = 0.00269 ft2/sec

Assume S = 1.0E-05
b = 0.046 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.0379 ft2/sec

T2 = 0.0373 ft2/sec

T = 3225 ft2/day
Aquifer Thickness = 20.5 ft.

Hydraulic Conductivity = 157 ft/day
5.55E-02 cm/sec

Reference:

Check the results:
L = 76.7 ft 3.1 4.1% less than 20%? YES
L = 79.8 ft

= 9.72E-04 less than 0.1? YES
d = 0.2070 less than 0.7? YES

Calculation of Transmissivity of Underdamped Well Response to Slug Test

ASTM D5785-95 - (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

AECOM Environment Project No. 09000-460
McHenry County Monitoring Well Network Installation

Grafton Township - Intermediate Well (Test #2)

HyCond_Underdamped-Solutions.xls 16-GRF-I t2
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WELL TEST ANALYSIS

Data Set:  C:\...\16-GRF-D_001_B&R.aqt
Date:  04/07/09 Time:  15:32:06

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  4.5 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (16-GRF-D)

Initial Displacement:  10.06 ft Static Water Column Height:  118.2 ft
Total Well Penetration Depth:  4.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.002044 cm/sec y0 = 4.901 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\16-GRF-D_002_B&R.aqt
Date:  04/07/09 Time:  15:31:29

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  4.5 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (16-GRF-D)

Initial Displacement:  7.91 ft Static Water Column Height:  118.2 ft
Total Well Penetration Depth:  4.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.002699 cm/sec y0 = 5.317 ft



AECOM Environment 
 

 
  April 2009 C:\Documents and 

Settings\balmesp\Desktop\McHenry\Addtl Well Info.doc 

Additional Well Site Information 
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Grafton Township Well Site – Set-Up on Well  Grafton Township Subsurface Samples 

 

 

 
Grafton Township Well Site   Grafton Township Well Site 
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Grafton Township Well Site  - South-side of Parking Lot  Grafton Township Well Site 

  

 

  
Grafton Township Well Site – Wells & Monument  Grafton Township Well Site – Inside Well Casing 

 



Depth Logger 138.9' bgs

BH Fluid Formation ' BTC

File Name MCHTH16-08EMGAM

COMPANY: McHenry County & US Corp of Engineers

Depth Driller 171' bgs

OTHER SERVICES

Witness: NOT WITNESSED

Location: EXNER MARSH

Casing 2" PVC +2.3 to -139' bgs

Date 10/22/08

Well # MCH GRAFTON TWN

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS/m

Gamma

0 100cps

I. Res.

10 25ohm-m

10
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40

50

Page 1
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A-17:  Folio for Well Site #17 – Algonquin Township 
 

Table of Contents 

I.) Site Location Map – Location in County 
II.) Site Location Map – Location on USGS Topographic Map 
III.) Site Location Map – Location on USGS High Resolution Orthophoto 
IV.) Site Boring Log 
V.) Well Construction Diagram 
VI.) Well Site Summary and Commentary 
VII.) Particle Size Distribution Report 
VIII.) Table of Water Level Measurements 
IX.) Well Development Field Log 
X.) Water Quality Analysis Results 
XI.) Groundwater Sampling Field Log 
XII.) Hydraulic Conductivity Testing Results 
XIII.) In-Situ LevelTrollTM Calibration Report 
XIV.) Site Photographs 
XV.) Downhole Geophysical Testing 
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Well Site Location Maps 
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Boring and Well Construction Details 
 
 

 

 



1.5

6.0

15.0

1
0.0
5.0

2
5.0
15.0

3
15.0
25.0

Qp = 3.0 TSF @4.0'

Qp = >4.5 TSF @9.0'

Qp = >4.5 TSF @11.0'

Sample No. 1 from 14.0' - 15.0'

Qp = 2.0 TSF @17.5'
Sample No. 2 from 18.0' - 19.0'

Topsoil: OL, Black organic clayey silt, trace
sand and gravel, hard

CL, Brown/black mottled silty clay, very stiff,
little sand and gravel

CL, Olive gray silty clay, trace coarse sand
and fine to medium gravel, stiff, damp, trace
orange and black mottles

Note:  Matrix Supported Diamicton Till

CL, Reddish brown silty clay, little sand and
gravel, stiff, damp

Note:  Diamicton

70

60

90

+878.0

+873.5

+864.5

19. GEOLOGIST

2. LOCATION (Coordinates or Station)

Gary Braun, LPG IL

185.0
4.0

189.0

7. THICKNESS OF OVERBURDEN

8. DEPTH DRILLED INTO ROCK

9. TOTAL DEPTH OF HOLE

17. ELEVATION TOP OF HOLE

McHenry County, Illinois  N 2,011,623.00   E 973,157.00

3 7/8" Carbide Bit / 5 7/8" Casing

0

USACE
INSTALLATION SHEET

Dan Tonnancour

10. SIZE AND TYPE OF BIT

14. TOTAL NUMBER CORE BOXES

16. DATE HOLE

DIVISION

10/17/2008---

12. MANUFACTURER'S DESIGNATION OF DRILL

768.315. ELEVATION GROUND WATER

SHEETS

STARTED COMPLETED

Hole No.  17-ALGONQUIN

Chicago District

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

DISTURBED

1. PROJECT

NAVD 88

+879.5

WDC Exploration & Wells UNDISTURBED13. TOTAL NO. OF
OVERBURDEN SAMPLES
TAKEN

18. TOTAL CORE RECOVERY FOR BORING

+879.5 0.0

Super Sonic II

VERTICAL INCLINED

McHenry County Observation Wells

10/20/2008

22

DRILLING LOG 8
1

3. DRILLING AGENCY

5. NAME OF DRILLER

6. DIRECTION OF HOLE

%94

DEG. FROM VERT.

4. HOLE NO. (As shown on drawing title and
file number)

OF

17-ALGONQUIN N/A

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  17-ALGONQUIN

PREVIOUS EDITIONS ARE OBSOLETE.1836MAR 71
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 17-ALGONQUIN



21.0

23.5

42.0

45.0

4
25.0
35.0

5
35.0
45.0

6
45.0

Qp = 1.25 TSF @20.0'

Sample No. 3 from 22.0' to 23.0'

Qp = 1.25 TSF @24.0'

Qp = 1.6 TSF @27.0'

Qp = 1.7 TSF @30.0'

Qp = 0.75 TSF @33.0'

Sample No. 4 from 34.0' to 35.0'

Qp = 2.5 TSF @37.0'

Qp = 3.0 TSF @40.0'

Sample No. 5 from 44.0' to 45.0'

GW, Gray sandy  gravel, loose, wet

CL, Brownish gray sandy silty clay, little
coarse sand to fine gravel, trace medium
gravel, stiff, moist, medium plasticity

