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Re: Geotechnical Engineering Report
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Dear Mr. Stovall:

We have completed the scope of Geotechnical Engineering services for the above
referenced project in general accordance with Terracon Proposal No. PES225199 dated
July 16, 2022. This report presents the findings of the subsurface exploration and provides
geotechnical recommendations concerning earthwork and the design and construction of
foundations and floor slabs for the proposed project.

We appreciate the opportunity to be of service to you on this project. If you have any
questions concerning this report or if we may be of further service, please contact us.

Sincerely,

Terracon

Daniel Laitano, M.S., E.I.T. Guoming Lin, Ph.D., P.E., D.GE
Senior Staff Geotechnical Engineer Senior Consultant
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Supporting Information

Note: This report was originally delivered in a web-based format. Blue Bold text in the
report indicates a referenced section heading. The PDF viggsiradgshincludes hyperlinks
which direct the reader to that section and clicking on the logo will bring you
back to this page. For more interactive features, please view your project online at
client.terracon.com.

Refer to each individual Attachment for a listing of contents.
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Report Summary

Topic *

Project
Description

Geotechnical
Characterization

Earthwork

Shallow
Foundations

Overview Statement °

One 0.3 million gallon, ground-level water tank to be supported on
a pile and/or ring foundation system, and one pump station
building.

Estimated maximum tank load: 2600 kips

Estimated maximum pump station slab load: 250 pounds per
square foot (psf)

In general, the subsurface conditions consisted of loose to dense
sand mixtures with interbedded soft to medium stiff silts and clays
at various depths to approximately 63 feet below the ground
surface (BGS). Soft to medium stiff silty/sandy clays were
encountered between 20 to 36 feet BGS. These were underlain by
medium dense to dense silty sands with interbedded silts/clay at
various depths to approximately 56 to 58 feet BGS. Dense to very
dense sands with silt to silty sands to the refusal depths of the CPT
soundings at approximately 63 feet BGS.

Groundwater was measured at approximately 2 to 5 feet BGS
during our exploration

Mottling, an indicator of seasonal high groundwater levels, was
measured in the hand auger borings between 0.7 and 4.5 feet BGS
Remove existing fill where observed (or) Geotechnical engineer to
further evaluate areas where existing fill is present after site
stripping.

Existing lean clays can be used for engineered fill

Clays are sensitive to moisture variation

Shallow foundations are recommended for the pump station
building support.

The proposed ground water tank can be supported on a shallow
foundation system consisting of a ring foundation after conducting
undercut/backfill of the clayey soils in the upper 2 to 5 feet (if
encountered), densification, and completion of a 1 month tank
hydro test.

Allowable bearing pressure = 2,500 psf

Expected settlements: < 1-inch total, < 1/2-inch differential
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Deep

Foundations

Alternatively, deep foundations are recommended for the ground-
level water tank. Prestressed Concrete (PSC) and Auger Cast In
Place (ACIP) piles are a common foundation type in this region and
can be used to support the structure loads through a combination
of end bearing in the very dense silty sand layer below 58 feet BGS
and skin friction in the overburden soils using parameters contained

herein.
General This section contains important information about the limitations of
Comments this geotechnical engineering report.
1. If the reader is reviewing this report as a pdf, the topics above can be used to
access the appropriate section of the report by simply clicking on the topic itself.
2. This summary is for convenience only. It should be used in conjunction with the

entire report for design purposes.
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Introduction

This report presents the results of our subsurface exploration and Geotechnical
Engineering services performed for the proposed water storage tank and pump station to
be located at Harry Diggers Boulevard and Glynco Parkway in Brunswick, Georgia. The
purpose of these services was to provide information and geotechnical engineering
recommendations relative to:

m Subsurface soil conditions

m  Groundwater conditions

m  Seismic site classification per IBC

m Site preparation and earthwork

m Dewatering considerations

m Foundation design and construction
m Floor slab design and construction

The geotechnical engineering Scope of Services for this project included the advancement
of 4 Cone Penetration Test (CPT) soundings to refusal depths of 63 feet BGS, 7 hand auger
borings drilled to 5 feet BGS, laboratory testing, engineering analysis, and preparation of
this report.

Drawings showing the site and boring locations are shown on the Site Location and
Exploration Plan, respectively. The results of the laboratory testing performed on soil
samples obtained from the site during our field exploration are included on the boring logs
and as separate graphs in the Exploration Results section.

Project Description

Our initial understanding of the project was provided in our proposal and was discussed
during project planning. A period of collaboration has transpired since the project was
initiated, and our final understanding of the project conditions is as follows:

Item Description

Information A Conceptual Site Plan was shared via email communication on
Provided July 16, 2022 by Thomas Hutton.
Project One 0.3 million-gallon, ground elevated water storage tank with
Description an approximate diameter of 45 feet.
S d One 0.3 million, ground water storage tank with an approximate

ropose diameter of 45 feet.
Structure

One pump station building.

Facilities | Environmental | Geotechnical | Materials 1
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Item Description
Finished Floor Not provided at this time, but assumed to be close to the existing
Elevation grade surface.
= Tank Slab: 1,650 pounds per square foot (psf)
Maximum Loads = Tank: 2,600 kips

= Pump station slab: 250 psf

Free-Standing

Not proposed for this project.
Retaining Walls prop proJ

Building Code International Building Code 2018.

Terracon should be notified if any of the above information is inconsistent with the planned
construction, especially the grading limits, as modifications to our recommendations may
be necessary.

Site Conditions

The following description of site conditions is derived from our site visit in association with
the field exploration and our review of publicly available geologic and topographic maps.

Item Description

The project is located north of the Harry Diggers Boulevard and

Parcel Glynco Parkway intersection in Brunswick, Georgia.
Information

Latitude: 32.2472°, Longitude: -81.4875° See Site Location

Existing

None.
Improvements

Current Ground

Grassed and heavily wooded.
Cover

Existing

Relatively level
Topography

Geotechnical Characterization

We have developed a general characterization of the subsurface conditions based on our
review of the subsurface exploration, laboratory data, geologic setting and our
understanding of the project. This characterization forms the basis of our geotechnical
calculations and evaluation of the site. Conditions observed at each exploration point are

Facilities | Environmental | Geotechnical | Materials 2
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indicated on the individual logs. The individual logs can be found in the Exploration
Results attachment of this report.

Approximate
Elevation to Stratum

. Material Consistency /
Description Bottom from . .
. Encountered Relative Density
Existing Grade
(feet)
Stratum 1 0.5t0 0.7 Tops.onz sand Loose
mixtures
Stratum 2 2to 3 Silty SaI:]dS t.o sands Loose
with silt
Cl ds/sand
Stratum 3 5to 6 ayey sands/sandy Loose/Soft
clays
. Medium dense to
Stratum 4 18 to 20 Silty sands
dense
Stratum 5 34 to 36 Sandy/silty clay Soft to medium stiff
Medium dense to
Stratum 6 40 to 42 Silty sand u ns
dense
Silty sands with .
Medium dense to
interbedded silts and rm dens
Stratum 7 clays dense
. . 56 to 59 ) i
(varying soils) Sandy silts/clays with
interbedded silty Medium stiff to stiff
sands
63, termination of CPT . .
Stratum 8 Clayey and silty sands Medium to very dense

sounding

Groundwater

The groundwater depth was measured within the CPT soundings and hand auger borings
ranging from 2 to 5 feet BGS. Mottling, an indicator of seasonal high groundwater table,
was encountered in our hand auger borings at approximately 0.7 to 4.5 feet BGS.

It should be noted that groundwater levels tend to fluctuate with seasonal and climatic
variations, as well as with construction activities. As such, the possibility of
groundwater level fluctuations should be considered when developing the design and
construction plans for the project. The groundwater table should be checked prior to
construction to assess its effect on site work and other construction activities.

Facilities | Environmental | Geotechnical | Materials 3
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Laboratory Testing

Laboratory testing procedures were performed on soil samples collected at proposed
detention pond areas and at building and pavement areas. Bag and bucket samples
were obtained at multiple depths ranging from 1 to 5 feet below the existing grade
surface and shipped to Terracon’s laboratory for the following testing procedures:

= Moisture Content: Standard Test Methods for Laboratory Determination of
Water Content of Soil and Rock by Mass (ASTM D2216)

= Grain Size Analysis: Standard Test Method for Particle-Size Analysis of Soils
(ASTM D422)

= Atterberg Limits: Standard Test Method for Liquid Limit, Plastic Limit, and
Plasticity Index of Soils (ASTM D4318)

= Corrosion Series: Standard Test Method for Corrosion Test Series of Soils
(ASTM D516-16 and G51-18)

Our laboratory testing results are represented in individual graphs and tables in more
detail in Exploration and Laboratory Results.

Natural Moisture Content: The natural moisture contents of the samples ranged from
17.6 percent to 31 percent. Based on our experience, we believe the subgrade soils
with moisture content above 20 percent may not be stable judged by proofrolling.
Therefore, the soils may need to be dried by scarifying, discing, or cement treatment.
Apparently, the effectiveness of the soil drying will be primarily affected by the weather.
The months from May to October typically have more favorable weather due to the
drying effect from the sun.

Fine Content: The soil samples have a percentage of fine passing the No.200 sieve
between 12.7 percent and 35.1 percent. Most specifications stipulate fines percentage
less than 25 percent as structural fills. Therefore, the soils represented by the samples
are unsuitable for fills. Furthermore, the clayey soils tend to hold to moisture and
become difficult to dry after they become wet.

Soil Plasticity: Soils with liquid limits greater than 50 are classified as high plasticity
clays or silts. The soils with the above plasticity may be difficult to work and have the
potential to shrink and swell with the change of moisture. As such, these clayey soils
are generally not suitable for structural fill unless the soil properties are improved using
cement stabilization.

Facilities | Environmental | Geotechnical | Materials 4
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Seismic Site Class

The seismic design requirements for buildings and other structures are based on Seismic
Design Category. Site Classification is required to determine the Seismic Design
Category for a structure. The Site Classification is based on the upper 100 feet of the
site profile defined by a weighted average value of either shear wave velocity, standard
penetration resistance, or undrained shear strength in accordance with Section 20.4 of
ASCE 7 and the International Building Code (IBC). Based on the soil properties observed
at the site and as described in the exploration logs and results, our professional opinion
is for that a Seismic Site Classification of D be considered for the project. Subsurface
explorations at this site were extended to a maximum depth of 63 feet. The site
properties below the boring depth to 100 feet were estimated based on our experience
and knowledge of the geologic conditions of the general area. Additional deeper borings
or geophysical testing may be performed to confirm the conditions below the current
boring depth.

According to the IBC 2018 and ASCE 7-16, structures should be designed and
constructed to withstand the effects of earthquakes and avoid failure during a maximum
considered earthquake. The maximum considered earthquake (MCE) is a seismic event
that has a 50-year exposure period with a 2% probability of exceedance. The 2,500-year
earthquake has a Moment Magnitude (Mw) of 7.3 and a Site Class Adjusted Peak Ground
Acceleration (PGAm) of 0.134(9, as determined by data provided by the IBC 2-18 and
ASCE 7-16 Standards.

Site
Location Site
(Latitude, Classification
Longitude)
31.2472, -
81.4875
= In general accordance with the 2018 International Building Code and ASCE 7-16.
m  The 2018 IBC and ASCE 7-16 require a site soil profile determination extending a depth
of 100 feet for seismic site classification. The current scope does not include 100-foot
soil profile determination. Explorations for this project extended to a maximum depth 63
feet BGS and this seismic site class definition was provided in consideration of the
overall soil conditions as well as the general geology of the area.

Ss S1 Fa Fv Sbs Sp1

D 0.166g  0.075g 1.600 2.400 0.177g  0.120g

Liqguefaction

We performed a liquefaction potential analysis for the site to evaluate the stability of the
soils. Ground shaking at the foundation of structures and liquefaction of the soil under
the foundation is the principal seismic hazards identified for the design of earthquake-
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resistant structures. Our estimates of liquefaction induced settlements from the
geometric mean maximum considered earthquake (MCEG) were less than 1 inch.

However, earthquakes are a very rare event in this area. Actual liquefaction settlements
at the site would be highly dependent on magnitude and distance from the source during
the design earthquake event. As such, the risk of soil liquefaction at this project site is
relatively low and does not require special mitigation measures.

Corrosivity

The table below lists the results of laboratory soluble sulfate, soluble chloride, electrical
resistivity, and pH testing. The values may be used to estimate potential corrosive
characteristics of the on-site soils with respect to contact with the various underground
materials which will be used for project construction.

Corrosivity Test Results Summary

Sample Soil Soluble Soluble Electrical
Boring Depth . Sulfate Chloride Resistivity pH
Description
(feet) (ppm) (ppm) (R-cm)
Clayey sand
HA2 4-5 85 404 3700 4.62
(SC)
Silty sand
HAS 1-3 79 326 5500 8.25
(SM)
Clayey sand
HAS 4-5 91 310 7200 5.32
(SC)

Results of soluble sulfate testing can be classified in accordance with ACI 318 — Building
Code Requirements for Structural Concrete. Numerous sources are available to
characterize the corrosion potential to buried metals using the parameters above.
ANSI/AWWA is commonly used for ductile iron, while threshold values for evaluating the
effect on steel can be specific to the buried feature (e.g., piling, culverts, welded wire
reinforcement, etc.) or agency for which the work is performed. Imported fill materials
may have significantly different properties than the site materials noted above and should
be evaluated if expected to be in contact with metals used for construction. Consultation
with a NACE certified corrosion professional is recommended for buried metals on the site.

