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EXECUTIVE SUMMARY
The purposes of this investigation by Paragon Structural Engineering, Ltd. (PSE), as outlined by the
client, were to provide an opinion regarding the probable causes of observed distress in the subject
retaining wall, provide an opinion regarding the probable causes of soil erosion at the base of the
subject retaining wall, provide an opinion regarding the probable causes of subsidence in the
concrete pavement in the street, and to provide conceptual recommendations for the items
investigated, if warranted. This scope of work was accomplished by PSE conducting informal
interviews with applicable homeowners, performing visual observations of the subject retaining wall,
performing exploratory excavations, performing camera inspections of sub-surface drainage pipes,
performing soil resistivity surveys, and analyzing the collected information.
It should be noted that PSE’s scope of services was limited to a preliminary evaluation of the asbuilt retaining wall and concrete pavement based upon visual observations and/or limited intrusive
investigations. This report is preliminary in nature. PSE’s investigation is on-going, and PSE
reserves the right to supplement this report with additional findings, as requested by the client, at a
later date.
Based upon our observations and analysis, PSE has developed the following opinions regarding the
items investigated:
1. PSE has not found or been provided any evidence to correlate the distress observed in the
subject retaining wall with the storm sewers that route beneath the retaining wall.
2. PSE is of the opinion that potential causes of distress in the subject retaining wall include
improper grading along the top of the retaining wall at 608 Berkshire Lane, a nonfunctioning and/or damaged retaining wall drainage system, soil erosion along the edge of
the pond located east of the subject retaining wall, and/or inadequate original design. PSE is
of the opinion that additional investigation is required in order to determine the causes of
distress in the subject retaining wall.
3. PSE recommends drainage improvements in the yard area in the northeastern portion of the
property located at 608 Berkshire Lane in order to provide a flush condition between the
finished grade and the top of the subject retaining wall.
4. PSE recommends performing exploratory excavations behind the wall in order to investigate
the condition of the retaining wall drainage system, backfill material, and to verify the
geometry of the retaining wall.
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5. PSE recommends performing a global stability analysis of the subject retaining wall based
upon current cross-sectional geometry of the retaining wall and adjacent ground slopes. In
order to perform a global stability analysis, PSE recommends performing geotechnical
investigations in order to determine the parameters required for a global stability analysis.
PSE recommends installing piezometers in any geotechnical borings performed in close
proximity to the subject retaining wall in order to monitor/document groundwater levels
over time and to assist in the determination of the functionality of the retaining wall drainage
system.
6. PSE has not found or been provided any evidence to correlate the distress observed in the
concrete pavement in front of 410 Downing Road and/or 608 Berkshire Lane with the
sanitary and/or storm sewers that route beneath the concrete pavement.
7. PSE is of the opinion that the subsided/distressed concrete pavement in front of 410
Downing Road and/or 608 Berkshire Lane is likely due to long term soil settlement and/or
moisture flux of the supporting soils.
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LIMITED SITE INVESTIGATION PROGRESS REPORT
I. PURPOSE
The purposes of this investigation by Paragon Structural Engineering, Ltd. (PSE), as outlined by the
client, were to provide an opinion regarding the probable causes of observed distress in the subject
retaining wall, provide an opinion regarding the probable causes of soil erosion at the base of the
subject retaining wall, provide an opinion regarding the probable causes of subsidence in the
concrete pavement in the street, and to provide conceptual recommendations for the items
investigated, if warranted. This scope of work was accomplished by PSE conducting an informal
interview with the homeowners, performing visual observations of the retaining wall, performing
exploratory excavations, performing camera inspections of sub-surface drainage pipes, performing
soil resistivity surveys, and analyzing the collected information.
It should be noted that PSE’s scope of services was limited to a preliminary evaluation of the asbuilt retaining wall and concrete pavement based upon visual observations and/or limited intrusive
investigations. This report is preliminary in nature. PSE’s investigation is on-going, and PSE
reserves the right to supplement this report with additional findings, as requested by the client, at a
later date.
Unless otherwise noted, this report was not prepared for use in real estate transactions. It was
prepared for the scope of work outlined by the client as indicated above. Unless authorized by the
client, any and all usage or reliance upon this report by parties other than the client is expressly
prohibited. For the purposes of this report, distress is defined as any cracks, separations, rotations,
tears, disconnections, staining, and/or deterioration, and it does not necessarily imply failure or
negative consequences. For the purposes of this report, repair may refer to any remedial action taken
to alter the appearance of distress in an attempt to return the distress to its original state, regardless
of workmanship, and it is not meant to categorize the nature of the action as either permanent or
structural. This investigation is not necessarily an exhaustive documentation of all conditions at the
subject development, and it should be used as a means for evaluation only.
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II. PROJECT INFORMATION
Project Information
The Fairways of Riverchase is a residential subdivision that includes 98 single-family residential
structures located in Coppell, Texas. The subdivision is encompassed by Riverchase Drive along the
west perimeter of the development, and it is encompassed the Riverchase Golf Club along the
north, east, and south perimeters of the development. The subdivision includes a Homeowner
Association (HOA) that is currently managed by Neighborhood Management, Inc. (NMI).
The subject retaining wall is located along the north and east perimeters of the subdivision. The
subject retaining wall appears to be designed as a mortared-stone gravity retaining wall, and it is
approximately 2,780 feet long and up to 8’-0” tall above grade. The roadways throughout the
subdivision were constructed of concrete pavement.
For the purposes of this report, PSE will assume that Berkshire Lane, which is a street located in the
eastern portion of the subdivision, is oriented in the north-south direction. All subsequent direction
descriptions will be based upon this assumed cardinal orientation.
According to original construction documents provided to PSE by the City of Coppell, the subject
retaining wall was designed circa 1993. According to additional documents obtained from the City
of Coppell, a construction development permit was issued for the subject retaining wall on
November 5, 1993. In addition, a construction development permit was issued for slope protection
and placement of fill related to the subject retaining wall on August 9, 1995.
For the convenience of the reader, an aerial image of the subject subdivision is provided in Figure
2.1 (on the following page).

Project Number: 20-0804-N5
Page 3 of 27

Figure 2.1 – Aerial Image of Subject Subdivision
(Source: Google Earth, November 14, 2020)
Claim Information
The current owner of the subject residence located at 608 Berkshire Lane communicated that he
purchased the house in 2013. The homeowner expressed concerns regarding the following items:
 observations of distress in the concrete pool deck located in the southeastern portion of the
property,
 subsidence of soil in the yard area in the northeastern portion of the property,
 subsidence of concrete pavement located in the street near the northwest portion of the
property,
 observations of distress in the subject retaining wall, and
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 soil erosion along the base of the retaining wall outside the northeastern portion of the
property.
The homeowner reported the aforementioned concerns to the HOA board and HOA management
company. Subsequently, the HOA management company initiated an investigation into the reported
concerns.
At the client’s request, PSE performed a limited site investigation of the subject retaining wall, as
well as the concrete pavement located in the street in front of the residence at 608 Berkshire Lane, in
order to provide an opinion regarding the probable causes of observed distress in the subject
retaining wall, provide an opinion regarding the probable causes of soil erosion at the base of the
subject retaining wall, provide an opinion regarding the probable causes of subsidence in the
concrete pavement in the street, and to provide conceptual recommendations for the items
investigated, if warranted.
Provided Information
PSE received and/or acquired the following items which may have been utilized in this
investigation:
1. Nathan D. Maier Consulting Engineers, Inc., Paving, Drainage, Water, and Sanitary Sewer
Improvements for The Fairways at Riverchase (Civil Engineering Plans), January 20, 1993.
2. City of Coppell, Construction Development Permit Application, Name of Applicant: Metroplex
Retaining Walls, Inc., Name of Subdivision: Fairways at Riverchase, November 5, 1993.
3. Falkofske Engineering, Inc., Masonry Retaining Wall (Structural Engineering Plans), Fairways
at Riverchase, East Riverchase Drive, Coppell, Texas, November 23, 1993.
4. Falkofske Engineering, Inc., Re: Results of Meeting, The Fairways at Riverchase, Coppell, Texas,
Falkofske Engineering, Inc. Job No. 113.93, May 26, 1995.
5. City of Coppell, Construction Development Permit Application (for Placement of Fill and Slope
Protection Retaining Wall), Location description: East of and Adjacent to the Fairways at
Riverchase, August 9, 1995.
6. Nathan D. Maier Consulting Engineers, Inc., Retaining Wall Inspection & Condition Assessment,
Project: Riverchase HOA – Coppell, Texas, September 9, 2020.
7. University of Texas at Arlington, Storm Water Drainage Pipe Inspection, City of Coppell,
March, 2021.
8. Bryant Consultants, Inc., Re: Resistivity Survey Results, Fairways at Riverchase..., BCI Project No.
21-091FI, June 28, 2021.
9. Bryant Consultants, Inc., Subject: Geotechnical Investigation Scope, 500 and 608 Berkshire Lane...
(Proposal for Geotechnical Investigation), August 31, 2021.
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10. BCAC Underground, LLC, 3 Camera Inspection Videos of Storm Sewers, Fairways of
Riverchase, August 26, 2021.
11. Herndon/McFarland, Inc., RE: Fairways at Riverchase, 608 Berkshire Lane, Coppell, TX 75019,
Job # HD41215, October 19, 2021.
12. 19 Photographs and 1 video taken by others at 608 Berkshire Lane.
13. PowerPoint produced by others pertaining to 608 Berkshire Lane.
14. Other information contained in the project file.