Note:  Matrix Supported Diamicton

SP, Grayish brown medium sand, little fine
gravel, trace coarse sand, loose, wet

GP, Brownish gray fine gravel, little coarse
sand, loose, wet

100

95

100

+858.5

+856.0

+837.5

+834.5

8 SHEETS
PROJECT 2INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  17-ALGONQUIN

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  17-ALGONQUIN

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 17-ALGONQUIN



47.0

48.0

56.5

55.0

7
55.0
65.0

8
65.0
75.0

Sample No. 6 from 46.0' to 47.0'
% Gravel/% Sand/% Fines = 56/41/3
from 46.0' to 47.0'

Qp = 2.25 - 2.5 TSF @50.0'

Qp = 1.5 - 2.5 TSF @53.0'

Sample No. 7 from 54.0' to 55.0'

QP = >4.5+ TSF @63.0'

Sample No. 8 from 64.0' to 65.0'

Qp = 2.5 - 4.0 TSF @70.0'

GP, Brownish gray fine gravel, little coarse
sand, loose, wet (continued)

GW, Brownish gray gravelly sand, loose, wet

SC, Grayish-pinkish brown silty sandy clay,
little fine to coarse gravel, stiff to very stiff,
damp

Note:  Matrix Supported (Massive) Diamicton

CL, Grayish-pinkish brown silty clay, little sand
and gravel, very stiff to hard, damp, medium
plasticity

Note:  Matrix Supported (Massive) Diamicton

100

100

+832.5

+831.5

+823.0

8 SHEETS
PROJECT 3INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  17-ALGONQUIN

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  17-ALGONQUIN

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 17-ALGONQUIN



9
75.0
85.0

10
85.0
95.0

11
95.0

105.0

Qp = 2.0 TSF @73.0'

Sample No. 9 from 74.0' to 75.0'

Qp = 3.25 TSF @77.0'

Qp = >4.5 TSF @80.0'

Qp = 2.0 - 3.0 TSF @83.0'

Sample No. 10 from 84.0' to 85.0'

Qp = 4.0 TSF @90.0'

Qp = 4.5 TSF @93.0'

Sample No. 11 from 94.0' to 95.0'

CL, Grayish-pinkish brown silty clay, little sand
and gravel, very stiff to hard, damp, medium
plasticity

Note:  Matrix Supported (Massive) Diamicton
(continued)

100

100

90

8 SHEETS
PROJECT 4INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  17-ALGONQUIN

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  17-ALGONQUIN

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 17-ALGONQUIN



103.0

105.0

116.0

120.0

12
105.0
115.0

13
115.0
125.0

Qp = 1.75 - 2.0 TSF @97.0'

Sample No. 12 from 104.0' to 105.0'

Qp = 2.75 TSF @107.0'

Qp = 2.5 TSF @111.0'

Sample No. 14 from 114.0' to 115.0'
Qp = 2.75 - 3.0 TSF @114.0'

Qp = 0.5 TSF @119.0'

CL, Grayish-pinkish brown silty clay, little sand
and gravel, very stiff to hard, damp, medium
plasticity

Note:  Matrix Supported (Massive) Diamicton
(continued)

Note:  Difficult drilling through cobble from
102.0' to 103.0'

SP, Brown fine sand, moderately dense, wet

CL, Reddish-grayish brown, silty clay, little
sand and fine to medium gravel, very stiff,
damp, medium to low plasticity

Note:  Matrix Supported Diamicton; water
level taken in open borehole at 105.0' was
29.5' bgs

SC, Dark reddish brown sandy clay, little fine
gravel, trace coarse gravel, soft, moist

CL, Dark brown to dark grayish brown silty
clay, little sand and fine to medium gravel,
very stiff, damp, low to medium plasticity

Note:  Matrix Supported (Massive) Diamicton

100

65

+776.5

+774.5

+763.5

+759.5

8 SHEETS
PROJECT 5INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  17-ALGONQUIN

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)

BOX OR
SAMPLE

NO.
LEGEND

% CORE
RECOV-

ERY

CLASSIFICATION OF MATERIALS
(Description)ELEVATION DEPTH

a

Hole No.  17-ALGONQUIN

1836-AJUN 67
ENG FORM PROJECT HOLE NO.

McHenry County Observation Wells 17-ALGONQUIN



14
125.0
135.0

15
135.0
145.0

16
145.0
155.0

Qp = 4.5 TSF @123.0'

Sample No. 14 from 124.0' to 125.0'

Qp = >4.5 TSF @128.0'

Qp = >4.5 TSF at 133.0'

Sample No. 15 from 134.0' to 135.0'

Qp = >4.5 TSF @143.0'

Sample No. 16 from 144.0' to 145.0'

CL, Dark brown to dark grayish brown silty
clay, little sand and fine to medium gravel,
very stiff, damp, low to medium plasticity

Note:  Matrix Supported (Massive) Diamicton
(continued)

100

100

100

8 SHEETS
PROJECT 6INSTALLATION

Chicago District

DRILLING LOG (Cont Sheet) ELEVATION TOP OF HOLE
879.5 Hole No.  17-ALGONQUIN

McHenry County Observation Wells
SHEET
OF

fc eb gd

REMARKS
(Drilling time, water loss, depth
weathering, etc., if significant)
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17
155.0
165.0

18
165.0
175.0

Qp = >4.5 TSF @149.0'

Sample No. 17 from 154.0' to 155.0'

QP = 4.0 - 4.5 TSF @159.0'

Qp = 4.5 TSF @163.0'

Sample No. 18 from 164.0' to 165.0'

QP >4.5 TSF @170.0'

QP >4.5 TSF @173.0'

CL, Dark brown to dark grayish brown silty
clay, little sand and fine to medium gravel,
very stiff, damp, low to medium plasticity

Note:  Matrix Supported (Massive) Diamicton
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175.5

179.0

185.0

189.0

19
175.0
180.0

20
180.0
185.0

21
185.0
189.0

Sample No. 19 from 174.0' to 175.0'

Sample No. 20 from 177.0' to 178.0'
QP >4.5 TSF @178.0'

Sample No. 21 from 181.0' to 182.0'

Sample No. 22 frp, 188.0' to 189.0'

AECOM Project No. 60095270

ML, Light gray silt, little fine to medium gravel,
trace clay, extremely hard, dry

ML, Gray weathered dolomite clasts in hard
silt matrix, trace weathering zones
(black/green mottling)

Note:  Difficult drilling at 182.0'; open borehole
water level 45.5' bgs

Gray dolomite, hard, fresh micro-crystalline,
thinly bedded

END OF BORING - 189.0' BGS
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WELL SITE DATA SUMMARY AND COMMENTARY 

Well Site #17 – Algonquin Township 
MCCD Rothschild Parcel on Jefferson St. 

The Algonquin Township well site is located north of Miller Road and east of Randall Road approximately 2½ 
miles east of the Grafton Township site.  It is believed that the Algonquin site is located on the Barlina Moraine 
which trends northwest-southeast from Woodstock to Lake-in-the-Hills, IL (Curry, 2005).  The upper diamicton 
deposits (that are likely part of the Yorkville member of the Lemont Formation) overlie the upper hydrostatic 
unit which was observed to be from 42 to 45 feet below ground surface.  As previously discussed, 
groundwater levels within the upper sand and gravel hydrostatic unit were at or above ground surface for each 
of the groundwater level monitoring events.  The sand and gravel deposits are likely members of the Henry 
Formation (Curry, 2005) which thicken towards the east.  Underlying the upper hydrostatic unit, a thick 
sequence of Tiskilwa Formation diamicton was found between 48 and 179 feet below ground surface.  No 
proglacial outwash was observed overlying bedrock at this location.   