Mapping by the NRCS includes qualitative severity of corrosion to concrete and steel.
Based on this source, the near-surface materials are rated “High” for corrosion to concrete
and “Moderate” for corrosion of steel.

Facilities | Environmental | Geotechnical | Materials 6
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We evaluated the corrosion test results in accordance with the Georgia Department of
Transportation (GDOT) Pipe Culvert Material Alternates and ACI 318-14. GDOT uses pH
and electric resistivity to determine pipe materials allowed for corrosion consideration.
Based on the above test results, concrete and some plastic pipes are allowed.
Corrugated steel (AASHTO M-36) and corrugated aluminum (AASHTO M-196) are often
not allowed for soils in the coastal areas but are allowed for this site based on the high
resistivity and only slightly acidic conditions. Please refer to the results in the appendix
for the complete list of pipe materials that are allowed for this site.

ACI 318 Table 19.3.1.1 lists five categories for concrete exposure to water-soluble sulfate
(S04%) and dissolved sulfate (S042°) in water. The lab tests indicated sulfate and chloride
content below detection limits. As such, the site is in SO exposure class, and no special
cement is required for protection against sulfate or chloride.

Recommendations for Design and Construction

The subsurface conditions of the site are suitable for the proposed construction based
upon geotechnical conditions encountered in the CPT soundings and hand auger borings,
provided that the recommendations provided in this report are implemented in the
design and construction phases of this project.

In general, the subsurface conditions consisted of loose to dense sand mixtures with
interbedded soft to medium stiff silts and clays at various depths to approximately 63
feet below the ground surface (BGS). Soft to medium stiff silty/sandy clays were
encountered between 20 to 36 feet BGS. These were underlain by medium dense to
dense silty sands with interbedded silts/clay at various depths to approximately 56 to 58
feet BGS. Dense to very dense sands with silt to silty sands to the refusal depths of the
CPT soundings at approximately 63feet BGS. Groundwater was measured in the CPT/HA
borings at the time of our field exploration at variable depths ranging from 2 to 5 feet
BGS. It is recommended that groundwater be checked immediately prior to construction
activities.

Based on the conditions encountered and estimated load-settlement
relationships, the proposed pump station can be supported on a shallow
foundation system including spread/continuous footings or slab-on-grade.

Two options have been considered for the foundations of the he ground water
tank can:

m  Option 1: shallow foundation (ring foundation) after undercutting/backfilling the
clayey soils in the upper 5 feet, and conducting a 1-month period hydro test.

m  Option 2: a deep foundation system consisting of pre-stressed concrete piles
(PSC) or Auger Cast-in Place piles (ACIP).

Facilities | Environmental | Geotechnical | Materials 7
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If heavier structural loads are required than those discussed in Project
Description, or if the site will receive significantly more fill, Terracon should be
notified and retained to perform the additional evaluation.

Ground water tank: based on the information by Thomas & Hutton on July 16, 2022,
the proposed 300,000 gallon water tank is planned to be supported on a pile foundation.
We considered various pile types, and the prestressed concrete (PSC) piles and auger-
cast-in-place (ACIP) piles are considered the most suitable options for this site.

We performed pile capacity analyses for both PSC and ACIP piles. In general, the pile
shall be installed at least five feet into the very dense sand layer which is about 58 to 63
feet below the existing ground surface. The estimated pile capacities and pile installation
recommendations are presented in the Deep Foundations section of this report.

As an alternative option to pile foundations, the tank can be supported on a shallow
foundations system consisting of a ring foundation after conducting undercut/backfill of
the clayey soils encountered in the upper 2 to 5 feet. In the case of selecting shallow
foundations, a 1-month hydro test is recommended in order to mitigate the risk of
excessive settlements. The shallow foundation design recommendations are discussed in
Shallow Foundations.

Pump Station: Based on the subsurface conditions encountered at CPT soundings C4
and C5, the-site soils are considered adaptable for the support of the proposed water
well pump station building. The weight of the soils to be excavated should not exceed
the total weight of the pump station. As such, the soils below the based slab should not
experience consolidation tests by the weight of the water well and/or pump station.

We performed settlement analysis using the assumed uniform pump station slab load of
250 psf and the soil parameters derived from the CPT soundings. Based on the results of
the settlement analyses, the settlements were estimated to be less than 1 inch for the
assumed pump station slab load of 250psf. As such, after the subgrade has been
improved by densification, the proposed pump station can be supported on a shallow
foundation system, resting on an improved subgrade. However, we anticipate the
excavation would disturb the soils at the bottom and some undercutting and backfilling
may be required to achieve a stable subgrade. The bottom of the excavation should be
observed for potentially unsuitable material. Hand auger boring and dynamic cone
penetration (DCP) testing can be performed to evaluate and confirm the subgrade
conditions.

For other structures and pavements on the ground surface, we recommend a thorough
field quality control program of proofrolling of the subgrade.

The subgrade soils may lose some of their strength when rain and surface water
infiltrates into them. We recommend an effective drainage system in the proposed
addition area to intercept rain and surface water.

Facilities | Environmental | Geotechnical | Materials 8
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A net allowable bearing capacity of 2,500 psf is recommended for the shallow foundation
design. The allowable bearing capacity may be increased by 1/3 for the transient wind
load and seismic load conditions. Terracon should be retained to confirm and test the
subgrade during construction to provide more specific recommendations on subgrade
repair based on the conditions encountered at the footing subgrade. Moreover, we
estimate a modulus of subgrade reaction of 150 pounds per cubic inch (pci) for the
slabs. For a more detailed discussion on shallow foundations and floor slabs, please refer
to the Shallow Foundations and Floor Slabs sections of this report.

Additional site preparation recommendations, including subgrade improvement and fill
placement, are provided in the Earthwork section.

We recommend Terracon should be retained during the construction phase of the project
to observe earthwork and to perform necessary tests and observations during subgrade
preparation; placement and compaction of controlled compacted fills; backfilling of
excavations to the completed subgrade.

The recommendations contained in this report are based upon the results of field and
laboratory testing (presented in the Exploration Results), engineering analyses, and
our current understanding of the proposed project. The General Comments section
provides an understanding of the report limitations.

Earthwork

Earthwork is anticipated to include clearing and grubbing, excavations, and engineered
fill placement. The following sections provide recommendations for use in the
preparation of specifications for the work. Recommendations include critical quality
criteria, as necessary, to render the site in the state considered in our geotechnical
engineering evaluation for foundations and floor slabs.

Site Preparation

Site preparation should include installation of a site drainage system, topsoil stripping
and grubbing, subgrade preparation, densification, and proofrolling. Please bear in mind,
due to the uneven ground surface of the site, the volume of topsoil and organics may be
significantly greater than the area times the topsoil/organics thickness indicated in the
boring logs. Rutting of the subgrade can also cause mixing of topsoil/organics with
underlying soils, which will result in additional required topsoil/organics stripping. A
deeper undercut may be needed in some localized areas to remove unsuitable materials.

The clayey soils in the upper 5 to 6 feet BGS may present potential workability
challenges during construction. We recommend the contractor to take the corresponding
precautionary measures discussed in this section for the proposed development. A
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positive site drainage is critical to maintaining subgrade stability. Subgrade
improvement by undercut or other methods should be anticipated for the site work and
subgrade preparation.

Subgrade Preparation

The proposed site was grassed and partially wooded at the time of our field exploration.
The site clearing should strip topsoil, rootmat, and organics. Roots larger than one inch
in diameter should be cut off two feet beneath the top of the subgrade. During the
subgrade preparation, the near-surface soils with organics / soft soils (muck) should be
removed with scrapers and bulldozers. Based on the hand auger borings HA1 through
HAG, topsoil including organics such as grass roots, was encountered in the upper 0.5 to
0.75 feet BGS. Furthermore, to minimize the disturbance of the natural soils during the
site work, we recommend track-mounted lightweight equipment should be used as
opposed to a rubber-tired machine.

We recommend a thorough field quality control program of proofrolling of the subgrade.
The bottom of the excavation should be observed for potentially unsuitable material.
Hand auger boring and dynamic cone penetration (DCP) testing should be performed to
evaluate and confirm the subgrade conditions. It is anticipated that some deeper
subgrade soil undercutting and backfilling may be required during the subgrade
preparation.

During the site preparation, no topsoil, organic matter, stumps, undocumented fill or
other unsuitable materials should be left in place below any footing/slab.

The subgrade should be proofrolled with an adequately loaded vehicle such as a fully-
loaded tandem-axle dump truck. The proofrolling should be performed under the
observation of the Geotechnical Engineer or representative. Areas excessively deflecting
under the proofroll should be delineated and subsequently addressed by the
Geotechnical Engineer.

All foundations should bear on suitable natural soil or on properly compacted structural
fill. Compacted fill below any foundation should be place directly on suitable natural
soils. We recommend Terracon be retained to test the footing/slab subgrade during
construction so that Terracon can provide additional recommendations to prepare the
subgrade based on the conditions uncovered during the subgrade preparation.

Earthwork is anticipated to include clearing and grubbing, excavations, and fill
placement. The following sections provide recommendations for use in the preparation of
specifications for the work. Recommendations include critical quality criteria, as
necessary, to render the site in the state considered in our geotechnical engineering
evaluation for the proposed pump station and ground-level water tank. The site work
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conditions will be largely dependent on the weather conditions and the contractor’s
means and methods for controlling surface drainage and protecting the subgrade.

Site Drainage

An effective drainage system should be installed prior to site preparation and grading
activities to intercept surface water and to improve overall shallow drainage. The
drainage system may consist of perimeter ditches supplemented with parallel ditches
and swales to prevent surface water flow into the proposed improvement areas.
Pumping equipment should be prepared to remove groundwater. The site should be
graded to shed water and avoid ponding over the subgrade.

Fill Material Types

Fill required to achieve design grade should be classified as structural fill. Earthen
materials used for structural should meet the following material property requirements:

Acceptable Parameters

inT . USCS Classification _
Soil Type (for Structural Fill)
GW, GP, GM, GC, Less than 25% Passing No.
Granular .
SW, SP, SM, SC 200 sieve

1. Structural should consist of approved materials free of organic matter and debris.
A sample of each material type should be submitted to the Geotechnical Engineer
for evaluation prior to use on this site.

Silty sands are generally considered suitable for structural fill while the sand clays are
not suitable for structural fill. Clayey sands may be considered marginally suitable,
depending upon the fines content. Moreover, the sandy clays and silts are deemed as
unsuitable. We define marginally suitable as the soils that may require extra effort to
adjust moisture before they can be compacted. The amount of effort required will be
highly dependent on the season and the weather conditions during construction.

Based on our findings, the near surface soils should be suitable for backfill. Imported
soils (if required for the project) for use as fill material should conform to low volume
change materials as indicated in the following specifications:

Structural fill should be placed over a stable or stabilized subgrade. The soils to be used
as structural fill should be free of organics, roots, or other deleterious materials. It
should be a non-plastic granular material containing less than 25 percent fines passing
the No. 200 sieve. If necessary, soils with more than 25 percent fines may be used as
fill in less critical areas under close control of moisture and compaction.
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Fill Compaction Requirements

Structural should meet the following compaction requirements.

Item Structural Fill

8 inches or less in loose thickness when
heavy, self-propelled compaction
equipment is used

4 to 6 inches in loose thickness when
hand-guided equipment (i.e. jumping
jack or plate compactor) is used

Maximum Lift Thickness

Minimum Compaction Requirements . 95% of max. below foundations

Water Content

1 Granular: -3% to +3% of optimum
Range

1. Maximum density and optimum water content as determined by the modified Proctor
test (ASTM D 1557).

Some manipulation of the moisture content (such as wetting, drying) will be required
during the filling operations to obtain the required degree of compaction. The
manipulation of the moisture content is highly dependent on weather conditions and site
drainage conditions. Therefore, the contractor should prepare both dry and wet fill
materials to obtain the specified compaction during grading.

Utility Trench Backfill

Utility trench backfill can be compacted to 95% Standard Proctor density. Prior to fill
placement, the backfill area should be densified with a vibratory plate compactor to
achieve a uniform subgrade. Areas where excessive deflection is observed should be
undercut, backfilled and then properly compacted.

Earthwork Construction Considerations

Shallow excavations are anticipated to be accomplished with conventional construction
equipment. Upon completion of filling and grading, care should be taken to maintain the
subgrade water content prior to the construction of floor slabs. Construction traffic over
the completed subgrades should be avoided. The site should also be graded to prevent
ponding of surface water on the prepared subgrades or in excavations. Water collecting
over, or adjacent to, construction areas should be removed.

If the subgrade saturates or is disturbed, the affected material should be removed, or
the materials should be scarified, moisture conditioned, and recompacted, prior to floor
slab construction. The groundwater table could affect over-excavation efforts, especially for
over-excavation and replacement of lower strength soils. A temporary dewatering system
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consisting of sumps with pumps could be necessary to achieve the recommended depth of
over-excavation.

As a minimum, excavations should be performed in accordance with OSHA 29 CFR, Part
1926, Subpart P, “Excavations” and its appendices, and in accordance with any applicable
local, and/or state regulations. Construction site safety is the sole responsibility of the
contractor who controls the means, methods, and sequencing of construction operations.
Under no circumstances shall the information provided herein be interpreted to mean
Terracon is assuming responsibility for construction site safety, or the contractor's
activities; such responsibility shall neither be implied nor inferred.

Shallow Foundations

If the site has been prepared in accordance with the requirements noted in Earthwork,
the following design parameters are applicable for shallow foundations.

