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Summary

This is a summary of the condition of the two main buildings as they currently exist
based upon the supplied as-built drawings and relatively cursory visual observations by
our team of design professionals. The resulting assumptions are based on these
observations only. We did not perform invasive testing or in-depth analysis, but did
attempt to get a general understanding from what we could readily see. The observations
survey includes individual sections that address specific subject areas. An asbestos
survey was not conducted as a part of these services. We recommend that Deer Park
engage a qualified company to perform an asbestos survey of these buildings.

Opened in 1975, the original Community Center building is 41 years old and is about
15,378 square feet in size. An approximate 8,755 square foot addition was constructed
on the east side in 2007, yielding a total building area of approximately 24,133 square
feet. The Earl Dunn Center (gymnasium) was built west of the community center in 1982
at approximately 7,000 square feet. The two structures are served by a large parking lot
that is shared by City Hall to the east and Dow Park to the south. The general building
condition varies with each component (original, addition, gym). In general, the overall
facility appears to have been reasonably maintained and is still functioning as its
originally intended use. But as with any facility of age, it has become outdated in many
respects. We find the Center to be structurally and somewhat functionally obsolete.

The building is a single-story structure without internal roof access. The floors are slab-
on-grade construction. There are no stairs, elevator, or accessible spaces below grade.
Accessibility compliance is addressed in a separate portion of this report; but as a synopsis,
very little of the original building is compliant with the current accessibility standards.

The original building and the addition have a documented history of foundation
movement which is discussed in detail in prior reports by others, and are included as
exhibits to this survey. Also refer to the structural exhibit of this survey for a synopsis
and further information. Notable evidence of movement remains, most severely at the
addition and at the point of connection between it and the original building. This
movement is exposing the facility to water damage and creating ongoing maintenance
challenges. Permanent repairs to the structure would necessarily be highly invasive and
lack 100% certainty. It would also be very expensive, so much so that we believe that
Deer Park should seriously consider replacement versus repair of the community center.
The cost and consequences of the disruption of services should also factor into such
consideration. The gymnasium does not appear to be suffering similar problems.

As was common for recreation centers of the era, the original building is laid out with
long corridors which isolates the program spaces from one another. While this is useful
acoustically, contemporary recreation centers tend to be much more visually open. This
lends itself to better staff control, efficiency, observation, more intuitive way-finding, and
a less institutional quality of spaces. The addition in 2007 provided a great deal of new
space to accommodate a preschool program, but did very little with regard to enhancing
recreation programs or capacity, or in modernizing the original structure. The addition’s
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second entry is necessary and convenient for the preschool, but it creates confusion to the
newcomer, especially to the recreation center. Having multiple entrances is inefficient
for staff, hinders patron control, and challenges the quality of customer service.

We were surprised to observe a lack of typical locker and changing areas or showers in
the facility. A number of spaces within the original building have been re-purposed or
slightly modified over the years. Examples of which include an activity room and “pre-
teens” space being converted to administrative functions, and a permanent partition
installed to separate an activity (now dance) space from the meeting room. Also, a
dividable meeting room has been converted into central storage. These changes have
reduced recreation program capacity over time, despite construction of the addition,
which is virtually dedicated and segregated for pre-school. If the Parks & Recreation
Department’s administrative functions could be relocated, it would again free these
spaces up for public use. Center management should remain on site.

In general, the appearance of the facility appears to be largely original to the base
building and addition, with the addition noticeably newer indoors. The original interior,
while well-maintained, is visibly worn and outdated. Much of it is painted concrete block
or drywall. Other finishes and interior construction have substantially lived or out-lived
their useful life.

Use of technology has of course matured immeasurably since the original construction,
and its integration into the building over time has been ad hoc and would benefit from a
coordinated overhaul. There appears to be no audio/paging system in place. Security
cameras were observed. Electronic access controls are installed at exterior doors.

An extensive code report is beyond the scope of this survey, but there are undoubtedly
many deficiencies in this facility with respect to contemporary code requirements. Any
substantive work on this building would require substantial code-related improvements
including: life safety, mechanical, plumbing and electrical systems, accessibility
(“ADA”), energy efficiency, and others.

The Earl Dunn Center (gymnasium) presents itself to the street, and is functionally, a
separate building, having its own entrance, lobby/check-in and toilets. It cannot be entered
from the community center without going outside via a covered walkway. Separate
entrances are duplicative and inefficient for staff, and again confusing for a newcomer to
the site. Gym control is particularly odd, as it is functioning in a former corridor which
severs the connection between other spaces, and forces all traffic to toilets through the gym
itself. A former storage room is now serving as office space, also disconnected from
normal adjacencies. The two buildings are separated by only about 10 feet, and are
connected by an infill storage room that was not accessible for observation at the time of
our visit. This juxtaposition may pose building code challenges that require more in-depth
study than is included in the scope of this survey.
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ARCHITECTURAL OBSERVATIONS

Site Observations

An in-depth site survey is not part of this document, but there is little topography to the
park making drainage appear to be a potential issue. A concrete-lined channel along the
west property line looks to be the main drainage conduit for the park. Evidence of ponding
is prevalent throughout the park. A large emergency generator sits between the gymnasium
and a 50-meter outdoor pool to the south.

There are approximately 245 parking spaces available at the site, plus 5 bus spaces. A drop
off lane north of the facility is not striped, but is used for parking. It can accommodate
about 10 vehicles. The lot has three access points, all along San Augustine. Parking
capacity appears adequate for the current typical use, but it is shared with City Hall (for
public, staff and fleet vehicles) to the east and the rest of the park to the south. Parking
capacity is challenged during major or overlapping events. It was noted that a new City
Hall project is currently in design, which will add some parking capacity, but it is not yet
known how many. No fire lane is marked, and maneuvering clearances for apparatus or a
bus would be difficult or impossible when the lot is full. It is assumed that fire coverage
(hydrants) is provided from the streets.

The site benefits from an established lawn and mature trees. Landscaping near the building
is overgrown in places, which can inhibit maintenance and hide potential drainage
problems and vermin. The area around the building appears to have an irrigation system.

No gas service was apparent entering the building. Site lighting near the building is
achieved with large (less than appealing) wall packs that have been added to the building
over time. Parking lot lighting appears to be metal halide “shoebox” fixtures mounted to
poles.

Building identification is clear on San Augustine with monument and building signage,
though the building entrance is not clear for reasons already discussed. The rooftop is
mostly free of equipment, though some can be seen from certain points of view. Most
mechanical equipment is pad mounted on the ground and screened with chain link fencing.

Roof

Roofs are not accessible from the interior, but the community center was accessed for
observation via extension ladder from outside. The gymnasium roof was not accessible
for observation, except as viewed from the community center. The original community
center structure’s roof is a built-up asphaltic roof. It appears to be well maintained, with
evidence of ongoing repair. It appears aged and possibly in the waning years of its life.
The roof was free of significant debris. No leaks were observed or reported at this time at
the community center. One leak was reported by staff at the NW corner of the
gymnasium between the gym and office spaces. Equipment appears to be mounted safe
distances away from roof edges as required by code.
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Roofing insulation thickness was not able to be observed and is not clear from the record
documents. However based on the building vintage and common architect with the
Maxwell center, there is reasonable suspicion that the current thickness likely does not
meet current code. This should be reviewed further. The roof is internally drained, but
of notable concern, there appears to be no secondary drainage system at the original roof.
There are no parapets at the community center, which has a gravel stop around the entire
perimeter. Some ponding was observed at the original roof. This is most likely the result
of insufficient roof slope. As was common at the time, the original building’s roof slope
appears to be 1/8” per foot. Current minimum slopes are now twice that at 1/4” per foot.

As for the addition, the record drawings are not clear with regard to roof slope, but it
visually appears to be proper, or at least more sloped than the original. It is a gravel
ballasted built-up roof, so the membrane was not directly observed. Evidence of minor
ponding was observed. The addition is also internally drained, having primary and
secondary systems. The expansion joint between the two roofs shows signs of movement
and ongoing repair, but stops at the edge of the building. We find it unusual that the
expansion joint does not continue down the exterior walls between the old and new.
Significant movement at these locations is evident as spoken to elsewhere in this survey.
According to the record drawings, the addition has 3” of roof insulation. This is also
insufficient by contemporary codes.

The gymnasium is a pre-manufactured metal structure with a structural metal roof. It is
insulated from beneath with draped blankets. As could be viewed from the community
center roof, the metal roof appears to be maintained and in good repair. The record
drawings do not indicate an R-value, but it is expected that what is present is inadequate
with respect to contemporary building code. Additionally, the “over-the-purlin”
installation method reduces thermal performance, and areas of damaged insulation were
observed from the interior.

Exterior

Both buildings are clad with brick. The brick generally matches (in color), but closer
inspection reveals different brick types were used. Finish varies slightly and there the gym
utilizes different sizes. The original building and addition are steel framed structures with
metal stud walls. Wall insulation values no longer meet current codes. Windows and doors
are aluminum storefront assemblies. Glazing is single-pane (uninsulated), which no longer
meets current code. Most of it appears to be tinted. All assemblies appear to be original
to their dates of construction, with the older ones showing signs of age and weathering. No
noticeable window leaks were observed, but the gasketing and sealants on the older
windows have likely lived beyond their normal life.

As noted elsewhere in this survey, the community center (especially the addition) has been
experiencing significant structural movement for some time. This movement manifests in
cracking and separation of cladding materials, which is creating unacceptable water
intrusion and water damage. These are significant problems which must be continually
maintained and patched. However they are symptomatic of larger challenges and cannot
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be cured without first solving the structural movement issues. It is not clear what
recommendations may have been implemented from the prior reports by others, but it is
clear that the problems remain. Such problems were not apparent at the gymnasium.

Brick soffits were common at the time the original building was designed, and are present
on this facility. They are less common now because of the waterproofing challenges they
present, and damage from trapped moisture is observed here. We would recommend
replacement of all brick soffits with a new design that can adequately direct water out of
the building envelope.

The north fagade, which receives the least amount of sun, is exhibiting some mildew
growth. This is not unusual and can be mitigated by reducing vegetation in the area to
promote better air circulation and drying, and regular cleaning. On the south facade, an
insect infestation was observed at grade level next to the building, which appears to be
covering a weep hole providing direct access into the building. This needs to be treated
and any potential damage assessed.

Interior

In general, the fit and finish of the facility appears to be largely original to the buildings,
with the addition noticeably newer and easier to maintain. The original interior, while
well-maintained, is visibly worn and dated. Much of it appears to have lived or out-lived
its useful life.

Ceilings are typically 2’x2” and 2°x4’ acoustical lay-in type; with gypsum board at some
locations, and at furr-downs. Partition walls in the original building and gym are typically
painted concrete block. In the addition, walls are generally drywall on metal studs. Doors
are typically wooden within metal frames. Hardware in the original building are all knobs
(non ADA-compliant), while lever handles are used in the addition. Floors are typically
vinyl composition tile, with ceramic tile in the toilet rooms. Exceptions include a wood
dance floor and resilient flooring in the preschool kitchen and activity room. Almost all of
the casework is laminate. A solid surface material is preferable at wet counter locations,
as has been used at the preschool kitchen.

Toilets and toilet partitions are floor mounted for durability. However the partitions are
laminate, which are not very durable. Toilet rooms have minimal amenity, lacking
counters, lockers, showers and vanity space. Original toilet rooms are substantially non
ADA-compliant. Toilet rooms in the preschool are not designed with children as the
primary user in mind.

The same can be said for the gymnasium, though the gym itself has a multi-use synthetic
floor. There are two racquetball courts, though one is being used as an exercise space. A
mezzanine level is located between the courts and is being used for storage.

Mail Delivery
Methods were not observed.
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HVAC System

The following observations were made from an architectural point of view. The main
building is served by a central chiller and air handler system. The gymnasium is served by
pad-mounted package units next to the building in fenced enclosures. The main building
appears to be on a central control system, and the gym utilizes wall-mounted thermostats.
Some evidence of moisture in the system was noted in the form of rust at diffusers. Refer
to engineering report for more detailed information regarding these systems.

Lighting

The following observations were made from an architectural point of view. Interior
lighting is composed of mostly fluorescent 2x4 fixtures with prismatic lens where there are
ceilings, strip fluorescent at open structure conditions. All room lighting is switched (no
control system). Refer to engineering report for more detailed information regarding this
system.

Electrical
Refer to engineering report for more detailed information regarding this system.

Data and Telephone

The following observations were made from an architectural point of view. A work room
off of the lobby has been repurposed to house the facility’s data needs and also appears to
house the security system. A detailed investigation of these systems is not in the scope of
this report.

Fire Alarm

The community fire alarm system was installed in phase two and covers it and the original
building as well. There is an “alert beacon” centrally located in a public area that is part
of a city wide emergency warning system. It is not clear to this observer how this functions.
A more detailed investigation of this system is not in the scope of this report. Refer to
engineering report for more detailed information regarding these systems.

Fire Sprinkler

The buildings do not have sprinkler systems. We normally recommend installing fire
suppression systems in assembly occupancy buildings, particularly those with children.
Further analysis is required to determine if this would be required by current code. It is
quite likely that any significant expansion would require installation of a full system.

Security

The building appears to have intrusion detection and access control systems installed at
exterior doors. Cameras are in use both indoors and outdoors. A detailed investigation of
these systems is not in the scope of this report.
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EXTERIOR PHOTOGRAPHY

Community Center Entrance (nrth)

Preschool entrance (east)
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Gym entrance
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Examples of water damae
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Examples of structural movement damage
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Examples of brick soffit water damage, abandoned or broken electrical
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Insect infestation, and example of unprotected electrical
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Spalled brick at an inset panel, example of existing security lighting

Unscreened rooftop equipment

Example of missing control joints at panel inset
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Condition of roof at original building
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Condition of roof at original building

¥ 1.
Condition of expansion joint
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Condition of roof at addition

Addition canopy from above
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Condition of lower gym roof
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Mildew growth and damaged electrical

Gym— Exple of mechanical screening, different brick
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Typical corridors
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Typical toilet rooms
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Dance room
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Community Center kitchen
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Preschool kitchen
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Typical preschool classroom

Preschool corridor
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Example of makeshift office space — Gm
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Gym Lobby
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Gym Court
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Examples of damaged *“over-the-purlin” gym roof insulation
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Mezzanine storage

Racquetball court being used for exercise

Racquetball court used for sport
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Condition of toilet rooms at gym
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EXHIBIT A



Stanton Engineering GrouP, LLC

April 25, 2016

Mr. Stephen Springs

Brinkley Sargent Wiginton Architects
5000 Quorum, Suite 600

Dallas, Texas 75254

RE: MEP Assessment
Community Center Complex at 610 E. San Augustine

Dear Stephen:

| visited the complex Tuesday and Wednesday of March 29t and 30t to assess the MEP systems
installed in the facilities.

The Community Center Complex is comprised of two facilities.

The original Community Center, built in 1974-75 with an addition constructed in 2005-06. This single story
building contains administration offices, activity and meeting spaces, classrooms for daycare activities,
food prep/concession areas, men’s/woman’s restrooms and mechanical/janitorial spaces.

The Earl Dunn Center is a gymnasium facility constructed in 1982-83. The gymnasium facility consists of
administrative offices, an exercise room, a basketball court, two racket ball courts, men’s/women’s
restrooms, storage closets and mechanical/janitorial spaces.