Project Number: 20-0804-N5
Page 6 of 27

III. REVIEW OF PROJECT INFORMATION
PSE reviewed numerous documents associated with the original construction of the subject
subdivision, as well as a subsequent investigation performed by others; however, only essential
documents applicable to PSE’s current scope of services will be summarized and/or discussed in the
forthcoming section of this report.
Civil Engineering Plans – Nathan D. Maier Consulting Engineers, Inc. (January 20, 1993)
On January 20, 1993, Nathan D. Maier Consulting Engineers, Inc. (NDM) issued civil engineering
plans for the subject subdivision. The storm sewer plans included in the civil engineering plans
depict 18-inch, 30-inch, 33-inch, and 36-inch diameter reinforced concrete pipes (RCP) located
beneath portions of Berkshire Lane, along the property line between 500 and 504 Berkshire Lane,
and along the property line between 604 and 608 Berkshire Lane. For the convenience of the
reader, portions of the storm sewer plans by NDM are reproduced as Figure 3.1 and Figure 3.2 of
this report (on the following pages).
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Figure 3.1 – Partial Reproduction of Civil Engineering Plans – Storm Sewer Plan and Profile
at 500 and 504 Berkshire Lane
(Source: Sheet 11/17 of NDM Plans, dated January 20, 1993)
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Figure 3.2 – Partial Reproduction of Civil Engineering Plans – Storm Sewer Plan and Profile
at 604 and 608 Berkshire Lane
(Source: Sheet 12/17 of NDM Plans, dated January 20, 1993)
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It should be noted that portions of the referenced storm sewer pipes near the discharge point at the
pond east of the subject subdivision are typically submerged in the water of the pond. In general,
the storm sewer pipes slope downward from the west toward the east between 0.50 and 1.80
percent, with a 50-foot-long portion of the pipe that slopes 20 percent near the discharge end of the
pipe.
Retaining Wall Design - Falkofske Engineering, Inc.
In 1993, Mr. Tim Falkofske, P.E. of Falkofske Engineering, Inc. (Falkofske) issued structural
engineering plans for the original design of the subject retaining wall. For the convenience of the
reader, partial reproductions of Detail 1/S1, Detail 2/S1, and the Masonry Wall Schedule from
Sheet S1-R of the referenced engineering plans are provided in Figure 3.3 (below), Figure 3.4 (on the
following page), and Figure 3.5 (on the following page), respectively.

Figure 3.3 – Partial Reproduction of Detail 1/S1 from Sheet S1-R of the Structural
Engineering Plans by Falkofske
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Figure 3.4 – Partial Reproduction of Detail 2/S1 from Sheet S1-R of the Structural
Engineering Plans by Falkofske

Figure 3.5 – Partial Reproduction of the Masonry Wall Schedule from Sheet S1-R of the
Structural Engineering Plans by Falkofske
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According to the referenced structural engineering plans by Falkofske, the original design of the
subject retaining wall indicates a mortared-stone, gravity-style retaining wall design for a total
retained height of up to 8 feet. In addition, the original retaining wall design included free-draining
gravel backfill in a wedge that had an angle of 45 degrees from horizontal at the base of the wall,
extending into the retained soil. Further, the original design specified geosynthetic filter fabric
around the aforementioned wedge of free-draining gravel. The original design of the subject
retaining wall also specified a maximum slope of one unit vertical to eight units horizontal for the
finished grade at the base of the wall and a maximum slope of one unit vertical to ten units
horizontal for the finished grade at the top of the wall. It should also be noted that the referenced
structural engineering plans depict the finished grade at the top of the wall to be flush with the top
of the wall (i.e. not recessed below the top of the wall).
According to the referenced structural engineering plans by Falkofske, Detail 2/S1 on Sheet S1-R
suggests that the detail is intended to modify an existing retaining wall in order to increase the height
of the wall by up to 3 feet. PSE did not identify where the referenced detail would be applicable.
Retaining Wall Inspection and Condition Assessment - Nathan D. Maier Consulting
Engineers, Inc. (September 9, 2020)
On September 9, 2020, Ms. Audrey D. Saldana, P.E. of NDM issued a report for the purposes of
interim review regarding an inspection and condition assessment for the subject retaining wall. PSE
acknowledges that the report was released for interim review only; however, for general background,
a summary of the report is provided herein. According to the report by Ms. Saldana, NDM
performed a site investigation on June 16, 2020 in order to assess the structural integrity of the
subject retaining wall structure and to make recommendations for repairs or modifications necessary
to prevent future failures of the wall and extend the service life of the structure, if possible.
Based up her investigation, Ms. Saldana concluded that localized areas along the wall are
experiencing global stability failures, and factors that contribute to such global stability failures may
include an original wall design that is not adequate for the applied load currently on the wall, a
missing or non-functioning drainage system behind the wall to mitigate hydrostatic pressure on the
wall, lack of proper compaction of the soil in front and behind the wall structure, and sloped and
eroding soil in front of the wall. In addition, Ms. Saldana stated, “...no weep holes were noted along the
wall, this would indicate that there is not a drainage system behind the wall to help minimize the hydrostatic pressure
build-up behind the wall.” Further, Ms. Saldana pointed out that several residences along the top of the
wall have improvements, such as pools and patio structures, located relatively close to the retaining
wall, and the wall may not have been designed to carry surcharge loads from the aforementioned
improvements. Lastly, Ms. Saldana mentioned that sloughing and erosion occurring along the sides
of the pond may be contributing to an unstable sloped area at the toe of the subject retaining wall.
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Based upon her analysis, Ms. Saldana recommended that a global stability analysis of the retaining
wall be performed to determine potential repair options; however, Mr. Saldana stated that NDM
would recommend full replacement of the retaining wall. In addition, Ms. Saldana mentioned that
the proposed repair will need to address the erosion along the edge of the pond.