Design Parameters — Compressive Loads

Item Description

Maximum Net Allowable Bearing 2,500 psf - foundations bearing upon

Pressure ' ? structural fill

structural fill or improved subgrade prepared in
Required Bearing Stratum > accordance to our Earthwork
recommendations

Minimum Foundation Dimensions Per IBC 1809.7

0.32 allowable coefficient of friction -

Sliding Resistance ° .
granular material

Minimum Embedment below

. 6 18 inches
Finished Grade

Estimated Total Settlement from

> Less than about 1 inch
Structural Loads

2,7

Estimated Differential Settlement About 2 of total settlement

1. The maximum net allowable bearing pressure is the pressure in excess of the minimum
surrounding overburden pressure at the footing base elevation. Values assume that exterior
grades are no steeper than 20%b6 within 10 feet of structure.

2. Values provided are for maximum loads noted in Project Description. Additional
geotechnical consultation will be necessary if higher loads are anticipated.

3. Unsuitable or soft soils should be over excavated and replaced per the recommendations
presented in Earthwork.
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Item Description

4. Use of passive earth pressures require the sides of the excavation for the spread footing
foundation to be nearly vertical and the concrete placed neat against these vertical faces or
that the footing forms be removed and compacted structural fill be placed against the
vertical footing face. Assumes no hydrostatic pressure.

5. Can be used to compute sliding resistance where foundations are placed on suitable
soil/materials. Frictional resistance for granular materials is dependent on the bearing
pressure which may vary due to load combinations. For fine-grained materials, lateral
resistance using cohesion should not exceed %2 the dead load.

6. Embedment necessary to minimize the effects of frost and/or seasonal water content
variations. For sloping ground, maintain depth below the lowest adjacent exterior grade
within 5 horizontal feet of the structure.

7. Differential settlements are noted for equivalent-loaded foundations and bearing elevation
as measured over a span of 50 feet.

Foundation Construction Considerations

As noted in Earthwork, the footing excavations should be evaluated under the
observation of the Geotechnical Engineer. The base of all foundation excavations should
be free of water and loose soil, prior to placing concrete. Concrete should be placed soon
after excavating to reduce bearing soil disturbance. Care should be taken to prevent
wetting or drying of the bearing materials during construction. Excessively wet or dry
material or any loose/disturbed material in the bottom of the footing excavations should
be removed/reconditioned before foundation concrete is placed.

Sensitive soils exposed at the surface of footing excavations may require surficial
compaction with hand-held dynamic compaction equipment prior to placing structural
fill, steel, and/or concrete. Should surficial compaction not be adequate, construction of
a working surface consisting of either crushed stone or a lean concrete mud mat may be
required prior to the placement of reinforcing steel and construction of foundations.

If unsuitable bearing soils are observed at the base of the planned footing excavation,
the excavation should be extended deeper to suitable soils, and the footings could bear
directly on these soils at the lower level or on lean concrete backfill placed in the
excavations. The lean concrete replacement zone is illustrated on the sketch below.
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Overexcavation for structural fill placement below footings should be conducted as
shown below. The overexcavation should be backfilled up to the footing base elevation,
with structural fill or improved natural fill placed, as recommended in the Earthwork

section.

Tank Hydro-test

Prior to the completion of pipe connections, a hydro-test is recommended as the
standard practice. To mitigate the risk of excessive settlement, we recommend the
hydro test be extended a preloading program. The tank should be filled with water to
the full height of the tank. A settlement monitoring program should be set up to
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monitor the tank settlement. The duration of the hydro test/preloading program should

be based on the settlement monitoring results. The monitoring should be at least two
weeks and a four-week time slot is recommended in the schedule plan. The

geotechnical engineer should plot the settlement curves and the hydro test/preloading
may be terminated after the settlement curves reach an asymptotical state. We expect

less than 0.5 inches of rebound after the preloading program.
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The mechical and pipe connections shoud be finalized or adjusted as the completion of
the hydro test/preloading program. Relatively flexible connections should be used.

Floor Slabs

Design parameters for floor slabs assume the requirements for Earthwork have been

followed. Specific attention should be given to positive drainage away from the structure

and positive drainage of the aggregate base beneath the floor slab.

Depending upon the finished floor elevation, unsuitable, weak, and/or soft to medium
stiff soils may be observed at the floor slab subgrade level. These soils should be
replaced with structural fill so the floor slab is supported on at least 4 inches of base
material and 2 feet of compacted suitable natural soils or structural fill.

Floor Slab Designh Parameters

Item Description
Floor Slab Structural fill or improved existing subgrade compacted to
Support* recommendations in Earthwork

Estimated Modulus

of Subgrade 150 pounds per square inch per inch (psi/in) for point loads
Reaction ?

Base

course/capillary 4 inches of free draining granular material

break 3

Vapor barrier4 Project Specific.

Structural Floor slabs should be structurally separated from columns and
considerations> walls to allow relative movements.

1. Floor slabs should be structurally independent of building footings or walls to
reduce the possibility of floor slab cracking caused by differential movements
between the slab and foundation.

2. Modulus of subgrade reaction is an estimated value based upon our experience
with the subgrade condition, the requirements noted in Earthwork, and the
floor slab support as noted in this table. It is provided for point loads. For large
area loads the modulus of subgrade reaction would be lower.

3. The floor slab design should include a base course comprised of free-draining,
compacted, granular material, at least 4 inches thick. The granular subbase
may be graded aggregate base (GAB) or sands containing less than 5 percent
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Item Description

fines material passing the #200 sieve). GAB subbase can also help improve the
workability of the subgrade especially during rain periods.

4. The use of vapor retarder should be considered beneath concrete slabs on the
grade that will be covered with wood, tile, carpet or other moisture sensitive or
impervious coverings, or when the slab will support equipment sensitive to
moisture. When conditions warrant the use of a vapor retarder, the slab
designer should defer to ACI 302 and/or ACI 360 for procedures and cautions
regarding the use and placement of a vapor retarder.

5. Floor slabs should be structurally independent of any building footings or walls
to reduce the possibility of floor slab cracking caused by differential movements
between the slab and foundation. Where floor slabs are tied to perimeter walls
or turn-down slabs to meet structural or other construction objectives, our
experience indicates that any differential movement between the walls and
slabs will likely be observed in adjacent slab expansion joints or floor slab
cracks that occur beyond the length of the structural dowels. The structural
engineer should account for this potential differential settlement through use of
sufficient control joints, appropriate reinforcing or other means.

The use of a vapor retarder should be considered beneath concrete slabs on grade
covered with wood, tile, carpet, or other moisture sensitive or impervious coverings,
when the project includes humidity-controlled areas, or when the slab will support
equipment sensitive to moisture. When conditions warrant the use of a vapor retarder,
the slab designer should refer to ACI 302 and/or ACI 360 for procedures and cautions
regarding the use and placement of a vapor retarder.

Saw-cut contraction joints should be placed in the slab to help control the location and
extent of cracking. For additional recommendations, refer to the ACI Design Manual.
Joints or cracks should be sealed with a waterproof, non-extruding compressible
compound specifically recommended for heavy duty concrete pavement and wet
environments.

Where floor slabs are tied to perimeter walls or turn-down slabs to meet structural or
other construction objectives, our experience indicates differential movement between
the walls and slabs will likely be observed in adjacent slab expansion joints or floor slab
cracks beyond the length of the structural dowels. The Structural Engineer should
account for potential differential settlement through use of sufficient control joints,
appropriate reinforcing or other means.

Mitigation measures, as noted in Earthwork, are critical to the performance of floor
slabs. In addition to the mitigation measures, the floor slab can be stiffened by adding
steel reinforcement, grade beams, and/or post-tensioned elements.
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Floor Slab Construction Considerations

Finished subgrade, within and for at least 10 feet beyond the floor slab, should be
protected from traffic, rutting, or other disturbance and maintained in a relatively moist
condition until floor slabs are constructed. If the subgrade should become damaged or
desiccated prior to construction of floor slabs, the affected material should be removed,
and structural fill should be added to replace the resulting excavation. Final conditioning
of the finished subgrade should be performed immediately prior to placement of the floor
slab support course.

The Geotechnical Engineer should observe the condition of the floor slab subgrades
immediately prior to placement of the floor slab support course, reinforcing steel, and
concrete. Attention should be paid to high traffic areas that were rutted and disturbed
earlier, and to areas where backfilled trenches are located.

Deep Foundations

Based on the provided information and existing subsurface conditions, the ground-level
water tank should be supported on a deep foundation system including pile foundations.
We evaluated different foundation options based on reliability, cost, and constructability,
and considered driven prestressed concrete (PSC) and auger-cast-in-place (ACIP) piles
as the most suitable piles for this project. In general, PSC piles are more reliable than
ACIP piles. We analyzed pile axial and lateral capacities for 12, 16, and 18 inches square
PSC piles, and 14, 16, 18 and 20 inches round ACIP piles. This section describes the
procedures for pile capacity evaluations and presents our recommendations for the pile
axial and lateral capacities.

Pile Axial Capacity

We analyzed pile axial capacities of both PSC piles and ACIP piles. The ACIP piles are
generally more economical than PSC piles but less reliable than PSC piles. To improve
the quality of ACIP piles, we recommend the ACIP piles be installed carefully to avoid the
potential necking or mining during construction. All piles are required to penetrate
through the clay layer and into the underlying dense sands. For PSC piles, the piles may
have difficulties penetrating deep into the dense sands that have blow counts between
40 and 60 blows per foot. A relative larger hammer may be required. Furthermore, we
recommend the PSC piles be manufactured using concrete with 28-day compression
strength of 7,000 psi. The piles should have an effective prestressing of at least 1,000
psi after relaxation.

Based on soil parameters from the subsurface exploration, we calculated the allowable axial
compression and tension capacities based from the soil properties at CPT sounding C1. A

Facilities | Environmental | Geotechnical | Materials 18



Geotechnical Engineering Report

JWSC Canal Rd WTP | Brunswick, Georgia - rerracon

April 24, 2023 | Terracon Project No. ES225199

factor of safety of 2 and 2.5 were included in the allowable pile capacities for PSC piles and
auger cast piles, respectively. We assume the height of fill will be less than four feet
and no downdrag forces were considered in the analysis of the compression
capacities of piles.

The very dense sand layer that is considered a pile bearing layer was located at a 58 to 63
feet BGS. In general, all the piles should be extended at least 5 feet into the dense sand layer
in order to achieve reliable bearing capacities. The estimated allowable pile axial capacities
are summarized in the following tables. The recommended capacities were slightly lower than
the capacities estimated based on the CPT data to take account of the interbedded weak zones
within the dense sand layers.

Recommended Axial Capacities for PSC piles (based on CPT sounding C1)

Pile Tip Depth 12-inch 16-inch 18-inch
(feet, BGS) PSC Piles PSC Piles PSC Piles

Allowable Compression Capacities (kips)
58 60 90 105
63 120 195 240
Allowable Tension Capacities (kips)

58 20 30 35
63 40 65 80

Recommended Axial Capacities for ACIP piles (based on CPT sounding C1)

Pile Tip Depth 14-inch 16-inch 18-inch 20-inch
(feet, BGS) ACIP Piles ACIP Piles ACIP Piles ACIP Piles

Allowable Compression Capacities (kips)

63 87 90 98 113
68 95 143 173 210

Allowable Tension Capacities (kips)

63 29 28 &9 38
68 32 48 58 70

We recommend that center-center spacing between adjacent piles be maintained at least
three times the pile side dimension. Piles installed less than the recommended spacing
may result in driving difficulty or pile heave. Close attention should be directed during
construction to observe potential pile heave. If pile heave is observed, the driving
procedures or sequence may be adjusted to reduce or eliminate pile heave and heaved
piles should be re-taped before cutoff.
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Pile Lateral Capacity

Behavior of the vertical piles under lateral loads was analyzed using the computer
program LPILE v.2019. The LPILE program employs the p-y method based on the user-
specified soil and pile properties. The deflections, rotations, and bending moments in a pile
were calculated by solving the beam bending equation using finite difference numerical
analysis. The allowable lateral pile capacities will be a function of the allowable lateral
deflection at the pile top. The pile head deflections will be largely determined by the type of
connections between pile head and pile cap. The actual connection may fall somewhere
between fixed head and free head conditions. The calculated lateral responses of PSC piles
and ACIP piles are profiled in Supporting Information of this report.

Based on the profiles, the maximum bending moments and shear forces occur in the upper 25
to 30 feet. This upper portion of the piles should have adequate reinforcement designed for
the required lateral loads. The following table summarizes the lateral capacities of piles based
on the limiting lateral pile head deflection of 0.5 inch.

Recommended Lateral Capacities (kips) for PSC Piles

Load Condition 12-inch PSC Pile 16-inch PSC Pile 18-inch PSC Pile
Free Head Connection 10.5 17.5 21.5
Fixed Head Connection 26.5 44 54

The above allowable lateral capacities are based on an allowable lateral deflection of 0.5
inches. Please refer the Lpile results in the appendix for piles with a larger allowable
deflection.

Recommended Lateral Capacities (kips) for ACIP Piles

- 14-inch 16-inch ACIP 18-inch 20-inch

FOeiC onsiton ACIP Pile Pile ACIP Pile ACIP Pile
Free Head Connection 11 14 17.5 21
Fixed Head Connection 27.5 35 43.5 52

The above allowable lateral capacities are based on an allowable lateral deflection of 0.5
inches. Please refer the Lpile results in the appendix for piles with a larger allowable
deflection.
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Pile Testing and Monitoring for Driven PSC Piles

Due to the critical nature of the project, a pile monitoring and testing program is very
important during production pile installation. The testing program will be required for the
confirmation of pile lengths and capacities and the determination of pile driving criteria.
Terracon should be retained for the monitoring and testing of the pile installation. Pile
testing using pile driving analyzer (PDA) testing is recommended to measure driving
stresses, evaluate hammer performance and verify pile capacities. PDA testing should be
performed on at least two piles during the initial driving and restrike. Additional PDA
tests should be performed if a different size or length of pile is used. The test piles can
be as production piles.

