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SECTION 1
SUMMARY

Introduction
The Dundee Township Park District commissioned FGM Architects
to conduct a structural review of the Sleepy Hollow Pool. This study
is to provide the Park District with information on the structural
integrity of the pool and to determine if it makes sense to extend
the life or the pool by installing a pool liner.
History
The existing Sleepy Hollow Pool is located at 875 Winmoor Drive in
Sleepy Hollow, Illinois. The pool was originally constructed in the
1960’s as an “L’ shaped pool with a 75’ lap pool with a diving well.
The water depths vary from between 3’ at the north end of the
pool to 12’ deep in the diving well. In 1985, an addition was
added onto the pool to the south with shallow water to
accommodate younger children. The 1985 addition also
incorporated a stainless steel gutter at the perimeter of the pool.
The Park District has reported that the pool is leaking water and
may be caused by deteriorated sealant used in the joint between
the stainless steel gutter and the pool walls. We understand that
pool users have picked at the sealant and removed it in certain
locations. The pool reportedly holds water below the 3 inch mortar
line as indicated in the detail below.

Detail of Stainless Steel Gutter at the Existing Pool
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Study Methodology
To determine the structural integrity of the existing pool, it is
necessary to determine the following items:
1. The strength of the existing pool shell concrete in comparison
with the original design strength specified.
2. The Chloride Content of the concrete. This will determine the
potential degradation of the reinforcing steel within the pool
walls and floor.
3. Are there any geotechnical instabilities (pool soil conditions)
that are contributing to pool leaks?
To determine the above, FGM utilized the services of ECS Midwest
to perform concrete and geotechnical testing. Testing work was
minimally invasive. FGM also performed a visual inspection of the
existing pool to ascertain the overall condition.
Pool Shell Concrete Testing
To obtain a representative analysis of the pool shell concrete, (10)
samples were taken from the existing pool. Seven (7) from the
pool walls and three (3) from the pool floor. The samples were
approximately 4” diameter cores removed from the existing pool.
Ground Penetrating Radar was used to locate the position of the
existing reinforcing steel ensuring core samples were taken without
disturbing the steel.
The core samples were then taken for laboratory analysis to
determine the strength of the concrete and the chloride content
at the approximate depth of the reinforcing steel.
Geotechnical Testing
To determine the existing soil conditions, sub-surface exploration
was performed at five (5) locations around the existing pool. This
was performed by taking soil borings samples to depths of 10 feet
below the pool deck surface. The samples were then sent to a
testing laboratory for analysis.
All areas where testing was performed was patched by a
contractor experienced with the construction of swimming pools.
Analysis
FGM team members and consultants have extensive experience
performing this type of analysis for aquatic facilities. FGM utilized
the data from the pool shell concrete and geotechnical testing
work to formulate an opinion of the existing condition of the pool.
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Findings
The following is a summary of the findings. Please see the
attached Structural Materials and Testing Report dated January 6,
2017 and the Subsurface Exploration and Geotechnical
Engineering Services Report dated December 23, 2016 in the
appendix.
Concrete Strength of Existing Pool Shell
The concrete strength tests indicate that in two locations, the
strength of the concrete falls below the originally specified
strength of the concrete. Both areas are within the 1985 pool
addition.
1. Test Location #1 estimated compressive strength is 1,910 psi.
2. Test Location #2 estimated compressive strength is 2,710 psi.
As indicated on the original construction drawings for the 1985
pool addition, the concrete compressive strength called for 3,000
psi at 28 days (concrete curing time). Typically, concrete
compressive strength increases over time and often far exceeds
the specified strength as indicated in the other test locations
which have estimated strengths as high as 12,060 psi. Therefore, at
the tested areas are of concern from a concrete strength
perspective.

Concrete Test Location Plan
Chloride Content of Concrete
Identifying the chloride content is important as this is an important
indicator of the condition of the reinforcing steel within the
concrete. Chloride content is measured in parts per million (ppm).
Chlorides corrode steel and overtime can weaken reinforcing
steel.
May 11, 2017
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The accepted industry threshold (limit) for chlorides is 300 ppm. It is
at that threshold that the corrosion of conventional steel
reinforcement can occur. The test results show 5 out of the 10 test
locations taken have chloride levels above the recommended
threshold and they are all located in the original 1960’s pool shell.
See Concrete Test Location Plan above.
1.
2.
3.
4.
5.

Test Location #5 chloride level is 364 ppm.
Test Location #6 chloride level is 307 ppm.
Test Location #7 chloride level is 364 ppm.
Test Location #9 chloride level is 848 ppm.
Test Location #10 chloride level is 664 ppm.

From the chloride testing, there is cause for concern of the
condition of the reinforcing steel. It should be noted that he
testing that was performed did not expose any of the existing
reinforcing steel in the concrete and this test only identifies the
potential for degradation of the steel.
Geotechnical Testing
From the five (5) soil borings taken around the pool, there was
nothing to indicate that any pool leaks are caused by the soil
conditions. As indicated in the attached Geotechnical
Engineering Services Report, the soils are stable. There is ground
water present with the long-term ground water table located at a
depth of approximately seven (7) feet below the pool deck, but
this has not adversely affected the pool based upon visual
inspection.

Soil Boring Location Plan
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Visual Inspection
FGM performed a visual inspection of the existing pool and noted
that for the age of the installation, the pool is in good condition.
There is no apparent concrete spalling nor any large cracks.
Deterioration was noted at the joint between the concrete walls
and the stainless steel gutter in the 1960’s portion of the pool. This
deterioration was likely caused by the joint failure due to patrons
“picking” at the sealant and removing it.