My inspection consisted of walking the interior and exterior of both building, as well as accessing the
accessible ceiling areas. | was unable to access the roof of either facility. A visual observation of MEP
equipment that was accessible was performed. | also reviewed the furnished MEP drawings for both
facilities. The remainder of this letter contains my observations in regards to the existing MEP systems.

GENERAL OBSERVATION

This complex is located in the City of Deer Park and Harris County. The buildings appeared to be well
maintained considering the age of the facility.

MECHANICAL (HVAC) SYSTEMS DISCRIPTION

COMMUNITY CENTER: There is a central chilled water plant consisting of two air cooled water chillers
with associated pumps. The chilled water piping is routed underground from the central plant up and
within the exterior wall and turns into the accessible ceiling and extends to the two air handling unit
rooms.

The air distribution system in the original facility consists of a chilled water multi-zone air handling unit
with individual zone electric duct heaters and a chilled water single zone air handling unit with multiple
zone taps from the main plenum box, each with an electric duct heater. The air supply ducts are
galvanized steel with internal liner. The addition had one multizone air handling unit with an electric duct
heater in each zone.
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Conditioned air is distributed from the air handler units to the spaces by means of an above ceiling,
internally insulated, duct system. In the addition, the ducts have external insulation. Air to the spaces is by
ceiling supply diffusers and returned to the mechanical rooms in the ceiling cavity.

The building air conditioning is controlled by Johnson Controls Metasys DDC controls system.

EARL DUNN CENTER: The air conditioning for the gymnasium is accomplished by a combination of a
multi-zone split DX systems and packaged units. The administrative areas, exercise area, and restrooms
are served by a multi-zoned DX split system utilizing recirculated air. It appears that recent re-zoning took
place which reconstructed ducting to include flexible, externally insulated, duct taps from the existing,
rigid, internally insulated, duct system within ceiling plenum. The air conditioning for the gymnasium and
racket ball courts is accomplished by means of two packaged units and one DX split system utilizing
recirculated air. All equipment is locally controlled by wall mounted thermostats.

CONDITION OF THE EXISTING EQUIPMENT

COMMUNITY CENTER

1. The 70-ton Carrier 30GTNO70 chiller was built in 2004. It was operating but showed signs of
corrosion on the condenser coil. Compressors appeared to be in good condition and were fully
charged with oil and refrigerant. Carrier has advised that the life expectancy of a well maintained
chiller of this type is approximately 15 years. They can perform an oil and vibration analysis to
determine the condition of the chiller and make service recommendations, in addition to,
predicting remaining useful life of the chiller. This chiller uses R-22 refrigerant which is no longer
in production but is still readily available.

2. The 41 ton York YCALOO5TNOQ70 chiller was built in 2007. It was operating and appeared to be in
acceptable condition. Fan guards and compressor area guards were rusty but still functional.
York has advised that the life expectancy of a well maintained chiller to this type is approximately
15 years. The manufacturer can perform oil and vibration analysis to determine condition and
make service recommendations, in addition to, predicting remaining useful life. This chiller uses
R-22 refrigerant which is no longer in production but is still readily available.

3. Both chiller pumps were running and appeared to be in serviceable condition. The 3 hp chiller
pump serving the York chiller had a noticeable whine while in operation and show signs of
excessive wear.

4. The chilled water pipe insulation was rigid type (foamglass or phenolic) and was in good
condition. This type insulation is the proper type for chilled water. Metal covering was in good
condition. Most isolating valve handles were severely rusted.

5. The two McQuay air handling units serving the original Community Center had some minor
corrosion did not show signs of excessive wear. In addition, they were operating without
excessive noise due to belts or bearings. There was no indication of leaks. The zone ducts had
access plates installed to clean, repair or inspect the internal liner. The outside air damper
appeared to be inoperable.

6. A number of the electric duct heaters serving the original Community Center appear to be
recently replaced. The others appear original and may need to be replaced in the near future.

7. The Carrier air handler serving the Community Center addition appeared to be in acceptable and
serviceable condition.

8. The electric duct heaters serving the Community Center addition appear to be in acceptable and
serviceable condition.

9. Ceiling diffusers in the original Community Center show signs of rust or corrosion.
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GYMNASIUM

1. Rheem package units were manufactured in 2011 and appear to be in acceptable and
serviceable condition. Rheem has advised that this type of units have a life expectancy of
approximately 15 years. With proper maintenance these units should have approximately 10
years of remaining serviceability.

2. DX split system condensers have moderate to excessive wear and moderate to excessive
damage to condenser coils. The Carrier unit was manufactured in 2004 and the York in 2006,
both of these units are nearing the end of their expected serviceable life.
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3. Ceiling diffusers show signs of show signs of rust or corrosion.

MECHANICAL (HVAC) SYSTEMS RECOMMENDATIONS

1. The mechanical systems appear to be well maintained with items repaired or replaced as
needed. Funds should be set aside to replace one or both chillers in the near future as they are
reaching the end of their expected life. Replacement chillers will have better efficiency which
should be a consideration for replacement timing. Balancing and shutoff valves at the chillers
should be replaced when the chillers are replaced. Air devices are functional but could be
replaced if the rooms are refreshed.

2. DX systems at the gymnasium will need to be replaced in the near future.

ELECTRICAL SYSTEMS DISCRIPTION

SITE ELECTRICAL SERVICE: The electrical service is provided via an overhead power line with high
voltage to 480/277V pole mounted transformers located southeast of the existing Gymnasium. The
complex has a 2000A bus weatherhead with various sized fused service disconnects serving each
building and the central plant.

COMMUNITY CENTER: The building is served by two 400A, 3-phase, heavy duty, fused safety switches
located at the service entrance. The electrical distribution consists of 480/277, 3-phase, 4-wire distribution
panels for lighting, air handling units and heating. Local dry transformers provide 120/240, 1-phase, 3-
wire power for low voltage panels. There are no dedicated, surge protection panels for computer/clean
power.
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EARL DUNN CENTER: The Gymnasium faculty is served by a 600A, 3-phase, heavy duty, fused safety
switch located at the service entrance. The electrical distribution consists of 480/277, 3-phase, 4-wire
distribution panels for lighting, air handling units and heating. Local dry transformers provide 120/240, 1-
phase, 3-wire power for low voltage panels. There are no dedicated, surge protection panels for
computer/clean power.

EMERGENCY GENERATOR: A new Caterpillar generator has recently been installed adjacent to service
entrance. Associated equipment includes a 1600A main circuit breaker in NEMA 3R enclosure, ATS with
NEMA 3R enclosure, 120/240 low voltage mini power zone serving adjacent low voltage Panel LG. The
generator systems was not tested to confirm it properly carried the electrical loads of the facility.

LIGHTING EQUIPMENT: Community Center and Gymnasium facility generally have of recessed 2x4 and
2x2 fluorescent fixtures with acrylic prismatic lens, 2 or 3-F32T8 lamps, with optical reflectors installed in
suspended acoustical ceiling. Gymnasium basketball court consists of suspended, high-bay, 2x4, 6-T8
fluorescent fixtures. Racket ball court #1 consists of 2x2 recessed, fluorescent, acrylic prismatic lens, lay-
in ceiling, 2-F32T8 lamps with optical reflectors installed in suspended acoustical ceiling. Racket ball
court #2 consists of 2x2 suspended, fluorescent, acrylic prismatic lens, 2-F32T8 lamps with optical
reflectors. The Community Center addition had motion sensor control for room lighting control. Other
areas had normal light switches. Exterior lighting consisted of metal halide wall mounted fixtures, canopy
mounted fixtures, and recessed compact fluorescent fixtures in entry soffits. Parking lot lighting appeared
to be comprised of metal halide fixtures.

CONDITION OF THE EXISTING EQUIPMENT

1. The main service and associated equipment (e.g. weatherhead, CT, gutter wire way, and safety
switches) appear to have been reconstructed or replaced as detailed in the “Addition to Deer Park
Community Center” design requirements (2006) and appear to be in serviceable condition.

2. Several safety switch enclosures serving exterior HVAC equipment (i.e. chillers serving
Community Center, DX condensers and package units serving Gymnasium) appear to be
substantially weathered and in poor condition due to being constantly subjected to environmental
elements. Switches were not cycled to confirm operation.

3. Distribution and low voltage panels associated with the Community Center and Gymnasium
appear to be in serviceable condition without unfilled spaces or circuit breakers labeled “bad”.

4. General lighting fixtures inside appeared to be newly retrofitted with T8 lamps and reflectors for
improved efficiency.

5. Exterior light fixtures were not operating due to the time of day but many fixtures appeared to be
in poor or inoperable condition.

6. Several exit lights were tested in the original Community Center and Gymnasium facility and were
inoperable. Exit lights were tested in the Community Center addition and were found to operate
correctly with internal back-up batteries. A complex wide, after-hours test should be conducted to
determine the extent of emergency lighting and deficiencies.

7. The existing telephone service, communication systems, access control systems, and security
systems were not assessed in this assessment.
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ELECTRICAL SYSTEMS RECOMMENDATIONS

1. The system appears to be in good condition except for a number outdoor disconnect switches.

2. Outdoor security lighting should be upgraded with LED type light fixtures.

3. Since there is no dedicated computer power system, consideration should be giving to installing
an isolated ground and surge protected system should computer failures or glitches be
experienced.

FIRE ALARM SYSTEMS

OBSERVATIONS: The existing system is a Silent Knight IFP-100 analog/addressable system.

CONDITION OF THE EXISTING EQUIPMENT

1. The system in the Community Center had no troubles or alarms on the panel display and appears
to be serviceable. An extensive review of the system was not conducted but appears to be
installed in compliance with the “Addition to Deer Park Community Center” design requirements.
The system has current maintenance and inspection tags.

2. A Honeywell power supply was noted in the Gymnasium facility. Devices appear to have been
upgraded, consistent with the Community Center.
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FIRE ALARM SYSTEMS RECOMMENDATIONS

1. The fire alarm system appears to be operable and well maintained. Although not required,
consideration should be given to upgrading the system to the latest codes.

PLUMBING SYSTEMS

OBSERVATIONS: The existing plumbing systems included sanitary waste, vent, storm sewer and
domestic cold water. Hot water is provided using electric water heaters at various locations throughout
the facilities. There is no gas service at this facility.

The original Community Center utilizes cast iron piping for underground sanitary waste, PVC for above
slab sanitary waste and venting, galvanized piping for domestic water, and cast iron for above slab storm
drainage. The Community Center addition utilizes PVC for underground sanitary waste, cast iron for
above slab sanitary waste and venting, copper piping for domestic water, and cast iron above slab storm
drainage.

The Gymnasium facilities utility piping was identified by the entrance and exit piping located around the
perimeter of the facility. No underground or above slab sanitary waste piping was assessable at time of
assessment. Copper piping was noted entering the facility at time of assessment. PVC piping was noted
exiting the facility at time of assessment for storm waste piping. An in depth investigation will be required
to confirm the previous identifications.

The Community Center plumbing fixtures consisted of wall mounted vitreous china lavatories with hot/cold
mixing manual faucets and metering faucets, wall hung vitreous china urinals with manual flush valves,
wall hung and floor mounted vitreous china water closets with manual flush valves, single and double
compartment stainless steel sinks with swing spout faucets and single lever controls with solids
interceptors, bi-level drinking fountains, mop sinks in janitorial closets, and various other fixtures (i.e.
sinks) throughout the facility.

The Gymnasium facilities plumbing fixtures consisted of under counter mounted vitreous china lavatories
with hot/cold mixing faucets, wall hung vitreous china urinals and floor mounted vitreous china water
closets with manual flush valves, and a single wall hung drinking fountain.

Roof drainage for the facilities is accomplished by a mixture of scuppers, roof drains, and
gutters/downspouts.
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Page 9
CONDITION OF THE EXISTING EQUIPMENT

1. Lavatories appeared to be in serviceable condition; however, a few surface
imperfections/damages were noted along with several service connection leaks. Most lavatories
did not have ADA insulation kits on the water and waste piping.

2. Sinks appeared to be in serviceable condition.
Several faucets have superficial corrosion.

4. Urinals and water closets appeared to be in serviceable condition. Several associated flush
valves have superficial corrosion.

5. Drinking fountains appear to be in serviceable condition; however, several have cosmetic
damage and show signs of extensive wear.

6. It appeared that most, if not all, of the electric water heaters have been recently replaced and are
in serviceable condition.

7. Above ceiling horizontal cast iron storm sewer piping, shows severe corrosion in existing
Community Center.
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PLUMBING RECOMMENDATIONS

1.

Galvanized water pipes tend to rust on the inside and develop pin-hole leaks with age. The
severity of these problems depends on the quality of the original piping and the quality of the
water. | did not see indication of rust in the water and the visible piping did not show signs of
leakage or repair. The piping system should be monitored and may require future replacement
with other materials.

Underground cast iron pipe corrodes over time. If sewer stoppages occur fairly often, this may be
a sign the pipes are cracked or collapsing. The condition of the piping was previously assessed
by video camera and should be periodically monitored as necessary

Plumbing fixtures and valves are serviceable but replacement should be considered for
appearance. Handicap protective wrap should be installed on sinks and lavatories. Note that
contemporary codes limit the flow rates of flush valves so new valves will probably be
incompatible with the existing water closets and urinals.

Yours very truly,

Guop [ §HC

George L. Stanton, P.E.

1300 W Sam Houston Parkway S, Suite 121 Houston, TX 77042 Telephone 713-300-9292
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REASON FOR REVIEW AND ASSESSMENT OF BUILDING:

Having been contacted by the firm of Brinkley Sargent Wiginton Architects, Schmitz Partners Engineers
PLLC (SPE) was retained to perform a review and give a structural assessment of the Deer Park
Community Center at 610 East San Augustine Street Deer Park, Texas. Personnel of Schmitz Partners
Engineers performed a review of the project on April 1, 2016 and have performed a thorough review of
documents provided to us and in our files. The following are our findings and conclusions based on our

knowledge and understanding of the project.

PROJECT DESCRIPTION:

The building is a one story structure that was built in two phases. The first phase was built in
approximately 1974. The structure consists of a structural steel bar joist roof system supported on steel
beams and columns. The foundation is a concrete slab on grade with concrete grade beams supported
on drilled footings bearing at 8’-0” below natural grade. The exterior wall construction consists of an
exterior layer of 4” brick and interior layer of 4” concrete masonry block. The interior walls consist of 4”
concrete masonry units. The second phase was built in approximately 2005. The roof structure consists
of structural steel bar joist supported on steel beams and columns. The foundation is a slab on grade
with concrete grade beams supported by drilled footing bearing at 14’-0” below existing grade. The
exterior walls consist of 4” brick with a backup of 6” steel studs with sheetrock. The interior walls consist

of 3 5/8” steel studs with sheetrock.

HISTORY OF WHAT WE KNOW ABOUT THE BUILDINGS:

In reviewing the documents, we have been provided, and the documents we had in our files, the following
is what we could determine as the history of the projects. In the “Observations and Comments” section,
that follows this “History Section”, we will outline what we believe to be the cause for the movement of the
building and possible solution to the problem. In the ‘Conclusions and Recommendations” will be our
recommendations on what should be done to help correct the problems. First it is important that all

parties have a firm understanding of the history of the project as we know it.