Proper selection of a driving system is very important to install the recommended piles
to the required depth and capacities. The hammer should have adequate energy to allow
the piles to penetrate into the dense sand layer without introducing damaging driving
stresses. The hammer should not generate excessive driving stresses to result in pile
damage. Terracon requests an opportunity to evaluate the driving equipment and
procedures after the pile hammer, pile cushion and driving procedures have been
selected. We will perform a wave equation analysis of the proposed driving system. The
driving system and procedures can be accepted only after a pile testing program.

During production pile installation, a Terracon geotechnical engineer should observe the
initial pile installation. The purpose of the observation is to determine if the
recommendations have been implemented.

The geotechnical engineer or an engineering technician working under the direction of
the geotechnical engineer should monitor the entire driving process. Complete driving
and installation records should be maintained.

For each pile driven, driving records should at least include pile type and dimensions,
pile tip and cut-off elevations, butt deviation, batter angle, time to set up, time of
driving, plumbness, penetration resistance values for each foot and any incidents
relevant to the pile foundation installation such as pile damage or break-down of driving
equipment. The geotechnical engineer should review the driving records and recommend
necessary adjustments to achieve the design objectives.

Pile Installation, Load Testing and Quality Control for ACIP Piles

Pile Testing Program: A pile test program is recommended for this project. The purpose of
the pile test program is to verify the contractor’s installation procedures and the estimated
pile capacities. Installation procedures, refusal criteria if encountered, and pile capacities may
be adjusted based on the results of the pile test program. We recommend that at least two
probe piles be installed within the tank area and one probe pile be selected for load test.
Additional test piles should be installed if more than one pile size is considered or significantly
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different conditions are encountered among the test piles. The geotechnical engineer should
help select locations for the test piles based on the soil conditions. The test program should
be performed under the direct supervision of the geotechnical engineer.

We recommend static load testing be performed on at least one pile using strain gages along
the center bar. Additional test piles with varying length may be performed to provide
information for a potentially more economical foundation design. The strain gages should be
placed based on the soil stratigraphy at the test pile location. The test piles should be loaded
to at least three times of the design load. The test program should also include
inspection/calibration of grout pump equipment and observation of augering/installation of
indicator piles. Single hole sonic logging (SSL) is recommended on all test piles to evaluate
the pile integrity and cross-section along the depth. The production piles should be installed
using the procedures and criteria established from the test program.

Pile Monitoring Program There are inherent uncertainties with pile integrity in pile
installation. The uncertainties or risks are considered relatively high for this site due to the soil
profiles and the site development history. A quality control and testing program is essential to
ensure the integrity of the piles. The recommended pile capacities are based on the conditions
that all piles will be monitored by a qualified engineering firm retained by the owner and
directly supervised by the geotechnical engineer. This monitoring provision is required by the
International Building Code (IBC) 2018 and Georgia Special Inspection Guidelines in
accordance with 1BC2018.

Pile Integrity Testing. The risk of bulging and necking increases with the presence of a
very soft soil deposit. Terracon recommends the integrity for the piles be tested using thermal
integrity profiling (TIP) in accordance with ASTM D7949.

TIP is a relatively new technology for assessing the quality of cast-in-place concrete
foundations using the temperature field generated by curing cement. Fundamentally, a
shortage of competent concrete such as necking is registered by relatively cool regions while
the presence of extra concrete such as bulging is registered by warm regions. TIP measures
the concrete temperatures either by a thermal probe or by embedded thermal sensors in the
concrete. The thermal probe requires an access tube filled with water be prepared for probing;
the measured temperature can be profiled continuously along the pile; however, the testing
time is not continuous and should be selected at peak temperature. The testing by embedded
thermal sensors typically gets temperatures through deploying thermal sensors at different
depths, measures the temperature continuously, and automatically detects the peak
temperature. However, it sacrifices the sensors embedded in the concrete.

We recommend TIP testing be performed on all test piles and approximately 10 percent of the
production piles. Terracon should select piles to be tested based on the conditions observed
during installations as well as other considerations. The contractor shall prepare access tubes
and install tubes along the center based on Terracon’s selection of test piles.
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Pile Spacing and Sequencing. We recommend that center-center spacing between adjacent
piles be maintained at least three times the pile diameter. No reduction of axial pile capacity
was considered for the group effect. Piles should not be installed less than 10 feet away from
the nearest pile within 12 hours from its installation. The contractor should develop a
sequencing plan to allow adequate grout setup before installing adjacent piles. The test
program, especially the SSL testing, should verify the recommended spacing and effect of
sequencing.

General Comments

As the project progresses, we address assumptions by incorporating information provided
by the design team, if any. Revised project information that reflects actual conditions
important to our services is reflected in the final report. The design team should
collaborate with Terracon to confirm these assumptions and to prepare the final design
plans and specifications. This facilitates the incorporation of our opinions related to the
implementation of our geotechnical recommendations.

Any information conveyed prior to the final report is for informational purposes only and
should not be considered or used for decision-making purposes.

Our analysis and opinions are based upon our understanding of the project, the
geotechnical conditions in the area, and the data obtained from our site exploration.
Variations will occur between exploration point locations or due to the modifying effects
of construction or weather. The nature and extent of such variations may not become
evident until during or after construction.

Terracon should be retained as the Geotechnical Engineer, where noted in this report, to
provide observation and testing services during pertinent construction phases. If
variations appear, we can provide further evaluation and supplemental recommendations.
If variations are noted in the absence of our observation and testing services on-site, we
should be immediately notified so that we can provide evaluation and supplemental
recommendations.

Our Scope of Services 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.

Our services and any correspondence are intended for the sole benefit and exclusive use
of our client for specific application to the project discussed and are accomplished in
accordance with generally accepted geotechnical engineering practices with no third-party
beneficiaries intended.
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Any third-party access to services or correspondence is solely for information purposes to
support the services provided by Terracon to our client. Reliance upon the services and
any work product is limited to our client and is not intended for third parties. Any use or
reliance of the provided information by third parties is done solely at their own risk. No
warranties, either express or implied, are intended or made.

Site characteristics as provided are for design purposes and not to estimate excavation
cost. Any use of our report in that regard is done at the sole risk of the excavating cost
estimator as there may be variations on the site that are not apparent in the data that
could significantly affect excavation cost.

Any parties charged with estimating excavation costs should seek their own site
characterization for specific purposes to obtain the specific level of detail necessary for
costing. Site safety and cost estimating including excavation support and dewatering
requirements/design are the responsibility of others. Construction and site development
have the potential to affect adjacent properties. Such impacts can include damages due
to vibration, modification of groundwater/surface water flow during construction,
foundation movement due to undermining or subsidence from excavation, as well as noise
or air quality concerns. Evaluation of these items on nearby properties are commonly
associated with contractor means and methods and are not addressed in this report. The
owner and contractor should consider a preconstruction/precondition survey of
surrounding development.

If changes in the nature, design, or location of the project are planned, our
conclusions and recommendations shall not be considered valid unless we review
the changes and either verify or modify our conclusions in writing.
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Attachments
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Exploration and Testing Procedures

Field Exploration

Number of Maximum Boring

Type of Exploration Location

Borings Depth (feet)
5 ) 30 Pump station
Cone Penetrat_lon Test (CPT) building
Borings
3 80 Tank perimeter areas

Tank perimeter,

7 Hand Auger Borings (HA) 5 pump station, and
parking areas

Boring Layout and Elevations: Terracon personnel provided the boring layout using
handheld GPS equipment (estimated horizontal accuracy of about *+10 feet) and
referencing existing site features. Approximate ground surface elevations were estimated
using Google Earth. If elevations and a more precise boring layout are desired, we
recommend borings be surveyed.

Subsurface Exploration Procedures: We pushed the CPT soundings with a truck-
mounted drill rig. CPT sounding is the technology in which an electronically instrumented
cone penetrometer is hydraulically pushed through the soil while nearly continuous
readings are recorded to a portable computer. The cone is equipped with electronic load
cells to measure tip resistance and sleeve resistance and a pressure transducer to
measure the generated ambient pore pressure. The face of the cone has an apex angle
of 60° and an area of 10 cm?. Digital data representing the tip resistance, friction
resistance, pore water pressure, and probe inclination angle are recorded about every 2
centimeters while advancing through the ground at a rate between 1% and 2%
centimeters per second. These measurements are correlated to various soil properties
used for geotechnical design. No soil samples are gathered through this subsurface
investigation technique.

CPT testing was conducted in general accordance with ASTM D5778 "Standard Test
Method for Performing Electronic Friction Cone and Piezocone Penetration Testing of
Soils.” Upon completion, the CPT data collected was analyzed and processed by the
project engineer.

Hand auger borings were conducted in general accordance with ASTM D 1452-80,
Standard Practice for Soil Investigation and Sampling by Auger Borings. In this test,
hand auger borings are drilled by rotating and advancing a bucket auger to the desired
depths while periodically removing the auger from the hole to clear and examine the
auger cuttings. The soils are classified in accordance with ASTM D2488.

Facilities | Environmental | Geotechnical | Materials
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We also observed the boreholes while drilling and at the completion of drilling for the
presence of groundwater. The groundwater levels are shown on the attached boring
logs.

The sampling depths, penetration distances, and other sampling information was recorded
on the field boring logs. The samples were placed in appropriate containers and taken to
our soil laboratory for testing and classification by a Geotechnical Engineer. Our
exploration team prepared field boring logs as part of the drilling operations. These field
logs included visual classifications of the materials observed during drilling and our
interpretation of the subsurface conditions between samples. Final boring logs were
prepared from the field logs. The final boring logs represent the Geotechnical Engineer's
interpretation of the field logs and include modifications based on observations and tests
of the samples in our laboratory.

Laboratory Testing

The project engineer reviewed the field data and assigned laboratory tests. The laboratory
testing program included the following types of tests:

m ASTM D2216 Standard Test Methods for Laboratory Determination of Water
(Moisture)

m ASTM D422 Standard Test Method for Particle-Size Analysis of Soils
s ASTM D4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils

m ASTM D516-16 and G51-18 — Standard Test Method for Corrosion Test Series of
Soils

The laboratory testing program often included examination of soil samples by an engineer.
Based on the results of our field and laboratory programs, we described and classified the
soil samples in accordance with the Unified Soil Classification System.

Facilities | Environmental | Geotechnical | Materials



GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

AHA Hospitals:
Source: American Hospital Association, Inc.
Telephone: 312-280-5991
The database includes a listing of hospitals based on the American Hospital Association’s annual survey of hospitals.
Medical Centers: Provider of Services Listing
Source: Centers for Medicare & Medicaid Services
Telephone: 410-786-3000
A listing of hospitals with Medicare provider number, produced by Centers of Medicare & Medicaid Services,
a federal agency within the U.S. Department of Health and Human Services.
Nursing Homes
Source: National Institutes of Health
Telephone: 301-594-6248
Information on Medicare and Medicaid certified nursing homes in the United States.
Public Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on elementary
and secondary public education in the United States. It is a comprehensive, annual, national statistical
database of all public elementary and secondary schools and school districts, which contains data that are
comparable across all states.
Private Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on private school locations in the United States.
Daycare Centers: Child Care Centers
Source: Department of Human Resources
Telephone: 404-651-5562

Flood Zone Data: This data was obtained from the Federal Emergency Management Agency (FEMA). It depicts 100-year and
500-year flood zones as defined by FEMA. It includes the National Flood Hazard Layer (NFHL) which incorporates Flood
Insurance Rate Map (FIRM) data and Q3 data from FEMA in areas not covered by NFHL.

Source: FEMA

Telephone: 877-336-2627

Date of Government Version: 2003, 2015

NWI: National Wetlands Inventory. This data, available in select counties across the country, was obtained by EDR
in 2002, 2005, 2010 and 2015 from the U.S. Fish and Wildlife Service.

State Wetlands Data: Wetlands Inventory

Source: Georgia GIS Clearinghouse
Telephone: 706-542-1581

Current USGS 7.5 Minute Topographic Map
Source: U.S. Geological Survey

STREET AND ADDRESS INFORMATION

A© 2015 TomTom North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc. The use of this material is subject
to the terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material.
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Site Location and Exploration Plans

Contents:

Site Location Plan
Exploration Plan
Subsurface Profile Cross Section (C1-C5)

Note: All attachments are one page unless noted above.
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Exploration and Laboratory Results

Contents:

CPT Boring Logs (C1-C5, 5 pages)

Hand Auger Boring Logs (HA1-HA7, 7 pages)
Summary of Laboratory Results

Atterberg Limits

Grain Size Distribution

Corrosion Testing Results

Note: All attachments are one page unless noted above.
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THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. CPT REPORT ES225199 - JWSC CANAL RD WTP.GPJ TERRACON_DATATEMPLATE.GDT 1/27/23

CPT LOG NO. C1

Page 1 of 1

PROJECT: JWSC Canal Rd WTP

CLIENT: Thomas & Hutton Engineering Co

Savannah, GA

Brunswick, GA

SITE: Harry Driggers Blvd.

TEST LOCATION: See Exploration Plan

31.24736°
Longitude: -81.48744°

20 0.05 0.10 0.15

5 10
Depth Tip Resistance, g, Sleeve Friction, f,
(ft) (tsf) (tsf)

0.20

Friction Ratio, F,

Hydrostatic Pressure
Pore Pressure, u,

Material

Description Elev.