Joint between pool concrete
and stainless steel gutter at
1960’s portion of pool

Recommendations
Taking into account all of the findings, FGM believes the existing
pool shell can be used as a short-term solution with an expected
life of 5 – 10 years with the understanding the Park District will install
a new pool liner to stop any pool leaks, slowing deterioration.
Before installing a pool liner, we recommend removing all the
loose mortar below the stainless steel gutter, as well as all of the
caulk, and replacing with new mortar and caulk. At worst case the
entire mortar bed may need to be removed and replaced,
though this will not be able to be determined until the actual
removal work begins. We also recommend the pool liner be
installed utilizing a stainless steel “skirt” connection (typically
welded) to the existing gutter in lieu of utilizing a termination bar
secured through the mortar bed below the existing gutter. This will
help prevent future “picking” at the caulk joint below the gutter
and is a more secure termination of the pool liner than anchoring it
into a structurally suspect mortar bed.
We are concerned with the strength of the concrete at the floor of
the 1985 pool addition because it is 30% less that the design
strength called for in the original plans. We suggest the Park
District consider the following:
1. Perform additional testing to try and establish the limits of the
weak concrete.
2. Remove and replace the concrete pool floor. If a liner is to be
installed, the repair will not be noticeable, and the liner will
protect against future leaks.

Stainless steel gutter at 1985
pool addition

If the Park District chooses not to replace the pool floor now, we
suggest repair funds be set aside as we are unsure if the pool liner
will adhere properly. We also suggest setting aside repair funds to
repair the weaker concrete side walls also. This repair work may be
able to be performed in the future if failure of the concrete occurs
after installation over the existing concrete by removing and
reinstalling the liner if delamination occurs.
The chloride levels in the concrete in the original 1960’s pool
construction is also a concern, but our visual inspection did not
reveal any substantial concrete cracking or spalling which is
May 11, 2017
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indicative of reinforcing steel corroding. However, we are wary of
the situation and cannot recommend using the existing pool as a
long-term solution without further testing. To determine if the pool
can be used for a long-term solution, destructive testing will be
necessary to expose the reinforcing steel so the actual condition
can be identified. This would be highly invasive and costly. This is in
part why we are stating the expected life of 5 – 10 years, as we do
not know the long-term condition of the reinforcing steel.
This study is to be utilized as a starting point and is intended to
provide the Park District with the best information possible given
the limited data obtained relative to the condition of the existing
concrete pool shell. It is not to be considered an exhaustive
review. If you have any questions or comments regarding this
report FGM is very willing to assist the Dundee Township Park
District.
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SECTION 2
APPENDIX

Test Reports
The following reports are attached and findings utilized in
preparation of this report:
1. ECS Structural Materials and Testing Report, January 6, 2017
2. ECS Subsurface Exploration and Geotechnical Engineering
Services Report, December 23, 2016
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January 6, 2017
Mr. John Dzarnowski, AIA
FGM Architects, Inc.
1211 West 22nd Street, Suite 705
Oakbrook, Illinois 60523
Email: JohnD@fgmarchitects.com
ECS Project 16:11763-A
Reference: Structural Materials Survey and Testing Summary Report, Sleepy Hollow Pool, 875
Winmoor Drive, Sleepy Hollow, Illinois
Dear Mr. Dzarnowski:
In accordance with ECS’ proposal number 16:16398, the following is our report of findings for
the materials survey and testing of select structural components performed on December 2,
2016 at Sleepy Hollow Pool, 875 Winmoor Drive in Sleepy Hollow, Illinois. The following report
includes the project description, a summary of work performed, and test results.
PROJECT DESCRIPTION:
The subject property consists of an existing pool and pool deck currently undergoing a structural
evaluation. To assist with the evaluation, ECS performed concrete scanning, selective
demolition and destructive testing at specific areas to document the existing conditions.
WORK PERFORMED:
Non Destructive Testing of Concrete Structural Elements
Steel Reinforcement Layout - The layout of the concrete reinforcing steel at the three (3)
concrete pool slab and seven (7) concrete pool wall locations identified in Figure 1 “Structural
Materials Survey and Test Location Plan” were determined utilizing Ground Penetration Radar
(GPR).
Ground Penetrating Radar (GPR) data shows a cross sectional image of subsurface conditions
derived from reflected energy of high frequency electromagnetic waves. Reflections of these
waves occur where a variation in material properties occurs. GPR was used to locate reinforcing
steel in the ten (10) test locations areas identified above in order to confirm the typical spacing,
depth and to aid in coring activities. Reinforcing steel where observed was marked in the field
using black permanent marker.
Scanning was performed from the top surface of the pool slab and interior side surfaces of the
pool wall. Please note that while scanning from the top surface and/or side surfaces, top layers
of reinforcing steel within the concrete members may have rendered underlying reinforcing steel
undetectable.
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Destructive Testing of Concrete Structural Elements:
Concrete Pool Base Slab / Decking (Compressive Strength) - Limited destructive testing was
performed on the three (3) pool slab and seven (7) pool wall locations identified in Figure 1
“Structural Materials Survey and Test Location Plan”.
ECS extracted one (1) core,
approximately 4-inches in diameter, from each of the ten (10) test locations. Upon extraction of
the core at test location #7, the core was determined to be unsuitable for compressive strength
testing due to the condition of the core. The core at test location #7 fell apart into two half
pieces, suggesting that the core may have contained samples from two different types of
concrete applications. . Mr. Larry Moscato of the Dundee Township Park District denied ECS
extraction an additional core at this test location. The remaining nine (9) cores were obtained
and tested for compressive strength. Testing was completed by ECS in our CCRL (Cement and
Concrete Reference Laboratory) certified laboratory in accordance with ASTM C42. Please
note that core test locations were not patched / repaired by ECS upon completion of core
extraction at the test locations. See the attached Photographs 1 through 30 for further details.
Concrete Pool Base Slab / Decking (Chloride Content) - The ten core samples referenced
above were obtained and tested for chloride content. Testing was completed by an A2LA
(American Association of Laboratory Accreditation) certified laboratory in accordance with the
following project requirements as requested:
•

Chloride Content – Chloride content will be determined and documented at one (1) - ½
inch increment of depth based on parts per million (ppm) in accordance with ASTM
C1218. The depth increment was approximated using GPR from the top cover of
reinforcement at the pool slab top surface and pool wall interior side surface test
locations specified above. ECS recorded the test result data in chart format identifying
the approximate depth of embedded steel reinforcement for which the chloride content
results were recorded and the chloride content recorded in ppm (mg/Kg). Industry
accepted standard threshold to initiate corrosion of conventional steel reinforcement is
approximately 300 ppm.