Project Number: 20-0804-N5
Page 13 of 27

IV. SITE OBSERVATIONS
On January 15, 2021, an engineer from PSE performed exterior observations of the residential
property located at 608 Berkshire Lane as well as along the base of the subject retaining wall along
the east perimeter of the subdivision. PSE’s site investigation was non-destructive in nature, and it
did not include disassembly and/or removal of any portions of the subject property/wall by
personnel from PSE.
On February 25, 2021, an engineer from PSE visited the subject subdivision to observe a smoke test
that was performed by representatives of the City of Coppell on the storm sewer located in the
general vicinity of 608 Berkshire Lane. The smoke test generally consisted of placing temporary
blockages over storm sewer inlets and forcing smoke into the storm sewer. PSE’s site investigation
was non-destructive in nature, and it did not include disassembly and/or removal of any portions of
the storm sewer by personnel from PSE.
On April 7, 2021, an engineer from PSE performed additional observations along the base of the
subject retaining wall along the east perimeter of the subdivision as well as the adjacent ponds to the
east. PSE’s site visit was non-destructive in nature, and it did not include disassembly and/or
removal of any portions of the subject property/wall by personnel from PSE.
On August 26, 2021, an engineer from PSE visited the subject subdivision to observe camera
inspections performed by others along portions of the concrete storm sewer pipe located beneath
portions of Berkshire Lane and adjacent residential properties, as designated by PSE. In addition, a
representative of PSE performed an exploratory excavation at the base of the retaining wall near the
northeast corner of the subject property located at 608 Berkshire Lane.
On October 18, 2021, an engineer from PSE visited the subject residence located at 608 Berkshire
Lane to observe a camera inspection of subsurface drainage pipes performed by others. This
investigation generally consisted of a visual inspection of the sub-surface drainage pipes via camera,
mapping the locations of the pipes, and administering water through the pipes to determine
discharge locations for the subsurface drainage pipes. PSE’s site investigation was non-destructive
in nature, and it did not include disassembly and/or removal of any portions of the subject property
by personnel from PSE.
On March 14, 2022, an engineer from PSE visited the subject subdivision to observe on-going street
repairs to the concrete pavement performed by others located approximately in front of 410
Downing Road and 608 Berkshire Lane. The street repairs were reportedly performed due to the
presence of apparent subsidence in the concrete pavement at the referenced locations. At the time
of our site visit, representatives of Pavement Services Corporation performed removal of the
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concrete pavement at the referenced locations, and the sub-grade soils were exposed and
documented by PSE. PSE’s site investigation was limited to observations of the concrete pavement
removal and the supporting soils, and it did not involve any construction-phase observations
regarding the installation of the new concrete pavement or reinforcing steel.
Observations
During our site visits from January 15, 2021 through March 14, 2022, PSE photographically
documented general observations potentially associated with reported/observed distress in the
subject retaining wall and concrete pavement as evidenced in Appendix 1 through Appendix 6 as
follows:







Observations from January 15, 2021
Observations from February 25, 2021
Observations from April 7, 2021
Observations from August 26, 2021
Observations from October 18, 2021
Observations from March 14, 2022

Appendix 1
Appendix 2
Appendix 3
Appendix 4
Appendix 5
Appendix 6

General descriptions of each observation are provided adjacent to the respective photographs where
applicable.
Intrusive Investigation
As previously stated, a representative of PSE performed an exploratory excavation at the base of the
retaining wall near the northeast corner of the subject property located at 608 Berkshire Lane in
order to investigate a potential source of the water causally related to erosion at the base of the
retaining wall.
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V. DISCUSSION
Initial Site Observations
At the time of our site visit on January 15, 2021, PSE made the following observations at the
property located at 608 Berkshire Lane:







Area of subsided and cracked concrete pavement located in the street along the west
perimeter of the property (refer to Photographs 2 and 29 in Appendix 1);
Diselevation between the concrete pool deck and the coping of the pool (refer to
Photographs 5, 8, and 14 in Appendix 1);
Cracks in the concrete pool deck near the northeast corner of the pool (refer to Photograph
6 in Appendix 1);
Separations between the concrete pool deck and the pool coping along the east side of the
pool (refer to Photographs 7, 9, and 13 in Appendix 1);
Fence along the top of the retaining wall is out-of-plumb with the top primarily rotated
toward the east (refer to Photographs 15, 16, 17, 18, and 23 in Appendix 1);
Subsided soil in the northeastern portion of the property (refer to Photographs 20 and 21 in
Appendix 1.