1) PHASE ONE CONSTRUCTION DOCUMENTS OF 1974
In November 1974 construction drawings were completed for the construction of the phase one
portion of the building by Dansby & Miller Architect, E. L. Vogt Structural Engineer, and
Timmerman MEP Engineer. We have reviewed a copy of those documents. A Geotechnical

Engineering Report was not provided to us for our review.



Sr=

S
SCHMITZ PARTMERS
ENGINEERS, PLLC.

DEER PARK COMMUNITY CENTER ASSESSMENT REPORT
APRIL 1, 2016

Therefore, we have no basis by which to evaluate the soils that were present on the site of the
phase one building. This phase of the project consisted of a one story new building of
approximately 15,000 sq. ft. as described in the “Project Description” above. We have no

documentation relating to the construction of this phase of the project.

2) PHASE ONE ENGINEERING REPORT BY CONTI JUMPER GARNER &
ASSOCIATES OF 2003:

On April 17, 2003 the engineering firm of Conti Jumper Gardner & Associates produced a report,
prepared by Mr. Jumper, and presented it to Mr. Douglas Burgess of The City of Deer Park
outlining their findings of the inspection on the phase one building. In that report they gave
recommendations that in their words would “solve the settlement problem”, “lead toward re-
leveling the structure”, “diminish the distress in the finishes that are presently being experienced”,
and “the problem should be corrected to an acceptable level at a reasonably economical cost”. In
their report they also gave a recommendation of a foundation contractor “SandTech Construction”
that could perform the leveling that they were recommending. To our knowledge, Mr. Jumper’s
recommendations were not followed or incorporated into correcting the problems that they had
discovered. Also, we observed that there was critical information that was listed in their report
that was not provided for our review.

3) FOUNDATION REPAIR BY SANDTECH CONSTRUCTION CORP. IN 2003:

On May 7, 2003 the construction firm of SandTech Construction Corp. issued a proposal to The
City of Deer Park for the performance of foundation repair to the Community Center. In a cover
letter to me, Mr. Wade Miller of The City of Deer Park described this proposal as “information on
the community foundation work that was previously done”. In Santec’s proposal they state,
“reviewing the report (Jumper’s report) leads SanTech to the opinion that Mr. Jumper’s analysis
of the problem is correct.” “All of Mr. Jumper’s recommendations for repair are valid methods to
correct the damage and the conditions that led to the damages.” “Mr. Jumper is also very much
correct in that incorporating all of the recommendations would be very expensive.” The proposal
went on to say “SandTech provides the following suggestions in order to present a more cost
effective plan.” Their proposal states “at some time prior, pressed pile piers had been installed
along the east side.” This last statement tells us that SandTech’s leveling attempt was not the
first time that distress in the structure had been observed and leveling work had been performed
in an attempt to correct the problem. We have no knowledge as to what distress was discovered
at that time or what work was performed in the first application of the press piles. In SandTech’s

proposal, it says that they would block and shim the existing footings, that would be cut off, to the
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foundation after leveling. Photographs taken during the construction of phase two show that re-
blocking of the existing footings was not done, this can be seen on the attachment #5 photos 2 &
3. Also, SandTech’s proposal stated that the void under the slab was to be filled using slurry
injection. Again photos taken during construction of phase two show a void under the slab of
phase one, see attachment #5 photo 1. Obviously, the first attempt at installing the press piles,
prior to SanTech’s work, did not work and it is obvious that SandTech’s leveling attempt also did

not correct the foundation movement problem.

4) PHASE TWO CONSTRUCTION DOCUMENTS OF 2005:

In November of 2005 construction drawings were completed for the construction of the phase two
portion of the building by Dansby & Miller Architects, Schmitz / Lamb Structural Engineers and
JSE MEP Engineers. This phase of the project consisted of a one story building addition of
approximately 9,000 sq. ft. as described in the “Project Description” above. We have reviewed a
copy of those documents. A Geotechnical Engineering report for that portion of the project was
prepared by A&R Engineering and Testing. We have reviewed a copy of that report. A summary
of that report is as follows. Three borings were drilled under the footprint of the proposed phase
two addition. The results of the testing on these soils revealed that the existing soil was
described as expansive clays having a very high shrink/swell potential. The recommendation of
the report was that the concrete slab be placed on a minimum of (36) inches of non-active type fill
material having a Plasticity Index between 10 and 20 and a Liquid Limit less than 35. As revealed
in later testing conducted by Terracon Engineers the fill thickness under the building in 5 borings
was listed as, Boring one-2.5 feet, Boring two-2.5 feet, Boring three-2.5 feet, Boring four-3.5 feet,
and Boring five-5.5 feet. The Plasticity Index readings were 7, 10, 22, 25, 16, & 9. The Liquid
Limits were 23, 45, 38, 42, 30, & 47. These findings indicated that the tested fill did not meet the

requirements of A&R Engineers Geotechnical report.

5) SCHMITZ / LAMB ENGINEERS (SLE) REVIEW OF THE CONDITION OF PHASE
ONE FOUNDATION ON EAST SIDE OF BUILDING IN 2006:

In September 2006, SLE visited the job site per the request of Dansby & Miller to review the
existing foundation on the east side of phase one that had been uncovered during the excavation
of phase two. In attachment #5 are photographs taken by the phase one construction during the
phase two construction. As can be seen in the photo 1, SLE observed that there was a void
under the slab of the phase one foundation. As outlined in SandTech proposal the voids were to
be filled using slurry injection. It appears this was not done. Photos 2 & 3 show that the existing

footing shafts had been cut off and they had not been properly shimmed to the bottom of the
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grade beams as per SandTech’s proposal. Also SLE observed that there was no shaft
reinforcing extending out of the footing shaft that was to dowel into the grade beam. This
reinforcing was to be provided as part of the requirements of the phase one structural drawings.
A later report by Terracon Engineers, in 2013, indicates that they also did not find reinforcing
extending from the footing shaft into the grade beam as called for on the drawings. In photos 2 &
3 it can be seen where the press piles had been installed either during the first leveling contract
or by SandTech during their leveling contract. As can be seen there are concrete blocks under
the press piles which indicates that the piles were not installed deep into the ground. If these
were installed by SanTech their proposal stated that the piles were to go to a bearing elevation of
8’-0” below the existing foundation. Regardless of who installed these piles it is standard practice
to press the piles deep into the ground. Since the piles appear to be bearing on blocks only a few
feet below the grade beam, then they are bearing on the very expansive soils which are causing
the movement problem. Also discovered in the phase two construction photographs photos 6 & 7
we observed that a major storm drain pipe line was broken and repaired using duct tape. It is our
belief that this line was not properly repaired as it is being covered with fill. In later reports by
Walter P Moore Engineers and Terracon Engineers it was found that storm drain lines had major

breaks. Itis very likely that what was observed in these photos is one of those breaks.

6) SCHMITZ / LAMB ENGINEERS (SLE) SUBMITTAL OF DETAIL AND LETTER IN

SEPTEMBER 2006 TO STRENGTHEN THE PHASE ONE FOUNDATION:
On September 7 & 13, 2006 SLE submitted to Dansby & Miller details and a letter on how to pour
concrete caps around the shafts of the existing phase one footings, in order to achieve proper
bearing of the grade beam on the original building footings, that were not properly shimmed by
SandTech. The letter included instruction on how to fill the void under the slab and how to
increase the phase two footing sizes that help strengthen the foundation of the phase one project.

The installation of these concrete caps can be seen in attached #5 photos 2, 3, 4, & 5.

7) SCHMITZ / LAMB ENGINEERS (SLE) LETTER OF JANUARY 2008 TO MR.

MILLER OUTLINING OUR RECOMMENDATIONS OF TESTING AND REVIEWS:
On January 4, 2008 SLE submitted a letter to Mr. Bill Miller outlining reviews and testing that SLE

believed needed to be performed to help determine the cause of the building movement. SLE
recommended the following:
1) Conduct a slab elevation survey of both phase one and two in order to set a benchmark
for future elevation readings and to help see how the foundation is moving.

2) Test all plumbing in both phase one and two to check for possible leaks.
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3) Core drill the slab in both phase one and two and conduct borings to the depth of 20’-0”
to review the soil under the building.

4) Take soil borings outside the building to a depth of 30’-0".
In February 2008, using a laser instrument, SLE recorded slab elevations on both phase one and
two. They returned to the site in May of 2008 and recorded slab elevations in representative
areas. They prepared a drawing of these elevations and forwarded it to Dansby & Miller shortly
after completion. It was found that the slab elevations in phase one varied as much as 2 5/8”.
On phase two the slab elevations varied by as much as 1 9/16”. Approximately three-months
later two sets of readings were taken in representative areas. It was found that the slab had
moved as much as an additional 5/8” in phase one and additional 3/4” in phase two. Schmitz
Partners has no knowledge if their recommendations of items two, three, or four, as stated above,

were addressed. Attachment #1 is a copy of the slab elevations recorded by SLE.

8) REVIEW AND REPORT BY WALTER P MOORE IN JUNE 2008

In January of 2008 a meeting was held by Morris Architects including all parties of the phase two
design group. As a result of that meeting Morris Architects retained the firm of Walter P Moore
Engineers to conduct a review of the condition of the building. In their report they used the SLE
recorded slab elevations to prepare a contour mapping of the slab elevations. A copy of that
mapping is attachment #2. They retained the service of a plumbing consultant, Vertex Plumbing,
to review the under slab roof drain and sanitary plumbing lines of the phase two construction.
The plumbing consultant found major breaks in two drain lines with a bulge in a third. In their

investigation, plumbing lines in phase one were not reviewed.

In the Walter P Moore report they stated that their observed distress is the result of heave due to
the increase in the soil moisture content of the expansive soils. They recommended the following
steps to be undertaken by the owner.
1) Repair the two broken drain lines and retest to assure they are leak free.
2) Install clay plugs in the plumbing trenches.
3) Repair interior finishes.
4) Verify that perimeter drainage is adequate to prevent ponding at the building perimeter.
5) Monitor the slab elevations semi-annually for two years.
To Schmitz Partners knowledge none of the recommendations of Walter P Moore were initiated.
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9) REVIEW AND REPORT BY TERRACON CONSULTANTS IN SEPTEMBER 2013

Terracon retained the services of a plumbing consultant HCL Services to perform leak tests on
the sewer and storm lines in the phase two building. Again it appears tests were not performed
on the plumbing lines in phase one. As a result of their investigation a break was found in a 10”
and 12” storm line. In a recent email from Deer Park it is our understanding that these breaks
were never repaired. It appears that the breaks that were discovered in Walter P Moore’s report,
of 2008, were not repaired as they appear to be the same lines as what were discovered in the

Terracon investigation.

Terracon conducted an elevation survey on the slab in both phase one and phase two. A copy of
that survey is attachment #3. In phase one they stated that the slab surface is generally flat.
Their elevations show that the slab elevations vary by as much as 2 3/8”, that is not a flat slab.
They found that the slab elevations in phase two varied by 5 5/8”. By comparing the slab contour
maps of SLE, of 2008, and the contour map of Terracon, of 2013, it can be seen that they show
similar results of slab movement. The slab generally has gone down in phase one and up in
phase two. Itis hard to numerically compare these two readings as they used different
benchmarks.

Terracon conducted five borings inside the building and three outside the building. The borings
inside the building show that the depth of fill and the type of fill, under the slab, did not meet the
requirements of the original Geotechnical report for the phase two project. This has been
described above in item 4) “PHASE TWO CONSTRUCTION DOCUMENTS”. In boring 2 a void
was discovered under the slab. This is the location where voids were to be filled by both
SandTech and the contractor on the phase two project. In borings 1 and 3 the borings had to be
terminated because of the presence of water. For a boring to be terminated due to presence of
water the amount of water encountered has to be large in quantity. There should not be this
amount of water under a slab unless there is a source such as plumbing leaks. The presence of
a large amount of water will create moisture change in the expansive soil that will cause

movement in the foundation.

Terracon conducted two test pits outside the building next to the grade beams. One on the East
side of phase two and on the South side at the junction of phase one and phase two. At neither
location did they see the piers (footing shaft) connected to the grade beams. In both the phase
one and phase two drawings the footing shafts were to be connected to the grade beams with

vertical reinforcing going from the shaft into the beam. It would appear to me that the only way to
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tell if the shaft is not connected to the grade beam is if there was a gap between the two. If that is
the case, then the beams are being picked up from the heave of the soil. One of Terracon’s
recommendations was to reconnect the piers to the grade beams. To recommend that would

indicate that they probably saw a gap between the pier and grade beam.

OBSERVATIONS AND COMMENTS:

Having walked the entire exterior perimeter and the interior spaces, following is a true accounting of what

we observed. See the attachment #4 plan sheet “Community Center S1” for location of the photographs

taken during our review along with the following photographs;

1)

2)

3)

4)

Photographs 1 is of the front entry.

Photograph 2 shows a minor separation in the caulk joint at the end of the inset brick panel
where it meets the brick column. We observe that this movement is not occurring

in the brick control joint above the inset panel. This was the case in all locations where we
observed this separation in the caulk joint, see photos 3, 4, & 6. In reviewing the existing
structural details, on both phase one and two, | observed that the brick above the brick panel
inset is being supported by a steel lintel supported from the roof structure and on the brick
columns. On the architectural drawing details, on both phase one and two, there was to be a
brick header below the steel lintel. In both cases the brick header was omitted and a sheet metal
soffit closure below the lintel was provided. These details indicate that the brick inset panel is
separate from the brick columns and brick above the insert. Therefore, the insert panels are
moving separately from the brick column. This tends to explain why the movement in the joint of

the inset panel is not continuing up through the brick control joint.

Photographs 3 & 4 are showing a more severe separation in the caulk joint between the brick
inset panel and the brick column. This separation was measured to be approximately one inch at
the top. It was observed that the movement in the caulk joint was much less at the bottom of the
joint. Again, observe that this severe separation is not reflected up into the control joint above the

insert panel.

Photograph 5 is showing minor separation of the caulk joint at the bottom. Photograph 6 is at the

same location at the top and is showing no separation in the control joint.
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5)

6)

7

8)

9)

Photograph 7 is showing where the sheet metal soffit has sagged downward. We do not have
information of how this metal was to be attached as there are no details of that application on the

existing drawings.

Photograph 8 is showing the intersection between the phase one (old) and phase two (new)
buildings. Phase one is on the right of the left control joint where phase two is on the left of the
joint. There is a slight separation in the caulk joint between the two phases. Photo 9 shows a
closer view of the phase one brick column. There is a vertical crack going through the brick that
has been repaired. There is also a new step crack at approximately the elevation of the top of the

inset panels.

Photograph 10 is at the bottom of location #8 & #9 showing repaired crack in brick and separation

of caulked joint.

Photograph 11 is showing cracked brick in brick column at intersection of brick panel. Photo 12 is
at the same location again showing crack in brick on face of column. On this phase (phase one)
the steel lintels are supporting the brick above the inset panels are bearing on the brick column
on the ends. As the lintels move due to thermal expansion or foundation movement the lintel is

pulling the brick and causing the cracking.