The artesian conditions within the Algonquin shallow well are not easily explained.  The site appears to be at a 
topographic high location along the Barlina Moraine, so the source of the high groundwater head is not 
immediately apparent.  In addition, the sand and gravel deposits of the artesian upper hydrostatic unit thicken 
towards the east and are believed to discharge at the Lake in the Hills Fen.  This means that heads within the 
sand and gravel seam shouldn’t build-up since the discharge area is not confined.  Based on the USGS topo 
map for the Algonquin Site (see Appendix A-17), there are limited areas where the ground surface elevations 
are greater than at the well (880 ft msl). These areas are limited to the northwest of the site near the 
intersection of Randall Road and Ackman Road.  This location is the topographic high between two tributaries 
that flow to Goose Lake and the Lake in the Hills to the east and west, respectively.    Thus recharge is likely  
occurring in the sand and gravel seam at some distance upgradient (northwest) of the well.   

However, regardless of the cause of the artesian conditions observed in the well, since water is above ground 
surface and freezes in the winter-time, the shallow Algonquin well also required a packer.  A 6-ft long stainless 
steel pipe with an expandable rubber packer was installed in the well to seal water below the frost line.  A 
detailed schematic of the packer assembly is included in Appendix A-17. 
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Groundwater Level Measurements
McHenry County Monitoring Well Installations

AECOM Project 09000-460

Notes:
ft msl = Elevation referenced to feet above mea
TOC = Top of PVC Casing
ft = feet
A = as measured inside well
NI = Not Installed
---  No Elevation
Well 17-Alg-S was frozen or partially frozen from

Mar. 20, 2009

Ground Surface Elevation (ft msl)
Top of PVC Casing Elevation (ft)

Well Depth (Feet from TOC)A

Well Number

Nov. 13, 2008

Date

Oct. 21, 2008
Oct. 22, 2008

end

Sep. 26, 2008

Oct. 29, 2008

Dec. 09, 2008
Dec. 12, 2008

Dec. 23, 2008
Dec. 22, 2008

Jan. 05, 2009
Dec. 30, 2008

Dec. 05, 2008

Dec. 29, 2008

Dec. 08, 2008

Dec. 19, 2008
Dec. 18, 2008

Dec. 16, 2008
Dec. 17, 2008

Dec. 15, 2008

Jan. 10, 2009
Jan. 12, 2009

Jan. 06, 2009
Jan. 07, 2009
Jan. 08, 2009
Jan. 09, 2009

Township Name
Site Number

Feb. 24, 2009

Oct. 14, 2008

Oct. 24, 2008

Oct. 30, 2008
Nov. 07, 2008

Oct. 28, 2008

Oct. 16, 2008

Location of PVC Casing within Wellhead

Oct. 09, 2008

3.89 878.59 114.19 768.33

3.85 878.63 114.35 768.17

1.9 880.58

1.2 881.28 114.69 767.83

111.91 770.61

0.3 882.18 108.67 773.85

1.2 881.28 107.38 775.14

17-ALG-D17-ALG-S

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

Depth to GW 
from TOC (ft)

GW 
Elevation    
(ft msl)

880.03

Algonquin
17

880.03
882.48 882.52

E WellW Well
190.3049.72
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Site 17 Groundwater Level Hydrograph
(includes ALL AECOM INSTALLED WELLS)

McHenry County Obervation Well Network
AECOM Project 09000-460
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Hydrograph lines for deep wells are dashed.
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Site 17 Groundwater Level Hydrograph
McHenry County Obervation Well Network

AECOM Project 09000-460
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Piper Plot

Legend

A. 11-SEN-1

A 1-CHE-S

V 1-CHE-D
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DESCRIPTION: Piper Linear Diagram - Well Site #17

AECOM
PROJECT: McHenry County PROJECT NO: 09000460

CLIENT: Army Corps of Engineers DATE: 7/30/2009
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WELL TEST ANALYSIS

Data Set:  K:\PROJECTS\200804080\In_Progress\Troll-files\AQTESOLV-files\17-ALG-S_001_B&R.aqt
Date:  08/05/09 Time:  09:35:48

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  6. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (17-ALG-S)

Initial Displacement:  3.757 ft Static Water Column Height:  49.2 ft
Total Well Penetration Depth:  48.5 ft Screen Length:  5. ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.006223 cm/sec y0 = 2.451 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\17-ALG-D_001_B&R.aqt
Date:  04/07/09 Time:  15:55:00

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  150. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (17-ALG-D)

Initial Displacement:  7.5 ft Static Water Column Height:  76. ft
Total Well Penetration Depth:  8.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.0004399 cm/sec y0 = 6.912 ft
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WELL TEST ANALYSIS

Data Set:  C:\...\17-ALG-D_002_B&R.aqt
Date:  04/07/09 Time:  15:59:07

PROJECT INFORMATION

Company:  AECOM
Client:  USACE / McHenry Cty
Project:  09000-460 (h200804080)
Location:  McHenry County, IL
Test Date:  Feb. 22, 2009

AQUIFER DATA

Saturated Thickness:  150. ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (17-ALG-D)

Initial Displacement:  7.25 ft Static Water Column Height:  76. ft
Total Well Penetration Depth:  8.5 ft Screen Length:  4.5 ft
Casing Radius:  0.083 ft Well Radius:  0.25 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.0004777 cm/sec y0 = 6.84 ft
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Additional Well Site Information 
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Depth Logger 187.66' bgs

BH Fluid Formation 113.92' BTC

File Name MCHTH17-08EMGAM

COMPANY: McHenry County & US Corp of Engineers

Depth Driller 187.6' bgs

OTHER SERVICES

Witness: NOT WITNESSED

Location: ROTHSCHILD PARCEL

Casing 2" PVC +2.5 to -187.6' bgs

Date 10/22/08

Well #17 MCH ALGONQUIN TWN

Logged by: T. YOUNG

Depth

1ft:120ft

Cond.

30 70mS/m

Gamma

0 100cps

I. Res.

10 25ohm-m
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Appendix B 
 
Equipment Procurement Documentation 

SolinstTM Integra Bladder Pump Data Sheet 
In-SituTM Documentation 
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SolinstTM Integra Bladder Pump Data Sheet 



Integra Bladder Pump

High Quality Groundwater and Surface Water Monitoring Instrumentation

Model 407 Data Sheet

Bladder Pump
Model 407

The Solinst Integra® Bladder Pump allows consistent, high
quality samples in all types of applications.  It offers excellent
performance and reliability. With Integra Bladder Pumps there
is the assurance that there is no air/water contact during
sampling.  It meets the most rigorous US  EPA standards for
VOC groundwater monitoring.