At the time of our site visit on January 15, 2021, PSE observed 3-inch diameter weep holes spaced
approximately 8 feet on center along the base of the subject retaining wall (refer to Photograph 32 in
Appendix 1). In addition, PSE observed control joints spaced at approximately 20 to 25 feet
on-center (refer to Photograph 33 in Appendix 1). Further, PSE observed the presence of apparent
bulging, stair-step mortar separations, horizontal mortar separations, vertical mortar separations,
out-of-plane offsets at control joints, and apparent rotation of the retaining wall along the east
perimeters of the properties located at 604 and 608 Berkshire Lane (refer to Photographs 37, 38, 39,
42, 44, 46, 48, 49, 51, 52, 54, 55, 56, and 57 in Appendix 1). PSE also observed soil erosion at the
base of the retaining wall near the northeast corner of the property located at 608 Berkshire Lane, in
general alignment with a sub-surface, reinforced concrete storm sewer pipe (refer to Photographs
22, 60, and 61 in Appendix 1).
At the time of our site visit on April 7, 2021, PSE observed an area of subsided/eroded soil at the
base of the subject retaining wall upslope from a concrete storm sewer pipe near the southeast
corner of the property located at 500 Berkshire Lane (refer to Photographs 16, 19, and 20 in
Appendix 3). It should be noted that this area of subsided/eroded soil was located in approximate
alignment with one of the retaining wall weep holes. PSE also observed a portion of the subject
retaining wall that exhibited apparent rotation and sliding along the east perimeter of the property at
500 Berkshire Lane (refer to Photographs 21, 22, and 25 in Appendix 3). In addition, PSE observed
apparent erosion along the west edge of the pond at the location of the referenced concrete storm
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sewer pipe discharge location as evidenced by the crescent shaped pond edge at the storm sewer and
exposed concrete pipe behind the concrete headwall (refer to Photograph 26 in Appendix 3)
Retaining Wall
Based upon our observations and a review of provided structural engineering plans, the mortaredstone retaining wall constructed at the subject subdivision appears to be a “gravity” wall, which
depends upon its mass and geometry for stability rather than being fixed to a concrete foundation or
footing. Gravity walls are typically designed to resist active earth pressures rather than at-rest earth
pressures, and by design, they are free to yield (i.e. not restrained and not rigid) under applied earth
pressures. For this reason, gravity walls are considered relatively flexible retaining structures.
Gravity walls constructed from stone may either be mortared or un-mortared. In many instances,
the interior rubble stone of the wall is not mortared, while the exterior face stone is mortared for
aesthetic purposes.
Mortar cracks/separations in stone gravity walls can be causally related to a number of mechanisms
including, but not limited to, lateral yielding from applied earth pressures, differential soil
movement, and/or differential thermal expansion and contraction. Due to the fact that gravity walls
are free to yield (i.e. not restrained and not rigid), cracks/mortar separations may occur in the
exterior veneer stone when the wall yields by design under applied earth pressures. Similarly, due to
the fact that gravity walls are not typically constructed on stiffened/reinforced concrete footings,
cracks/mortar separations may occur in the exterior veneer stone when the wall experiences soilrelated differential movement. Based upon PSE’s observations, the subject retaining wall may be
constructed on a concrete footing; however, to the extent a concrete footing is present, PSE is of
the opinion that it is not likely stiffened and/or reinforced. Further, natural stone and mortar have
different coefficients of thermal expansion and contraction. Therefore, the natural stone and mortar
expand and contract at different rates due to changes in temperature. Due to these differences in
material properties, mortar cracks may occur when the forces from friction exceed the modulus of
rupture of the mortar. Similarly, mortar separations may occur when the forces from friction exceed
the strength of the cohesive bond between the mortar and the stone.
Given the relatively flexible nature of stone gravity walls (free to yield under active soil pressures), in
conjunction with their material properties, it is not uncommon, and to be expected, for cracks or
separations to appear in the exposed faces of the walls; however, based upon the concept of gravity
walls, these cracks/separations do not affect the mass and/or geometry of the wall, and they are
typically not considered structural damage unless the wall exhibits signs of sliding, bulging, or
rotation.
As previously discussed, at the time of our site visit on January 15, 2021, PSE observed the presence
of bulging, stair-step mortar separations, horizontal mortar separations, vertical mortar separations,
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out-of-plane offsets at control joints, and apparent rotation of the retaining wall along the east
perimeters of the properties located at 604 and 608 Berkshire Lane. PSE also observed a portion of
the subject retaining wall that exhibited apparent rotation and sliding along the east perimeter of the
property at 500 Berkshire Lane. Based upon our observations, PSE is of the opinion that the
mortared-stone retaining wall at the two referenced locations is not performing its intended
function.
Retaining Wall Design – Finished Grade Slope Along the Base of Wall
At the time of our site visit on January 15, 2021, PSE observed an approximate 8 to 10 feet of
elevation change from the base of the retaining wall to the edge of the pond across a horizontal
distance of approximately 20 feet (refer to Photograph 66 in Appendix 1).
As previously discussed, the original design of the subject retaining wall specified a maximum slope
of one unit vertical to eight units horizontal for the finished grade at the base of the wall and a
maximum slope of one unit vertical to ten units horizontal for the finished grade at the top of the
wall.
Based upon our site observations, the slope of the finished grade along the base of the wall is
approximately one unit vertical to two units horizontal, which exceeds the maximum slope specified
in the structural engineering plans.
On May 23, 1995, Mr. Falkofske issued a letter regarding an on-site meeting between Mr. Falkofske,
Mr. Tim Clancy of Metroplex Retaining Walls, Mr. Charles Jackson, P.E. of Rone Engineers, Inc.,
Mr. Charles Adams of Mario Sinacola & Sons, Inc., Mr. Mike Daniels of NDM, Mr. Bill Thompson
(developer), Mr. Mike Martin, and another individual from the City of Coppell Building
Construction Department. According to the referenced letter, “the meeting was held to discuss the repairs
necessary to provide additional lateral restraint at the base of the retaining walls along the east side of the property
adjacent to the pond.” In addition, the letter summarizes each party’s responsibility for replacing the
soils along the base of the wall and preventing future erosion. The referenced letter does not
contain any information regarding the series of events that lead to the on-site meeting and the need
for mitigation of the soils along the base of the retaining wall.
On August 3, 1995, a representative of NDM applied for a Construction Development Permit
regarding retaining wall slope protection. Attached to the permit application was a detail of the
subject retaining wall in which six feet of rock rip-rap was specified to be placed along the base of
the subject retaining wall.
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Retaining Wall Design – Finished Grade Along the Top of Wall
At the time of our site visit on January 15, 2021, PSE observed subsidence of soil in the
northeastern portion of the property located at 608 Berkshire Lane (refer to Photographs 20 and 21
in Appendix 1).
As previously discussed, the original design of the subject retaining wall depicted the finished grade
of the soil behind the subject retaining wall to be flush with the top of the wall (i.e. not recessed
below the top of the wall). Based upon our observations, the finished grade in the northeastern
portion of the property at 608 Berkshire Lane, behind the subject retaining wall, was below the top
of the wall. As a result, any surficial water runoff from this portion of the property would be
occluded from surface draining over the top of the wall by the retaining wall itself, and this
condition would likely yield additional volumes of water introduced into the drainage system located
on the retained soil-side of the retaining wall that the drainage system may not have been designed
to accommodate.
Based upon the preceding, PSE recommends grading/drainage improvements in the yard area in the
northeastern portion of the property located at 608 Berkshire Lane in order to raise the elevation of
the existing grade to provide a flush condition between the finished grade and the top of the subject
retaining wall.
Storm Sewers
At the time of our site visits on January 17 and April 7, 2021, PSE observed the discharge locations
of two sub-surface storm sewer pipes into a pond located to the east of the subject subdivision. In
addition, PSE observed two locations along the subject retaining wall that exhibited apparent signs
of movement-related distress in the form of bulging, sliding, and/or rotation. The aforementioned
distressed portions of retaining wall were located in close proximity to the storm sewers. As a result,
based upon our initial observations and a review of provided information, PSE found sufficient
evidence to investigate the possibility of whether the referenced storm sewer pipes may be causally
related to the observed distress in the retaining walls and concrete pavement.
PSE is of the understanding that the HOA management company and/or homeowners of the
subject subdivision notified the City of Coppell of the potential correlation between the storm sewer
pipes at/near 604 and 608 Berkshire Lane and the observed distress in the concrete pavement and
retaining wall. As a result, the City of Coppell initiated their own investigation of the storm sewers.
City of Coppell - Smoke Test
On February 25, 2021, PSE observed a smoke test performed by personnel of the City of Coppell
at/near the location of 608 Berkshire Lane. The smoke test was apparently performed in order to
determine if any salient leaks were present in the storm sewer pipe. The smoke test generally
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consisted of placing temporary blockages over storm sewer inlets, forcing smoke into the storm
sewer, and performing visual observations to evaluate whether smoke discharged from the storm
sewer at any locations (leaks) other than the intended point of discharge. Based upon our
observations, no salient signs of smoke were observed to be emanating from any anomalous
locations above the storm sewer (refer to Photographs 1 through 5 in Appendix 2). PSE was not
provided any report of findings from the City of Coppell in regard to the aforementioned smoke
test.
The University of Texas at Arlington - Camera Inspection
In March 2021, Mr. Ali Abolmaali, Ph.D., P.E., Mr. Arash Emami Saleh, Ph.D., Mr. Kayvan Ramin,
and Mr. Mohammad Shaher Rababeh from The University of Texas at Arlington (UTA) issued a
report to the City of Coppell regarding a storm water drainage pipe inspection performed on the
storm sewer located at/near 608 Berkshire Lane. According to the referenced report, UTA
performed a condition assessment of approximately 230 linear feet of the storm sewer pipe in order
to determine the existing condition of the reinforced concrete pipe and its effect on the surrounding
soil. The inspection by UTA was reportedly performed utilizing a robotic multi-sensor device that
was developed by UTA. Based upon PSE’s review, the device used is intended to float on water
during investigations. According to their investigation, UTA reportedly identified “minor surface
cracks” in some sections of pipe and “minor joint offsets” at joints in the pipe. UTA concluded that the
cracks “are not going to affect the performance and load bearing capacity of the pipe” and that the “minor joint
offsets…probably happened during construction.” In addition, UTA concluded that no signs of blockages
or roots were present throughout the length of observed pipe.
It should be noted that the inspection equipment UTA utilized during their investigation included a
camera that was forward facing, only. In addition, the pipe was reportedly intentionally flooded with
water using two fire hydrants during the inspection in order to provide conditions for UTA’s
equipment to float within the storm sewer. As a result, the bottom of the pipe was not
visible/inspected during UTA’s investigation.
Bryant Consultant, Inc. – Soil Resistivity Surveys
On June 28, 2021, Mr. Yasser M. Abdelhamid, Ph.D., P.E. and Mr. Chris Tony, M.S.C.E., E.I.T., of
Bryant Consultants, Inc. (BCI) issued a report to identify the location of the referenced storm sewer
pipes as well as to provide geophysical information regarding soil conditions around the storm sewer
pipes and the retaining wall. Geophysical electrical resistivity profiles/surveys are used throughout
the mining, engineering, and environmental fields to evaluate moisture and material properties of
subsurface materials. The purpose of the resistivity imaging at the subject site was to determine
whether any subsurface anomalies, such as voids and/or or potential subsurface water, were present
within the areas surveyed.
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BCI performed a total of six geophysical electrical resistivity profiles/surveys within the subject
subdivision (three at 500 and 504 Berkshire Lane and three at 604 and 608 Berkshire Lane).
Based upon their report, Mr. Abdelhamid and Mr. Tony concluded, “it appears that there are areas of
lower resistivity throughout the site that could correlate to higher moisture content soils or perched groundwater.
However, there appears to be no correlation between the pipe locations and these lower resistivity soils.”
The referenced report by BCI is provided in Appendix 7.
BCAC Underground, LLC – Camera Inspection of Storm Sewer
At the request of the Fairways of Riverchase HOA Board and HOA management company, BCAC
Underground, LLC (BCAC) performed camera inspections of the storm sewer pipes located at/near
500, 504, 604, and 608 Berkshire Lane on August 26, 2021 according to direction provided by PSE.
Three videos were provided to PSE for review upon completion of the camera inspections. The
equipment utilized by BCAC included a remote-control wheeled device with a multi-positional
camera that could apparently rotate about two-axes (refer to Photographs 14 and 16 in Appendix 4).
The camera inspection was performed on approximately 433 linear feet of the storm sewer pipes.
The approximate locations of the pipes inspected by BCAC, based upon PSE’s review of the
provided videos, are shown in Figure 5.1 (below) and Figure 5.2 (on the following page) of this
report.