Normalized CPT (ft)
Soil Behavior Type

- 15

L 25 1

- 30

- 35

- 40

L 45 1%
- 50

- 55

- 60

65

123496768

-5
10

T .15

e
s
! a0
| a5
e
f s

T 50

I .55

T 60

__65_

Elevations not obtained

See Exploration and Testing Procedures for a description of field and laboratory procedures used and additional data (If any).

1 Sensitive, fine grained

3 Clay - silty clay to clay

CPT sensor calibration reports available upon request. . 2 Organic soils - clay

4 Silt mixtures - clayey silt to silty clay

5 Sand mixtures - silty sand to sandy silt
6 Sands - clean sand to silty sand

7 Gravelly sand to dense sand

8 Very stiff sand to clayey sand

9 Very stiff fine grained

WATER LEVEL OBSERVATION

¥ 2 it measured water depth

(used in normalizations and correlations;

See Supporting Information)

Probe no. 5645 with net area ratio of 0.842

Manufactured by Geotech A.B.; calibrated 9/28/2022
Tip and sleeve areas of 15 cm’ and 225 cm®

i ferracon

2201 Rowland Ave
Savannah, GA

CPT Started: 11/14/2022

CPT Completed: 11/14/2022

Rig: Geoprobe

Operator: MC/KC

Project No.: ES225199




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. CPT REPORT ES225199 - JWSC CANAL RD WTP.GPJ TERRACON_DATATEMPLATE.GDT 1/27/23

CPT LOG NO. C2

Page 1 of 1

PROJECT: JWSC Canal Rd WTP

CLIENT: Thomas & Hutton Engineering Co
Savannah, GA

SITE: Harry Driggers Blvd.
Brunswick, GA

TEST LOCATION: See Exploration Plan

Latitude:  31.24729°
Longitude: -81.48734°

— — Hydrostatic P ;
5 10 15 20 005 010 0.5 0.20 ydrostaZe —Tessure o Material
Depth Tip Resistance, g, Sleeve Friction, f, Friction Ratio, F, Pore Pressure, u, escription oy
(ft) (tsf) (tsf) (%) (tsf) Normalized CPT (ft)
—_— —_— —_— Soil Behavior Type
0 4 12345678
- 5 -5
- 10 +-10 4
- 15 +-15 4
- 20 :: -20 -
- 25 + -25 1
- 30 € +-30 1
- 35 + -35 1
- 40 + -40 4
- 45 + -45 1
- 50 + -50
- 55 + -55
F 60 i + -60
i Refysal at 61.7Fee; : : : : : 1
L 65 L e ] T .65

Elevations not obtained

See Exploration and Testing Procedures for a description of field and laboratory procedures used and additional data (If any).

1 Sensitive, fine grained

3 Clay - silty clay to clay
4 Silt mixtures - clayey silt to silty clay

CPT sensor calibration reports available upon request. . 2 Organic soils - clay

5 Sand mixtures - silty sand to sandy silt
6 Sands - clean sand to silty sand

7 Gravelly sand to dense sand

8 Very stiff sand to clayey sand

9 Very stiff fine grained

WATER LEVEL OBSERVATION

¥ 5t estimated water depth

(used in normalizations and correlations;

See Supporting Information)

Probe no. 5645 with net area ratio of 0.842

Manufactured by Geotech A.B.; calibrated 9/28/2022
Tip and sleeve areas of 15 cm’ and 225 cm®

CPT Started: 11/14/2022

CPT Completed: 11/14/2022

i ferracon

Operator: MC/KC

2201 Rowland Ave
Savannah, GA

Project No.: ES225199
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CPT LOG NO. C3

Page 1 of 1

PROJECT: JWSC Canal Rd WTP

CLIENT: Thomas & Hutton Engineering Co
Savannah, GA

SITE: Harry Driggers Blvd.
Brunswick, GA

Latitude:

TEST LOCATION: See Exploration Plan

31.24739°
Longitude: -81.48731°

5 10 15

20
Depth Tip Resistance, g,
(ft) (tsf)

0.05

0.10 0.15
Sleeve Friction, f,
(tsf)

0.20
Friction Ratio, F,
(%)

4

Hydrostatic Pressure

Pore Pressure, u,
(tsf)

Material
Description
Normalized CPT E('fet;’

Soil Behavior Type

100

150 200

12349678

n -5 -
: oo
- 15 -15
20 - F 201
P L 25
- 30 : -30 7
- 35 -35 7
- 40 .. E -40
- 45 -45
- 50 -50 7
- 55 557
_60_5 ...... [ L e E -60 -
e T i fiiiil 0] s ]

See Exploration and Testing Procedures for a description of field and laboratory procedures used and additional data (If any). CPT sensor calibration reports available upon request. . % §?§,’;§g:éle?;fllr?\:y%§g ::

Elevations not obtained 4 Silt mixtures - clayey silt to silty clay

5 Sand mixtures - silty sand to sandy silt

6 Sands - clean sand to silty sand
7 Gravelly sand to dense sand

8 Very stiff sand to clayey sand

9 Very stiff fine grained

WATER LEVEL OBSERVATION

¥ 4 it measured water depth

(used in normalizations and correlations;

See Supporting Information)

Probe no. 5645 with net area ratio of 0.842

Manufactured by Geotech A.B.; calibrated 9/28/2022
Tip and sleeve areas of 15 cm’ and 225 cm®

CPT Started: 11/14/2022

CPT Completed: 11/14/2022

i ferracon

Rig: Geoprobe

Operator: MC/KC

2201 Rowland Ave
Savannah, GA

Project No.: ES225199
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CPT LOG NO.

C4

Page 1 of 1

PROJECT: JWSC Canal Rd WTP

CLIENT: Thomas & Hutton Engineering Co
Savannah, GA

TEST LOCATION: See Exploration Plan

SITE: Harry Driggers Blvd.
Brunswick, GA

Latitude:  31.24715°
Longitude: -81.48756°

5 10 15 20 005 010 0.5 0.20 Hydrostatic Pressure Material

Depth Tip Resistance, g, Sleeve Friction, f, Friction Ratio, F, Pore Pressure, u, Description gy

() _tsh_ _sh _OR) = Soi Bonavior Tope ()
) 1234°678 -0 -
L 5 5 ]
L 15 -15 4
- 30 -30 7
- 35 -35 7
45 b oas
- 50 -50 7
L 55 -55
L 60 -60 -
65 Retwsalatesaronr o o P SSUUN U NN SOURS UNNSUOP SO SO OO SO SIS SUN ORSE SO SR S SO SE S OO O O PO

Elevations not obtained

See Exploration and Testing Procedures for a description of field and laboratory procedures used and additional data (If any).

1 Sensitive, fine grained

2 Organic soils - clay

3 Clay - silty clay to clay

4 Silt mixtures - clayey silt to silty clay

5 Sand mixtures - silty sand to sandy silt
6 Sands - clean sand to silty sand

7 Gravelly sand to dense sand

8 Very stiff sand to clayey sand

9 Very stiff fine grained

CPT sensor calibration reports available upon request. .

WATER LEVEL OBSERVATION

¥ 3 it estimated water depth

(used in normalizations and correlations;

See Supporting Information)

Probe no. 5645 with net area ratio of 0.842

Manufactured by Geotech A.B.; calibrated 9/28/2022
Tip and sleeve areas of 15 cm’ and 225 cm®

i ferracon

2201 Rowland Ave
Savannah, GA

CPT Started: 11/14/2022 CPT Completed: 11/14/2022

Rig: Geoprobe Operator: MC/KC

Project No.: ES225199
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CPT LOG NO.

C5

Page 1 of 1

PROJECT: JWSC Canal Rd WTP

CLIENT: Thomas & Hutton Engineering Co
Savannah, GA

Brunswick, GA

SITE: Harry Driggers Blvd.

Latitude:

TEST LOCATION: See Exploration Plan

31.24719°
Longitude: -81.48742°

D— Hydrostatic Pressure :
5 10 20 005 010 015 0.0 yeroseme T poaterial

Depth Tip Resistance, g, Sleeve Friction, f, Friction Ratio, F, Pore Pressure, u, escription oy

(ft) (tsf) (tsf) (%) (tsf) Normalized CPT (ft)

—_— —_— —_— Soil Behavior Type

. 100 150 200 05 10 15 123456738
- 5 _5 -
i +-10 4
L 15 i +-15 1
- 20 - :: -20 -
- 25 1 + -25 1
- 30 + +-30 1
- 35 + -35 1
- 40 + -40 4
- 45 + -45 1
- 50 + -50
- 55 + -55
- 60 + -60
L 65 Lo ] I 65

. . 1 Sensitive, fine grained
See Exploration and Testing Procedures for a description of field and laboratory procedures used and additional data (If any). CPT sensor calibration reports available upon request. . % glragavjig”foilc?a- c‘lgyé a
Elevations not obtained 4 Siltymixtuyes -yclayeyysilt to silty clay

5 Sand mixtures - silty sand to sandy silt

6 Sands - clean sand to silty sand
7 Gravelly sand to dense sand

8 Very stiff sand to clayey sand

9 Very stiff fine grained

WATER LEVEL OBSERVATION

¥ 4 it measured water depth

(used in normalizations and correlations;

See Supporting Information)

Probe no. 5645 with net area ratio of 0.842

Manufactured by Geotech A.B.; calibrated 9/28/2022
Tip and sleeve areas of 15 cm’ and 225 cm®

i ferracon

2201 Rowland Ave
Savannah, GA

CPT Started: 11/14/2022

CPT Completed: 11/14/2022

Rig: Geoprobe

Operator: MC/KC

Project No.: ES225199




JWSC Canal Rd WTP | -
Harry Driggers Blvd. | Brunswick, GA - rerracon

Terracon Project No. ES225199 2201 Rowland Ave

Boring Log No. HA1 sevannan, &4

o |Location: See Exploration Plan ol © ~ AtE_ert_)erg
o ~ |2l 2 X imits
- £ (28] s> =
O |Latitude: 31.2473° Longitude: -81.4874° - ﬂ,’*g m 9 2 9 g
< < o o | 8o =
Q
& 2 |88 E|ZE| weer [&F
Qo © o
V] o |= o| » (o]
Depth (Ft.) Elevation.: 0 (Ft.)
M TOPSOIL, with roots, pinestraw, and leaves, fine grained, brown/dark brown, silty sand
0.7 -0.7
RNEN SILTY SAND (SM), fine grained, brown/dark brown
KEaE 1-
Neah 2
1113.0 -3 3]
% CLAYEY SAND (SC), with trace organics, fine grained, dark brown
%5.0 3l g 7
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory Water Level Observations Drill Rig
procedures used and additional data (If any). ~Z Groundwater encountered @ 5 ft BGS Hand Auger
See Supporting Information for explanation of symbols and abbreviations. Mottling encountered @ 3 ft BGS
Driller
Notes Advancement Method SELLED
Elevation Reference: Elevations not obtained flantaliapdiaticen Logged by
SF/MA/DD

Boring Started
Abandonment Method 11-03-2022
Boring backfilled with auger cuttings upon completion.
Boring Completed
11-03-2022

Facilities | Environmental | Geotechnical | Materials



JWSC Canal Rd WTP
Harry Driggers Blvd. | Brunswick, GA
Terracon Project No. ES225199

jiferracon

2201 Rowland Ave
Savannah, GA

Boring Log No. HA2

o |Location: See Exploration Plan S A ~ AtEienl:]ti)érg
3 25 5.2 2
L |Latitude: 31.2474° Longitude: -81.4874° |85 18x g0
5 £ |35/ 8|58 3
o 2 |58 E|TE| LLPPI |2
Qo © o
0 o |2E8|» S
Depth (Ft.) Elevation.: 0 (Ft.)
BN TOPSOIL, with roots, pinestraw, and leaves, fine grained, dark brown, silty sand
c =07 -0.7
ENAE SILTY SAND (SM), fine grained, dark brown/gray
KEaE 14
Sy 2 - @ 17.6 13
RERE 3
1.4.5 -4.5
% CLAYEY SAND (SC), fine grained, dark brown/gray/orange @ 22.4| 27-13-14 | 35
y AS.O -5 5
Boring Terminated at 5 Feet

See Exploration and Testing Procedures for a description of field and laboratory
procedures used and additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Notes
Elevation Reference: Elevations not obtained

Water Level Observations
Groundwater not encountered

Mottling encountered @ 4.5 ft BGS

Advancement Method
Manual hand auger

Abandonment Method
Boring backfilled with auger cuttings upon completion.

Drill Rig
Hand Auger

Driller
SF/MA/DD

Logged by
SF/MA/DD

Boring Started
11-03-2022

Boring Completed
11-03-2022

Facilities | Environmental | Geotechnical | Materials



JWSC Canal Rd WTP
Harry Driggers Blvd. | Brunswick, GA
Terracon Project No. ES225199

jiferracon

2201 Rowland Ave
Savannah, GA

Boring Log No. HA3

o |Location: See Exploration Plan R A Y S AtEienl:]ti)érg
3 _ REE IS 2.,
O | Latitude: 31.2473° Longitude: -81.4873° = ﬂ,"g o | S go
< < P o | 8o =
[9)
e 2 |88 E|ZE| weer [&F
= Qo © o
(U] [a)] o|»n o
Depth (Ft.) Elevation.: 0 (Ft.)
M TOPSOIL, with leaves, pinestraw, and sticks, fine grained, dark brown, silty sand
0.5 -0.5
SILTY SAND (SM), fine grained, dark brown/gray
1 -
2 -
1-J3.0 -3 3
SANDY LEAN CLAY (CL), brown/dark brown/orange/gray
/ 4 |
/5.0 -5 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory Water Level Observations Drill Rig
procedures used and additional data (If any). Groundwater not encountered Hand Auger
See Supporting Information for explanation of symbols and abbreviations. Mottling encountered @ 3 ft BGS
Driller
Notes Advancement Method SELLED
Elevation Reference: Elevations not obtained e (e ewger Iég/gP?E/dDIE’)y

Abandonment Method

Boring backfilled with auger cuttings upon completion.