Photograph 13 is showing horizontal crack between brick soffit and the brick on the face of the
building above the soffit. In reviewing the architectural and structural drawings | observed that
there is a steel lintel directly above the soffit header brick. This lintel is bearing on the brick
column at each end. The architectural drawings show the brick to be epoxy glued to the steel
lintel. Over time the glue is probably failing and releasing the brick. For public safety this brick
should be removed. The soffit brick going into the setback entry is shown on the architectural
drawings as being hung from the structure above. There are no explicit details showing how this
is to be hung. Again for public safety this should be investigated to determine its stability, and
possibly removed. At the left of the soffit, brick is cracking where the steel lintel is moving and

dragging the brick of the column.

10) Photograph 14 is showing a vertical crack in the brick of the column. The steel lintel, supporting

the brick above the inset panel, is moving due to thermal and/or foundation movement and

dragging the brick of the column.
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11) Photograph 15 is at the location of photo showing vertical crack in brick. This is also showing a

vertical crack in the inset brick panel.

12) Photograph 16 is showing where the soffit brick, as described in photo 13, is coming down.

Again this brick should be removed.

13) Photograph 17 is showing separation in caulk joint at the end of inset panel. The separation is

not going up through the control joint above the inset panel, see comments on photo 2.

14) Photograph 18 same as photo 17 with a separation of approximately %"

15) Photograph 19 is showing separation in the caulk joint at the end of the inset panel at the bottom

of the joint

16) Photograph 20 is showing where the top of the brick column has moved outward to the south

approximately 1”.

17) Photograph 21 is showing where the top of the brick column has moved outward to the east

approximately 1”.

18) Photograph 22 is using a level to show how the brick column is leaning outward to the east.

19) Photograph 23 is showing separation in caulk joint at the end of inset panel measuring

approximately '2". The separation is not going up through the control joint above the inset panel.

20) Photograph 24 is showing separation in caulk joint at the end of inset panel measuring

approximately ¥2’. The separation is not going up through the control joint above the inset panel.

21) Photograph 25 is showing separation in caulk joint at the end of inset panel measuring

approximately ¥2'. The separation is not going up through the control joint above the inset panel.

22) Photograph 26 is taken at the connection of phase one and phase two buildings. Phase one
building is on the left and phase two on the right of the joint. The photo is showing separation in

caulk joint at the brick above the inset panel of approximately 72”. It is also showing brick
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cracking & being pushed outward on the phase one building. There is no separation of the caulk

joint in the inset brick panel.

23) Photograph 27 is taken at the connection of phase one and phase two buildings. Phase one
building is on the left and phase two on the right of the joint. The photo is showing a horizontal
crack in the brick joint on the phase two building. It is also showing brick cracking & being
pushed outward on the phase one building. There is no separation of the caulk joint in the inset

brick panel.

24) Photograph 28 is showing a step crack in the brick starting from the lower corner of the window
going down to the foundation. See photo 41 that was taken from the inside of the window

showing the window being badly out of square due to the foundation movement.

25) Photograph 29 is showing vertical brick cracking in the brick column that had been repaired.

26) Photograph 30 is a close-up taken in the same area as photo 29. This is showing how the
repaired crack continues up at the control joint above the inset brick panel. On this phase of
construction, the steel lintel is bearing on the edge of the brick column. Due to this bearing and
thermal and/or foundation movement, the lintel is pulling the corner of the brick and causing the

vertical brick crack.

27) Photograph 31 is showing the brick soffit of the entry with a horizontal crack at the top of the brick
soffit course. This condition is the same as described in photo 13 at the front entry and should be

treated the same as described in that area.

28) Photograph 32 is showing a vertical crack in the brick the same as what was repaired and
described in photos 29 & 30.

Having finished our review of the exterior of the building, we started our review of the interior of the
building. To start our review, we met with Mrs. Dawn Crenshaw, the manager of maintenance, in order to
gain information on what history she could tell us about movement or problems in the building. Mrs.
Crenshaw gave us a tour of the inside of the building and pointed out areas of distress she knew of.
During this tour she stated that most of what we were seeing has gotten worse over the past two years.
She also said that some of the areas had been repaired and the distress has come back. During that tour
Mrs. Crenshaw told us that within the last two years a broken sewer line had been discovered, and

repaired, in the area of the corridor between the Activity Room and the Rest Rooms.
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Following are photographs, in attachment #4, of many of the areas she pointed out to us.

1)

2)

3)

4)

5)

6)

7

8)

9)

Photograph 33 is showing a separation between the base of the CMU wall and the floor. This is

an indication that the floor has settled in this area.

Photograph 34 is showing a cracking at the base of the wall in the floor tile.

Photograph 35 is showing a vertical cracking in the sheetrock and tile in the bathroom.

Photograph 36 is showing a vertical cracking in the tile. Mrs. Crenshaw said they recently had to

move the towel dispenser at this crack, you can see holes where it was mounted. You can also

see how the horizontal joints in the tile have moved vertically.

Photograph 37 is showing a vertical cracking in the corner of the tile in the bathroom.

Photograph 38 is showing a vertical cracking in the sheetrock.

Photograph 40 is showing how, by using a two-foot level, we could see that the floor is sloping

downward at the rate of approximately 5/16” per foot.

Photograph 41 is showing that the exterior window has been pushed out of square from
movement in the foundation. This is in the same location where cracking in the exterior brick was

observed in photo #28.

Photograph 42 shows a visible hump upward in the middle of the exterior wall at the north side of

the activity room.

10) Photograph 43 is showing how, by using a two-foot level, the floor is sloping downward at the rate

of approximately 1/8” per foot. This is along the same wall as photo #42.

11) Photograph 44 is showing a vertical crack at the intersection of the walls. Based on a review of

architectural drawings, a CMU wall was added at some time that separates the activity room and

the meeting room.

12) Photograph 45 is showing a vertical crack at the intersection of the walls.
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13) Photograph 46 is showing a horizontal crack in the CMU at the base of the wall.

14) Photograph 47 is showing a vertical crack in the CMU at the corner of the walls.

15) Photograph 48 is showing a horizontal crack in the CMU at the base of the wall.

16) Photograph 49 is showing how, by using a two-foot level, we could see that the floor is sloping

downward at the rate of approximately 3/16” per foot

17) Photograph 50 is showing a vertical crack in the CMU walls.

18) Photograph 51 is showing the roof of the phase one building with water ponding on the roof. In
reviewing the structural drawings | found that the roof has approximately 1/16” per foot slope.

Also there are no emergency overflow drains on the roof.
19) Photograph 52 is also showing another location on phase one where water is ponding.

20) Photograph 53 is showing the roof of the phase two building and the roof drains. In reviewing the
structural drawings | found that the roof has approximately 74" per foot slope. This area does

have emergency overflow drains.
21) Photograph 54 is showing the roof expansion joint between the phase one and two buildings.
22) Photograph 55 is showing the end of the roof expansion joint that has come loose.

23) Photograph 56 is showing a splice in the roof expansion joint that is broken.

In reviewing the phase one architectural drawings, | observed that the backup material of the exterior
walls consists of 4 CMU. The use of 4 CMU was a common practice at the time when the phase two
building was designed. However, 4” CMU used for the backup on an exterior wall will not meet the wind
loading for the current building codes. Therefore, if remodeling would require an update to the present
codes such upgrade to assure that the exterior walls meet present code would be quite expensive or
possibly cost prohibitive. | also observed that the interior walls were 4” CMU. Again, this may be a
present code issue which should be investigated further if remodeling is considered. Wall sections were
not included in the architectural drawings we were provided, so we could not review how the exterior brick
was attached to the inside layer of CMU. However, we know from our experience that during that time it
was common practice to use flat corrugated metal ties for this purpose. Due to the extreme amount of

movement observed this should be investigated to assure the stability of the exterior brick.
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In reviewing the phase two architectural drawings, | observed that the backup wall on the exterior is metal
stud and sheetrock and the interior walls are also metal studs and sheetrock. The difference in wall
construction of the two phases is an important observation as the weight of 4” CMU is approximately 30
pounds per square foot where metal stud and sheetrock is approximately 5 pounds per square foot. This
significant difference in weight would affect how the two phases are being affected from heave of the
soils. The extra weight of walls in phase one means that the heave forces in phase one are being
resisted by the greater weight of the walls. The lesser wall weight in phase two means the heave forces
do not have as much resistance in lift the slab. In reviewing the recorded slab elevations, it can be seen
that the slab in phase one has less upward movement than phase two and more downward movement,
due to more downward loading. In phase two there is more upward movement and less downward
movement, less downward loading.

In reviewing the phase two plumbing drawings, | observed there are a lot of plumbing lines running North
and South along the line of the connection of phase two to phase one. There is also a lot of plumbing
lines running North and South along the wall between the pre-school rooms and the corridor. There is
considerable plumbing in the area of the restrooms. These areas are where most of the major distress in
the architectural finishes and movement of the slab is occurring. This slab movement was well
documented in the slab elevations recorded by the engineering firms of SLE and Terracon. We have not
been provided a copy of the plumbing drawings for the phase one project. There is a suite of restrooms
in phase one that is larger than the restrooms in phase two. Also, there is a kitchen in phase one.
Therefore, | would expect that there is more under slab plumbing in phase one than in phase two. To our
knowledge the plumbing under the slab in phase one has not been inspected. This is an important
observation as leaks in phase one could be a significant cause of foundation movement in both phase

one and two.

CONCLUSIONS AND RECOMMENDATIONS:

Over the forty plus years of the life of this project there have been at least, three Architectural firms, eight
Engineering firms and four Construction companies, inspect, produce reports, give recommendations and
performed work on how to address the movement and distress the building is experiencing during that
period. The report produced by Schmitz / Lamb Engineers was one outlining steps that needed to be
performed in order to better define the problem. Action on that report, for whatever reason, did not go
forward. Obviously | have the knowledge that SLE was not retained to go forward with their outlined
steps of investigation. The reports by Walter P Moore and Terracon were more in depth in terms of their

investigation into what the cause and effect of the problems were. Both of their reports gave what |
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believe is a good synopsis on what the cause of the foundation movement is. Therefore, | do not see the
necessity to reiterate what has been discussed in those reports regarding cause and effect. One can
read their two reports for that information.

In both the Moore and Terracon reports, they gave recommendations of what needed to be done to
correct, or at least help, the problem. It is my opinion that in both reports, although they had good
recommendations, they did not go far enough in order to have the most effect in correcting the problem.

It is my understanding that none of their recommendations were acted upon. It should be understood that
by not acting on their recommendations many years ago only makes it more difficult in addressing the
problem after time has passed.

Before | address what | believe to be actions that need to occur to get the best results in trying to correct
the foundation problems, | would like to put the “cause and effect” of moisture change in expansive clays
in terms that may be more understandable by individuals that are not schooled and trained in
Geotechnical Engineering. | know this will be very elementary but please bear with me as it may help. |
would like to make an analogy between expansive soils (clays) to that of an ordinary kitchen sponge.
When one purchases a kitchen sponge from the store it comes in a “sealed” plastic bag. Inside the
sealed bag the sponge is at its maximum moisture content and has its largest volume. When the seal is
broken and the sponge is removed and placed on the counter it starts to lose its moisture and after a few
days, if it is not subjected to additional moisture, it starts to “shrink” and becomes approximately half its
original size. If moisture is again added to the sponge it “swells” and expands to its original maximum
moisture content size. Expansive clays react in a similar fashion, however in a different way as they take
much longer to react to moisture change because their reaction is due to an electrolysis effect between
the clay and the water. The key to this analogy is the importance in “sealing” the clay from moisture so
it is maintained at a constant moisture content and therefore at a constant volume the same as the

sponge was “sealed” when it came from the store at a consistant volume.

In both Walter P Moore’s and Terracon’s report they expressed the importance of testing all under slab
plumbing for leaks. They both had plumbing contractors run leak test on the storm and sanitary piping.
The testing was conducted using visual inspection and gravity flow (stand pipe) water testing. However, it
is my opinion that in neither case was that testing adequate to detect all possible leaks in the plumbing.
Visual inspection will only detect major breaks in major lines that can be accessed. Stand pipe pressure
will only detect major leaks. In Moore’s report the plumbing contractor visually observed a pipe that had a
bulge in it, but did not show leaks from the stand pipe test. How can there be a bulge in a pipe with no
leak? In our opinion the only way to assure all pipes do not have leaks is to apply enough pressure using

pressure testing that will detect even small leaks but not rupture good piping. Even a small leak will add
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moisture to the clay, over a period of time, that will activate the expansive clays. Testing of all plumbing

lines, including all supply lines should be performed.

One of Walter P Moore’s recommendations was to install clay plugs into all plumbing trenches that enter
the building under the slab. This is a good recommendation as trenches can be a conduit for water to
travel through. However, a better and more effective solution is to use a plug made of bentonite clay.

This should be designed by a qualified engineer.

One of Terracon’s recommendations was to install a moisture barrier along the east side of phase two.
Again, this is a good and valid recommendation. However, in my opinion it does little good to only protect
one side of the building from moisture intrusion and let water intrude from the other sides. A moisture
barrier should be placed around the entire perimeter of both phase one and phase two. Terracon also
stressed the importance of having good drainage away from the building so water does not collect around
the building.

SUMMARY OF OUR RECOMMENDATIONS:

Considering the amount of movement in the foundation and the architectural finishes of the Community
Center, it is our opinion that all of the following recommendations should be performed. In making these
recommendations we have taken into consideration what we believe to be the following critical existing

conditions on this project.

1) Based on the observations reveled in the Terracon inspection of 2013 and the observations of the
photographs taken by the contractor of phase two it is likely that the building footings are not
connected to the building grade beams and that there is a gap between the footing shaft and the

grade beams.

2) The soils (clays) under the building are extremely expansive.

3) The amount and quality of fill placed between the expansive soils and the building slab was not

as required by the Geotechnical Engineer to help minimize the movement in the foundation.
4) There remains leaks in the plumbing lines under the building.

5) The grading around the building is not adequate to keep rain and/or irrigation water away from

the building and migrating under the building slab.
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6)

7

8)

There is a high probability that water is entering under the slab from plumbing trenches.

There is such major movement in the exterior brick that its stability is in question.

There may not be proper drainage on the roof of the phase one building and there are no

emergency overflow drains.

Item two is a condition, in our opinion, would be very difficult to altered with the building in place. If it was

considered as a possibility to remove and replace the expansive clay or to treat the clays to nullify its

expansive condition such an undertaking would be cost prohibitive. Therefore, to help resolve the

problem the following steps need to be taken;

1)

2)

3)

Due to the observations that the building footings may not be attached to the grade beam and the
large amount of upward movement of the foundation there is a possible separation (gap) between
the grade beam and the building footings. If this is the case, then the foundation has lost its
support of the footings and the foundation will not function as it was designed. Due to this
concern we believe the first investigation should be to verify the possible loss of this support. To
achieve this, four test pits should be excavated on the exterior of the building and four on the
interior of the building all to be located at existing building footings. This investigation should be
performed under the supervision of a structural engineer knowledgeable in the type of foundation
design of the building. As can be understood the importance of this is to determine what steps
need to be taken to assure that the foundation will perform as it was designed. If reattachment of
the footings to the grade beams is required, as recommended in the Terricon report, then this

undertaking could be very costly and ould affect any steps going forward.