Figure 5.1 – Partial Reproduction of Civil Drainage Plans Showing Approximate Extents of
Inspection by BCAC at/near 500 and 504 Berkshire Lane
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Figure 5.2 – Partial Reproduction of Civil Drainage Plans Showing Approximate Extents of
Inspection by BCAC at/near 604 and 608 Berkshire Lane
The extent of the storm sewer inspection was limited as shown based on the previously-mentioned
20 percent slope of the storm sewer pipe and limitations of the equipment to traverse the pipe on
such a slope. Based upon PSE’s review of the provided video by BCAC, PSE found no evidence of
damage, blockages, or root systems within the inspected portion of the storm sewer pipe.
Incomplete Camera Inspections of Storm Sewers
Based upon the previously-discussed camera inspections performed by UTA and BCAC, portions of
the storm sewer remained uninspected due to inspection equipment limitations and/or submerged
storm sewer pipes near the referenced pond. In an effort to inspect the lower/eastern portions of
the storm sewer pipes, an effort was put forth to reduce the water surface elevation in the pond
located on the east side of the subject subdivision, which would allow access to the discharge end of
the storm sewer pipes. It is PSE’s understanding that the pond is controlled/managed by the
Northwest Dallas County Flood Control District (NWDCFCD). It was communicated to PSE that
Mr. Brad Rusk of Kimley-Horn and Associates, Inc. (KHA) serves on the board of the NWDFCD
and would serve as a point of contact in this effort. Based upon conversations between PSE and
Mr. Rusk, it was determined that the NWDCFCD would likely allow the subdivision to lower the
water surface elevation in the pond; however, multiple criteria would likely need to be met.
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According to discussions with Mr. Rusk, the NWDCFCD would potentially require a dewatering
plan signed and sealed by a licensed professional engineer as well as bonding provided by the HOA
of the subject subdivision in the event that damage to any property occurs while the water surface
elevation is lowered. A dewatering plan would likely need to address how the water would be
removed from the pond, how much water would need to be removed, the rate at which water is
removed, and accommodations for potential issues related to rapid drawdown. In addition, it was
communicated to PSE that the referenced pond is connected to two additional ponds by equalizers,
in which all three ponds would likely need to be lowered. Further, it was communicated to PSE that
the Riverchase Golf Club utilizes water from one of the three aforementioned ponds for irrigation
purposes and that the minimum allowable water surface elevation may be governed by the irrigation
system for the golf course. Mr. Rusk also communicated that the NWDCFCD would not fund any
portion of the process for reducing the water surface elevation and that the HOA for the subject
subdivision would be required to provide any required funding.
Based upon a conversation with a representative of the HOA management company, it is PSE’s
understanding that the HOA board elected to not pursue reducing the water surface elevation of the
referenced pond based upon the associated logistics and cost; however, PSE is of the opinion that
the water surface elevation of the pond could be lowered in the future by coordinating with the
NWDCFCD in order to inspect portions of the storm sewers that have not been previously
inspected as part of this investigation.
Subsurface Drainage System Serving Downspouts
On August 3, 2021, it was reported to PSE that the homeowner of 608 Berkshire Lane introduced
water into the subsurface drainage system that serves the gutter system downspouts at the residence.
After introducing water into the subsurface drainage system, water was reportedly observed to
discharged into a crevasse (eroded area of soil) at the base of the subject retaining wall near the
northeast corner of the property.
Due to the fact that it is considered unusual for water from a residential subsurface drainage system
to discharge beneath a retaining wall, PSE recommended an exploratory excavation at the base of
the retaining wall at the reported location of discharge as well as a camera inspection of the
subsurface drainage system on the property at 608 Berkshire Lane.
Exploratory Excavation at Base of Wall
On August 26, 2021, a representative of PSE performed an exploratory excavation at the base of the
retaining wall near the northeast corner of the property at 608 Berkshire Lane in order to determine
the potential cause of soil erosion at the location. During the exploratory excavation, PSE excavated
soil to the bottom of the retaining wall and a short distance beneath the retaining wall.
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At the time of our site visit on August 26, 2021, PSE observed the presence of rock rip rap installed
over landscaping fabric (refer to Photograph 2 in Appendix 4). In addition, PSE observed the
presence of water dripping into the exploratory excavation (refer to Photograph 9 in Appendix 4).
Further, PSE observed that the retaining wall extended approximately 30 inches below grade at the
toe of the wall (refer to Photograph 10 in Appendix 4).
Based upon our site observations, PSE did not encounter any apparent subsurface drainage pipe at
the location of the exploratory excavation. After completion of the exploratory excavation, PSE
replaced the soil, landscaping fabric, and rock rip rap to leave the location as close to its original
condition as possible.
Herndon/McFarland, Inc. – Camera Inspection of Subsurface Drainage System
On October 19, 2021, Herndon/McFarland, Inc. (Herndon/McFarland) issued a report regarding a
video pipe inspection performed at 608 Berkshire Lane. According to their report,
Herndon/McFarland performed a pipe inspection of the subsurface drains for the gutter system
downspouts and the pool deck at the referenced address. Herndon/McFarland reported that no
breaks or blockages were observed along the inspected portions of the subsurface drainage system;
however, Herndon/McFarland reported that the camera equipment could not be pushed beyond
three locations in the pipes. At one location, Herndon/McFarland reported that the camera could
not be pushed beyond a turn in the line at the northeast corner of the pool. At the other two
locations, Herndon/McFarland reported that the camera equipment could not be pushed beyond
the locations of obstructions where the subsurface drainpipes are routed below a flagstone walkway,
and the causes of the obstructions were not able to be identified due to standing murky water in the
drain pipe.
At the time of their site investigation, Herndon/McFarland introduced water into the subsurface
drainage pipes, and they reported that water was observed discharging from weep holes along the
base of the subject retaining wall in all instances.
It should be noted that Herndon/McFarland references twelve “PVC discharge pipes” observed along
the base of the subject retaining wall along the east perimeter of the property at 608 Berkshire Lane.
PSE is of the understanding that the referenced “PVC discharge pipes” are actually weep holes along
the base of the retaining wall, and they are not intended to be a part of the subsurface drainage
system for the downspouts and/or area drains from 608 Berkshire Lane.
At the time of their site investigation, Herndon/McFarland performed an inspection of the weep
holes from the base of the subject retaining wall. Based upon their inspection, Herndon/McFarland
reported that five of the twelve weep holes inspected appeared to be crushed.
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It should be noted that an engineer from PSE was present at the time that Herndon/McFarland
performed their field investigation.
The referenced report by Herndon/McFarland is included in Appendix 8.
Concrete Pavement Repairs
On March 14, 2022, Pavement Services Corporation (PSC) performed demolition for on-going
street repairs on the concrete pavement streets located approximately in front of 410 Downing Road
and 608 Berkshire Lane. Based upon the applicable civil engineer plans for the subject subdivision,
an eight-inch sanitary sewer located approximately 10 feet below finished grade, as well as an
associated manhole, are located at/near the location of the concrete pavement repair located near
410 Downing Road. In addition, based upon the applicable civil engineering plans, a 30-inch storm
sewer located approximately seven feet below finished grade (to the top of pipe) is located at/near
the location of the concrete pavement repair located near 608 Berkshire Lane. Prior to our site visit,
PSC had already performed saw cutting of the concrete pavement. At the time of our site visit, PSC
removed the concrete pavement and exposed the sub-grade soils beneath the concrete pavement.
Based upon PSE’s observations, no salient signs of under-compacted soils, soil erosion, excessive
moisture, and/or other anomalies were present in the exposed soils beneath the concrete pavement
at the approximate locations of subsided concrete pavement or above the storm/sanitary sewers
located beneath the streets.
To date, PSE has not found or been provided any evidence to correlate the distress observed in the
concrete pavement in front of 410 Downing Road and/or 608 Berkshire Lane with the sanitary
and/or storm sewers that route beneath the concrete pavement.
PSE is of the opinion that the subsided/distressed concrete pavement in front of 410 Downing
Road and/or 608 Berkshire Lane is likely due to long term soil settlement and/or moisture flux of
the supporting soils.
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VI. CONCLUSIONS AND RECOMMENDATIONS
As previously discussed, the purposes of this investigation by PSE, as outlined by the client, were to
provide an opinion regarding the probable causes of observed distress in the subject retaining wall,
provide an opinion regarding the probable causes of soil erosion at the base of the subject retaining
wall, provide an opinion regarding the probable causes of subsidence in concrete pavement in the
street, and to provide conceptual recommendations for the items investigated, if warranted.
This report is preliminary in nature. PSE’s investigation is on-going, and PSE reserves the right to
supplement this report with additional findings, as requested by the client, at a later date.
Based upon our observations and analysis, PSE has developed the following conclusions and
recommendations regarding items investigated:
1. PSE has not found or been provided any evidence to correlate the distress observed in the
subject retaining wall with the storm sewers that route beneath the retaining wall.
2. PSE is of the opinion that potential causes of distress in the subject retaining wall include
improper grading along the top of the retaining wall at 608 Berkshire, a non-functioning
and/or damaged retaining wall drainage system, soil erosion along the edge of the pond
located east of the subject retaining wall, and/or inadequate original design. PSE is of the
opinion that additional investigation is required in order to refine the causes of distress in the
subject retaining wall.
3. PSE recommends drainage improvements in the yard area in the northeastern portion of the
property located at 608 Berkshire Lane in order to provide a flush condition between the
finished grade and the top of the subject retaining wall.
4. PSE recommends performing exploratory excavations behind the wall in order to investigate
the condition of the retaining wall drainage system, backfill material, and to verify the
geometry of the retaining wall.
5. PSE recommends performing a global stability analysis of the subject retaining wall based
upon current cross-sectional geometry of the retaining wall and adjacent ground slopes. PSE
recommends performing geotechnical investigations in order to determine the parameters
required for a global stability analysis. PSE recommends installing piezometers in any
geotechnical borings performed in close proximity to the subject retaining wall in order to
monitor/document groundwater levels over time and to assist in the determination of the
functionality of the retaining wall drainage system.
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6. PSE has not found or been provided any evidence to correlate the distress observed in the
concrete pavement in front of 410 Downing Road and/or 608 Berkshire Lane with the
sanitary and/or storm sewers that route beneath the concrete pavement.
7. PSE is of the opinion that the subsided/distressed concrete pavement in front of 410
Downing Road and/or 608 Berkshire Lane is likely due to long term soil settlement and/or
moisture flux of the supporting soils.
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VII. LIMITATIONS
This investigation was non-destructive in nature, except as specifically noted. Any portion of the
site/structure that was inaccessible at the time of the investigation was not inspected. No surveying
was completed unless specifically noted.
This report is based upon information provided by the client and/or others and visual observations.
Changes to any of the supplied/received information may affect the analysis. If there are any
changes, please contact PSE so the analysis may be adjusted accordingly.
The professional services that form the basis for this investigation and report have been performed
using that degree of care and skill ordinarily exercised by reputable engineers practicing in the same
locality. No other warranty, expressed or implied, is made as to the professional advice and
opinions set forth.
This report should not be construed as a warranty policy or any kind of property warranty. No
implied or written warranty is offered. If a warranty policy is desired, it should be purchased at
additional cost from an independent insurance carrier.
PSE is not responsible for the design and is not the engineer of record for any corrective measures
at the site. The recommendations provided, if any, should only be considered as a general action
plan for evaluation purposes only, and they are not intended to be a complete set of plans and
specifications suitable for construction
The results, conclusions, and recommendations contained in this report are directed at and intended
to be utilized within the scope of work contained in this report. This report is not intended to be
used for any other purposes. PSE makes no claim or representation concerning any activity or
condition falling outside the specified purposes which this report is directed, said purposes being
specifically limited to the scope of work as defined herein.
PSE’s investigation is on-going, and PSE reserves the right to supplement this report with additional
findings, as requested by the client, at a later date.
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APPENDIX 1
OBSERVATION PHOTOGRAPHS
Photographs taken January 15, 2021
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1. Front elevation of the subject
residence faces west-southwest;
however, for the purposes of
this report PSE will assume it
faces west.