Boring Started
11-03-2022

Boring Completed
11-03-2022

Facilities | Environmental | Geotechnical | Materials



JWSC Canal Rd WTP
Harry Driggers Blvd. | Brunswick, GA
Terracon Project No. ES225199

jiferracon

2201 Rowland Ave
Savannah, GA

Boring Log No. HA4

o |Location: See Exploration Plan ol © ~ AtE_ert_)erg
o ~ |2l 2 X imits
- £ (28] s> =
O |Latitude: 31.2471° Longitude: -81.4875° = j,’*g o | S go
< < P o | 8o =
[9)
e 2 |88 E|ZE| weer [&F
of ® S
(U] [a)] = o| » (@)
Depth (Ft.) Elevation.: 0 (Ft.)
RN SILTY SAND (SM), with roots, straws, and leaves, fine grained, dark brown
ARER with trace organics
EaRs 14
AEEN 2
: o) :,2.5 2.5
Y, SANDY LEAN CLAY (CL), orange/brown/dark brown
/ 3
_ 4
/ dark brown/gray/orange
/545.0 5 g
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory Water Level Observations Drill Rig
procedures used and additional data (If any). Groundwater not encountered Hand Auger
See Supporting Information for explanation of symbols and abbreviations. Mottling encountered @ 0.7 ft BGS
Driller
Notes Advancement Method SELLED
Elevation Reference: Elevations not obtained e (e ewger Logged by
SF/MA/DD

Abandonment Method

Boring backfilled with auger cuttings upon completion.

Boring Started
11-03-2022

Boring Completed
11-03-2022

Facilities | Environmental | Geotechnical | Materials



JWSC Canal Rd WTP | -
| Brunswick, GA - rerracon

Harry Driggers Blvd.
Terracon Project No. ES225199 2201 Rowland Ave

Boring Log No. HA5 sovennen o8

o |Location: See Exploration Plan ol © ~ AtE_ert_)erg
o ~ |2l 2 X imits
- ) ) £ |28 2| s> =3
O |Latitude: 31.2472° Longitude: -81.4875° = j,’*g o | S go
< < P o | 8o =
e 2 |88 E|ZE| weer [&F
of ® S
(U] [a)] = o| » (@)
Depth (Ft.) Elevation.: 0 (Ft.)
M TOPSOIL, with roots, straws, and leaves, fine to medium grained, dark brown, silty sand
0.5 -0.5
SILTY SAND (SM), fine grained, brown/dark brown
1 -
24 " iss 20
2.5 -2.5
! CLAYEY SAND (SC), fine grained, dark brown/gray/orange
3
4 -
@ 31.0| 32-18-14 32
5.0 3l g V4
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory Water Level Observations Drill Rig
procedures used and additional data (If any). ~Z Groundwater encountered @ 5 ft BGS Hand Auger
See Supporting Information for explanation of symbols and abbreviations. Mottling encountered @ 2.5 ft BGS
Driller
Notes Advancement Method SELLED
Elevation Reference: Elevations not obtained e (e ewger Logged by
SF/MA/DD

Boring Started

Abandonment Method 11-03-2022
Boring backfilled with auger cuttings upon completion.
Boring Completed

11-03-2022

Facilities | Environmental | Geotechnical | Materials



JWSC Canal Rd WTP
Harry Driggers Blvd. | Brunswick, GA
Terracon Project No. ES225199

jiferracon

2201 Rowland Ave
Savannah, GA

Boring Log No. HAG6

o |Location: See Exploration Plan ol © ~ AtE_ert_)erg
3 S |s8l 2 B imits -
> O N
O |Latitude: 31.2472° Longitude: -81.4875° L 3'§ bles g §
< < P o | 8o =
Q
& 8 |88/ E|E| weeer |&F
(U] [a)] = o| » (@)
Depth (Ft.) Elevation.: 0 (Ft.)
M TOPSOIL, with roots, pinestraw, and leaves, fine grained, dark brown, silty sand
=10.7 -0.7
SILTY SAND (SM), fine grained, light to dark brown
1
2 -
very dark brown
- 13.0 -3l 3
SANDY LEAN CLAY (CL), with trace organics, dark brown/gray
/ 4
4.3 -4.3
1 SILTY SAND (SM), fine grained, brown/dark brown/gray
1.]14.6 -4.6
SANDY LEAN CLAY (CL), with trace organics, dark brown/gray
5.0 -5 5
Boring Terminated at 5 Feet
See Exploration and Testing Procedures for a description of field and laboratory Water Level Observations Drill Rig
procedures used and additional data (If any). Groundwater not encountered Hand Auger
See Supporting Information for explanation of symbols and abbreviations. Mottling encountered @ 3 ft BGS
Driller
Notes Advancement Method SELLED
Elevation Reference: Elevations not obtained e (e ewger Logged by
SF/MA/DD
Boring Started
11-03-2022

Abandonment Method

Boring backfilled with auger cuttings upon completion.
Boring Completed

11-03-2022

Facilities | Environmental | Geotechnical | Materials



JWSC Canal Rd WTP
Harry Driggers Blvd. | Brunswick, GA
Terracon Project No. ES225199

jiferracon

2201 Rowland Ave
Savannah, GA

Boring Log No. HA?7

o |Location: See Exploration Plan S A ~ AtE_ert_)terg
S S |sgl 8] 8 imits »
> O N
O |Latitude: 31.2472° Longitude: -81.4873° SRR R g8
5 £ |35/ 8|58 3
© 3 B3| & S| PPt |a
V] [a] go [%2] (o]
Depth (Ft.) Elevation.: 0 (Ft.)
ROCK/GRAVEL
0.4 -0.4
EEER SILTY SAND (SM), fine grained, light to dark brown
o 1-
e 2 - @ 16.2 13
ASARER =
% CLAYEY SAND (SC), fine grained, orange/gray/brown/dark brown
% @ 25.9| 32-14-18 | 33
Boring Terminated at 5 Feet

See Exploration and Testing Procedures for a description of field and laboratory
procedures used and additional data (If any).

See Supporting Information for explanation of symbols and abbreviations.

Notes
Elevation Reference: Elevations not obtained

Water Level Observations
Groundwater not encountered

Mottling encountered @ 3 ft BGS

Advancement Method
Manual hand auger

Abandonment Method
Boring backfilled with auger cuttings upon completion.

Drill Rig
Hand Auger

Driller
SF/MA/DD

Logged by
SF/MA/DD

Boring Started
11-03-2022

Boring Completed
11-03-2022

Facilities | Environmental | Geotechnical | Materials



THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. SMART LAB SUMMARY-LANDSCAPE_A ES225199 - JWSC CANAL RD WTP.GPJ TERRACON_DATATEMPLATE.GDT 1/27/23

SUMMARY OF LABORATORY RESULTS PAGE 1 OF 1
Soil Classification o . -
BORING " Water Liquid Plastic Plasticity
Depth (Ft.) USCS & % Gravel % Sand % Fines c o a- ast
ontent (% Limit Limit Index

2 AASHTO ()
HA2 13 SILTY SAND 0.0 87.3 12.7 17.6
HA2 4.5 CLAYBY SAND/ A-2-6 (1) 0.0 64.9 35.1 224 27 13 14
HA5 13 SILTY SAND 0.0 79.8 202 18.5
HAS5 45 CLAYEY SAND/A-2-6 (1) 0.0 67.5 325 31.0 32 18 14
HA7 13 SILTY SAND 03 86.5 13.2 16.2
HA7 45 CLAYEY SAND/A-2-6 (1) 0.0 66.5 335 25.9 32 14 18

PROJECT: JWSC Canal Rd WTP

SITE: Harry Driggers Blvd.
Brunswick, GA

i ferracon

2201 Rowland Ave
Savannah, GA

PROJECT NUMBER: ES225199

CLIENT: Thomas & Hutton Engineering Co
Savannah, GA

PH. 912-629-4000

FAX. 912-629-4001




JWSC Canal Rd WTP

.
Harry Driggers Blvd. | Brunswick, GA - rerracon

Terracon Project No. ES225199 2201 Rowland Ave

- - - - - Savannah, GA
Grain Size Distribution
ASTM D422 / ASTM C136

U.S. Sieve Opening in Inches U.S. Sieve Numbers Hydrometer
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Grain Size (mm)
Gravel Sand .
Cobbles | - | - - | Silt or Clay
| coarse fine |coarse| medium fine |
Boring ID Depth (Ft) Description LL PL PI Cc Cu
[ ] HA2 1-3 SILTY SAND
X HA2 4-5 CLAYEY SAND 27 13 14
A HAS 1-3 SILTY SAND
*  HAS 4-5 CLAYEY SAND 32 18 14
©  HA7 1-3 SILTY SAND
Boring ID Depth (Ft) D100 D¢o Ds, Do %Cobbles %Gravel % Sand %Fines %Silt %Clay
[ ) HA2 1-3 4.75 0.14 0.111 0.0 0.0 87.3 12.7
X HA2 4-5 4.75 0.119 0.0 0.0 64.9 35.1
A HAS 1-3 4.75 0.137 0.105 0.0 0.0 79.8 20.2
* HAS5 4-5 0.85 0.12 0.0 0.0 67.5 32.5
® HA7 1-3 9.5 0.14 0.111 0.0 0.3 86.5 13.2

Laboratory tests are not valid if separated from original report. Facilities | Environmental | Geotechnical | Materials



JWSC Canal Rd WTP

L
Harry Driggers Blvd. | Brunswick, GA - rerracon

Terracon Project No. ES225199 2201 Rowland Ave
Savannah, GA

Grain Size Distribution
ASTM D422 / ASTM C136

U.S. Sieve Opening in Inches U.S. Sieve Numbers Hydrometer
6 43 215 l3alZBg 3 4 6 gl04416 50 30 45 50 g 10047200 0
100 — i —
95
% : : ; : : 10
85 \
80 \ 20
75 \
70 \ 30
65 \
60 40
y \ z
5 55 8
(] 3
z 50 \ 50
z * S
5 @
4 0]
g% : : : . . ul
= : : : : : 60 =
8 40 : z j ; : H
9] : a
Q :
35 =
: : H : -
30 : : : : : 70
25
20 : : f : : 80
15
10 : : : : : %
5
0 : : : : : 100
100 10 1 0.1 0.01 0.001
Grain Size (mm)
Gravel Sand .
Cobbles | - | - - | Silt or Clay
| coarse fine |coarse| medium fine |
Boring ID Depth (Ft) Description LL PL PI Cc Cu
[ ] HA7 4-5 CLAYEY SAND 32 14 18
Boring ID Depth (Ft) D100 D¢o Ds, Do %Cobbles %Gravel % Sand %Fines %Silt %Clay
[ ) HA7 4-5 2 0.118 0.0 0.0 66.5 33.5

Laboratory tests are not valid if separated from original report. Facilities | Environmental | Geotechnical | Materials



JWSC Canal Rd WTP
Harry Driggers Blvd. | Brunswick, GA
Terracon Project No. ES225199

Atterberg Limit Results

jiferracon

2201 Rowland Ave
Savannah, GA

ASTM D4318
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Liquid Limit
Boring ID Depth (Ft) LL PL PI Fines USCS Description
® HA2 4-5 27 13 14 35.1 SC CLAYEY SAND
X HAS5 4-5 32 18 14 32.5 SC CLAYEY SAND
A HA7 4-5 32 14 18 33.5 SC CLAYEY SAND

Laboratory tests are not valid if separated from original report.

Facilities | Environmental | Geotechnical | Materials



M ferracon

Explore with us

Client Project

Thomas & Hutton Engineering Co JWSC Canal Rd WTP
Savannah, GA ES225199

Date Received: 12/15/2022

Results from Corrosion Testing

Sample Location HA-2 HA-5 HA-5
Sample Depth (ft.) 4.0-5.0' 1.0-3.00 4.0-5.0'
pH Analysis, ASTM G 51 4.62 8.25 5.32
Water Soluble Sulfate (SO4), ASTM C 1580 85 79 91
(Ppm)
Sulfides, AWWA 4500-S D, (mg/kg) Nil Nil Nil
Chlorides, ASTM D 512, (ppm) 404 326 310
Red-Ox, ASTM G 200, (mV) +608 +541 +443
Total Salts, AWWA 2520 B, (mg/kg) 294 67 16
Resistivity (Saturated), ASTM G 57, (ohm-cm) 3700 5500 7200
Analyzed By: ChrisAnne Ross

Field Geologist

The tests were performed in general accordance with applicable ASTM and AWWA test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to
the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.



pH Boring: HA2
Resistivity  3700] Depth (ft., BGS) 4-5'
Project Name: JWSC Canal Rd WPF

Location: Glynn County, GA

Project No.: ES225199

Pipe Culvert Material Alternates
For Coastal Plain Region

CORRU-
GATED
c COR::;ﬁ_TO'EaZEEEL ALUMINUM PLASTIC
O ) AASHTO
N M-196
|Lg$ELOLZE’rIIPOEN (F\:’ CORR. POLY- | POLY VINYL
E ALUMINUM PLAIN PLAIN CORR. POLY- sEr\;ggl%E\lleD e [LORIDE (o
COATED ETHYLENE (PVC) CHLORIDE (PVC)
T TYPE 2 ZINC UNCOATED AASHTO LINED PROFILE CORRUGATED
E CO(RR STE)EL COATED ALUMINUM M-252 AASHTO WALL SMOOTH INTERIOR
' M-294 AASHTO ASTM F-949
TYPE "S" M-304
LONGITUDINAL
INTERSTATE AND X
TRAVEL BEARING
LONGITUDINAL NON-
INTERSTATE AND NON- X X X X X
TRAVEL BEARING
S ADT < 250 X X X X X
T
o
R 250 < ADT
K el X X X | X X
GRADE
D o s 1,500 < ADT
S 500 <
rR|q cmo0 | X X X X
A
I'{p
ADT >
NIR 15,000 X
A
1
N ADT < 250 X X X X
GRADE
> 10%
ADT > 250 X X X X
SIDE DRAIN X X X X X
PERMANENT SLOPE DRAIN X X X X X X
PERFORATED UNDERDRAIN X X X X X X
NOTES:

1 Allowable materials are indicated by an "X".

2 Structural requirements of storm drain pipe will be in accordance with Georgia Standard 1030-D or 1030-P, whichever is applicable, and the Standard Specifications.