The bladder ensures that drive air or gas does not contact 
the sample, thus avoiding degassing or contamination of the
sample.  Integra Pumps are rugged and long lasting.  Teflon®

bladders have a 10-year warranty, while less expensive
polyethylene bladders are available for those that prefer to
change bladders after each use. Both bladders and intake filters
are easily replaced in the field in just a few minutes. No special
tools required.

Excellent for either regular flow or low flow sampling, the stainless
steel pumps can lift from depths up to 500 ft (150 m) below grade.
The PVC Integra operates up to 100 ft (30 m) below grade.

Low Flow Purge and Sampling
Low flow sampling offers excellent quality samples by reducing
turbulence.  It also reduces purge volumes, and thus sampling
time and disposal costs. When using the Solinst Model 466
Electronic Pump Control Unit, the Solinst Integra Bladder
Pump can be adjusted to provide continuous output of 
100 ml/min. or less. 

Use of a Flow-Through Cell System during low flow sampling,
allows the continuous analysis of purge water, in-line, as it flows, so
that sampling can begin as soon as the readings stabilize. 

Packers are also available to further reduce purge volumes and
to speed sampling times.

® Teflon is a registered trademark of Dupont Corp.

Features
Stainless Steel or Low Cost PVC: 1.66” Ø (42 mm) and 
1” Ø (25 mm) in 316 stainless steel.  1.66” Ø (42 mm) in PVC.

Non-Vertical Applications: Pumps operate effectively at
almost any angle and can be placed under landfills, tailings,
storage tanks or contaminant plumes.

Zero-Submergence Capability: Pumps can sample from low
yield wells and allow complete emptying of the well.

Leachate/Product Pumping: Pneumatic drive pumps are well
suited for pumping contaminant liquids. Strong solvents and
corrosive chemicals can be easily and economically pumped.

Survives Dry Pumping, Dirty Air and Sand: Integra bladders
are not damaged by operation in sediment laden water, or in
dry pumping conditions.

Freeze Protection Kit: Optional accessory available to prevent
freezing in the sample line.

Benefits
High Quality Samples: Consistently accurate samples with
excellent VOC sample integrity.

Simplicity: The controller, air compressor and flow-through
cell can be easily transported by one person to any site.
Hookup to the pump is by compression fittings.  Low purge
volumes ensure rapid sampling.

Cost Savings: Reduced need for repeat sampling and shorter
time required for each sampling round.

Bladders: Teflon Bladders are guaranteed for 10 years.
Inexpensive polyethylene is also available.

® Solinst and Integra are registered trademarks of Solinst Canada Ltd.

http://www.solinst.com/Prod/407/407.html
http://www.solinst.com/Prod/Data/107.pdf
http://www.solinst.com/Prod/407/407d4.html


High Quality Groundwater and Surface Water Monitoring Instrumentation

The Integra Bladder Pump 
Integras are manufactured from 316 stainless steel and 
have Teflon check balls.  The bladder most frequently used is
Teflon, however polyethylene bladders are also available.
This is the ideal sampling pump for most types of municipal,
industrial and general environmental applications, especially
where VOC analysis of the sample is important.

For metals analysis and situations with highly corrosive
liquids, the PVC Integra is more suitable.  It has Teflon check
balls, a porous polyethylene screen and may have either a
Teflon or a polyethylene bladder.  The low cost of the PVC
pump also makes this a perfect choice for situations where
there is a limited budget, but dedicated bladder pumps would
be preferred. 

The pump body of the standard Integra is a convenient 
1.66" dia. (42 mm) and comes in lengths of 2 ft and 4 ft (0.6 m
and 1.2 m).  1” dia. (25 mm) bladder pumps are also available
for narrower applications and for use in the Waterloo
Multilevel System. (See Model 401 Data Sheet.)

Dedicated Well Caps 2” and 4” (50 mm and 100 mm)

Converts Easily to Pneumatic DVP
The 1.66" dia. (42 mm) by 2 ft (0.6 m) Stainless Steel Integra
Bladder Pump (42 x 610 mm) utilizes most of the same 
parts as the pneumatic drive Solinst 1.66” Double Valve Pump
(DVP).  The DVP can operate from greater depths and
provide higher flow rates.  Conversion from an Integra
Bladder Pump to a DVP and back again is quick and easy
(approx. 2 min.) and requires no tools.

Dedicated Systems
For long term monitoring it is always best to dedicate Integra
Pumps.  This avoids cross-contamination and saves time
without the need to decontaminate between sampling events.
There is the assurance of no air/water contact during
sampling, and the confidence that no cross-contamination will
occur from the use of portable equipment.    

Integra well caps are designed for ease of use.  The vented
PVC caps have a quick-connect attachment for the controller
unit/air supply. Fittings are provided for both 1/4” OD 
(6 mm) and 3/8” OD (9 mm) tubing.  Each cap comes with a
3 ft (0.9 m) length of discharge line, which is easily replaced,
as required.

For water level monitoring there is an access hole to fit a
Solinst Model 101 Water Level Meter. An eyebolt is provided
for a pump support cable or for suspension of a Solinst
Levelogger, (see Model 3001 Data Sheet) or other device.  

Dedicated Well Caps
The caps slip easily onto 2” dia. (50 mm) wells.  Adaptors to
fit 4” dia. (100 mm) or other well sizes are also available.  The
cap seals in place with an o-ring, and comes with a wire
connected protective cover. Low profile wellheads are also
available for flush mount casing applications. 

Portable Integra Pumps
For less frequent sampling, and to allow access to multiple
monitoring wells, even in remote locations, portable Integra

pumping systems are available.

They may be supplied on a free-
standing reel, or mounted on 
a cart with the tubing and 
pump controller. The rugged cart
mounted system uses large
pneumatic tires for easy transport
over rough terrain.

Integra Bladder Pumps available in
Stainless Steel 1” and 1.66” (25 mm and 42 mm)

or PVC 1.66” (42 mm)

Bladder Pump Stainless Steel
1” (25 mm) on Free-standing Reel

http://www.solinst.com/Prod/408/408.html


High Quality Groundwater and Surface Water Monitoring Instrumentation

Filters and Packers
Integra Stainless Steel Bladder Pumps come complete with a 
50 mesh intake filter over the sample inlet.  These filters are
very easy to replace.  If required, Solinst also supplies
disposable in-line filters which are used on the sample
discharge tube.  They are adaptable to fit many sizes of tubing.

Model 800 Low-Pressure Packers can be used with 
Integra Pumps to minimize purge times by reducing purge
volumes.  This reduces the cost of water disposal and labour.
Packers are available in single point or straddle packer 
designs, and in sizes to fit 2” ( 50 mm) to 5” (127 mm) dia.
wells. (See Model 800 Data Sheet.)

Electronic Control Unit
Model  466

Easy Decon or Disposable Polyethylene  
Integra Bladder Pumps are easy to decontaminate.  Everything
is very accessible.  The tubing may simply be flushed or it is
easily replaced.  

The pump is quick to disassemble and the bladders and
screens are simple to replace in the field. No tools required.
Inexpensive polyethylene bladders can be quickly replaced to
suit regulatory requirements.  