2. Area of subsided concrete in
street in front of the subject
residence.

3. General view of the backyard
pool area looking toward the
east.

Photographs taken January 15, 2021

Appendix 1
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4. General view of the northern
portion of the backyard looking
toward the east.

5. Diselevation and cracked pool
deck at the northeast corner of
the pool.

Photographs taken January 15, 2021

Appendix 1
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6. Separations and cracks in the
pool deck.

7. Separation between the pool
deck and pool coping along the
east perimeter of the pool.

8. Diselevation between the pool
coping and pool deck at the
southeast corner of the pool.
Note the pool deck is higher
toward the west and lower
toward the east.

Photographs taken January 15, 2021

Appendix 1
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9. Current separation between the
pool and pool deck measures
approximately ½” in width.

10. Pool deck along the east
perimeter of the pool slopes
toward the east.

11. 6.6% slope on the pool deck
centrally located on the east side
of the pool. Slope is toward the
east.

Photographs taken January 15, 2021

Appendix 1
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12. 6.8% slope on the pool deck
toward east near the northeast
corner of the pool.

13. Separation between pool deck
and pool coping measures
approximately ½” at the
northeast corner of the pool.
Note there is a large amount of
sealant at this location indicating
that previous applications of
additional sealant may have
been installed.

14. Location where pool deck is
relatively higher than the pool
coping along the east perimeter
of the pool.

Photographs taken January 15, 2021

Appendix 1

Project Number: 20-0804-N5
Page 6 of 23

15. Fence post is out of plumb. Top
is toward the east.

16. Fence post is out of plumb. Top
is toward the east.

17. Fence post is out of plumb. Top
is toward the east.

Photographs taken January 15, 2021

Appendix 1
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18. Fence post is out of plumb. Top
is toward the east.

19. Metal post is out of plumb. Top
is toward the west. Note this
post is closest to the north
property line of the subject
property.

20. Note that the soil has subsided
at the northeast corner of the
subject property behind the
subject retaining wall.

Photographs taken January 15, 2021

Appendix 1
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21. The subsided soil appears to be
somewhat consistent in the
central portion of the property.
The subsided soil extends
approximately 20 feet from the
back of the retaining wall.

22. Salient signs of erosion at the
base of the subject retaining wall
near the northeast corner of the
subject property.

23. View along the top of the metal
fence as viewed from the south.
Note that the fence is bowing
toward the east.

Photographs taken January 15, 2021

Appendix 1
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24. View along the north side of the
property as viewed from the
east.

25. View along the north side of the
property as viewed from the
west.

26. General view along the top of
wall along the east perimeter of
the property to the south.

Photographs taken January 15, 2021

Appendix 1
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27. View along the top of the wall at
the northeast corner of the
adjacent property to the south.

28. General view along the property
line between 604 and 608
Berkshire Lane, as viewed from
the west.

29. Alternate view of subsided
concrete pavement located in
front of 608 Berkshire Lane.

Photographs taken January 15, 2021

Appendix 1
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30. General view along the retaining
wall as viewed from the south.

31. Typical view of the retaining
wall.

32. 3” diameter weep holes are
spaced at approximately 8’ oncenter.

Photographs taken January 15, 2021

Appendix 1
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33. Typical control joints are spaced
approximately 20’ to 25’ oncenter.

34. General view of the retaining
wall at 608 Berkshire.

35. Typical view of the retaining
wall at the northeast corner of
the subject property.

Photographs taken January 15, 2021

Appendix 1
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36. Southernmost construction joint
at the subject property.

37. Stairstep mortar separation
centrally located on the east
perimeter of the subject
property.

38. Salient bulging in the retaining
wall at the northern portion of
the east perimeter of the subject
property.

Photographs taken January 15, 2021

Appendix 1
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39. Horizontal and stairstep mortar
separations in the wall directly
below the north-south oriented
fence that is centrally located in
the backyard of the subject
property.