3 Graded aggregate backfill shall be used in cross drain applications for all plastic pipes (AASHTO M-294, HDPE pipe; AASHTO M-304, PVC pipe; ASTM F-949,

PVC pipe).

4 The Contractor shall provide additional storm sewer capacity calculations if a pipe material other than concrete is selected.

5 Pipe used under mechanically stabilized earth (MSE) walls, within MSE wall backfill, or within five feet of an MSE wall face shall be Class \VV Concrete Pipe.

6 Project specific pH and Resistivity values are entered into the respective boxes above to determine allowable pipe materials.

Rev. 03-22-10




pH Boring:
Resistivity Depth (ft., BGS)
Project Name: JWSC Canal Rd WPF

HA5
1-3

Location: Glynn County, GA

Project No.: ES225199

Pipe Culvert Material Alternates
For Coastal Plain Region

CORRU-
GATED
c | commusatedsTerL | UL, PLASTIC
O ) AASHTO
N M-196
|L;$ELOLZE’FI|POEN (F\:’ CORR. POLY- | POLY VINYL
E ALUMINUM CORR. POLY- ETHYLENE CHLORIDE POLY VINYL
COATED PLAIN PLAIN ETHYLENE SMOOTHED (PVC) CHLORIDE (PVC)
T TYPE 2 ZINC UNCOATED AASHTO LINED PROFILE CORRUGATED
E CO(RR STE)EL COATED ALUMINUM M-252 AASHTO WALL SMOOTH INTERIOR
: - M-294 AASHTO ASTM F-949
TYPE "S" M-304
LONGITUDINAL
INTERSTATE AND X
TRAVEL BEARING
LONGITUDINAL NON-
INTERSTATE AND NON- X X X X X X
TRAVEL BEARING
s AbT< 250 | X X X X X X
;7
o)
R 250 < ADT
i I el D X X | X | X
p|q] s10% 1,500 < ADT
S 500 <
Rls < 15,000 X X X X
A
I'|p
ADT >
NIR 15,000 X
A
I
N ADT < 250 X
GRADE
> 10%
ADT > 250

SIDE DRAIN X X

PERMANENT SLOPE DRAIN

X

XX | X | X

PERFORATED UNDERDRAIN X

X | XXX | X

XXX X]|X

X | XXX | X

NOTES:

1 Allowable materials are indicated by an "X".

2 Structural requirements of storm drain pipe will be in accordance with Georgia Standard 1030-D or 1030-P, whichever is applicable, and the Standard Specifications.

3 Graded aggregate backfill shall be used in cross drain applications for all plastic pipes (AASHTO M-294, HDPE pipe; AASHTO M-304, PVC pipe; ASTM F-949,

PVC pipe).

4 The Contractor shall provide additional storm sewer capacity calculations if a pipe material other than concrete is selected.

5 Pipe used under mechanically stabilized earth (MSE) walls, within MSE wall backfill, or within five feet of an MSE wall face shall be Class \VV Concrete Pipe.

6 Project specific pH and Resistivity values are entered into the respective boxes above to determine allowable pipe materials.

Rev. 03-22-10




pH Boring:
Resistivity Depth (ft., BGS)
Project Name: JWSC Canal Rd WPF

HA5
45

Location: Glynn County, GA

Project No.: ES225199

Pipe Culvert Material Alternates
For Coastal Plain Region

CORRU-
GATED
c | commusatedsTerL | UL, PLASTIC
O ) AASHTO
N M-196
|L;$ELOLZE’FI|POEN (F\:’ CORR. POLY- | POLY VINYL
E ALUMINUM CORR. POLY- ETHYLENE CHLORIDE POLY VINYL
COATED PLAIN PLAIN ETHYLENE SMOOTHED (PVC) CHLORIDE (PVC)
T TYPE 2 ZINC UNCOATED AASHTO LINED PROFILE CORRUGATED
E CO(RR STE)EL COATED ALUMINUM M-252 AASHTO WALL SMOOTH INTERIOR
: - M-294 AASHTO ASTM F-949
TYPE "S" M-304
LONGITUDINAL
INTERSTATE AND X
TRAVEL BEARING
LONGITUDINAL NON-
INTERSTATE AND NON- X X X X X X
TRAVEL BEARING
s AbT< 250 | X X X X X X
;7
o)
R 250 < ADT
i I el D X X | X | X
p|q] s10% 1,500 < ADT
S 500 <
Rls < 15,000 X X X X
A
I'|p
ADT >
NIR 15,000 X
A
I
N ADT < 250 X
GRADE
> 10%
ADT > 250

SIDE DRAIN X X

PERMANENT SLOPE DRAIN

X

XX | X | X

PERFORATED UNDERDRAIN X

X | XXX | X

XXX X]|X

X | XXX | X

NOTES:

1 Allowable materials are indicated by an "X".

2 Structural requirements of storm drain pipe will be in accordance with Georgia Standard 1030-D or 1030-P, whichever is applicable, and the Standard Specifications.

3 Graded aggregate backfill shall be used in cross drain applications for all plastic pipes (AASHTO M-294, HDPE pipe; AASHTO M-304, PVC pipe; ASTM F-949,

PVC pipe).

4 The Contractor shall provide additional storm sewer capacity calculations if a pipe material other than concrete is selected.

5 Pipe used under mechanically stabilized earth (MSE) walls, within MSE wall backfill, or within five feet of an MSE wall face shall be Class \VV Concrete Pipe.

6 Project specific pH and Resistivity values are entered into the respective boxes above to determine allowable pipe materials.

Rev. 03-22-10




Geotechnical Engineering Report | -
JWSC Canal Rd WTP | Brunswick, Georgia - rerracon

April 24, 2023 | Terracon Project No. ES225199

Supporting Information

Contents:

Seismic Design Parameters Graph
Liquefaction Analysis

General Notes

Unified Soil Classification System
CPT General Notes

LPILE Analysis Results (14 pages)

Note: All attachments are one page unless noted above.

Facilities | Environmental | Geotechnical | Materials



Seismic Design Parameters Based on IBC2018 Code and ASCE 7-16 Standard

Terracon Project Name: JWSC Canal Rd WTP
Terracon Project No: ES225199

Site Location: Brunswick, Glynn County, Georgia

j ferracon

Latitude : 31.2472° 0.20
Longitude : -81.4875°
Site Class: D 0.18

Desigh Response Spectrum for the Site Class

S = 0.166 S; =0.075
0.16

F,= 1.600 F, = 2.400
SMS = 0.266 SM]_ =0.181

Period (sec) Sa(q)

0.12

Sps = 0.177 Spi = 0.120 0.14 //

0.000 0.071
To= 0.136 0.177 C
0.200 0.177 % 0.10
Ts= 0.678 0.177 5
T= 0.700 0.171 g o | ~_
0.800 0.150 B ~_
Toos o2 ~—
' : S 006
1.100 0.109 7
1.200 0.100 a]
1.300 0.092 0.04
1.400 0.086
1.500 0.080
1.600 0.075 0.02
1.700 0.071
1.800 0.067 0.00
1.900 0.063 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
;288 8823 Period (sec)

Responsive m Resourceful m Reliable

2.0




CivilTech Software USA  www.civiltech.com

LiquefyPro

|gt)0

— 10

— 70

LIQUEFACTION ANALYSIS
JWSC Canal Rd WTP

Hole No.=C4 Water Depth=3 ft Surface Elev.=0 Magnitude=7.3
Acceleration=0.134g
Shear Stress Ratio Factor of Safety Settlement Soil Description
0 1 01 5 0(n) 1
T T T T T T 1 TRTTITTTT TTTTTTTAT) W Sity SAND
— — 4
Sandy CLAY
Silty SAND
| — J
Sandy CLAY

/ Sandy SILT

Sandy CLAY
Silty SAND
Sandy SILT
Sandy CLAY
Clayey SAND
fs1= S=084in.
CRR —— CSR S jemm— Saturated — emss
Shaded Zone has Liguefaction Potential Unsaturat. e

ES225199




GENERAL NOTES

jferracon

DESCRIPTION OF SYMBOLS AND ABBREVIATION
v Groundwater Initially (HP) Hand Penetrometer
Encountered
. Groundwater Level After a
Auger Split Spoon R Specified Period of Time M Torvane
o
L Static Groundwater Level After (7)) .
I m = e a Specified Period of Time = (bff)  Standard Penetration
(ZD <;E %) Test (blows per foot)
Ll
= No Groundwater Observed
= | Shelby Tube Macro Core &) & o ) ) = (PID)  Photo-lonization Detector
% Z | Water levels indicated on the soil boring 9
< 8 logs are the levels measured in the w )
%) % borehole at the times indicated. i (OGVA)  Organic Vapor Analyzer
No Recovery __ Rock Core ® | Groundwater level variations will occur
over time. In low permeability soils,
accurate determination of groundwater
) levels is not possible with short term
Ring Sampler water level observations.

DESCRIPTIVE SOIL CLASSIFICATION

Soil classification 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 principal descriptors are: boulders, cobbles, gravel 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 plastic, and
silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be
added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined
on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.

LOCATION AND FI EVATION NOTES,

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The accuracy
of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical survey was
conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from topographic
maps of the area.

RELATIVE DENSITY OF COARSE-GRAINED SOILS CONSISTENCY OF FINE-GRAINED SOILS
(More than 50% retained on No. 200 sieve.) (50% or more passing the No. 200 sieve.)
Density determined by Standard Penetration Resistance Consistency determined by laboratory shear strength testing, field
Includes gravels, sands and silts. visual-manual procedures or standard penetration resistance

(é) Descriptive Term Std. Penetration Resistance Descriptive Term Undrained Shear Strength Std. Penetration Resistance
o (Density) (blows per foot) (Consistency) (kips per square foot) (blows per foot)

L

— Very Loose 0-3 Very Soft less than 0.25 0-1

I

5 Loose 4-9 Soft 0.25t0 0.50 2-4

Z

E:J Medium Dense 10-29 Medium-Stiff 0.50to0 1.00 5-7

o

Dense 30-50 Stiff 1.00to 2.00 8-14
Very Dense >50 Very Stiff 2.00to 4.00 15-30
Hard above 4.00 > 30

RELATIVE PROPORTIONS OF SAND AND GRAVEL GRAIN SIZE TERMINOLOGY
of other constituents. Dry Weight_ of other canstituents.. Dry Weight

Trace <15 Boulders Over 12 in. (300 mm)
With 15-29 Cobbles 12 in. to 3 in. (300mm to 75mm)

Modifier > 30 Gravel 3in. to #4 sieve (75mm to 4.75 mm)

Sand #4 to #200 sieve (4.75mm to 0.075mm
Silt or Clay Passing #200 sieve (0.075mm)
RELATIVE PROPORTIONS OF FINES PLASTICITY DESCRIPTION

Descriptive Term(s) Percent of Term Plasticity Index
of other constituents Dry Weight .

other constiien Non-plastic 0

Trace <5 Low 1-10

With 5-12 Medium 11-30

Modifier >12 High > 30

Facilities | Environmental | Geotechnical | Materials



Unified Soil Classification System

Criteria for Assigning Group Symbols and Group Names Using

jferracon

Soil Classification

A Group B
Laboratory Tests Symbol  Group Name
. Cu=4 and 1<Cc<3FE GW Well-graded gravel *
Gravels: Clean Gravgls. .
More than 50% of  Less than 5% fines Cu<4 and/or [Cc<1 or Cc>3.0] E GP Poorly graded gravel F
coarse e i i Fines classify as ML or MH GM Silty gravel 7 & H
retained on No. 4 Gravels with Fines:
Coarse-Grained Soils: SIEME More than 12% fines © Fines classify as CL or CH GC Clayey gravel F & H
More than 50% retained d . I ded g
i Cu=6 and 1<Cc<3 SW Well-graded san
on No. 200 sieve Sande. Clean Sands: 9
50% or more of Less than 5% fines ®  cu<6 and/or [Cc<1 or Cc>3.0] & SP Poorly graded sand '
coarse fraction . . . G H 1
passes No. 4 sieve Sands with Eines: Fines classify as ML or MH SM Silty sand
More than 12% fines ° Fines classify as CL or CH sc Clayey sand ¢ H: !
| . Pl > 7 and plots above “A” line ’ CL Lean clay < - M
. . norganic:
_Silts and Clays: 9 Pl < 4 or plots below “A” line 7 ML Silt K. LM
Liquid limit less than -
2u Organic LL oven dried < 0.75 oL Organic clay * &1
. . . ic: —— <.
Fine-Grained Soils: 9 LL not dried Organic silt K- L M. 0
50% or more passes the o1 ol b A i cH R
i ots on or above “A” line atclay < &
No. 200 sieve sitt gol _ e p _ _ y
1lts and Clays: Pl plots below “A” line MH Elastic silt < LM
Liquid limit 50 or = ic clay K L M. P
LL dried rganic clay - - M.
CHS Organic: M < 0.75 OH - Y
LL not dried Organic silt ' - M. Q
Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat

A Based on the material passing the 3-inch (75-mm) sieve.

s

o

m

n

If field sample contained cobbles or boulders, or both, add “with
cobbles or boulders, or both” to group name.