Please see the enclosed American Engineering Testing Inc. (AET) report number 10-08996,
dated January 5, 2017 for further chloride content test result details.
FINDINGS:
Steel Reinforcement Layout and Compressive Strength
Test
Location

Location
Type

# of
Bars

Depth
(Inches)

Spacing
(Inches)

Estimated
Compressive
Strength
(psi)

1

Pool
Slab

2

3-3/4 North-South (N-S)
3 East West (E-W)

11 (N-S)
13 (E-W)

1920

2

Pool Wall

2

3

Pool Wall

2

4

Pool Wall

2

5-1/4 Vertical (V)
5-3/4 Horizontal (H)
3-1/2 Vertical (V)
4-1/2 Horizontal (H)
2 Vertical (V)
3 Horizontal (H)

11 (V)
10 (H)
12 (V)
12 (H)
24 (V)
10 (H)

2710
3350
5490
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Steel Reinforcement Layout and Compressive Strength (Continued)
Test
Location

Location
Type

# of
Bars

5

Pool Wall

2

6

Pool Wall

2

7*

Pool Wall

2

8

Pool
Slab

2

9

Pool Wall

3

10

Pool
Slab

2

Steel Depth
(Inches)
2-3/4 Vertical (V)
3-3/4 Horizontal (H)
2-1/2 Vertical (V)
3-1/2 Horizontal (H)
5 Vertical (V)
4-1/2 Horizontal (H)
3-1/2 North-South (N-S)
2-3/4 East West (E-W)
3-1/2 - 7-1/2 Vertical (V)
10 - 11 Horizontal (H)
8 North-South (N-S)
6 East West (E-W)

Spacing
(Inches)

Estimated
Compressive
Strength
(psi)

11 (V)
10 (H)

5090

11 (V)
13 (H)
21 (V)
11 (H)
10 (N-S)
12 (E-W)
8 - 13 (V)
11 - 12 (H)
12 (N-S)
14 (E-W)

4340
3260
12060
5290

* The core at test location #7 was unsuitable for compressive strength testing.

Chloride Content
Test
Location

Location
Type

Reinforcement
Depth**
(Inches)

Water Soluble Chloride
by Weight % of Sample

Water Soluble Chloride
ppm (mg/Kg)

1

Pool
Slab

3

0.018

176

2

Pool Wall

5-1/4

0.012

116

3

Pool Wall

3-1/2

0.013

134

4

Pool Wall

2

0.021

215

5

Pool Wall

2-3/4

0.036

364***

6

Pool Wall

2-1/2

0.031

307***

7*

Pool Wall

4-1/2

0.045

451***

8

Pool
Slab

2-3/4

0.021

208

9

Pool Wall

3-1/2

0.085

848***

10

Pool
Slab

6

0.066

664***

**Steel Depth is the approximate initial contact depth between embedded steel reinforcement and the scanning
surface of the concrete member.
**Test Locations 5, 6, 7, 9 & 10 exceeded the industry threshold of 300 ppm.
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CLOSING:
This structural survey at 875 Winmoor Drive was not intended to be exhaustive or serve as a
repair specification. The observations noted above are general in nature and reflect the type of
construction and materials used in the building at the locations tested/surveyed.
This structural survey included non-invasive and minimally invasive review performed to identify
structural information about the structure at the discrete locations and at the time of our survey.
Because this survey did not include all areas of the pool walls and/or slabs, the survey should
not be considered representative of a complete investigation of all the structural members and
components of the walls and/or slabs. Extrapolation of the results presented herein, should only
be done with extreme care and in recognition that the results may not be representative. ECS
assumes no liability for the interpretation or mis-interpretation of the results presented, nor can
ECS assume liability for conditions existing at locations not tested. Although a reasonable
standard of care has been exhibited for this survey, it is reasonable that latent conditions may
exist which could impact the useful life and/or serviceability of the building. No guarantee or
warranty as to future life or performance of any item evaluated is intended or implied.
The conditions contained in this report, represent our professional opinion, based on our site
observations, test results and interpretations. These opinions were developed consistent with
the level of care and skill ordinarily exercised by members of the engineering profession
currently practicing in the same locality under similar conditions. No other representation is
expressed or implied, and no warranty or guarantee is included, or intended.
We appreciate the opportunity to offer our services to you. If you have any questions or
comments regarding the content of this report, please do not hesitate to call.
Respectfully,
ECS MIDWEST, LLC

Scott F. Ordzowialy, P.E.
Facilities Staff Project Manager

Gary Syslo, P.E., LEED AP
Facilities Services, Manager

Scott Bierbaum
Principal Engineer
Enclosure:
1.
2.
3.

Photographs
Figure 1 – Structural Materials Survey and Test Location Plan
AET Test Report – Concrete Core Laboratory Tests

I:\Facilities\Reports\11500-11999\11763-A,Sleepy Hollow Pool-SMT\Bierbaum Review\11763-A Sleepy Hollow Pool - Final.doc
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Photograph No. 1
View of test location 1 prior to scanning and coring activities

Photograph No. 2
Test location 1 with complete reinforcing steel identification marks
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Photograph No. 3
Test location 1 upon completion of coring activities

Photograph No. 4
View of test location 2 prior to scanning and coring activities
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Photograph No. 5
Test location 2 with complete reinforcing steel identification marks

Photograph No. 6
Test location 2 upon completion of coring activities
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Photograph No. 7
View of test location 3 prior to scanning and coring activities

Photograph No. 8
Test location 3 with complete reinforcing steel identification marks
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Photograph No. 9
Test location 3 upon completion of coring activities

Photograph No. 10
View of test location 4 prior to scanning and coring activities
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Photograph No. 11
Test location 4 with complete reinforcing steel identification marks

Photograph No. 12
Test location 4 upon completion of coring activities
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Photograph No. 13
View of test location 5 prior to scanning and coring activities

Photograph No. 14
Test location 5 with complete reinforcing steel identification marks

January 6, 2017

ECS Project 16:11763-A | Structural Materials Survey and Testing
875 Winmoor Drive
Sleepy Hollow, Illinois