40. Control joint located near the
northeast portion of the pool
deck.

41. Note that the wall appears to be
in plane at the bottom of this
control joint.

Photographs taken January 15, 2021

Appendix 1
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42. The wall on the north side of
the control joint appears to have
shifted toward the east.

43. Close-up view inside the control
joint at this location.

44. Top of the control joint.

Photographs taken January 15, 2021

Appendix 1
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45. The wall appears to be in plane
on both sides of the control
joint at the top of the wall.

46. Additional horizontal mortar
separations and stairstep mortar
separations approximately 10’
north of the control joint.

47. Second control joint from the
north.

Photographs taken January 15, 2021

Appendix 1
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48. Mortar separations at the
control joint.

49. Stairstep mortar separations
near the base of the wall,
centrally located between the
northernmost control joint and
the second control joint from
the north.

50. Northernmost control joint at
the subject property.

Photographs taken January 15, 2021

Appendix 1
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51. Horizontal mortar separations
adjacent to the control joint
from the previous photograph.

52. Horizontal mortar separations
adjacent to the control joint
from the previous photograph.

53. Control joint located at the
property north of the subject
property.

Photographs taken January 15, 2021

Appendix 1
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54. Salient signs of mortar
separations at the top of the
control joint from the previous
photograph.

55. Salient signs of bulging centrally
located on the adjacent property
to the north of the subject
property.

56. Mortar separations at the
control joint centrally located on
the adjacent property to the
north.

Photographs taken January 15, 2021

Appendix 1
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57. Horizontal mortar separations
adjacent to the control joint
from the previous photograph.

58. General view of the retaining
wall looking toward the north.

59. General view of the retaining
wall looking toward the south.
Note that the batter on the
retaining wall appears to be less
at the subject residence.

Photographs taken January 15, 2021
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60. Salient erosion in line with the
north perimeter of the subject
property.

61. Close-up view of the top of the
erosion.

62. General view of the retaining
wall just north of the observable
erosion.

Photographs taken January 15, 2021
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63. General view of the retaining
wall just south of the observable
erosion.

64. The retaining wall batter appears
to be near vertical for the
northern half of the subject
property.

65. Typical weep at the subject
property. Note that none of the
weep holes appear to be blocked
or obstructed, and that the they
appear to be consistently spaced
at approximately 8’ on-center at
the subject property.

Photographs taken January 15, 2021
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66. General view of the retaining
wall and the adjacent pond at
the subject property. Note the
edge of the pond is
approximately 20’ from the wall
and there is approximately 8’
and 10’ of fall between the base
of the wall and the water surface
elevation.

67. Note that the wall is
approximately 7’-8’ tall at the
subject property.

Photographs taken January 15, 2021

Appendix 1
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OBSERVATION PHOTOGRAPHS
Photographs taken February 25, 2021
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1. General view of smoke test
equipment. Smoke test
commencing at the curb inlet
located across the street from
608 Berkshire.

2. General view of inlets and
smoke test equipment looking
toward 608 Berkshire.

3. Salient signs of smoke coming
out of the curb inlet across the
street from the smoke test
equipment.

4. Salient signs of smoke coming
out of the curb inlet across the
street and down the alley from
608 Berkshire.

Photographs taken February 25, 2021

Appendix 2
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5. Smoke test concluded with no
salient signs of smoke coming
from anywhere besides the curb
inlets.

Photographs taken February 25, 2021

Appendix 2
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OBSERVATION PHOTOGRAPHS
Photographs taken April 7, 2021
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1. General view of north-south
oriented retaining wall along the
east perimeter of the subject
community, as viewed from the
south.

2. General view of the retaining
wall and the pond, as viewed
from the south.

3. Additional General view of the
retaining wall and the pond.

Photographs taken April 7, 2021

Appendix 3
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4. View along the edge of the
pond with some salient signs of
erosion as evidenced by
inconsistent shoreline.

5. Salient bulging at the base of the
wall at the subject residence
located at 608 Berkshire Lane.

6. View of erosion at the base of
the retaining wall near the
northeast corner of the subject
property located at 608
Berkshire Lane.

Photographs taken April 7, 2021

Appendix 3
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7. The width of the crevasse is
approximately 3 feet.

8. View of sediment located on the
south side of the storm sewer
outlet headwall.

9. View of the erosion and
retaining wall, as viewed from
the east.

Photographs taken April 7, 2021

Appendix 3
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10. Close-up view of the prior
photograph.

11. Close-up view of the weep hole
north of the control joint.

12. General view of the finish grade
in front of the control joint
between the retaining wall and
the erosion.

Photographs taken April 7, 2021

Appendix 3
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13. Close-up view of the first weep
hole south of the control joint
from the prior photograph.

14. General view of pond and
retaining wall, as viewed from
the north.

15. View of an additional storm
sewer outlet located to the east
of 500 and 504 Berkshire Lane.

Photographs taken April 7, 2021
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16. View of subsided soil uphill
from the outlet from the prior
photograph.

17. Salient distress in the retaining
wall uphill and north from the
sewer outlet from the prior
photograph.

18. View looking downhill at the
storm sewer outlet.

Photographs taken April 7, 2021
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19. View looking at the retaining
wall from the storm sewer
outlet.

20. Close-up view of the prior
photograph.

21. Additional view of salient
rotation and apparent sliding of
the retaining wall behind 500
Berkshire Lane.

Photographs taken April 7, 2021
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22. Alternate view of the prior
photograph, as viewed from the
north.

23. View of the retaining wall and
the pond at this location.

24. General view of retaining wall,
as viewed from the north.

Photographs taken April 7, 2021
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25. Additional view of the apparent
rotation and lateral movement
of the retaining wall located at
500 Berkshire.

26. Apparent erosion at 500
Berkshire as evidenced by the
exposed storm sewer outlet.

Photographs taken April 7, 2021
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Photographs taken August 26, 2021

Project Number: 20-0804-N5
Page 1 of 6

1. General view at location of
exploratory excavation.

2. General view where riprap and
soil were removed.

3. General view where
underlayment was removed.

4. Another view from prior
photograph.

Photographs taken August 26, 2021
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5. Another view from prior
photograph.

6. Close-up view of prior
photograph with salient signs of
water in the hole. No salient
signs of pipe in this area.

7. General view where digging has
occurred down to the retaining
wall footing. Salient signs of
erosion.

8. Another view of prior
photograph. Salient signs of
moisture present.

Photographs taken August 26, 2021
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9. General view underneath the
retaining wall. Salient signs of
water dripping currently.

10. General view of retaining wall
measuring approximately 30”
deep.

11. General view where camera
testing will be performed. Note
this is near 1509 Pinehurst
Drive.

12. General view pipe information.

Photographs taken August 26, 2021
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13. General view of pipe with
salient signs of water/debris at
the bottom.

14. General view of camera device
that was in the pipe.

15. General view of second location
for pipe inspections. This is
located between 612 and 610
Berkshire Lane.

16. Another general view of camera
device that was in the pipe.

Photographs taken August 26, 2021
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17. General view at approximately
160’. Signs of an increase in
standing water at the bottom of
the pipe.

18. General view where camera
testing will be performed. This
is located across the alley from
608 Berkshire.

19. General view of riprap at toe of
wall near the northeast corner of
the property.

Photographs taken August 26, 2021
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20. General view of erosion located
beyond riprap towards drainage.

21. Additional view of eroded area
beyond riprap near northeast
corner of property.

22. General view of area in question
after filter fabric repair and
riprap rock reinstallation.

Photographs taken August 26, 2021
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OBSERVATION PHOTOGRAPHS
Photographs taken October 18, 2021

Project Number: 20-0804-N5
Page 1 of 3

1. General view of the first drain
being tested at the west side of
the pool.

2. General view of first downspout
being tested at the southeast
corner.

3. General view of the northwest
portion of the pool.

4. General view of retaining wall
weephole with camera inside.

Photographs taken October 18, 2021
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5. General view of camera
equipment.

6. General view of pipe direction
along west side of pool.

7. General view where previous
photograph connects at the
northeast corner of the pool
deck.

8. General view of north side of
east elevation.

Photographs taken October 18, 2021
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9. General location where belowgrade downspout at the
northeast corner of the covered
patio is clogged. Note that water
flows through, but camera
cannot get through.