Pump Controllers
The Electronic Control Unit uses 8 AA batteries that provide
up to 30 hours of continuous use.  It is fully automatic with
preset sample modes to give a variety of useful drive and vent
cycles.  These can be further adjusted manually to optimize the
flow.  It allows faster purge rates and precise low flow control
to ensure a representative sample at 100 ml/min or less when
sampling for VOCs.  The standard Model 466 gives up to 
160 psi and the 466 HP offers up to 250 psi output.

These convenient boxes are rugged, dependable and suitable
for all environments.  Quick-connect fittings allow instant
attachment to dedicated well caps, portable reel units and
through an in-line dryer to an air compressor or compressed
gas  source.

12V Compressor

Model 800 Packers
3.7” and 1.8” (94 mm and 46 mm)

Tubing
The standard tubing is 1/4” (6 mm) single line or 1/4” 
(6 mm) OD dual skip-bonded LDPE. Teflon-lined LDPE and
other tubing sizes are also available.  

Solinst provides dedicated systems with individual drive and
sample lines so that the cost of replacing the sample line is
minimized.  Dedicated systems can come pre-assembled to
the length you need, at no extra charge. Portable systems are
provided with 1/4” (6 mm) dual skip-bonded tubing for ease
of operation.

12V Oil-Less Air Compressor
The  Solinst 12 Volt Compressor is lightweight 21 lbs (9.5 kg),
compact, and ideal for field use, especially low flow
applications of less than 100 ft (30 m) depths. 

The compressor operates using 12 volt DC power source,
such as a car or truck vehicle battery, and comes with alligator
clips.  The compressor operates at up to 125 psi and is
equipped with a 2 US gallon (7.6 L) air tank which is rated 
to 150 psi.

http://www.solinst.com/Prod/800/800.html
http://www.solinst.com/Prod/Data/800.pdf


Bladder Pump Operation
When an Integra Bladder Pump is lowered into 
a well, hydraulic pressure allows formation water 
to enter the central Teflon chamber (the bladder)
through the inlet filter.

When compressed air or gas is applied to the drive line
it pressurizes the space around the bladder, causing it to
collapse and pushes the water up into the sample line.  

Check valves ensure that no water flows back down
through the pump or into the formation.

When compressed air or gas is vented (released), more
formation water enters the bladder.   When the
pressure is reapplied, the fresh formation water is
pushed up towards the surface.

The pressure/vent cycles are repeated, providing a
steady flow of water up the sample line, without any
stripping of volatiles from the sample.  Turbidity is
minimized due to the low flow rates and the gentle
pumping action.

Thus a high quality VOC groundwater sample is
obtained.

Higher Flow Rates
When larger purge volumes are required, Solinst Integra
Bladder Pumps can deliver flow rates up to 2 L/min.

Alternatively a simple conversion kit can be used to
quickly turn a stainless steel Integra Bladder Pump into a
Solinst Double Valve Pump (DVP). These pneumatic
drive DVPs can provide higher flow rates and sample
from greater depths than most bladder pumps. 

Flow rates vary with depth of pump below surface,
depth below water level, size of drive and sample tubing,
drive and vent cycle times, gas pressure applied and
aquifer recharge.

Flow rates of the Integra Bladder Pump and the DVP
compare favourably with published data for similar types
and sizes of pumps, under similar conditions. For
example:  

1.66" x 2 ft (42 mm x 610 mm) Bladder Pump at 
100 psi, with 1/4" OD drive line and 3/8" OD sample
line; 50 ft (15 m) below grade with 25 ft (7.5 m) below
water level gives 2 L/min.

Printed in Canada
August 13, 2007

For further information contact:  Solinst Canada Ltd.
Fax: +1 (905) 873-1992; (800) 516-9081  Tel: +1 (905) 873-2255; (800) 661-2023

35 Todd Road, Georgetown, Ontario, Canada  L7G 4R8
Web Site: www.solinst.com      E-mail: instruments@solinst.com

Drive Line

1.66” Stainless Steel Bladder Pump
Lift depths up to 500 ft. (150 m)

PVC Bladder Pump
Lift depths up to 100 ft. (30 m)

Sample Line

Stainless Steel
Flow Tube

Teflon Bladder

Drive Air

PVC Flow Tube

PVC Body

Stainless Steel
Inlet Filter

Clamps
Stainless Steel
Bladder Retainer

Stainless Steel Body

Drive Air

High Quality Groundwater and Surface Water Monitoring Instrumentation

Porous Vyon
Inlet Filter

mailto:instruments@solinst.com
http://www.solinst.com
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 In-SituTM Documentation 
Quick Start Guides   
Software License Certificates 
Artesian Well Cable Information Sheet 
Material Safety Data Sheet – Activated Dessicant 
Cable Calibration Reports 



6Set up a Site:  Click the Site Button , select the Default Site or 
click the New button to set up a custom site. The site name can have  up 
to 32 characters. Location coordinates are optional. 

2Attach a TROLL Com to the Level 
TROLL or to its cable.

5Win-Situ launches. The screen shows the My Data tab.  
a. On first connection, be sure to select the correct COM 
port for a USB connection. b. Then connect to the device. 

1Install Win-Situ® 5 to your local hard drive from the 
In-Situ software CD or the In-Situ website.   Optional: 
Install the desktop component of Win-Situ® Mobile to 

the same computer. Then use the In-Situ Software Manager 
to install it on the RuggedReader® at your next ActiveSync® 
connection.

4Launch the software:  

Win-Situ: Double-click the desktop shortcut  

3Plug the TROLL Com into a USB or serial port 
on a desktop/laptop PC, or into the serial port 
on a RuggedReader handheld PDA.

Win-Situ Mobile launches at the My Data tab.  
Tap the Connect Button to connect to the Level TROLL. 

Win-Situ Mobile: Tap the Start menu, tap 

Win-Situ Mobile 

Connected

Not connected

Tip: Mating the cable connectors is 
easy after you do it once. See the 
steps and photos on the back of this 
Quick Start Guide.

Serial 
port

USB or serial port

Tip: If using a USB TROLL Com, be sure to 
select the option “Install USB TROLL Com 
Drivers” when installing Win-Situ. 

After plugging in a USB TROLL Com, 
follow the prompts to install the 
drivers. Then use Windows®Device 

Manager to determine which COM port the 
USB TROLL Com is using. 

All data logs are associated with the site where 
the data were logged.  For more information, see 
Win-Situ Help, or Win-Situ Mobile Help.

When connected, 
focus shifts to  
the Home tab.  
Readings are 
shown in “meter” 
view. Values in 
gray are not 
being updated in 
real time. 

Device clockSystem clock Clock  
sync  
button

Meter view

List view

Graph view
“Home”

Press to update readings 
in real time

Win-Situ Mobile

“My Data”

Win-Situ

Connect 
button

“My Data”

C:\Documents and Settings\[Login]\My Documents\WinSitu Data\

a Check the 
COM port

b Connect to the 
Level TROLL

“Home”

Readings update 
when button 
looks pressed in

“Expander”— 
tap to access 
Time sync

Level TROLL®  

300  500  700 
 QUICK START GUIDE

Site button

Site button
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   Cable Length Maximum 
Meters Feet Baud Rate

 300 1000 57600 
 450 1500 38400 
 1200 4000 19200 
 >1200 >4000 9600

Recommended Baud Settings



1 800 446 7488 
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7To set up a data log, follow 
the steps in the Logging Setup 
Wizard.