Photograph No. 15
Test location 5 prior to compressive strength testing

Photograph No. 16
View of test location 6 prior to scanning and coring activities
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Photograph No. 17
Test location 6 with complete reinforcing steel identification marks

Photograph No. 18
Test location 6 prior to compressive strength testing

January 6, 2017

ECS Project 16:11763-A | Structural Materials Survey and Testing
875 Winmoor Drive
Sleepy Hollow, Illinois

Photograph No. 19
View of test location 7 prior to scanning and coring activities

Photograph No. 20
Test location 7 with complete reinforcing steel identification marks
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Photograph No. 21
Test location 7 upon completion of coring activities

Photograph No. 22
View of test location 8 prior to scanning and coring activities
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Photograph No. 23
Test location 8 with complete reinforcing steel identification marks

Photograph No. 24
Test location 8 upon completion of coring activities
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Photograph No. 25
View of test location 9 prior to scanning and coring activities

Photograph No. 26
Test location 9 with complete reinforcing steel identification marks

January 6, 2017

ECS Project 16:11763-A | Structural Materials Survey and Testing
875 Winmoor Drive
Sleepy Hollow, Illinois

Photograph No. 27
Test location 9 upon completion of coring activities

Photograph No. 28
View of test location 10 prior to scanning and coring activities
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Photograph No. 29
Test location 10 with complete reinforcing steel identification marks

Photograph No. 30
Test location 10 upon completion of coring activities

Test Location
#9 (Wall)

Test Location
#10 (Floor)
Test Location
#6 (Wall)

Test Location
#1 (Floor)
Test Location
#7 (Wall)

Test Location
#2 (Wall)

Test Location
#8 (Floor)

Test Location
#5 (Wall)

Test Location
#4 (Wall)

Test Location
#3 (Wall)

LEGEND
APPROXIMATE CONCRETE SAMPLE SURVEY &
TEST LOCATION

Figure 1 – Structural Materials Survey and Test Location
Source:
Google Earth
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REPORT OF CHEMICAL ANALYSIS
PROJECT:
SLEEPY HOLLOW POOL, ILLINOIS

APS PROJECT NO:

REPORTED TO:
ENGINEERING CONSULTING SERVICES
1575 BARCLAY BOULEVARD
BUFFALO GROVE, IL 60089
ATTN: SCOTT ORDZOWIALY
DATE: JANUARY 5, 2017

10-08996

INTRODUCTION
This report presents the results of laboratory work performed by our firm on ten (10) cores
submitted to us by Scott Ordzowialy of Engineering Consulting Services on December 9, 2016.
The scope of our work was limited to documenting the chloride content of the cores by ASTM
C1218 “Standard Test Method for Water-Soluble Chloride in Mortar and Concrete.”
TEST RESULTS
Sample
Identification

Water Soluble Chloride by
Weight % of Sample

ppm (mg/Kg)

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10

0.018
0.012
0.013
0.021
0.036
0.031
0.045
0.021
0.085
0.066

176
116
134
215
364
307
451
208
848
664

TEST PROCEDURES
Laboratory testing was performed on January 3, 2016 and subsequent dates. Testing was
performed following ASTM C1218 “Standard Test Method for Water-Soluble Chloride in
Mortar and Concrete.” The core samples were cut, crushed, dried in an oven, and processed to
pass a #20 US Standard mesh sieve. Results are reported on a dry weight 105 °C basis.

550 Cleveland Avenue North | Saint Paul, MN 55114
Phone (651) 659-9001 | (800) 972-6364 | Fax (651) 659-1379 | www.amengtest.com | AA/EEO
This document shall not be reproduced, except in full, without written approval from American Engineering Testing, Inc.
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REMARKS
The test samples will be retained for a period of at least thirty days from the date of this report.
Unless further instructions are received by that time, the samples may be discarded. The test
results relate only to the samples tested. No warranty, express or implied, is made.

Report Prepared by:
American Engineering Testing, Inc.

Report Reviewed by:
American Engineering Testing, Inc.

Emma Schneider
Laboratory Technician

Bill Rebel
Principal Chemist
Phone: 651-603-6633
brebel@amengtest.com
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EXECUTIVE SUMMARY
The subsurface conditions encountered during our subsurface exploration and ECS’ conclusions and recommendations
are summarized below. This summary should not be considered apart from the entire text of the report with all the
qualifications and considerations mentioned herein. Details of our conclusions and recommendations are discussed in
the following sections and in the Appendix of this report.
The project site is located at 875 Winmoor Drive in Sleepy Hollow, Illinois. The existing pool structure has been leaking.
In order to better understand the subsurface conditions at the project site, five (5) SPT soil borings were performed at the
subject property. The soil conditions encountered at the onsite borings are summarized as follows:
The surficial materials were observed to consist of approximately 3¼ to 27½ inches of concrete underlain by about 4½ to
22 inches of sand and gravel. At soil borings B-2 through B-5 the surficial materials were observed to be underlain by
Silty Clay FILL to depths of 3 to 5½ feet below the pool deck surface. The FILL soils were typically observed to be
underlain by natural Silty CLAY to boring termination at 10 feet below existing site grades. FILL soils were not observed
at boring location B-1.
The Silty Clay FILL soils exhibited unconfined compressive strength values of about 1 to 3 tons per square foot (tsf),
which is indicative of stiff to very stiff consistencies. Moisture content values for the Silty Clay FILL soils were observed in
the range of about 12 to 22 percent. Due to the variable nature and consistency of FILL soils, unconfined compressive
strength values should not be considered representative of the overall quality of the FILL. The natural Silty CLAY and
Silty CLAY with Sand exhibited unconfined compressive strengths of about 2½ tsf to greater than 6 tsf (very stiff to hard)
and moisture contents ranging from about 10 to 16 percent.
Water was encountered at depths of about 2 to 7 feet below the pool slab surface at boring locations B-4 and B-5. We
believe the 2-foot water readings at boring location B-5 are likely the result of a perched condition at the interface
between the Silty Clay FILL and natural Silty CLAY soils. The results of our subsurface exploration and the zone of soil
color change indicate the long term water table may be located at a depth of about 7 feet below the pool deck surface or
deeper (potentially deeper than the soil boring termination depth of 10 feet).
Based on the results of our soil borings, we do not anticipate the observed pool leaks are caused by a foundation
soil bearing issue. The natural, Silty CLAY-based soils appear suitable to support the existing pool structure.
Based on our water observations and observations from nearby sites, we anticipate the natural groundwater level rests
below the bottom of the shallow pool, but potentially above the bottom elevation of the deep end area. It is possible that
pressure from the groundwater table may contribute to pool structural distress.
In ECS’ opinion, the reported pool leaking may be the result of the following conditions but not limited to:






The removal of caulk joints during pool use.
Typical wear and tear (the pool was originally constructed in the 1960s).
Improper or damaged/aged waterproofing.
Possible lack of free-draining gravel behind pool walls (if the pools walls were designed for drained conditions)
or, if present, inadequate performance of the drainage system.
Possible crack in the pool wall.

Based on our understanding of the pool leak and our field exploration results, the subsurface exploration and evaluation
were inconclusive in determining a cause of the leakage. However, based on our understanding of project information
provided to date, ECS is providing the following recommendations. We recommend the owner/project team confirm if the
pools walls were designed for drained conditions and, if so, whether a drainage system is present behind the pool walls.
If not present, a drainage system should be constructed or, if present, further evaluation of the functionality of the
drainage system is recommended. If the missing caulk joints are determined not to be the cause of the leaking, we
recommend a waterproofing specialist be contacted to further evaluate the swimming pool and to potential re-waterproof
the pool interior and exterior.
As this project moves forward and as more information becomes available, we recommend that ECS be retained to
review the additional information and/or project drawings and specifications prior to the start of remediation to verify that
the conditions described herein are consistent with actual conditions.
Report Prepared By:

Report Reviewed By:

Rachel E. Miller, E.I.T.
Project Manager

Paul J. Giese, P.E.
Principal Engineer
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PROJECT OVERVIEW
Introduction
This report presents the results of our subsurface exploration and geotechnical engineering
services performed at 875 Winmoor Drive in Sleepy Hollow, Illinois. A General Location Plan,
included in the Appendix of this report, shows the approximate location of the project sites.
This study was conducted in general accordance with ECS Proposal No. 16:16402-GP, dated
November 3, 2016 and authorized by your office. In preparing this report, we have utilized
information from our current subsurface exploration, as well as information from nearby sites.

Property Location/Existing Site Conditions
The proposed project site is located at 875 Winmoor Drive in Sleepy Hollow, Illinois. The project
site is bound to the northeast by Winmoor Drive, to the southeast by a volleyball field and Glen
Oak Drive, to the southwest by athletic installations and to the northwest by an at-grade parking
lot and landscaped areas. The project site is currently developed by a concrete pool and the
associated amenities (pool deck, changing rooms, etc.). We understand the pool was originally
constructed in the 1960s and a pool addition was added in 1983. Based on onsite observations
by Mr. Scott Ordzowialy of ECS on December 2, 2016, we understand the primary pool
structure is about 1 to 3 feet deep, with an attached 11-foot deep end. At the time this report
was written, a topographic survey of the project site was not available. Based on our review of
available online resources (i.e., Google Earth®), the elevation of the pool deck appears to be
about EL. +769 feet (+/-).
Based on our conversation with you and our review of the RFP email, we understand the
project team is evaluating the subsurface conditions of the pool and the structural integrity of
the existing pool/pool deck structure. We understand the Park District representatives suspect
the pool leaking is caused by the removal of caulk joints (reportedly swimmers sometimes pull
out the caulk). The scope of the project for this report and the conclusions and
recommendations presented herein cover the geotechnical aspects of the project only. For the
concrete coring results, please refer to the Facilities report submitted under a different cover
(ECS Project No. 16:11763-A).

Purpose of Exploration and Scope of Work
The purpose of this exploration was to explore the subsurface conditions in the vicinity of the
pool and to assist in the overall evaluation of the existing pool structure. We accomplished this
purpose by performing the following scope of services:
1.

Reviewing the geotechnical reports from nearby project sites by ECS;

2.

Drilling five (5) SPT soil borings spaced around the perimeter of the pool to a
depth of about 10 feet below the pool deck surface;
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3.

Performing laboratory tests on selected representative soil samples from the
borings to evaluate pertinent engineering properties;

4.

Analyzing the field and laboratory data from this exploration to develop
engineering findings; and,

5.

Preparing this geotechnical report of our findings and recommendations.

The conclusions and recommendations contained in this report are based on five (5) soil
borings conducted under ECS’ direction. The soil borings were drilled to a depth of about 10
feet below the pool deck surface.
The subsurface exploration included split-spoon soil sampling, standard penetration tests (SPT)
and groundwater level observations in the boreholes. The results of the completed soil borings,
along with a Boring Location Diagram are included in the Appendix of this report. Based on our
®
review of available online resources (i.e., Google Earth ), the elevation of the pool deck
appears to be about EL. +769 feet (+/-). Elevations obtained from Google Earth® are
approximate and should not be considered accurate from a construction design standpoint. The
approximate ground surface elevations at the boring locations are included on the boring logs
enclosed in the Appendix.
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EXPLORATION PROCEDURES
Subsurface Exploration Procedures
The borings were located in the field by an ECS representative based on the locations
requested by the project team. An ECS subcontracted driller contacted the State of Illinois
Utility One-Call Center, JULIE, to clear and mark underground utilities in the vicinity of the
project site prior to drilling operations. As requested, ECS subcontracted a private utility locator
to mark utilities in the immediate vicinity of each soil boring location.
The soil borings were performed by a truck-mounted drill rig with a rotary-type auger drill, which
utilized continuous flight augers to advance the boreholes. Representative soil samples were
obtained by means of conventional split-barrel sampling procedures. Samples were typically
obtained at 2½-foot intervals in the upper 10 feet and at 5-foot intervals thereafter. In this
procedure, a 2-inch O.D., split-barrel sampler is driven into the soil a distance of 18 inches by a
140-pound hammer falling 30 inches. The number of blows required to drive the sampler
through a 12-inch interval, after initial setting of 6 inches, is termed the Standard Penetration
Test (SPT) or N-value and is indicated for each sample on the boring logs. The SPT value can
be used as a qualitative indication of the in-place relative density of cohesionless soils. In a less
reliable way, it also indicates the consistency of cohesive soils. This indication is qualitative,
since many factors can significantly affect the standard penetration resistance value and
prevent a direct correlation between drill crews, drill rigs, drilling procedures, and hammer-rodsampler assemblies.
The drill rig utilized an automatic trip hammer to drive the sampler. Consideration of the effect of
the automatic hammer’s efficiency was included in the interpretation of subsurface information for
the analyses prepared for this report.
A field log of the soils encountered in the borings was maintained by the drill crew. After
recovery, each geotechnical soil sample was removed from the sampler and visually classified.
Representative portions of each soil sample were then sealed in jars. The soil samples were
then brought to our laboratory in Buffalo Grove, Illinois for further visual classification and
laboratory testing. After completion of the drilling operations, the boreholes were backfilled with
auger cuttings to the existing ground surface and patched with concrete.