10. General view where belowgrade downspout at the
northeast corner of the
residence is clogged. Note that
water flows through, but camera
cannot get through.

11. General view of retaining wall at
the east side of the property.
Note all the blue tape marks are
where retaining wall weep holes
are located.

12. Close-up view of prior
photograph where both the
below-grade downspouts at the
northeast corner and northeast
corner of the back patio drain
out of. This is located
approximately 20’ south of the
northeast corner of the
property.

Photographs taken October 18, 2021
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OBSERVATION PHOTOGRAPHS
Photographs taken March 14, 2022
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1. 410 Downing Road, Coppell;
subject residence faces south,
“before” photo.

2. East end “before” photo.

3. Central portion “before” photo.

Photographs taken March 14, 2022
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4. West end “before” photo.

5. General view of cracks oriented
in the east-west direction on the
west end.

6. East-west oriented concrete
crack in the central portion as
well as spalling of the curb.

Photographs taken March 14, 2022
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7. Damage to concrete curb on the
west end.

8. General “before” photo as
viewed from the west, looking
east.

9. General view of largest concrete
crack in the central portion.

Photographs taken March 14, 2022
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10. Largest portion of crack is
approximately 5/8”.

11. Most of the crack is
approximately ¼”.

12. General view of before
demolition, as viewed from the
east.

Photographs taken March 14, 2022
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13. General view of concrete to be
excavated and demolished, as
viewed from the northeast.

14. General view of breaking up of
concrete.

15. Breaking of up concrete is done
with skid steer and hurricane
drop hammer attachment.

Photographs taken March 14, 2022
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16. Progress photo of demolition
and excavation.

17. Second site, 608 Berkshire Lane,
subject residence faces east.

18. View of pavement to be
removed, as viewed from the
east.

Photographs taken March 14, 2022
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19. General view as viewed from
the south.

20. Southern portion.

21. Northern portion.

Photographs taken March 14, 2022
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22. General view as viewed from
the north.

23. Largest spot of damage and
cracking in the central-north
portion of the pavement.

24. General view of cracking that
runs southeast.

Photographs taken March 14, 2022
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25. General view of the cracking in
the northern portion.

26. Cracks are approximately 3/16”
in width.

27. Diselevation of crack can be up
to approximately ½”.

Photographs taken March 14, 2022
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28. Damaged curb on the southern
portion.

29. Cracking in concrete curb just
north of walkway.

30. More cracking in concrete curb
north of the walkway. This
crack extends all the way
through the pavement at this
location.

Photographs taken March 14, 2022
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31. Crack in concrete curb on the
far southern end of curb. This
crack extends all the way
through the pavement.

32. General view from south
showing cracks extending from
curb all the way through
concrete pavement.

33. Progress photo after demolition
with skid steer.

Photographs taken March 14, 2022
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34. Progress photo of the
excavation on Downing Drive.

35. General view of subgrade soils.
No salient signs of moisture.

36. General view of soils behind
removed curbing.

Photographs taken March 14, 2022
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37. General view of subgrade soil
and cross section of pavement.

38. Concrete pavement is 6” thick.

39. General view of subgrade under
concrete pavement.

Photographs taken March 14, 2022
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40. #3 rebar used for temperature
and shrinkage control

41. Progress photo of excavation on
Downing Drive, as viewed from
the west.

42. General view of excavation of
concrete on Downing Drive.

Photographs taken March 14, 2022
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43. General view after excavation,
as viewed from the east.

44. General view of east end.

45. General view of west end.

Photographs taken March 14, 2022
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46. General view of west end with
walkway and storm sewer.

47. Storm sewer is located just east
of front pathway.

48. General view of excavation of
curbing east of storm sewer
man-hole cover.

Photographs taken March 14, 2022

Appendix 6

Project Number: 20-0804-N5
Page 17 of 19

49. General view of Berkshire Lane
before excavation.

50. View during excavation that
shows #3 rebar.

51. Progress photo of the
excavation on Berkshire.

Photographs taken March 14, 2022
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52. General view of excavation on
Berkshire Lane, as viewed from
the south .

53. Southern portion.

54. General view of subgrade under
concrete pavement, no salient
signs of moisture.

Photographs taken March 14, 2022
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55. Close-up view of subgrade
along with cross-section of 6”
thick concrete pavement.

56. General view of exposed soil
where curb has been excavated.

57. General view after excavation,
as viewed from the south.

Photographs taken March 14, 2022
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APPENDIX 7
GEOPHYSICAL ELECTRICAL RESISTIVITY SURVEY REPORT
BY BRYANT CONSULTANTS, INC.
June 7, 2021

3360 Wiley Post Road  Suite 100  Carrollton, TX 75006
TEL: (972) 713-9109  Fax: (972) 713-9197

GEONEERING.COM

June 28, 2021
Mr. Joseph Roberts
Paragon Structural Engineering
6404 International Pkwy., Suite 1800
Plano, TX 75093
Re:

Resistivity Survey Results
Fairways at Riverchase
Berkshire Lane
Coppell, Texas 75077
BCI Project No.: 21-091FI

Mr. Roberts:
Attached is our Resistivity Survey Results for the above-referenced project. BCI ran six (6)
resistivity profiles in the subdivision to identify the location of storm drains as well as provide
geophysical information regarding soil conditions around the drains and retaining wall.
Resistivity profiles help identify areas of subsurface anomalies such as voids and possible
moisture differences.
For the scope of this project, high resistivity (red and orange colors) can indicate the location
of the storm drains or gravelly/sandy material. Moderate resistivity values (yellow and green
colors) can indicate the presence of drier soils or sandy material. Low resistivity values (blue
colors) can indicate higher water content soils such as fat clays or the presence of perched
groundwater. The locations of each profile are shown in Figure 1. Profiles R1 through R3 were
performed near 500 and 504 Berkshire Lane (Area 1). Profiles R4 though R6 were performed
near 604 and 608 Berkshire Lane (Area 2).
Area 1:
Profile R1 was performed across the front yard of the houses in Area 1. The pipe was
identified in the swale between the houses at a depth of approximately 1.5 meters, or about
5 feet, from the ground surface. Profile R2 was performed in the backyard of the houses and
the pipe was identified at a depth of about 0.5 meters, or about 1.5 feet, from the ground
surface. Profile R3 was performed at the bottom of the retaining wall and the pipe was
identified about 2 meters, or about 6.5 feet, below the ground surface. The complete
resistivity results are shown in Figure 2A. From these results, BCI has modeled an
approximate layout of the pipe as shown below and in Figure 3A.
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Area 2:
Profile R1 was performed in the front yard of the houses in Area 2 and two pipes were
identified at a depth of approximately 0.5 meters, or about 1.5 feet, from the ground surface.
Based on review of the available storm drain plans, this appears to correlate to a junction of
two storm drain lines. Profile R2 was performed in the backyard of the houses and the pipe
was identified at a depth of about 0.5 meters, or about 1.5 feet, from the ground surface.
Profile R3 was performed at the bottom of the retaining wall and the pipe was identified about
2.5 meters, or about 8 feet, below the ground surface. The complete resistivity results are
shown in Figure 2B. From these results, BCI has modeled an approximate layout of the pipe
as shown below and in Figure 3B.
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Conclusion
Based on the geophysical profiles it appears that there are areas of lower resistivity
throughout the site that could correlate to higher moisture content soils or perched
groundwater. However, there appears to be no correlation between the pipe locations and
these lower resistivity soils.
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It has been a pleasure to perform this work for you. If we can be of further assistance or if you
have any questions, please do not hesitate to contact us.
Sincerely,
BRYANT CONSULTANTS, INC.
TX FIRM REGISTRATION NO.: F-000844
Confidential / Copyright © BCI 2021

Yasser M. Abdelhamid, Ph.D., P.E.
Manager of Forensic Engineering

Chris Tony, M.S.C.E., E.I.T.
Graduate Engineer
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Figure 1A

Figure 1B
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VIDEO PIPE INSPECTION REPORT BY
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