0051120  rev. 005  4/08

Guidelines & Precautions: If the holes in the nose cone are plugged, swish the Level 
TROLL in a bucket of water. In severe cases, remove the nose cone to rinse out 
the holes. Or try soaking overnight in a mild acidic solution, such as household 

vinegar. Don’t dig or scrape in the pressure sensor opening! The sensitive pressure sensor 
diaphragm is vulnerable when exposed.

Nose cone

b Click New 

a Select the Logging tab

c The Logging Setup Wizard starts

Enter a log name and tap Next

Win-Situ

Win-Situ Mobile

“Logging”
Expander

Enter a log name and tap Next

Keypads for 
text entry

 Range Usable Depth
 PSIG kPa Meters Feet

 5 34.5 0-3.5 0-11.5 
 15 103.4 0-11 0-35 
 30 206.8 0-21 0-69 
 100 689.5 0-70 0-231 
 300 2068 0-210 0-692 
 500 3447 0-351 0-1153

Vented Level TROLL

8When you are finished programming, disconnect the 
TROLL Com and reattach the desiccant—or attach a 
Twist-Lock Hanger and suspension cable for a non-vented 

instrument—and install the Level TROLL in its monitoring location.

a From Home tab, select View menu > Logging

b From Logging tab, tap Expander  
c  Tap New 
d Follow the wizard to configure a log

“Logging”

AquIfer teStIng  Level Output Depth to Water (DTW)/Drawdown
deployment on cable or wire Specific Gravity Choose fresh, brackish, or salt water as appropriate
 Reference Set first logged reading to: zero (log shows delta values) or 

with probe installed, enter measured DTW 

SurfAce-WAter ProfILIng Level Output Depth of Probe
deployment on cable Specific Gravity  Choose fresh, brackish, or salt water as appropriate

Long-terM MonItorIng Level Output Elevation or Gauge Height
deployment on cable or wire Specific Gravity  Choose fresh, brackish, or salt water as appropriate
 Reference Set first logged reading to: measured elevation or gauge 

height, or with probe installed, enter elevation or gauge height

typical Level Settings

Non-Vented Level TROLL

 30 15.5 106.9 0-10.9 0-35.8 
 100 85.5 589.5 0-60.1 0-197.3 
 300 285.5 1968 0-200.7 0-658.7 
 500 485.5 3347 0-341.3 0-1120
* At sea level (14.5 PSI atmospheric pressure).

Range Effective Range* Usable Depth

PSIA PSIA kPa Meters Feet

Damage caused by digging or 
scraping in the pressure sensor 
opening to remove debris is not 
covered by the warranty.

For help, see the Help menu in Win-Situ or Win-Situ 
Mobile. The complete Level TROLL operator’s manual 
is available on the In-Situ software CD and website.

Twist-Lock Connectors
Flat

Flat

Level TROLL,  
Cable Connect TROLL Com

Cable

Pin Slot
Body Cable

Mating the Twist-Lock connectors is easy after you 
do it once to get a feel for the process. 

Note that each connector has a flat side. 

Note the pins on the body connector (one on each side) 
and the slots on the cable connector (one on each side).

To mate the connectors:

1 Slide back the sleeve on the cable connector. 

2 Orient the “flats” so they will mate up, and insert the body 
connector firmly into the cable connector.

3 Slide the sleeve on the cable connector toward the body until the 
pin on the body pops into the round hole in the slot on the cable 
connector. 

4 Grasp the cable connector in one hand and the Level TROLL in the 
other. Push and twist firmly so that the pin slides along the slot and 
snaps securely into the hole at the other end. 

If logged data from an In-Situ BaroTROLL® will be used 
to post-correct LevelTROLL data logs, the BaroTROLL log 
should start near the time the Level TROLL log starts. Be 
sure both devices’ clocks are synchronized. 



RuggedReader ® 

 QUICK START GUIDE

➔

➔

1c1b1a Press on the battery 
door about ¼” below 
the door latch and slide 
the latch to the right.

Slowly unhook and lift up 
the bottom latch of the hand 
strap. CAUTION: Do not let 
the hand strap hook hit the 
display. 

Step One: Install the Battery Pack

1d 1f1e Insert the tabs on the 
battery door into the 
slots. Make sure the 
door latch is all the 
way to the right and 
properly aligned. Then 
close the battery door. 

➔

Insert the battery pack 
so that the battery 
contacts mate with the 
RuggedReader contacts.

Remove the 
battery door.

Press very firmly on the 
battery door and slide the 
latch to the left to lock it.
Reattach the hand strap.

(turn over for next steps)

➔

Press 
here

➔
Press 
here

➔

➔

 1 Charge LED (red) 
 2 Power button  
 3 Battery door latch 
 4 Battery door  
 5 Hand strap 
 6 Stylus 
 7 Main screws (DO NOT REMOVE)
 8 Top cap screws (captive)
 9 Slot for future accessory
10 Compact Flash (CF) card slot 
11 Secure Digital (SD) I/O card slot

12 USB Host (mini A) 
13 9-pin serial port 
14 12V DC jack
15 USB Client (mini B)

Anatomy of the RuggedReader

1

2

In-Situ Inc.

RuggedReader

3

4

5

6

7

TIP: For a complete description of the 
device and its functions, please refer to 
the RuggedReader operator’s manual on 
the In-Situ software/resource CD.

Top view with top 
cap

6

8

9 10 11
Top view without 
top cap

Communications module

12 13 14 15
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RuggedReader®
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2a 2b 2c

Step Two: Charge the Battery Pack

Mount the plug to the wall charger* 
(if not already assembled) and plug 
the wall charger into an outlet. 

Plug the other end of the 
wall charger into the DC jack 
on the RuggedReader. The 
device turns on after a few 
seconds.

A red light begins flashing to signal the 
device is charging. Let it charge 4-6 hours. 
After a few minutes the RuggedReader 
suspends and the flashing light disappears, 
but the device keeps charging.

3a
Step Three: Calibrate the Touchscreen

Apply a screen protector.
Using the stylus, follow the instructions 
on the display. 

4a

4b

4c

4d

Insert the Microsoft® Getting Started CD into the 
desktop computer and follow the screen directions 
for installing ActiveSync. Be sure to install Active 
Sync before attaching the USB cable to the 
desktop PC or RuggedReader (next steps).

Plug the USB host (full size A) end of the 
USB cable into your desktop computer.

The Pocket PC Sync 
Setup Wizard starts. We 
recommend you establish 
a Guest connection by 
clicking Cancel at the first 
screen. 

➔

Step Four: Create an ActiveSync® Connection

Step Six: Launch the In-Situ Software
Power on the RuggedReader by pressing the power button . 
Tap Start to display the Start menu. Tap Programs in the Start menu. 
Select the program for your In-Situ device:
 
 •  Level TROLL or Aqua TROLL — Win-Situ® Mobile 
 •  TROLL 9500, miniTROLL,TROLL 9000  — Pocket-Situ 4 ➔

When the ActiveSync instructions direct you 
to, plug the USB Client (mini B) end of the USB 
communications cable into your RuggedReader.