All under-slab piping should be tested using pressure testing not just gravity flow. Such pressure
should be applied for a period of a minimum of 24 hours not just 30 minutes as has been the
previous case. The pressure that is applied should be enough to detect minor leaks but not too
much that would damage the piping. Such testing should be performed by a qualified plumbing
testing company knowledgeable in such testing. All plumbing in both phase one and phase two
should be tested in both drain and supply lines. Testing of such lines should extend for a
minimum of 10’-0” beyond the building line. If there were to be a leak a few feet from the building
line, water could migrate back under the building. All discovered leaks shall be repaired or

replaced and retested.

All plumbing trenches, both drain and supply line, should be blocked from water migration back

under the building using a bentonite plug
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4)

5)

6)

7

8)

A non-pervasive moisture barrier should be placed around the entire building to a depth of a
minimum of 5’-0” deep and shall be sealed to the building foundation. The moisture barrier
should be properly sealed to all piping going under or into the building. This barrier should be
performed in conjunction with the plumbing trench plug. In past projects, with foundation
problems that we have conducted forensic investigations on, we have found abandoned storm
lines, swales filled with gravel and dump site all going under the building that were not discovered
and filled during construction. Any possible condition such as this can be found while installing
the moisture barrier and addressed. At the same time of such excavation it can be determined if
the footings have been lifted off of the building footings and this issue can be addressed.
Terracon recommended in their report that the footing be reattached to the grade beams and their
recommendation can be addressed at this time if needed. Also, it will be determined if there are
any void under the building slab and if found they should be filled using a cement stabilized slurry

under pressure injection.

The soil around the exterior of the building should be regraded to maintain proper drainage away
from the building for a distance of a minimum of 10’-0”.

All of the exterior brick should be inspected to assure it is structurally stable and repaired as
required.

The roof on the phase one building should be reviewed for proper roof drainage and for

emergency overflow drains.

Before any repairs are performed on the architectural finishes the slab elevations shall be
monitored every six months for a period of two years to assure movement has been held to a

minimum. Once that is confirmed then all finishes can be repaired.

All items as listed above shall be designed and supervised by professionals, architects or engineers,

experienced in their particular field of design or work.

It should be understood that when dealing with extremely expansive soils there is always a risk of further

movement of the building placed over those expansive soils. Therefore, all of the above recommended

measures do not assure 100% success in stopping future movement in the building.
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This assessment has been conducted to assist Brinkley Sargent Wiginton Architects and Deer Park
understand the structural condition of the Deer Park Community Center building. It should be understood
that much of the structure was covered by architectural finishes, landscaping & furnishing that made it not
possible to review the structure in its entirety. Based on this fact, there may be existing conditions that
we were unable to observe, that may change our opinions in this report. A subsurface conditions review,
other than the review of the phase two Geotechnical Exploration, was beyond the scope of this review.
Any comments regarding concealed conditions or subsurface conditions are opinions based on our

professional engineering experience and judgement using standard engineering practice.

A review of the structural design or a detailed analysis of the structure to meet the code requirements of

structural design was beyond the scope of our review of this project.

We have made every reasonable effort to address areas of concerns, that in our opinion, would give a
clear understanding of the structural condition of this project. If there are perceived omissions or
misinterpretations in this report or if there is additional information that we were not provided, regarding
our review, we ask that they be brought to our attention so we may address such issues as soon as
possible.

We appreciate the opportunity to conduct this review and assessment. If any party has questions
regarding this report, please feel free to contact us.

Sincerely, =35 OF
«

Aot 7 Ririf i

¢  JOHN M.- SCHMITZ /

- LT Y
John M Schmitz P. E. 'f%f{Q{srg‘:?{é’:'
Schmitz Partners PLLC WAL D
Ve

Firm Number F-8102
Attachments; 1 thru 5
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ATTACHMENT NO. 1

SCHMITZ / LAMB SLAB ELEVATIONS







S
S
SCHMITZ PARTMERS
ENGINEERS, PLLC.

DEER PARK COMMUNITY CENTER ASSESSMENT REPORT
APRIL 1, 2016

ATTACHMENT NO. 2

WALTER P MOORE SLAB CONTOUR MAP
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ATTACHMENT NO. 3

TERRACON CONSULTANTS SLAB CONTOUR MAP
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ATTACHMENT NO. 4

PLAN AND PHOTOGRAPHS RECORDED BY

SCHMITZ PARTNERS ENGINEERS
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ATTACHMENT NO. 5

PHOTOGRAPHS TAKEN BY

CONTRACTOR OF THE PHASE TWO BUILDING




#1 Photo taken by contractor of Phase Two revealing void under foundation of
Phase One

#2 Photo taken by contractor of Phase Two showing no reinforcing extending
out of Footing into grade beam



#3  Photo taken by contractor of Phase Two showing no reinforcing extending
out of footing into grade beam

#4  Photo taken by contractor of Phase Two showing how concrete cap was
being poured between existing footing and grade beam



-~

#5 Photo taken by contractor of Phase Two showing how concrete cap was
being poured between existing footing and grade beam
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#6 Photo taken by contractor of Phase Two showing broken drain line that was
repaired using duct tape



#7 Photo taken by contractor of Phase Two showing broken drain line that was
repaired using duct tape and being covered with fill.
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WALTER P MOORE

June 6, 2008

Mr. Richard Chambers
Principal

Moz Architects

1001 Fannin, Suita 300
tlouston, TX 77002

Re: Phase i Review — Deer Park Community Center Addition
Deer Park, Texas
Waiter P Moore Project No. 43.08030.00

Dear Richard:

We have completed our initial review of the distress at the Deer Park Community Center Addition in
acoordance with our proposal POB-0292 daled Fetxuary 21, 2008, Our scope of sarvice included
reviewing tha documents and background information teading to the current condition, wisually
reviswing existing conditions on site, video inspection and leak tasting of accessibla roof drains and
santary plumbing below the addition slab-on-gradse, meeting with you and Deer Park officials, and
providing the attached report with recommendatians for moving forward ta address tha subject
issuos, Please sea the this raport of our findings and recommendations.

We very much appreciate the opportunity to provide these services to you and look forward to
continuing to assiet you on this project as needed. Pleass do not hesitate to contact us f you have
any guestions.

Sincorely,

WALTER P MOORE AND ASSOCIATES, INC

.
[ A »
:,3-‘ » 81927 .-é‘;
R\ A g

Dilip Choudhur, P.E. Rav r. wrexier, ..
Principal Senior Agsociate
Structural Diagnostics Services Group Structural Diagnostics Services Group
cC. Eric Green / Green Enginesaring Consulting
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in 2007 an addition was added to the 1874 Deer Park Community Center
fagllity. It is our understanding that the original structure had a history of
foundation movermnent and refated distress issues prior to the construction
of the 2007 addibon, and that soma remediation was conducted with
limited success Evidence of foundation movement and associated

distress has now appesred in the addition.

Based oh our review of the facility and available documentation, it is cur

opinion that the observed distress in the addition s refated to heave of the
expansive clay soil below the new slab-on-grade. This heave is a resuit of
an increase in the soil moisture content relative to the moisture content at

the time of construction,

We refained a speciaity plumbing consuftant who pearformed video
observations and Jeak testing of the roof drains and sanitary plurnbing
below the addition, The plumbing consutting reported the following
significant findings:
1) One cracked 10" roof drain line under the addition.
2} One leaking 12" roof drain line with no apparent breaks under the
addltion,

3) One bulged sanitary fine. However, no leaks ware found in this iine.

We recommend that the owner undertake the following tasks:

1) Repair the observed break in the 10 inch diameter addition roaf
drain and retest the line to verify it is leak free.

2} Repair to the ieaking 12 inch diameter roof drain from the original
building that is balow the addition and retest the line to verify it ts
ieak free.

3) Excavate and install ciay plugs at the building perimeter of the
underground plumbing chases to prevent exteror surface moisiure
from migrating into the scil below the addition througn the
plumbing trench backfill.

4) Repalr disturbed interior finishes in a manner capable of
accommodating continued differential movemant (both upwards

and downwards).
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Document Review

Our document review indicates that the original structure had previous
foundation refated distress Issues. Some foundation remediation was
conducted with limited success circa 2003 and on at least ons prior

occasion,

The geotechnical repart provided for the addition indicates that the soil at
the site is "expansive clays classified as “CH" having a very high

shrink/sweli potential,"'

Geotechnical Background

Differential movement of a building foundation can be caused by many
conditions. The most frequently encountered geotechnical candition
causing differentiat foundation moverment ori the Gulf Coast is shrink/sweli
behavior of expansive clays. Expansive clays increase in volume as they
gain moisture, causing heavs of supported structures, and shrink as they

lose moisture, causing settlement of supported structures.

lflustration 1, on the next page, shows two of the most common sources
for the introduction of water into the soil beneath a slab-on-grade
foundation: plumbing leaks and precipitation penstrating the foundation
perimeter. Plumbing leaks can spread under a foundation through the
underground Ltility trenches in which the plumbing is instalied. The utility
trenches are typically flled with begdding sand below the pipes or condutts.
Soil moisture typically travels less than a foot a year through selid clay but it
can easily travel over 2 feet per minute In clean sand that is free of other
materiais.? Thus, the utility trenches can act as avenues for any leakage to
spread throughout the building. Utllity trenches can aiso provide under
slab access for surface water that enters the utlility trench at the perimetar

of the bullding where the trench exits the footprini of the foundation.

Infiltration of rainwater and imigation water at the building perimeter can be
exacerbated by poor surface drainage If water is allowed to pond at the

building perimeter and soak into the soil.
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Post-canstruction meisturs increases can also occur if a structure is buift
on top of excassively dry soil. This commonly occurs when a structure is
constructed over an area where a large tree is removed shortly prior to
consiruction. Treas remove large amounts of water from the soli, resulting
in localized dry areas, After the frea is removed, the area gains moisture
from environmental sources and swells. This can resdlt in locelized
swalling of any structure constructed over the area where the tree was

previously located.
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llustration 1

Visual Observations

Repraesantatives of Walter P Moore vislted the site on March 3, April 1, and
Apnl 28 to visually observe the site conditions. During thase visits we
noted sevaral cracks in the plaster board of the addition that were wider at
the 1op than the base (Photo 1} and separation of floor tiles in the addition
(Photo 2). We also noted cracks in the exterior masonry of the original
building (Photo 3) and addition (Photo 4}, As shown on Figure 1, this
interior finish distress and exterior fagade cracking is near the expected
Incation of the underground plumbing trenches containing plumbing with

known leaks.

Cracks were also observad in the exterior masonty of the original building
squesezed closed near the roof in the vicinity of the addition (Photo 5) and in
the concrete masonry unit walls of the original buitding {Photo 6). Deer
Park Community Center staff also reported that same of the doors in the

addition and original building had been tnmmed. The orientation and



WALTER P MOORE

Phase 1 Review — Deer Park Community Center Addition
June 6, 2008 43.08030.00

locations of this distress is consistent with heave of the scil below the edge

of the original building.

Elevation Data

In February of 2008 the Engineer-Of-Record (ECR} for the addition project
gathered floor siab elevation data in the addition and original building. This
data was used to develop a contour plot (Figure 2) of the relative fioor
elevations. The elevated area to the west side of the original building is a
raised woodsn dance floor, approximately 1 inch thick, We understand
from conversations with the addition EOR and documentation provided to
us that parts of the criginal building wera underpinned in the past with
limited success. The high points in the northeast corner of the original
building suggest that this area may have besn underpinned and possibly
lifted at these locations in the past. The elevation data in Figure 2 will serve
as a benchmark for use with future slevation readings to monitor any future

moverment of the buiiding.

The large low area at the southeast corner of the original building suggssts
that this area has moved down relative to the surrounding area of the
original building. This area is also adjacent to the areas of the addition
axperiencing the most significant signs of distress and movement. The
lack of high points in the original building area alsce suggests that this area

was not underpinned.

The EOR recently gathered iimited additional elevation data that is similar to
the more compiete data set shown in Figure 2. This supplemental data
suggests that the southern area of the addition is maving upwards relative

to the rest of the building.

Piumbing Testing

Walter P Moore retained a specialty plumbing consultant to visually inspect
and hydrostatically leek test the accessible underground plumbing
associated with the addition. The inspection and test report is attached in

the last section of this repart,
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These plumbing tests indicate that the main roof drain for the addition and
the raof drain for the original building that is routed under the addition both
leak. Neither of these iines was able to maintain a constant water level
whan plugged at the catch basin south of the addition (Photo 7) and filled

to several inches below the finished floor siab slevation.

The videa inspection {Photo 8) of the addition roof drain identified what
appears to be a broken pipe joint located approximately 5.5 feet south and
9.6 feet west of the southem entry to the addition (Photo 8). Similarly, the
videa inspection of the original building roof drain tocated an unmarked line
{approximately 6 incheas in diameter) entering the roof drain approximately
17.5 feet south and 21 fest west of the southem entry to the addition
{Photo 10). The overflow roof drain for the addition was able to maintain a

constant water level for 30 minutes when plugged &t the catch basin.

Plumbing tests indicate that two sanitary sewer line sections tested were
essentially leek free. The specialty plumbing consufiant indicated the minor
head loss in sanitary system 2 {sanitary plumbing coming from criginal
buitding} could have been caused by air biseding out of the urinal flush

machanisms.
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Based on the geotechnical report provided for this addition projact, the
distress obsarved in both the original building and addition, and the
previous foundation problerms with the original buflding, it is our opinion that
the noted movement at the addition is a result of changes in soil moisture
in the underlying expansive clay soils. 1t is our opinion that scil and
foundation moverments will continue to occur unless the soll moistura is

stabilized.

Tha results of the relative slevation survey as well as the observed damage
suggest that the noted distress is a result of heava of the soil af the
southwesi corner of the addition, The prasence of heave in this area
indicates that the soil is gaining moisture, which we believe to be coming
from the known plumbing leaks in the roof drain pipes. Infiltration of surface
water under the foundation at these areas is ancther likely contributory
factor. Removal of large trees from the area prior to construction of the

addttion could also be a contributing factor.

We recommend the following actions to further investigate the cause of
movement and to assist in stabilizing the soil moisture below the
foundation*

1) Repair the observad break in the 10 inch diametar addition roof
drain and retest the line to verify no other leaks are present.

2} Locate and repair the leak(s) in the 12 inch diameter roof drain for
the original building. Retest the system to verify no additional leaks
aro present.

J) install clay plugs in the underground plumbing chases at the
building perimeter to prevent exterior surface meisture from
migrating into the soil below the addition.

4y Verify that perimeter drainage is adequate and that no ponding is
occurring at the building perimeter,

5y Verily if any large tress wera located to the east of the original
structure prior to construction of the addition.

6) Repair disturbed interior finishes in a manner capabie of
accommodating continued differential movement {both upwards

and downwards).
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This report has been prepared to assist Morris Architects understand the
nature and type of distress investigated in this study and determine a future
course of action. Walter P Moore assessed specific issues relevant to the

distress observed on the Deer Park Community Genter Addition.

Walter P Moore has no direct knowledge of, and offers no warranty
regarding the condition of concealed construction or subsurface conditions
beyond what was revealed in our review. Any commerts regarding
concaaled construction or subsurface conditions are our professional
opinion, based on angineering experience and judgment, and derived in

accordance with current standard of care and professional practice.