Laboratory Testing Program
Representative soil samples were selected and tested in our laboratory in Buffalo Grove, Illinois
to check field classifications and to help estimate engineering properties. The laboratory testing
program included visual classifications, calibrated hand penetrometer unconfined compressive
strength testing and moisture content determinations of each cohesive soil sample.
Each soil sample was classified on the basis of texture and plasticity in accordance with the
Unified Soil Classification System. The group symbols for each soil type are indicated in
parentheses following the soil descriptions on the boring logs. A brief explanation of the Unified
System is included with this report. The various soil types were grouped into the major zones
noted on the boring logs. The stratification lines designating the interfaces between earth
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materials on the boring logs and profiles are approximate; in situ, the transitions may be
gradual.
The unconfined compressive strength (Qp) of relatively cohesive clay soil samples was
estimated with the use of a calibrated hand penetrometer. In the hand penetrometer test, the
unconfined compressive strength of a soil sample is estimated, to a maximum of 6 tons per
square foot (tsf) by measuring the resistance of a soil sample to penetration of a small,
calibrated spring-loaded cylinder.
The soil samples will be retained in our laboratory for a period of 60 days, after which, they will
be discarded unless other instructions are received as to their disposal.
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EXPLORATION RESULTS
Soil Conditions
Five (5) soil borings were drilled at the project site under ECS’ direction. The subsurface
conditions encountered at the onsite borings can be summarized as follows.
The surficial materials at boring locations B-1 through B-5 were observed to consist of
approximately 3¼ to 27½ inches of concrete underlain by about 4½ to 22 inches of sand and
gravel. At soil borings B-2 through B-5 the surficial materials were observed to be underlain by
Silty Clay FILL to depths of 3 to 5½ feet below the pool deck surface. The FILL soils were
typically observed to be underlain by natural Silty CLAY to boring termination at 10 feet below
existing site grades. A stratum of natural SAND with Gravel was observed from about 4½ to 8
feet below grade at boring location B-2. FILL soils were not observed at boring location B-1. At
B-1 the surficial concrete and sand and gravel subbase was observed to be underlain by natural
Silty CLAY with Sand to boring termination at 10 feet.
The Silty Clay FILL soils exhibited unconfined compressive strength values of about 1 to 3 tons
per square foot (tsf), which is indicative of stiff to very stiff consistencies. Moisture content
values for the Silty Clay FILL soils were observed in the range of about 12 and 22 percent. Due
to the variable nature and consistency of FILL soils, unconfined compressive strength values
should not be considered representative of the overall quality of the FILL. The natural Silty
CLAY and Silty CLAY with Sand exhibited unconfined compressive strengths of about 2½ tsf to
greater than 6 tsf (very stiff to hard) and moisture contents ranging from about 10 to 16 percent.
The natural SAND with Gravel observed at B-2 exhibited an SPT N-value of 26 blows per foot
(bpf), which is indicative of a medium dense relative density for granular soils.

Groundwater Observations
Observations for groundwater were made during sampling and upon completion of the drilling
operations at the boring locations. In auger drilling operations, water is not introduced into the
boreholes, and the groundwater position can often be obtained by observing water flowing into
or out of the boreholes. Furthermore, visual observation of the soil samples retrieved during the
auger drilling exploration can often be used in evaluating the groundwater conditions.
Groundwater was encountered at depths of about 2 to 7 feet below the pool slab surface at
boring locations B-4 and B-5. Groundwater was not observed at the remaining three boring
locations. We believe the 2-foot groundwater readings at boring location B-5 are likely the result
of a perched condition at the interface between the Silty Clay FILL and natural Silty CLAY soils.
Soils in the Midwest oxidize from brown to gray at the long-term groundwater level. The results
of our subsurface exploration and the zone of color change indicate the long term water table
may be located at a depth of about 7 feet below the pool deck surface or deeper (potentially
deeper than the soil boring termination depth of 10 feet).
The highest groundwater observations are normally encountered in late winter and early spring
and our current groundwater observations likely differ from the seasonal maximum water table.
It should be noted that the groundwater level can vary based on precipitation, evaporation,
surface run-off and other factors not immediately apparent at the time of this exploration. Surface
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water runoff will be a factor during general construction, and steps should be taken during
construction to control surface water runoff and to remove water that may accumulate in the
proposed excavations as well as slab areas.
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ANALYSIS AND RECOMMENDATIONS
Overview
The findings presented in this report should be incorporated in the overall pool evaluation to
assist in addressing remediation of the observed leaking. We recommend that ECS review the
final remedial design and specifications to verify that the recommendations presented in this
report have been properly interpreted and implemented in the design and specifications.