3b

*Use only the charger shipped with your RuggedReader. 
Damage caused by other devices is not covered by warranty.

TIP: The default timeout in the Microsoft  operating 
system is 3 minutes. This may be inconvenient when 
calibrating, profiling, or downloading data. To change 

this, tap Start > Settings > System tab > Power > Advanced.

TIP: After direct exposure to salt water, mud, or 
debris, rinse the RuggedReader in clean running 
water, shake or wipe to remove moisture, especially 

from the connectors. Note that the battery door may trap 
water or dirt. Complete care recommendations are in 
Section 7 of the RuggedReader operator’s manual on the 
In-Situ CD.

Step Five: Connect an In-Situ Instrument to the Serial Port
Refer to the diagrams for cable connections:

Level TROLL® , Aqua TROLL®, or TROLL® 9500

miniTROLL® or TROLL® 9000



Win-Situ ® Mobile  

QUICK START GUIDE

1Connect the device to the RuggedReader, set the RuggedReader clock
See the RuggedReader Quick Start for details.

2 Launch Win-Situ Mobile
Tap Programs → Win-Situ Mobile. 

 Win-Situ Mobile launches and displays the functional area called “My Data”.

TIP: For additional information about Win-Situ Mobile Software, including calibration and 
communications, open the online help file by tapping Help → Help. 

3 Connect to the device
Tap the Connect button.

4 Get acquainted with Win-Situ Mobile
When connected, the “Home” screen 

appears. Real-time readings of all supported 
parameters are displayed and updated 
automatically. Note the Expander button. It 
expands your view of the functions in all tabs.

5Add a data site
All Win-Situ Mobile data logs are organized and filed by the 

Site where the data were collected.   
Enter a site as shown below before setting up a data log: 
A File menu → New Site, New button.
B Follow the on-screen instructions. 

TIP: There are two keypads you can use to enter text:  
1) cellphone-type keypad and 2) standard keypad.

TIP: The Update Rate shows how frequently data on the home screen 
are updated (not related to how often data are saved in the log).

C When the new site is shown again, tap OK .
D The Home tab returns to the screen with your new site  

shown. You can now set up a log. = Device is not connected

= Device is connected

“Home”

Connected device 
Data site

Expander

Show/Hide readings

 Home: Display real-time readings

Logging: Configure, start, stop, download, 
delete data logs

Sensors: Zero pressure, configure level, 
select units, adjust reference, calibrate 
conductivity, view sensor details

 
Setup: View device details, firmware, 
alarms, Analog (4-20 mA) & SDI-12 setup

 My Data: View downloaded data logs

TABS

Alternatively, select these 
options from  the View menu.

Win-Situ Mobile software is pre-installed, licensed, and activated on your new RuggedReader®—a handheld PDA running Microsoft® Windows Mobile® operating system.  
If you downloaded Win-Situ Mobile software and wish to use it beyond the 15-day demo period, call Technical Support to obtain a license key and an activation code. 

Recording on-screen data: From the data polling screen (step 4), press Read (make sure that the values are black, not gray). Press Record. Enter a file 
name, folder, type, and location for the saved data. Press Save. On-screen data are recorded as they are polled.  Note: If you leave the data polling screen, 
data recording will pause.  Return to the polling screen and press Read to resume. Press Record again to permanently stop recording on-screen data.

Memory gauge: Green–empty 
Battery gauge: Green–full charge

Logging status: Gray–not logging
Alarm status: Green–no alarms

Tabs

Meter view of  
single readings

Device clock— 
Sync it to the PDA by tapping Time 
button when red or before logging. 

Dashboard

Return to Home

Expanded view 
from Home

Home tab

Table view of  
continuous readings

Displays individual graphs 
for each parameterSet the clock on the 

Level or Aqua TROLL



Win-Situ® Mobile RuggedReader®
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*Ready: Log is ready. Press Start.  

*Pending: Log will start at scheduled time (or press Start at any time)

*Running: Device is actively logging data

*Suspended: Log has been paused (stopped temporarily)

Stopped: Log has been stopped, either manually or on schedule

Deleted: Log is flagged and will be deleted from device when memory is needed 
(software manages this automatically), or delete it yourself by tapping Delete again

* These logs are considered “active”. A device can have only one active log at a time.

THE LoG STATuS SyMBoLS (shown for each log in Logging tab)

6 Set up a data log

A Tap View menu → Logging to go to the Logging tab.
B Tap the Expander button.
C Tap the New button.

TIP: Only one log can be “active” (ready to run, running, or 
pending) at a time.

D The data site you entered in step 5 is pre-selected.
E Enter a name for the log (32 char. max).  

Tap Next  to continue.
F Follow the on-screen instructions to complete the log set-up.  For 

more information, refer to the help files.

TIP: For a non-vented device 
that will be deployed on 
wire, select a Scheduled 

start. You will not be able to 
communicate with it when deployed.

C
D

E

“Logging”

Expander

B

Logging tab

7 Start the log
A Scheduled log will start automatically at its programmed 

time. To start a Manual log: go to the Logging tab, tap the log, 
tap Start.

8 View the log/Download the log to the RuggedReader
The log can be downloaded and viewed while it is running 

or after it stops. 
A To download: On the Logging tab, tap the log, tap the 

Expander button, tap Download, tap your preferred download 

option (which will create a new file). Tap OK .
B To view the data, select Yes when asked. Focus shifts to My 

Data tab.
C In My Data tab, tap View.  Use the View and Date pull-down 

menus to select which data and the date it was logged.

9 Stop logging
To permanently stop a log that has no scheduled stop time, 

go to the Logging tab, select the log, tap the Expander button, 
then tap Stop.

TIP: Be sure to download again after stopping the log. 

TIP: To exit Win-Situ Mobile, go to File menu → Exit.

10 Transfer files to desktop/laptop PC

A First, install on your desktop/laptop PC (if not already 
installed): 
•	 Microsoft® ActiveSync® (or Windows® Mobile Media 

Center for Vista®): See the RuggedReader Quick Start.
•	 Win-Situ	5	(desktop	version	of	Win-Situ	Mobile,	located	

on the In-Situ Software/Resource CD)
•	 Win-Situ	Sync	(located	on	the	In-Situ	Software/Resource	

CD)
B Establish an ActiveSync or Mobile Media Center connection. 
C Use Win-Situ Sync or ActiveSync to transfer files. For more 

information, refer to the help files.
After the Transfer (either method): To view the log, launch 
Win-Situ 5 on the desktop (device connection is not needed). 

Expander

Connect

Device is 
connected

OK

Cancel

Next, continue

Previous, go 
back

Site selection

Increment down

Increment up

BuTToNS
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Level TROLL® Accessories

ARTESIAN WELL CABLE
OPTION
(SEALED WELL APPLICATIONS)

APPLICATION

Permits installation of a Level TROLL® or miniTROLL® into a sealed well where the
seal is made around the cable. Allows easy removal from a ¾" NPT application.
Includes a black dome compression fitting that makes a water- and air-tight seal
around the cable.