Various other non-structural, cosmetic and structural damage unrelated to
this assessment may have baen observed throughout the structura, some
of which are discussed in general in this report. Howevar, a detailed
inventory of all cosmetic, nonstructurat and structural damage was heyond
the scope of our assessment. Comments in this report are not intended 1o
be comprehansive but are representative of abserved conditions. In this
study we did not include review o1 the design, review of concealed
cenditions, or detailed analysis to verify adequacy of the structure to carry
the imposed loads and to check conformance to the applicabls codes.
Repair recommendations discussed herein are conceptual and will require

eddilicnal anginesring design for implementation.

We have made every sffort to reasonably present the various areas of
concam idantified during our site visits, If (here are perceived omissions or
misstaterments in this repert regarding the observations made, we ask {hat
they be brought to our attention as soon as possible so that we have the

opporiunity to fully address them in a timely manner,

This report bas been prepared on behalf of and for the exclusive use of
Moarris Architects. This report and the findings contained hersin shall not, in
whole or in part, be disseminated or conveyed to any other party or used
or relied upon by any other party, in whole or in part, without prior wrtttan

conseryt
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j A&R Engineearing and Testing, Inc. Project No. 0583100
{Septembear 2005}, "GEQTECHNICAL INVESTIGATION - Proposed
Community Center Addition — East San Augustine — Deer Park,
Texas" Addressed to Mr. Nader Naderi, P .E. at the City of Deer
Park.

2 Peck, R., Hanson, W., Thormburn, T, (1274). "Foundation
Enginearing”, John Wiley & Sons: New York, pg 43,
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VORTEX PLUMBING, INC.

TESTING AND REPAIRS
May 19, 2008

Mr. Ray Drexler, P.E.
Walter P, Moore and Associates, Inc.
Via Email

Re:  Deer Park Community Center Addition
Plumbing Tests
Vortex #08-1066

Dear Mr. Drexler:
We have tested and inspected the underslab drain systems al the above referenced

location per your request. Our work was performed on April 26 and May 3, 2008, The
results of our investigation are as follows:

Description
We have tested and inspected five independent drainage systems beneath the above

referenced building, three storm drain systems and two sanitary drain systems. The
results of our testing are as follows:

Sanitary System One

We tested sanitary sysiem one by inflating a testball (TB1) in the piping at the location
indicated on the drawing titled Drain Layout. We then filled the system with water and
monitored the level at the floor cleanouts. The water level held for thirty minutes.

Sanitary System Two

We tested sanitary system two by inflating testballs (TB2 and TB2A) in the piping at the
locations indicated on the drawing titled Drain Layout. We then filled the system with
water and monitored the level at the cleanouts in the plumbing chase between the back-
to-back restrooms. The water level dropped one-half inch in thirty minutes.

Overtlow Roof Drain

We tested the overflow roof drain system by inflating a flow-through testplug in the
piping where it enters the catch basin, We then filled the systemn with water and
monitored the level. The water level held steady for thirty minutes.

Roof Drain (Addition)

We tested the roof drain system serving the addiiion by inflating a flow-through testpiug
in the piping where it enters the catch basin, We then filled the system with water and
monitored the level. The water level dropped.

P.O. BOX 19736, HOUSTON, TX 77224
TEL (713)973-1632
FAX (713)%73-1642
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Roof Dramn (Existing Buildin,

We tested the roof drain system serving the existing building by inflating a flow-through
testplug in the piping where it enters the catch basin, We then filled the system with
water and monitored the level. The water level dropped.

Index of Sewer Videos

File Name Description

M0426001 Sanitary system one from cleanocuf in Rm. 11 (deformatior @ g.b.)
M0426002 Roof drain system serving addition (possible crack at fitting)
M0426003 Overflow roof drain system

M0426004 Roof drain system serving existing building (umdentified inlet)
M0426005 Roof drain system serving addition after test

M0503001 Sanitary sewer from sample well to system two wye
M0503002 TB2 placement blocking wye serving sanitary system two
M0503003 Sanitary system two from 1B2 back to C.O. in corridor
M0503004 Sanitary system two from c.0. in corridor to TB2

M0503005 Roof drain system serving existing building after test

Conclusions and Recommendations

Based upon the results of our testing and inspection, we believe that testing leaks exist on
the 1Q-inch roof drain system (addition) and the 12-inch roof drain system (existing).
Based upon the results of our investigation, we believe that the 10-inch roof and overflow
drains are located farther west than indicated on the construction drawings.

Vortex Plumbing, Inc. appreciates the opportunity to be of service. Please do not hesitate
to call with any questions or comments.

Sincerely,

Mike Wilhams, P.E.

President

MW/mw

VORTEX PLUMBING, INC,
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September 30, 2013

City of Deer Park
710 E. San Augustine Street
Deer Park, Texas 77536

Attri: Mr. Bill Pedersen, P.E.

Re: CONSULTING ENGINEERING SERVICES
Deer Park Community Center
610 East San Augustine Street
Deer Park, Texas 77536
Terracon Project No. F3128529

Dear Mr. Pedersen:

Terracon Consultants, Inc. is pleased to submit this engineering report for the Deer Park
Community Center located at 610 East San Augustine Street in Deer Park, Texas. The purpose
of this assessment is to render our opinion as to the cause of foundation/floor slab movement at
the referenced location. This document includes background information, a discussion of our
field activities, data collected during our field activities, and a discussion of our findings
pertaining o the data. Site drawings and photographs are included as attachments. This work
was performed, as requested by Mr. Bill Pedersen and in accordance with Terracon Proposal
Number PF3120014, dated February 13, 2012.

We appreciate this opportunity to be of service to you on this project. If you have any questions
regarding this document, please do not hesitate to contact Terracon.

Sincerely,

Terracon Consultants, Inc.
Texas Firm Reqistration F-3272

lesal, rn.D., P.E.
ment Manager

urmce vianager, vice rresident

i Ing. 11555 Clay Ra Suite 100 Houston, Texas 77043
(SRR FTR-1 ) 713} 680-8787  arracon cam

Geortechnreal [ ] Enviransmental ] Constrnciion Matecials [ ] Facilities .



CONSULTING ENGINEERING SERVICES
Deer Park Community Center
610 East San Augustine Street
Deer Park, Texas 77536
Terracon Project No. F3128529
September 30, 2013

P

1.1 Purpose

The purpose of Terracon Consultants, Inc.’s (Terracon) assessment is to render our opinion as
to the cause of foundation/slab movement at the referenced location. This report includes
background information, a discussion of our field activities, data collected during our field
activities, and a discussion of our findings.

The subject is a one-story multi-purpose building located at 610 East San Augustine Street in
Deer Park, Texas. The front of the building generally faces toward the north. Figure 1 of the
Appendix B presents the general site pian. Terracon personnel conducted site visits on March
16 and 23, Aprit 6 and 21, and May 14, 2012. This work is being performed as outlined in
Terracon Proposal No. PF3120014, dated February 13, 2012. This work was authorized by Mr
Bill Pedersen and in accordance with Terracon Proposal Number PF3120014, dated February
13, 2012

1.2 Scope

Terracon proposed to provide the following scope of services for Testing Services at the above
referenced site. The objective of these services were to obtain information as to the cause of
this distress and a recommendation for a course of action to reduce future building differential
movement. The following scope of work is quoted from Terracon Proposal No. PF3120014:

“Phase 1:

Document Review — Review available construction documents and other pertinent
information regarding the history of the facility.

Visual Observations — Site visit to document distress conditions of the referenced
areas. Limited photographs of conditions observed will be included in our report.

Relative Elevation Survey — Relative floor elevation measurements of the ground
floor surface will be collected using digital measuring equipment. The elevation data
collected will be used to generate a topographic drawing which will be presented in
our report. A Type Il benchmark will be installed in a landscape area on the
property as part of this survey. This benchmark will remain in place after completion
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of the project for future reference, if needed. The benchmark will not be referenced
to any United State Geological Survey benchmark or other elevation datum.

Phase 2:

Soil Sampling Field Program — The soil sampling field program planned for the soil
evaluation at this project will consist of drilling six test borings to depths up to 12 feet
at interior locations to be determined following our relative floor elevation survey.
Two test borings up to 20 feet in depth will be driiled in adjacent landscaped areas
outside of the building. The borings are planned to be drilled using limited-access
portable dnilling in the interior and truck mountad equipment on the exterior.,

Boring depths will be measured from the top of the existing floor slab or ground
surface. The concrete floor slab at the interior boring locations will be cored. During
drilling, test samples will generally be collected utilizing tube samplers. Once the
samples have been collected and classified in the field, they will be prepared and
placed in appropriate sample containers for transport to our Houston laboratory. The
borings will be backfilled after completion and a temporary concrete patch will be
placed ai the surface. This scope and fee eslimate does not include repair to floor
coverings, and the City will be responsible for all repairs to any floor coverings
damaged during coring and sampling operations.

Plumbing Testing Program — Testing of the plumbing system including the roof
drains will be performed to determine if the system repairs recommended in 2008
have been effeclive. Hydrostatic tests will be performed to determine if leaks are
present in the system., Leak location testing will be performed, if the hydrostatic
tests indicate the presence of leaks, to isolate the location and to determine
simulated normal flow loss levels. Video documeniation of the piping, where
conditions permit, will also be performed.

A written report will be provided detailing our field and laboratory work and reviews
along with our opinion as to the cause of the observed stab movements. The report
will also include recommendations for possible remedial actions, if any, that may be
deemed appropriate,

Our scope does not include any strength analyses computations. f the condition of
the struciure warrants analyses of this nature, recommendations for such activities
will be included in our report. Further, recommended remedial actions will not
include detailed repair plans, specifications, or bid packages.”
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2.1 General Information

The Deer Park Civic Center is a single-story, steel framed structure with masonry exterior walls
located in Deer Park, Texas. The building is founded on reinforced concrete drilled and beiled
piers with reinforced concrete grade beams and a slab-on-grade floor system. The original
porlion of the Cornrmunity Center was constructed in 1975 and an addition to the building was
constructed in 2007. The combined original building and addition encompass approximately
24,000 square feet.

Documents supplied to Terracon by the City indicate that the original structure and the addition
are founded on highly expansive soils. Differential movement of building elements in the
original building were observed during the life of the structure and foundation remediation was
performed in 2003 based on recommendations by engineering consultants engaged by the City.
Subsequent to this work, the addition area was constructed in 2007. Differential movement of
the new addition building elements were observed shortly after completion of the addition and in
2008, the City engaged several engineering consultants to determine the cause of the noted
movements and to recommend furlher action, if any, to prevent further movements and repair
existing damage.

2.2 Design Documents

The original and addition design documents were requesied from The City of Deer Park.
Drawings A-2 through A-7 and S-1 through S-3 of the original structure were provided to
Terracon and produced by Dansby & Miller and dated November 26, 1974. The structural
drawings reviewed were sealed by Ernest L. Vogt, Jr., P.E. and Charles E. Haass, P.E.
Drawings A1-0, A1-1, A1-2, A1-3, A2-1, A2-2, A2-3, A24, A3-1, Ad-1, Ad-2, A5-1, SO-1, 511,
S4-1, 84-2, S6-1, S6-2, MEP1, M2, M3, M4, E2, EJ, E4, E5, E&, P2, P3 and P4 of the addition
structure were provided to Terracon and produced by Dansby & Miller and dated November 18,
2005 The structural drawings reviewed were sealed by Li-Wei Yu of JSE Consulting
Engineers, Inc. of Houston, Texas.

A file containing previous engineering reports, plumbing tests, addition construction inspection
records and photos, e-mails, letters, foundation repair contracts for the original building and
geotechnical reports was provided by The City of Deer Park to Terracon. Two photos were
provided to Terracon labeled "Trees {o Be Removed for Expansion”. The photos number from 1
through 7, the mature deciduous irees which were removed prior to the addition construction.
See Figures 5 and 6 in Appendix B.

A previously issued engineering reporl entitled “Phase 1 Review” and produced by Walter P.
Moore was suppiied to Terracon by The City of Deer Park. The reporl was issued and sealed
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on June 6, 2008, by Mr. Ray F. Drexler, P.E. and consisted of nine typed pages. Three
appendices were attached to the report with photographs, floor plan diagrams and a previous
plumbing report. An elevation survey was conducted at the time of the previous report and a
contoured drawing is attached in their report. The attached plumbing report was provided by
Vortex Plumbing, Inc. and dated May 19, 2008. The results of the plumbing test found leaks in
the 10-inch roof drain system for the addition and the 12-inch roof drain system for the existing
structure. In summary, Mr. Drexier notes damage to the building including cracking in the
interior sheetrock; separations in the vinyl floor tile; cracks in the exterior masonry of the original
and addition structures and cracked interior masonry walls. Mr. Drexler conciudes that the
damage was due to plumbing leaks and differential foundation movement due to variations in
soil moisture content.
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The sanitary sewer and storm lines were leak tested on July 1, 2012 by Plumbing HCL
Services, LLC of Houston, Texas (HCL). A copy of their 1 page reporl, dated July 9, 2012, was
provided to Terracon and is included in Appendix A. A static test was performed on the sanitary
sewer lines in the addition area with no loss of water in an hour and a half. The 10-inch storm
line for overflow drains had no loss of water. The 10-inch storm line for the addition would only
fill from B-inches to 12-inches below the finished floor slab. The 12-inch stormn drain line for the
original building would not fill.

The storm lines were viewed with a fiber-optic camera on July 9, 2012 by AAA Flexible Pipe
Cleaning, Co., Inc. to determine the precise locations of the line breaks. The video of the lines
was transferred to a DVD and sent to HCL for review. A copy of the DVD is attached to this
report and a copy of the report log is included in Appendix A. This video shows a break the 10-
inch PVC storm sewer line 21-feet from the camera entrance at the catch basin on the south
side of the building. There is some evidence of a pipe cave-in at that location. The video also
shows a break in the 12-inch PVC storm sewer line 35-feet from the camera entrance at the
catch basin on the south side of the building. Both locations are on the exterior of the south side
of the building and exact locations can be seen in Appendix A.

40 S

4.1 Relative Eievation Survey

Terracon conducted a relative interior floor elevation survey throughout the building using a
Technidea ZIPLEVEL ™ PRO-2000 digital elevation measurement system and conventionaf
line-of-sight instrumentation on March 23, 2012. The relative elevations are presented in tenths
of an inch on Figure 2 of Appendix B. These measurements are adjusted, and account for
variations in floor covering thickness or changes in grade.

Relative elevation contours are presented on Figure 3 of Appendix B. The elevation data
collected in the field was used to generate the contour lines. The drawing presents the relative
elevations in inches, adjusted for variations in floor covering thickness or changes in grade.
The interval between contour lines is 1/4-inch.

The relative floor eievation contours demonstrate that the fioor slab surface in the original
building is generally flat, with high areas at the east end, at the addition joint. At the time of our
survey, the foundation in the original area of the building exhibited about 2-3/8 inches of vertical
elevation differential.

The relative floor elevation contours demonstrate that the addition foundation slab floor surface
generally slopes downward from the cerridor running north-south to the east and west perimeter
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of the addition. At the time of our survey, the foundation in the addition area of the building
exhibited about 5-5/8 inches of vertical eievation differential.