Pool Evaluation Findings
Based on the results of our soil borings, we do not anticipate the observed pool leaks
are caused by a foundation soil bearing issue. The natural, Silty CLAY-based soils
encountered at the boring locations appear suitable to support the existing pool
structure. Based on our water observations and observations from nearby sites, we anticipate
the natural long-term groundwater level rests below the bottom of the shallow pool, but
potentially, at least seasonally, above the bottom elevation of the deep end area. It is possible
that hydrostatic pressure from the groundwater table when and where it rises above the pool
bottom elevations may contribute to pool structural distress.
We understand the Park District has observed that swimmers sometimes pull caulk joints from
the pool walls. The Park District representatives have also observed that the pool appears to
stop losing water when the water level goes below the lowest caulk joint.
In ECS’ opinion the results of the subsurface exploration were inconclusive relative to
determining an exact cause of the pool wall leaking. However, based on the overall information
provided and obtained to date, we consider that the following conditions, but not limited to this
list, may contribute to the reported pool leaking:






The removal of caulk joints during pool use.
Typical wear and tear (the pool was originally constructed in the 1960s).
Improper or damaged/aged waterproofing.
Possible lack of free-draining gravel behind pool walls (if the pools walls were designed
for drained conditions) or, if present, inadequate performance of the drainage system.
Possible cracks in the pool walls.

The age of the pool structure may contribute to the observed leaking. Parts of the pool
development are likely past the expected design life. It is also possible that cracks/joints have
arisen at the interface of the 1960s pool structure and 1983 pool addition.
The leakage may also be caused by insufficient waterproofing and/or a lack of free-draining
gravel behind the pool walls, if the swimming pool walls were designed for drained water
conditions. If gravel or a similar drainage system is not present along the pool walls, hydrostatic
pressures may cause leaks to propagate. ECS’ Facilities department extracted several concrete
cores from the pool walls. The pool wall coring was extended completely through the pool wall
at one location; at that location, Mr. Scott Ordzowialy of ECS observed CA-6 type gravel
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behind the pool wall. However, observations at one location aren’t sufficient to confirm that freedraining gravel is present throughout the entire pool.
Based on our conversation with ECS’ Facilities personnel, we understand several concrete pool
cores were taken from the pool interior. One pool wall core, in the area of boring location B-2,
was observed to split into two pieces after coring (the result of a potential crack in the pool
wall). Such a crack in the concrete pool wall could contribute to the observed leaking.

Recommendations
Based on our understanding of the pool leak and our field exploration results, ECS is providing
the following recommendations:






We recommend the owner/project team confirm if the swimming pool walls were
designed for drained water conditions and, if so, whether a drainage system is present
behind the pool walls. If the pool walls were designed for drained conditions and the
drainage system is not present, a drainage system should be constructed.
If a drainage system is present, we recommend the drainage system be evaluated to
determine if it is functional and working properly. If not working properly, we recommend
the drainage system be repaired accordingly.
If the missing caulk joints are determined to be the cause of the leaking, we recommend
a specialty contractor be consulted to determine the most prudent remedial option to
correct the missing caulk and to avoid damage in the future.
If the missing caulk joints are determined to not be the cause of the leaking, we
recommend further evaluation of the swimming pool be performed by a waterproofing
specialty contractor. Re-waterproofing the pool interior and exterior may be necessary.

Closing
This report has been prepared to aid in the evaluation of this property and to assist the architect
and/or engineer in the design of this project. The scope is limited to the specific project and
locations described herein and our description of the project represents our understanding of
the significant aspects relative to soil and foundation characteristics. In the event that any
change in the nature or location of the swimming pool conditions summarized in this report are
discovered, we should be informed so that the changes can be reviewed and the conclusions of
this report modified or approved in writing by the geotechnical engineer. It is recommended that
all construction operations dealing with the swimming pool remediation be reviewed by an
experienced geotechnical engineer to provide information on which to base a decision as to
whether the design requirements are fulfilled in the actual construction. If you wish, we would
welcome the opportunity to provide field construction services for you during construction.
The analysis and recommendations submitted in this report are based upon the data obtained
from the soil borings and tests performed at the locations as indicated on the Boring Location
Diagram and other information referenced in this report. This report does not reflect variations,
which may occur between and beyond the actual boring locations. In the performance of the
subsurface exploration, specific information is obtained at specific locations at specific times.
However, it is a well known fact that variations in soil conditions exist on most sites between
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boring locations and also such situations as groundwater levels vary from time to time. The
nature and extent of variations may not become evident until the course of construction. If
variations then appear evident, after performing on-site observations during the construction
period and noting characteristics and variations, a reevaluation of the recommendations for this
report will be necessary.
In addition to geotechnical engineering services, ECS Midwest, LLC has the in-house capability
to perform multiple additional services as this project moves forward. These services include
the following:




Environmental Consulting;
Project Drawing and Specification Review; and,
Construction Material Testing / Special Inspections

We would be pleased to provide these services for you. If you have questions with regard to
this information or need further assistance during the design and construction of the project
please feel free to contact us.

APPENDIX
General Location Plan
Boring Location Diagram
Boring Logs
Reference Notes for Boring Logs
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DEPTH (FT)

20%

BOTTOM OF CASING

4

ROCK QUALITY DESIGNATION & RECOVERY

Auto

DRILLING METHOD

CFA

6.0+

CLIENT

JOB #

FGM Architects, Inc.

BORING #

16:11763

SHEET

B-5

PROJECT NAME

ARCHITECT-ENGINEER

Sleepy Hollow Pool (Soil Borings)

FGM Architects, Inc.

1 OF 1

SITE LOCATION

CALIBRATED PENETROMETER TONS/FT2

1

875 Winmoor Drive, Sleepy Hollow, Illinois
NORTHING

EASTING

2

3

STATION

RQD%

0

769'

Concrete Depth [3 1/4"]
Brown Sand and Gravel Depth [16 3/4"]
S-1

S-2

SS

SS

24

24

20

24

5

S-3

S-4

SS

SS

18

18

(CL/ML FILL) SILTY CLAY, Trace Sand, Trace
Gravel, Slight Organics, Brown and Greenish
Brown, Moist, Stiff
(CL/ML) SILTY CLAY, Significant Sand, Trace
Gravel, Reddish Brown, Moist, Very Stiff to
Hard

765

18

760

18

10

40%

PLASTIC
LIMIT %
BLOWS/6"

LOSS OF CIRCULATION

ELEVATION (FT)

ENGLISH UNITS
WATER LEVELS

RECOVERY (IN)

SAMPLE DIST. (IN)

SAMPLE TYPE

SAMPLE NO.