Components are factory-installed on the Level TROLL RuggedCable™ or
miniTROLL Quick-Connect cable

COMPONENTS

Black two-piece dome connector with ½" male threads (NPTM)

White PVC adapter that accepts connector A (interior threads are ½" female, NPTF)
and mates with ¾" NPT threads

INSTALLATION

1. Loosen halves of connector A and slide to desired position on cable.

2. Tighten the compression fitting firmly around the cable and screw into PVC
adapter B for installation into ¾” NPT fitting.

Additional adapter(s) may be added for installation into 1” or other size NPT fitting.

A

B

}
½" NPTM

¾" NPTM

0027772  rev. 002  07/07

A

B

TIP: Cable may be ordered with the sealing fittings below the
service grip (Method 1) or above the service grip (Method 2),
depending on well configuration.

Service
grip

Fittings

Service
grip

Fittings

Method 1 Method 2







Summary of LevelTroll Rugged Cable Serial Numbers
Observation Well Network Installation

McHenry County, Illinois
AECOM Project No. 09000-460 (200804080)

Site No. Township Name
1-CHE-S 40 220375
1-CHE-D 60 220355

2 Alden 2-ALD-D 275 220381
3-HEB-I 20 220360
3-HEB-D 20 220362
4-RCH-S 30 220374
4-RCH-I 65 220365
4-RCH-D 65 220368
7-HRT-S 60 220354
7-HRT-I 90 220359
7-HRT-D 90 220358
8-GRN-I 60 220351
8-GRN-D 75 220367
9-MCH-S 30 220373
9-MCH-D 100 220377

10 Marengo 10-MAR-S 20 220369
11-SEN-I 60 220356
11-SEN-D 60 220357
13-NUN-I 100 220378
13-NUN-D 100 220376

14 Riley 14-RIL-S 20 220370
15-COR-S 50 220366
15-COR-I 60 220352
15-COR-D 60 220353
16-GRF-I 75 220364
16-GRF-D 75 220363
17-ALG-S 30 220361
17-ALG-D 160 220380

12 Dorr 12-Dorr-D 135 220379

In-SituTM Rugged 
Cable Serial Number

In-SituTM Rugged 
Cable Length

Well Designation

1 Chemung

3 Hebron

4 Richmond

7 Hartland

8 Greenwood

9 McHenry

11 Seneca

13 Nunda

17 Algonquin

15 Coral

16 Grafton

K:\PROJECTS\200804080\In_Progress\Report\LevelTroll Cable Serial Numbers.xls K:\PROJECTS\200804080\In_Progress\Report\LevelTroll Cable Serial Numbers.xls
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Appendix C 
 
Hydraulic Conductivity Testing Information 

ASTM D5785-95 Reference for Underdamped Well Response   
Spreadsheet Calculation of D5785-95 Example 
Hvorslev Equations Referenced in Cedergren (1977) 
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ASTM D5785-95 Reference for Underdamped Well Response 
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Spreadsheet Calculation of D5785-95 Example  



Expression Value Units
w(t1) = -1.0 ft.
w(t2) = -0.5 ft.
t1 = 4.9 sec.
t2 = 16.9 sec.
Rc = 0.25 ft.
Rs = 0.25 ft.
Lc = 95 ft.
Ls = 55 ft.

= 12 sec.
= 0.5236 s-1

= 0.05776 s-1

T = b+a lnT
(g/L)1/2 = 0.5268
d = 0.1097
a = 0.03753 ft2/sec

Assume S = 1.5E-05
b = 0.554 ft2/sec
T1 = b+a lnT0

Assume T0 b1

T1 = 0.5317 ft2/sec

T2 = 0.5301 ft2/sec

T = 45804 ft2/day
From ASTM Example: T = 45826 ft2/day

< 0.05%
Check the results:
L = 115.3 ft 7.2 6.2% less than 20%? YES
L = 122.5 ft

= 8.59E-04 less than 0.1? YES
d = 0.1097 less than 0.7? YES

Reference:
ASTM D5785-95: (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

Percent Deviation Calc 
Sheet is from Example:

Calculation of Transmissivity of Underdamped Well Response to Slug Test

Spreadsheet Calculation Check using ASTM D5785 Example (Refer to Section 8.4.4)
McHenry County Monitoring Well Network Installation

AECOM Environment Project No. 09000-460

HyCond_Underdamped-Solutions.xls ASTM Example



Expression Value Units Cell # Formula
w(t1) = -1.0 ft. F10 from graph
w(t2) = -0.5 ft. F11 from graph
t1 = 4.9 sec. F12 from graph
t2 = 16.9 sec. F13 from graph
Rc = 0.25 ft. F14 from as-built
Rs = 0.25 ft. F15 from as-built
Lc = 95 ft. F16 from test
Ls = 55 ft. F17 from test

= 12 sec. F18 =F13-F12
= 0.5236 s-1 F19 =2*(3.1416)/F18
= 0.05776 s-1 F20 =LN((F10/F11))/F18

T = b+a lnT F21 given
(g/L)1/2 = 0.5268 F22 =((F19^2)+(F20^2))^(1/2)
d = 0.1097 F23 =F20/F22
a = 0.03753 ft2/sec F24 =((F14^2)*(F22))/(8*F23)

Assume S = 1.5E-05 F25 assumption
b = 0.554 ft2/sec F26 =(-F24)*(LN((0.79)*(F15^2)*(F25)*(F22)))
T1 = b+a lnT0 F27 given

Assume T0 b1 F28 assumption
T1 = 0.5317 ft2/sec F29 =F26+((F24)*(LN(F26)))
T2 = 0.5301 ft2/sec F30 =F26+((F24)*(LN(F29)))
T = 45804 ft2/day F31 =F30*86400

From ASTM Example: T = 45826 ft2/day

Check the results: < 0.05%
L = 115.3 ft 7.2 6.2% less than 20%? YES
L = 122.5 ft

= 8.59E-04 less than 0.1? YES
d = 0.1097 less than 0.7? YES

Reference:
ASTM D5785-95: (Analytical Procedure) for Determining Transmissivity of Confined Nonleaky Aquifers by 
Underdamped Well Response to Instantaneous Change in Head (Slug Test)

Percent Deviation Calc Sheet is 
from Example:

Calculation of Transmissivity of Underdamped Well Response to Slug Test

Spreadsheet Calculation Check using ASTM D5785 Example (Refer to Section 8.4.4)
McHenry County Monitoring Well Network Installation

AECOM Environment Project No. 09000-460

Calculation Steps

(Check Sheet Showing Steps in Transmissivity Calculation)

HyCond_Underdamped-Solutions.xls ASTM Example (2)



AECOM Environment 
 

 
  May 2009 C:\Directory\Projects\Active\McHenry_County\Report\Draft_

McHenryRpt-00_FLYSHEETS.doc 

 

Hvorslev Equations Referenced in Cedergren (1977) 
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