A three dimensional representation of the floor slab elevation contours is presented in Figure 4
of Appendix B. The vertical scale in the drawing has been highly exaggerated and it must be
understood that this drawing is meant strictly as a qualitative visual aid.

4.2 Soil Sampling and Data and Test Pit Information

Soil samples were obtained from the exterior and below the foundation for testing and
classification purposes. A total of eight borings were made on April 6, Apnl 21, and May 14,
2012. A benchmark was installed on the exterior of the building at boring location B-6 on April
6, 2012. Soils were obtained at this location to approximately fifteen feet by sampling the soils
utilizing hydraulic sampling methods The other exterior samples, B-7 and B-8, were obtained to
approximately twelve feet by sampling the soils utilizing hydraulic sampling methods The
interior samples, B-1 through B-5, were obtained by coring through the existing slab and
sampiing the soils utilizing hydraulic sampling methods. Sampies were taken to an approximate
depth of twelve-feet below the finished fioor surface at the interior boring locations. Boring and
sampling iocations are as shown on Figure 1 in Appendix B.

The soil samples obtained were returned to our Houston laboratory for testing. Boring logs are
attached in Appendix C presenting the concrete slab and subsurface soil profiles noted in the
field as well laboratory test results. The concrete siab thicknesses as measured in the field
varied from 4-1/2 inches to 5-1/2 inches. A plastic vapor barrier was observed at ail interior
boring locations. A void between the bottom of the slab and the soil below was noted at B-2 and
was approximately 1 inch.

The soil profile for sample B-1 generally consisted of a sandy silty clay layer and a fat ciay layer
which appeared to be imported fills overlaying gray, medium stiff to very stiff, fat clay with
ferrous stains, scattered tree roots from 3 feet to 5 feet and calcareous nodules below eight feet.
The boring was terminated at 10 feet due to the presence of water.

The soil profile for sample B-2 generally consisted of a silty sand layer and a fat clay with sand
tayer which appeared to be imported fills overlaying gray and light gray lean clay with sand with
ferrous stains. The soil approximately seven feet to twelve feet from the top of the slab
consisted of light gray, tan and reddish brown, medium stiff to stiff, fat clay with ferrous stains,
calcareous nodules and sand pockets. Scattered tree roots were observed from 7 feet to 9 feet.

The soil profile for sample B-3 generally consisted of a sandy lean clay layer, a lean clay with
sand layer and a poorly graded sand layer which appeared to be imported fill overlaying gray,
stiff, fat clay with sand pockets and ferrous stains. The boring was terminated at 6-3/4 feet due
to the presence of water

TRERTTOMRIVE RN N B AT [ B 6



Consulting Engineering Services
Deer Park Communitv Cente  Jeer Park, Texas
September 30. 201.  Terrat  Project No. F3128529

The soil profile for sample B-4 generally consisted of a lean clay with sand layer and a sandy
lean clay layer which appeared to be imported fills overlaying dark gray, stiff to very stiff, fat clay
with scattered roots from 4 feet to 8 feet and sand pockets below 7 feet. Below 8 feet the fat
clay changes to a light gray, reddish brown and gray color with calcareous nodules and ferrous
stains.

The soil profile for sample B-5 generally consisted of a sandy lean clay layer which appeared to
be imported fill overlaying dark gray, very stiff, fat clay with ferrous stains and scattered roots.
The soil approximately 6 feet to 10 feet from the top of the slab consisted of gray and tan, very
stiff, fat clay with sand with ferrous stains, sand pockets and scattered roots. The soail
approximately 10 feet to 12 feet from the top of the slab consisted of reddish brown and light
gray, very stiff, fat clay with ferrous stains, calcareous nodules and silt pockets.

Natural moisture contents of the soils below the building ranged from 14 to 35 percent. Tests
were performed on selected samples to obtain the Atterberg Limits. The Liquid Limits of the
samples tested from the five borings ranged from 23 to 75 percent. The Plastic Limits of the
samples tested ranged from 14 to 38 percent. The resuiting Piasticity Indices calculated of the
samples ranged from 7 to 53.

The soil profile for sample B-6 generally consisted of a lean clay with sand layer which
appeared to be imported fills overlaying dark gray, stiff to very stiff, fat clay with ferrous stains,
calcareous nodules and scattered roots. The soil approximately 7 feet to 9 feet from existing
grade consisted of gray and tan fat clay with sand with calcareous nodules, sand pockets and
scattered roots. The soil approximately 9 feet to 15 feet from existing grade consisted of light
gray and reddish brown, soft to very stiff, fat clay with calcareous nodules and ferrous stains.

The soil profile for sample B-7 generally consisted of a sandy lean clay with sand layer and a
sandy lean clay layer which appeared to be imported fills overlaying dark gray, very stiff, lean
ctay with sand pockets, ferrous stains, calcareous nodules and scattered roots. The soil
approximately 5 feet to 8-1/2 feet from existing grade consisted of dark gray, very stiff, fat clay
with ferrous stains, calcareous nodules and scattered roots. The soil approximately 8-1/2 feet to
12 feet from existing grade consisted of gray, light gray, and tan lean clay with calcareous
nodules, ferrous stains, sand pockets and scattered roofs with silt pockets below 11 feet.

The soil profile for sample B-8 generally consisted of a lean clay with sand layer which
appeared o be imported fill overlaying dark gray, very stiff, fat clay with scattered roots,
calcareous nodules from 4 feet to 8 feet and ferrous stains from 6 feet to 8 feet. The soil
approximately 8 feet to 12 feet from existing grade consisted of reddish brown, gray and dark
gray, very stiff, lean clay with calcareous nodules, ferrous stairis and scattered roots.
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Natural moisture contents of the exterior clay ranged from 12 to 30 perceni. Tests were
performed on selected samples to obtain the Atterberg Limits. The Liquid Limits of the samples
tested ranged from 35 to 62 percent. The Plastic Limits of the samples tested ranged from 14 to
19 percent. The resulting Plasticity Indices calculated ranged from 21 to 45.

Two test pits were excavated on the exterior of the building. Test Pit 1 was excavated on the
south end of the building at the addition joint and Test Pit 2 was excavated on the east side of
the building. The location of the test pits are identified in Figure 1 of Appendix B. The grade
beam around the perimeter of the building was measured to be approximately 28-inches deep.
Drilled piers were observed beneath the grade beams at both locations. The grade beam did not
appear to be connected to the piers at either location. Water was observed in Test Pit 2 at the
base of the grade beam.

4.3 Visuai Observations

Terracon conducted limited visual observations on the interior and exterior of the building.
Some of our observations were fimited due to finishes, room contents, etc. Although our
observations were made with normal care and diligence, it is likely that not all existing
conditions were documented. The general intent was to identify representative conditions. A
plan view documenting the location of the photographs taken can be seen in Figure 22 of
Appendix D. The photograph numbers 1 through 77 correlate to the photo numbers in the photo
log which follows Figure 22 in Appendix D,
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Based on our experience and published data, the soils present in this area are considered to be
low to expansive soils and may be present below the structure. These soils may exhibit
volumetric changes with fluctuations in the soil water content. The soils will shrink, or decrease
in volume, when they lose water and swell, or increase in volume, with the addition of water.
The long-term performance of a shallow concrete foundation is directly affected by changes in
soil water content. Conditions that may impact foundation performance include climate,
vagetation, plumbing leaks, irrigation, and site drainrage to name a few.

Evapo-transpiration effects can play an important role in the behavior of shallow footings and
slabs at or near grade. The type and extent of vegetation present on a site affects the water
content of the soil since some types of trees, shrubs, and grasses require more moisture than
others. Trees and other vegetation can remove water from the soils beneath a foundation via
their root systems. Root systems of trees generally extend beyond their foliage canopy and
trees growing more closely to the building than 1-1/2 times their height may affect the building
foundation. In addition, the extent to which existing vegetation is watered, or not watered, may
also directly affect the soil moisture conditions. Watering in dry periods will help offset the loss
of moisture from the vegetation. Conversely, lack of irrigation in dry periods wiill aggravate the
moisture removal and usage by the vegetation resulting in an increase in potential for soil
shirinkage and foundation movement.

The removal of water from the foundation supporting soils by ceriain species of trees can lead
to @ desiccated or drier soil zone in the range of three to six feet below the surface. This zone
is, in effect, pre-consolidated by the removal of moisture by the tree. If the tree is removed,
rebound of the desiccated zone slowly occurs as water re-hydrates the soils and the soil volume
expands. Terracon was provided with two photos by The City of Deer Park labeled "Trees to Be
Removed for Expansion” The photos number from 1 through 7, the maiure deciduous trees
which were removed prior to the addition construction. See Figures 5 and 6 in Appendix B.
Further, aerial photography of the site from July 2005 to March 2011 indicates that mature trees
were removed from the site prior to construction. See Figures 7 through 10 in Appendix B.
Whenever mature trees are removed from a site prior to construction, special procedures shouid
be employed to allow rehydration and volume change of the soil to occur prior to the actual
commencemenrt of building. It is likely that the removal of these trees prior to construction of the
building have contributed to differential movement of the building stab-on-grade foundation.

Relative floor contours were plotted using the relative floor elevation measurements recorded on
March 23, 2012. These contours indicate that the fioor siab surface in the original building is
generally flat, with high areas at the east end, at the addition joint. At the time of our survey, the
foundation in the original area of the building exhibited about 2-3/8 inches of vertical elevation
differential. The relative floor elevation contours demonstrate that the addition foundation siab
floor surface generally slopes downward from the corridor running north-south to the east and
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west perimeter of the addition. At the time of our survey, the foundation in the addition area of
the building exhibited about 5-5/8 inches of vertical elevation differential.

The movement and distress observed in the building is related to stab movement due to the
volumetric change of the expansive soils below the structure. The areas of high elevations
correlate to areas where trees were located prior to building construction. The absence of voids
in these areas, demonstrates that the soils are heaving upwards due to rebound of the
desiccated zone where trees were located prior to constructlion.

It can be seen from the construction documents thai the addition floor slab is doweled into the
original floor slab. Since the addition floor slab is heaving upwards due to rebound of the
desiccated zone, the originai floor slab is being puiled upwards at the addition joint. This is why
distress can be seen in both the exterior and interior architectural finishes at that location and a
1-inch void was observed at boring location B-2, adjacent to the addition in the orginal area of
the building. It was observed in the test pits that the concrete piers were not connected to the
grade beam. This can be due to poor construction methods or because the foundation/slab
moving upwards, owing to heaving soils, and being lifted off of the piers. The piers should be
reconnected to the grade beams in all locations so the foundation is adequately supported. Ail
work performed on the foundation of the structure should be done under the guidance and
supervision of a licensed professional engineer, experienced in this area of work.

Follow-up relative elevation surveys are recommended to be conducted at six-month intervals
after the original and addition foundations have been detached and the piers have been
attached to the grade beams to monifor the elevations in the desiccated zones. Movement of
the foundations is expected after the foundation remediation has been performed. Once the
elevations have appeared to have settled, additional remedial foundation repair may be
recommended.

Soil samples were collected at five locations below the interior concrete floor stab and three
locations on the extenor of the building. The Moisture Contents (MC's) of the selected samples
with their corresponding depths for each boring are presented on Figure 21 of Appendix C.
There were scattered tree roots in the native soils of all of the eight borings except for location
B-3. Boring B-3 was terminated at 6-3/4 feet due to the presence of water and, therefore, only
1/2 foot of native soils was obtained. The presence of roots shows that trees were present at the
current foundation locations prior to construction. More than 40 years elapsed between
construction of the original foundation and the addition foundation. Even though scattered roots
were preserit beneath the original foundation, it had already reacted to the desiccated soils
before the addition was built.

Plumbing leaks were located in the storm lines adjacent to the foundation. Breaks in the storm

water line systems were detected by HCL Services, LLC and AAA Flexible Pipe Cleaning, Co.,
Inc. on the south exterior of the addition, adjacent to the foundation stab. These breaks are
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assumed to be the same areas as described in the Vortex Plumbing, Inc. report dated May 19,
2008, attached to the June 6 2008, Walter P. Moore Phase 1 Review. A radial upheaval of the
floor slab would be anticipated around the leak areas if sufficient water had been discharged
into the clay soils. The water leaking from these breaks can be absorbed by the desiccated soils
beneath the addition siab. This would speed up the process of the soil expansion, causing the
soil to heave and lift the floor stab.

The soii affected by long-term tree growth may undergo volume change after removal of the tree
for as much as ten years. Since the addition is approximately five years old, follow-up relative
elevation surveys should be conducted at six-month intervais to determine if the soils in the
desiccated zones are continuing to increase in volume. If, at that time, the relative elevation
survey still shows the same or coniinued distress patterns, remedial foundation repair will be
recommended.

The movement and distress observed in the building is related to siab movement due to the
volumetric change of the expansive soils below the structure. Terracon recommends installing a
moisture barrier at the east side of the building. A moisture barrier system reduces the potential
ingress and egress of water under the building. The instaliation should be done under the
guidance and supervision of a licensed professional engineer, experienced in this area of work.
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On the basis of the data presented herein, information provided by others, and our experience
with structures bearing on concrete slab-on-grade foundation systems, it is our professional
opinion that:

Evapo-transpiration effects and the subsequent removal of trees before construction
have likely, in part, contributed to differential vertical movements in the supporting soils
of the slab-on-grade foundation and the differential movement of the concrete foundation
slab. Based on the length of time since the tree removal, approximately 5 years, the fuli
rebound of the soils likely has not occurred.

The water from the storm line leaks is contributing to the vertical movements in the
supporting soils of the slab-on-grade foundation. A licensed plumber should repair the
storm line leaks in accordance with applicable codes, Open excavations adjacent to or
below the foundation should be made and backfilled as quickly as possible. Water
should not be allowed to accumulate in the excavations, Any excavations beneath the
building should be made and backfilled under the direction of a licensed professional
engineer

Terracon recommends that the piers be reconnected to the grade beams at all locations
so the foundation is adequately supported. All work performed on the foundation of the
structure should be done under the guidance and supervision of a licensed professional
engineer, experienced in this area of work.

The installation of a moisture barrier system is recommended on the east side of the
building to prevent the ingress and egress of water under the building. If a maisture
bamier system is elected, a licensed professional engineer should be consulted about
the proper placement and depth of the barriers. The installation should be done under
the guidance and supervision of a licensed professional engineer, experienced in this
area of work.