DEPTH (FT)

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

6
6
4
2
2
3
5
5

60%

80%

WATER
CONTENT %

STANDARD PENETRATION
BLOWS/FT
10

20

30

40

10
1.5

22.0

8
15.7

5
6
9

13.7

6
7
11

14.2

2.5

15
3.0

18

4.2

END OF BORING @ 10'

15

750
20

745
25

740
30

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL.

2.0'

WL(SHW)
WL

WS
WL(ACR)

WD

2.1'

BORING STARTED

12/07/16

CAVE IN DEPTH

BORING COMPLETED

12/07/16

HAMMER TYPE

RIG

Truck

FOREMAN

S. Euker

100%
LIQUID
LIMIT %

755

WL

5+

REC.%

20%

BOTTOM OF CASING

4

ROCK QUALITY DESIGNATION & RECOVERY

Auto

DRILLING METHOD

CFA

50+

REFERENCE NOTES FOR BORING LOGS
MATERIAL

1,2

DRILLING SAMPLING SYMBOLS & ABBREVIATIONS
ASPHALT
CONCRETE
GRAVEL

SS

Split Spoon Sampler

PM

ST

Shelby Tube Sampler

RD

Rock Bit Drilling

WS

Wash Sample

RC

Rock Core, NX, BX, AX

BS

Bulk Sample of Cuttings

REC Rock Sample Recovery %

PA

Power Auger (no sample)

RQD Rock Quality Designation %

HSA

Pressuremeter Test

Hollow Stem Auger

TOPSOIL
PARTICLE SIZE IDENTIFICATION
VOID

DESIGNATION

BRICK
AGGREGATE BASE COURSE
FILL
GW

3

MAN-PLACED SOILS

GP

Boulders

12 inches (300 mm) or larger

Cobbles

3 inches to 12 inches (75 mm to 300 mm)

Gravel:
Sand:

WELL-GRADED GRAVEL
gravel-sand mixtures, little or no fines

PARTICLE SIZES

Coarse

¾ inch to 3 inches (19 mm to 75 mm)

Fine

4.75 mm to 19 mm (No. 4 sieve to ¾ inch)

Coarse

2.00 mm to 4.75 mm (No. 10 to No. 4 sieve)

Medium

0.425 mm to 2.00 mm (No. 40 to No. 10 sieve)

Fine

0.074 mm to 0.425 mm (No. 200 to No. 40 sieve)

Silt & Clay (“Fines”)

<0.074 mm (smaller than a No. 200 sieve)

POORLY-GRADED GRAVEL
gravel-sand mixtures, little or no fines

GM

COHESIVE SILTS & CLAYS

SILTY GRAVEL
gravel-sand-silt mixtures

GC

UNCONFINED
COMPRESSIVE
4
STRENGTH, QP

CLAYEY GRAVEL
gravel-sand-clay mixtures

SW

WELL-GRADED SAND
gravelly sand, little or no fines

SP

POORLY-GRADED SAND
gravelly sand, little or no fines

SM

SILTY SAND
sand-silt mixtures

SC

CLAYEY SAND
sand-clay mixtures

ML

OL

<5

<5

Dual Symbol

10

10

15 - 20

15 - 25

>25

>30

0.25 - <0.50

3-4

Soft

0.50 - <1.00

5-8

Medium Stiff

1.00 - <2.00

9 - 15

Stiff

Adjective

2.00 - <4.00

16 - 30

Very Stiff

(ex: “Silty”)

4.00 - 8.00

31 - 50

Hard

>8.00

>50

Very Hard

(ex: SW-SM)

With

WATER LEVELS
WL

GRAVELS, SANDS & NON-COHESIVE SILTS

ELASTIC SILT
LEAN CLAY

5

SPT

DENSITY

<5

Very Loose

6

Water Level (WS)(WD)
(WS) While Sampling
(WD) While Drilling

SHW

Seasonal High WT

5 - 10

Loose

ACR

After Casing Removal

FAT CLAY

11 - 30

Medium Dense

SWT

Stabilized Water Table

high plasticity

31 - 50

Dense

DCI

Dry Cave-In

Very Dense

WCI

Wet Cave-In

low to medium plasticity

CH

Trace

<0.25

CONSISTENCY
(COHESIVE)
Very Soft

high plasticity

CL

7

FINE
GRAINED
8
(%)

SPT
(BPF)
<3

SILT
non-plastic to medium plasticity

MH

5

COARSE
GRAINED
8
(%)

RELATIVE
7
AMOUNT

ORGANIC SILT or CLAY

>50

non-plastic to low plasticity

OH

ORGANIC SILT or CLAY

PT

PEAT

high plasticity
highly organic soils
1
2
3
4

Classifications and symbols per ASTM D 2488-09 (Visual-Manual Procedure) unless noted otherwise.
To be consistent with general practice, “POORLY GRADED” has been removed from GP, GP-GM, GP-GC, SP, SP-SM, SP-SC soil types on the boring logs.
Non-ASTM designations are included in soil descriptions and symbols along with ASTM symbol [Ex: (SM-FILL)].
Typically estimated via pocket penetrometer or Torvane shear test and expressed in tons per square foot (tsf).

5

Standard Penetration Test (SPT) refers to the number of hammer blows (blow count) of a 140 lb. hammer falling 30 inches on a 2 inch OD split spoon sampler
required to drive the sampler 12 inches (ASTM D 1586). “N-value” is another term for “blow count” and is expressed in blows per foot (bpf).

6

7
8

The water levels are those levels actually measured in the borehole at the times indicated by the symbol. The measurements are relatively reliable
when augering, without adding fluids, in granular soils. In clay and cohesive silts, the determination of water levels may require several days for the
water level to stabilize. In such cases, additional methods of measurement are generally employed.
Minor deviation from ASTM D 2488-09 Note 16.
Percentages are estimated to the nearest 5% per ASTM D 2488-09.
Reference Notes for Boring Logs (FINAL 10-13-2016)
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