Follow-up relative elevation surveys are recommended at six-month intervals to monitor
the elevations in the desiccated zones. A period of time after the moisture barrier
installation, and the follow-up relative elevation surveys still show the same or continued
distress patterns, additional remedial foundation repair will be recommended

A landscape irrigation program should be implemented which will help to maintain
consistent water content in the soils adjacent to and beneath the building. The goal of
this program should be to maintain the soils beneath and adjacent to the foundation at
as uniform a water content as possible throughout the year. The amount of water
required to achieve this objective can fluctuate widely based on different parameters
such as climactic conditions {wet, normal, or dry periods}, soil conditions, and vegetative
influences. Un-monitored, automatic programs of irrigation may result in adverse effects,
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just as a {otal lack of irrigation may have an adverse effect. Guidance in this area may
be obtained by consulting licensed landscaping architects, arborists, and / or licensed
professional engineers experienced in foundation design and remediation. The goal of
this program should be to maintain the soils beneath and adjacent o the foundation at
as uniform a water content as possibie throughout the year.
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7.0 L

The analysis and opinions presented in this report are based upon the information provided to
us by the City of Deer Park and data collected at the project site at the time of our site visit.
While additional conditions may exist that could alter our conclusions, we feel that reasonable
means have been made to fairly and accurately evaluate the existing conditions at this project.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g. mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions. If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This report has been prepared for the exclusive use of the City of Deer Park for specific
application to the project discussed and has been prepared in accordance with generally
accepted engineering practices using the standard of care and skill currently exercised by
professional engineers practicing in this area, for a project of similar scope and nature. No
warranties, either express or implied, are intended or made. It is possible that defects and/or
deficiencies exist that were not readily accessible or visible. Problems may develop with time,
which were not evident at the time of this assessment. The opinions and recommendations in
this report should not be construed in any way to constitute a warranty or guarantee regarding
the current or future performance of any system identified. In the event that information
described in this document which was provided by others is incorrect, or if additional information
becomes available, the conclusions and recommendations contained in this report shall not be
considered valid unless Terracon reviews the information and either verifies or modifies the
conclusions of this report in wnting.
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SERVICES, LLC.
79-12
To: Terracon

Attention: Jenna Halpern

Reference: Deer Park Community Center

Dear Jenna,

On July 1, 2012, we performed testing on the sanitary sewer and the storm
lines at Deer Park Community Center. We performed a staric test on the sanitary sewer and
observed it for approximately One and a half hours. There was no loss of water visible.
We performed a static test on the storm lines and the results varied. On 1-10" storm line,
which is the line for the averflow drains, the line held a siatic test with no apparent water
loss, On the other 10 line which is the mawn drain for the new addition, we could not
achieve a good test on this, We were only abie to get water to hold about 6™ -12"" below
floor level, meaning there must be some sort of separation or crack around the floor level.
On the 12" line which is the storm drain for the oniginal building, we were not able to
achieve any type of measureable level. We continuously filled the line with water for over
an hour and were unable to raise the level at all.

We have scheduled a third party company to camera these lines on Monday, July 9.
2012.

If you have any questions, piease call me at my office at 713-686-8606.
Sincerely,
Greg Maxweli
Service Manager

HCL Services

MPL 37753
Gregory J. Maxwell

4439 W 12" Street » Houston, Texas 77055 » 713.686.8606 * Fax 713.686,7619
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BORING LOG NO. B+

CLIENT City of Deer Park PROJECT: Deer Park Community Center
Deer Park, Texas 77536
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BORING LOG NO. B-2
CLIENT: Clty of Deer Park PROJECT. Deer Park Community Center
Deer Park, Texas 77536
BORING . SITE: 610 East San Augustine
LocaTion: See Site Plan Figure 1, App. B Deer Park, Texas
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BORING LOG NO. B-5
CLIENT: City of Deer Park PROJECT: Deer Park Community Center
Deer Park, Texas 77536
BORING . . SITE: 610 East San Augustine
LOCATION: See Site Plan Figure 1, App. B Deer Park, Texasg
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BORING LOG NO. B-6

CLIENT: City of Deer Park PROJECT: Deer Park Community Center
Deer Park, Texas 77536
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/ gray and tan, stiff, with calcareous ; ST 1523 62117 |45 84
/ nodules, sand pockets and scattered - ' 1
4 roots 1 IsT| 15|22
9.0 .
7 FAT CLAY CH| l
fight gray and reddish brown, soft to very T ST 25123
stiff, with calcareous nodules and ferrous 10 | : !
stains I ST z.ui 23
ST 15125
] [
/ i | sT m‘ 27 59 19 |40 | 95
— : i
. ST 0.5 30
/ | 1 |
/ 1 |sT 3‘5| 30'
/1 15.0 15
Bering terminated at 15 feet. |
STRATIFICATION LINES REPRESENT APPROXMATE REMARKS: Dry augered to 15 feot.
BOUNDARIES BETWEEN SQIL TYPES. IN SITU, THE
TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL.
WATER LEVEL OBSERVATIONS DATE DRILLED Page 1 of 1
v .4 4/6/2012
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GENERAL NOTES
DRILLING & SAMPLING SYMBOLS:

55;  Split Spoon - 1-3/8" 1.0., 2" 0.D., unless otherwise noted HS: Hollow Stemn Auger

ST Thin-Walled Tube - 2-7/8" Q.02., unless otherwise noted PA: Pawer Auger

RS:  Ring Sampler- 2.42" 1.0., 3" 0.D., unless otherwise noted HA; Hand Auger

DB. Diamond Bit Coring - 4", N, B RB: Rock Bit

BS: Bulk Sample or Auger Sample Wa: Wash Boring or Mud Rotary

SA: Straight-Flight Auger

The number of blows required to advance a standard 2-inch 0.D. split-spoon sampler (S5) the last 12 inches of the total 18-inch
penetration with a 140-pound hammer falling 30 inches is considered the "Standard Penetration" or "N-value”. For 3" 0.D. ring
samplers (RS) the penetration value is reported as the number of blows required to advance the sampler 12 inches using a
140-pound hammer failing 30 inches, reported as "blows par foot,” and is not considered equivalent to the "Standard Penetration"
or “N-valug”,

WATER LEVEL MEASUREMENT SYMBOLS:

WL Water Level AB: After Boring BCR. Before Casing Removel
WCI: Wet Cave in WS; While Sampling ACR:  After Casing Removal
DCl:  Dry Cave in WD:  While Drilling EOD: End of Day

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other
times and other locations across the site could vary. In pervious soils, the indicated levels may reflect the location of groundwatar.
In low permeability sofls, the accurate determination of groundwater levals may not be possible with only short-term observations.

DESCRIPTIVE SOIL CLASSIFICATION:

Sci dlassification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their dry weight
retained on a #200 sieve; their prncipal descriptors are: boulders, cobbles, grave! or sand, Fine Grained Soils have less than 50%
of their dry weight retained on a #200 sieve; they are principally described as clays if they are piastic, and silts if they are slightiy
plastic or non-plastic. Major constituents may be added as modifiers and minor conatituents may be added according to the
relative proportions based on grain size. In addition to gradation, coarse-grained solls are defined on the basis of their in-place
relative density and fine-grained soils on the basis of their consistency.

CONSISTENCY OF FINE-GRAINED SQILS RELATIVE DENSITY OF COARSE GRAINED SOILS
Standard Standard
Unconfined Penstration or Penetration or
Compressive N-value (3S) N-value (S3) Ring Sampler {RS)
Strength, Qu, tsf Blowsi{Foot Consistency Blows/Foot BiowsiFaot Relative Density
0 -025 0-2 Very Soft 0-4 0-8 very Loose
025 - 05 2.4 Soft 4 - 10 7 - 18 Loose
05 -1 4 -8 Medium Stiff 10 - 30 19 - 58 Medium Dense
1-2 8 -15 Siff 30 - 50 59 - 98 Dense
2 -4 15 - 30 Very Stiff > 80 > 9B Very Dense
> 4 > 30 Hard
RELATIVE PROPORTIONS OF SAND AND GRAVEL GRAIN SIZF TERMINOLOGY
Descriptive Term(s) of ather Percent of Major Component
constituents Dry Weight of Sample Particle Size
Trace Q-15 Boulders Over 12 in. (300mm)
with 15 - 29 Cobbles 12in. to 3 in. (300mm to 75 mm)
Modifier > 20 Gravel Jin. to #4 sieve (75mm to 4.75 mm)
Sand #4 1o #200 sieve (4.75mm to 5.075mm)
Silt or Clay Passing #200 Sieve (0.075mm)
RELATIVE PROPORTIONS OF FINES PLASTICITY DESCRIPTION
Dascriptive Torm(s] of other Percent of
constituents Dry Weight TERM PLASTICITY INDEX
Trace g0-5 Non-Plastic (NF) 0
With 5 -12 Low 1-10
Modifier » 12 Medium 11 - 30
High > 30

1 errcon FIGURE 19
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UNIFIED SOIL CLASSIFICATION SYSTEM

Soil Classification

Criteria for Assigning Group Symbals and Group Names Using Laboratory Tests” Group .
Symbol Group Namae
Coarse Grained Soils ~ Gravels Clean Gravals Cuz4and3">Ccz 1 GW Wall-graded gravel |

More than 50% retained More than 50% of coarse Less than 5% fines®

Cu < 4 andfor 1 » Ce » 3°

on No. 200 sieve fraction retained on GP  Poorly graded gravel”
No. 4 sieve Gravels with Fires . Fines classify as ML or MH GM  Silty gravef®"
i,
More than 12% fines Fines classify as CL or CH GC Clayey gravel ="
Sands CleanSands ~ ~ Cu2Band3">Cc21 SW Well-graded sand'
g L h % fi E
fsrg;igrrr_?:sr:aif coare  Lass than 5% fines Cu <6 andior 1> Ce>3° SP  Poorly graded sand'
No. 4 sjieve Sands with Fines Fines classify as ML or MH SM Siity sand®™
More thar 12% fines™ gy o o ciassify as GL or GH SC Cayey sand®™
Fine-Grained Solls Silts and Clays Inorgante Pl >7 and plots on or above "A" line' L Lean clay™™
50% or more passes the Liquid limit less than 50 YT -
No. 200 siave Pl < 4 or plots belaw “A" ling ML Silf™
Organic Liquid limit - oven dried Qrganic clay™-H4
" — —— <075 g Cruenic ciay”
Liquid Jimit - nat dried Organic silf™*®
Silts and Clays inorganic P piots on or above "A” line CH Fatclay®™™
Liquid fimit 50 or more Pl plots below "A" line MH Elastic SIE-
Organic i Liquid limit - oven dried Organic clay™**
— " <0.75 OH
Liquid limit - not dried Organic il "
Highly organic soiis Primarily organic matler, dark in color, nd erganic odor PT Peat

*8asad on the material passing the 3-in. (75-mm) sieve

™if field sampie contained cobbles or boulders, or hoth, add “with cobbles
or boulders, or both" to group name.

“Gravels with 5 ta 12% fines require dual symbols: GW-GM well-graded
gravel with sit, GW-GC weil-graded gravel with clay, GP-GM pooriy
graded gravel with silt, GP-GC poory graded gravel with clay,

PSands with 5 to 12% fines require dual symbols: SW-SM well-graded
sand with siit, SW-SC well-graded sand with clay, SP-SM poorly graded
sand with siit, SP-SC poory graded sand with clay

FCu= DDy Gt = (Dy)" / (Dyy x Do)

FIf s0il contains > 15% sand, add "with sand" to group name.

I fines clagsify a3 CL-ML, use dual symbol GG-GM, or SG-SM,

"It ineE are organic, add "with organic fines” to group name.

'If soil contains > 15% gravel, add "with graval® lo group neme.

If Atterberg limits plot in shaded area, soil is a CL-ML, siity ciay.

“If soli contains 15 to 28% plus No. 200, add "with sand" ar “with
gravel," whichever is predominant.

Hif soit contains > 30% plus No. 200 predominantly sand, add “sandy”

to group name.

*|f soil contains > 30% pius No. 200, pradominantly grayel, add
“gravelly” to group nama.

"p| > 4 and plots on or above "A" line,

°Pt < 4 or plois belaw "A" line.

FP{ plots on or above "A” line,

%Pl plats below "A" line.

50 1 . T 7
For classification of fine-gralned P /
aoils and finerainad fraction ’
0 of coarsa-grained soils p 4
4 ; , _ L
. L4 M -
Equation of “A" - fing e I ¥ e
= Horizontal at Pi=ato Lt =255, | /7| _a¢ 3
= then P! = 0.73(LL-20) R
% 30 -t l - -
g Equation of "U” - lina iy !
E Vertical at LL=16 to PI=7 7
then Pl=0.9(LL-8) , \
S 20 ‘1 -~ —- *O L ]
7 d < /
< e MH or OH
iy - /
10 4
I < 7 %
4 LM, " MLorOL
0 J_ L i I
0 10 16 20 40 50 60 70 80 90

LIQUID LEMIT {LL)

'Iml'erracon
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Figure 21: Soil Moisture Content vs. Depth
Deer Park Community Center, Deer Park, Texas
Project Number: F3128529
September 30, 2013
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EXHIBIT E



Subject Property Location:
Deer Park Community Center Pool Area

610 E San Augustine St ®TI MA.,.M%

Deer Park Justin Walton, RAS#1329
TX 77536 Office - 940.368.1989
Fax - 214.764.0021

Justin.Walton@me.com

Prepared For:

HALFF ASSOCIATES, INC.

4030 West Braker Lane, Suite 450
Austin

TX 78759-5356

www.Texas-Accessibility.com

Date of Site Visit: 3/24/2016
Date of Report: 3/31/2016

Dear: Mr. Webb Cooley

Enclosed are the results of the TAS compliance review that | conducted at
Deer Park Community Center on March 24th, 2016. When | arrived on site, |
was met by Mr. Scott Swigert, who paired me up with one of the maintenance
workers who provided me access to all areas of the main building and the
gymnasium.

Allinterior areas of both buildings were reviewed, including the exterior
parking, and access to the public sidewalk.

| was also provided with a plan set for the Main Building that was dated 1974,
and a plan set for the Gymnasium that was dated 1982. | have used those sets
in my attached findings to note the area for each comment.

Since both buildings were constructed prior to the implementaion of the 1994
Texas Accessibility Standards, and TLDR's review process, there are quite a few
items that do not currently comply with the current 2012 Texas Accessibility
Standards, or meet the conditions for Safe Harbor with the 1994 Texas
Accessibility Standards.

It was evident that some areas have been updated since the inital
construction and are not accurately portrayed in the plan sets provided. After
reviewing these findings, feel free to reach out to me to discuss any of the
items listed in detail.

-t
Jusfin K Walton, RAS#1329

—~
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Subject Property Location:
Deer Park Community Center Pool Area

610 E San Augustine St ®TI MA.,.M%

Deer Park Justin Walton, RAS#1329

TX 77536 Office - 940.368.1989
Fax - 214.764.0021

Justin.Walton@me.com

Prepared For:

HALFF ASSOCIATES, INC.

4030 West Braker Lane, Suite 450
Austin

TX 78759-5356

www.Texas-Accessibility.com

Date of Site Visit: 5/02/2016
Date of Report: 5/09/2016

Dear: Mr. Webb Cooley

Enclosed are the results of the TAS compliance review that | conducted at
Deer Park Community Center's Pool Area on May 2nd, 2016. When | arrived
on site, | was met by an admisitrator named Charlie, who paired me up with
one of the pool maintenance workers who provided me access to all areas of
the pool and shower house.

Both pools were reviewed, as well as the building that serves as an entrance,
exit, and provides showers, restrooms, and changing areas. The accessible
routes to parking was also reviewed.

There was only a birds eye view provided. No plans were provided to me.

The building that provides showers, changing areas, and restrooms is in need
of a substantial renovation to achieve compliance. My comments are
attached on the following pages. After reviewing these findings, feel free to
reach out to me to discuss any of the items listed in detail.

-t
Jusfin K Walton, RAS#1329

—~

PR
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