Gravels with 5 to 12% fines require dual symbols: GW-GM well-
graded gravel with silt, GW-GC well-graded gravel with clay, GP-GM

poorly graded gravel with silt, GP-GC poorly graded gravel with clay.

Sands with 5 to 12% fines require dual symbols: SW-SM well-
graded sand with silt, SW-SC well-graded sand with clay, SP-SM
poorly graded sand with silt, SP-SC poorly graded sand with clay.
Cu = Deo/D1o Cc = (Dm)z

DlO X D60
If soil contains = 15% sand, add “with sand” to group name.
If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

HIf fines are organic, add “with organic fines” to group name.

' If soil contains = 15% gravel, add “with gravel” to group name.

J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.

KIf soil contains 15 to 29% plus No. 200, add “with sand” or
“with gravel,” whichever is predominant.

L If soil contains = 30% plus No. 200 predominantly sand, add
“sandy” to group name.

MIf soil contains = 30% plus No. 200, predominantly gravel, add
“gravelly” to group name.

NPl > 4 and plots on or above “A” line.

OPI < 4 or plots below “A” line.

P Pl plots on or above “A” line.

Q Pl plots below “A” line.

60 T T T
For classification of fine-grained
soils and fine-grained fraction

5o | of coarse-grained soils
Equation of “A” - line
Harizontal at Pl=4 to LL=25.5.

40 | then P1=0.73 (LL-20)
Equation of "U" - line
Vertical at LL=16 to PI=7,

30 [~ then PI=0.9 (LL-8) i

20

PLASTICITY INDEX (P1)

MH or OH

ML or OL

16 20 30 40 50
LIQUID LIMIT (LL)

60 70 80 90 100 10

Facilities | Environmental | Geotechnical | Materials



CPT GENERAL NOTES jferracon

DESCRIPTION OF MEASUREMENTS DESCRIPTION OF GEOTECHNICAL CORRELATIONS
AND CAL IBRATIONS

b d ] Normalized Tip Resistance, Q, Soil Behavior Type Incéex, Ic 2os
To S- reporte ;?’ A;TM D5778:; Q= (G- Tyo)T 'y Ic = [(3.47 - 10g(QY)* + (log(FR) + 1.22)7]
ncorrected Tip Resistance, q I ’ )
Measured force acting on the cone OveoréiFg ?i;)“_dgnzosn(g ;}gg’ OCR Smé” §1Fr}a\|/nsg\/| odulus, G
It \ h =0. 0=
divided by the cone's projected area OCR (2) = 0.33(Q)

Corrected Tip Resistance, g, Elastic Modulus, Es (assumes 0/ yae ~ 0.3, i.e. FS =3)

Cone resistance corrected for porewater Undra[\ed Shela r Strength, Su Es (D)= Z'G_W Go
and net area ratio effects Su=Qix G \oNy where ¥ =0.56 - 0.33109Q; giean san
Ny is a geographical factor (shown on Su plot) Es (2) =G,

Q.= g+ U2(1- a) Es (3) = 0.015 x 10°°%**(q, - &)

Where a is the net area ratio, Sensitivy, St Es (4)=2.5q,
a lab calibration of the cone typically St = (G- 0 vo/Nig) x (Lfs) Constrained Modulus. M
between 0.70 and 0.85 Effective Friction Angle, ¢ M =0, (g - o) '
Pore Pressure, U1/U2 $ . g; - i%ne(g'izﬁgo?éqﬁc vo) +0.29]) For Ic > 2.2 (fine-grained soils)
Pore pressure generated during penetration B 9(Q @, = Q, with maximum of 14
U1 - sensor on the face of the cone Unit Weight For Ic < 2.2 (coarse-grained soils)
U2 - sensor on the shoulder (more common) uw = (o,27[|og(FR)]+0.36[Iog(q[/atm)]+l.236) X UW ey «,, = 0.0188 X 10055k + 1.68)
Sleeve Friction, fs O\, is taken as the incremental sum of the unit weights Hydraulic Conductivity, k
Frictional force acting on the sleeve SPT Ny, For 1.0 < Ic < 3.27 k = 1009?3040
divided by its surface area Nigo = (g/atm) / 101268 -028176) For 327 <lc <4.0 k =109
Normalized Friction Ratio, FR REPORTED PARAMETERS
The ratio as a percentage of fs to q,, T ——— X X X
accounting for overburden pressure CPT logs as provided, at a minimum, report the data as required by ASTM D5778 and ASTM D7400 (if applicable).
To be reported per ASTM D7400. if collected: This minimum data include tip resistance, sleeve resistance, and porewater pressure. Other correlated parameters

may also be provided. These other correlated parameters are interpretations of the measured data based upon
published and reliable references, but they do not necessarily represent the actual values that would be derived
from direct testing to determine the various parameters. The following chart illustrates estimates of reliability
associated with correlated parameters based upon the literature referenced below.

RELATIVE RELIABILITY OF CPT CORRELATIONS

Shear Wave Velocity, Vs
Measured in a Seismic CPT and provides
direct measure of soil stiffness

Permeability, k Sand kvt ‘S"t |
Constrained Modulus, M Sacr:zy el Sl ]‘
g IS ‘ * improves with seismic Vs measurements
B . ay an |
Unit Weight
: 9 Sand | Reliability of CPT-predicted N, values as
a qSit | commonly measured by the Standard
Effective Friction Angle, ¢ 1ay and Sl Sand Penetration Test (SPT) is not provided due
to the inherent inaccuracy associated with
Sensitivity, St Clay and Silt ] the SPT test procedure.
Undrained Shear Strength, Su Clay and Silt |
Over Consolidation Ratio, OCR Sand Clay it Sl
Small Strain Modulus, G,* and Clay and Silt I
Elastic Modulus, Es* Sand J
Low Reliability P High Reliability

WATER LEVEL

The groundwater level at the CPT location is used to normalize the measurements for vertical overburden pressures and as a result influences
the normalized soil behavior type classification and correlated soil parameters. The water level may either be "measured" or "estimated:"
Measured - Depth to water directly measured in the field
Estimated - Depth to water interpolated by the practitioner using pore pressure measurements in coarse grained soils and known site conditions
While groundwater levels displayed as "measured" more accurately represent site conditions at the time of testing than those "estimated," in
either case the groundwater should be further defined prior to construction as groundwater level variations will occur over time.

CONE PENETRATION SOIL BEHAVIOR TYPE LSSl

The estimated stratigraphic profiles included in the
CPT logs are based on relationships between
corrected tip resistance (q,), friction resistance (fs),
and porewater pressure (U2). The normalized
friction ratio (FR) is used to classify the soil behavior

type.

Typically, silts and clays have high FR values and
generate large excess penetration porewater
pressures; sands have lower FRs and do not
generate excess penetration porewater pressures.
Negative pore pressure measurements are indicative
of fissured fine-grained material. The adjacent graph
(Robertson et al.) presents the soil behavior type
correlation used for the logs. This normalized SBT
chart, generally considered the most reliable, does
not use pore pressure to determine SBT due to its
lack of repeatability in onshore CPTs.

m
=
o
o
o

1 Sensitive, fine grained
2 Organic soils - clay

3 Clay - silty clay to clay
100

4 Silt mixtures - clayey silt to silty clay

5 Sand mixtures - silty sand to sandy silt

6 Sands - clean sand to silty sand

7 Gravelly sand to dense sand

10

8 Very stiff sand to clayey sand

J Ny

9 Very stiff fine grained

atm = atmospheric pressure = 101 kPa = 1.05 tsf

NORMALIZED CONE RESISTANCE, g,/ at

0.1 1 10
REFERENCES NORMALIZED FRICTION RATIO, FR
Kulhawy, F.H., Mayne, P.W., (1997). "Manual on Estimating Soil Properties for Foundation Design," Electric Power Research Institute, Palo Alto, CA.
Mayne, P.W., (2013). "Geotechnical Site Exploration in the Year 2013," Georgia Institue of Technology, Atlanta, GA.
Robertson, P.K., Cabal, K.L. (2012). "Guide to Cone Penetration Testing for Geotechnical Engineering," Signal Hill, CA.
Schmertmann, J.H., (1970). "Static Cone to Compute Static Settlement over Sand," Journal of the Soil Mechanics and Foundations Division, 96(SM3), 1011-1043.
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	Article 1—Definitions and Terminology
	1.01 Defined Terms
	A. Wherever used in the Bidding Requirements or Contract Documents, a term printed with initial capital letters, including the term’s singular and plural forms, will have the meaning indicated in the definitions below. In addition to terms specifically defined, terms with initial capital letters in the Contract Documents include references to identified articles and paragraphs, and the titles of other documents or forms.

	1.02 Terminology
	A. The words and terms discussed in Paragraphs 1.02.B, C, D, and E are not defined terms that require initial capital letters, but, when used in the Bidding Requirements or Contract Documents, have the indicated meaning.
	B. Intent of Certain Terms or Adjectives: The Contract Documents include the terms “as allowed,” “as approved,” “as ordered,” “as directed” or terms of like effect or import to authorize an exercise of professional judgment by Engineer. In addition, the adjectives “reasonable,” “suitable,” “acceptable,” “proper,” “satisfactory,” or adjectives of like effect or import are used to describe an action or determination of Engineer as to the Work. It is intended that such exercise of professional judgment, action, or determination will be solely to evaluate, in general, the Work for compliance with the information in the Contract Documents and with the design concept of the Project as a functioning whole as shown or indicated in the Contract Documents (unless there is a specific statement indicating otherwise). The use of any such term or adjective is not intended to and shall not be effective to assign to Engineer any duty or authority to supervise or direct the performance of the Work, or any duty or authority to undertake responsibility contrary to the provisions of Article 10 or any other provision of the Contract Documents.
	C. Day: The word “day” means a calendar day of 24 hours measured from midnight to the next midnight.
	D. Defective: The word “defective,” when modifying the word “Work,” refers to Work that is unsatisfactory, faulty, or deficient in that it:
	E. Furnish, Install, Perform, Provide
	F. Contract Price or Contract Times: References to a change in “Contract Price or Contract Times” or “Contract Times or Contract Price” or similar, indicate that such change applies to (1) Contract Price, (2) Contract Times, or (3) both Contract Price and Contract Times, as warranted, even if the term “or both” is not expressed.
	G. Unless stated otherwise in the Contract Documents, words or phrases that have a well-known technical or construction industry or trade meaning are used in the Contract Documents in accordance with such recognized meaning.


	Article 2—Preliminary Matters
	2.01 Delivery of Performance and Payment Bonds; Evidence of Insurance
	A. Performance and Payment Bonds: When Contractor delivers the signed counterparts of the Agreement to Owner, Contractor shall also deliver to Owner the performance bond and payment bond (if the Contract requires Contractor to furnish such bonds).
	B. Evidence of Contractor’s Insurance: When Contractor delivers the signed counterparts of the Agreement to Owner, Contractor shall also deliver to Owner, with copies to each additional insured (as identified in the Contract), the certificates, endorsements, and other evidence of insurance required to be provided by Contractor in accordance with Article 6, except to the extent the Supplementary Conditions expressly establish other dates for delivery of specific insurance policies.
	C. Evidence of Owner’s Insurance: After receipt of the signed counterparts of the Agreement and all required bonds and insurance documentation, Owner shall promptly deliver to Contractor, with copies to each additional insured (as identified in the Contract), the certificates and other evidence of insurance required to be provided by Owner under Article 6.

	2.02 Copies of Documents
	A. Owner shall furnish to Contractor four printed copies of the Contract (including one fully signed counterpart of the Agreement), and one copy in electronic portable document format (PDF). Additional printed copies will be furnished upon request at the cost of reproduction.
	B. Owner shall maintain and safeguard at least one original printed record version of the Contract, including Drawings and Specifications signed and sealed by Engineer and other design professionals. Owner shall make such original printed record version of the Contract available to Contractor for review. Owner may delegate the responsibilities under this provision to Engineer.

	2.03 Before Starting Construction
	A. Preliminary Schedules: Within 10 days after the Effective Date of the Contract (or as otherwise required by the Contract Documents), Contractor shall submit to Engineer for timely review:

	2.04 Preconstruction Conference; Designation of Authorized Representatives
	A. Before any Work at the Site is started, a conference attended by Owner, Contractor, Engineer, and others as appropriate will be held to establish a working understanding among the parties as to the Work, and to discuss the schedules referred to in Paragraph 2.03.A, procedures for handling Shop Drawings, Samples, and other Submittals, processing Applications for Payment, electronic or digital transmittals, and maintaining required records.
	B. At this conference Owner and Contractor each shall designate, in writing, a specific individual to act as its authorized representative with respect to the services and responsibilities under the Contract. Such individuals shall have the authority to transmit and receive information, render decisions relative to the Contract, and otherwise act on behalf of each respective party.

	2.05 Acceptance of Schedules
	A. At least 10 days before submission of the first Application for Payment a conference, attended by Contractor, Engineer, and others as appropriate, will be held to review the schedules submitted in accordance with Paragraph 2.03.A. No progress payment will be made to Contractor until acceptable schedules are submitted to Engineer.

	2.06 Electronic Transmittals
	A. Except as otherwise stated elsewhere in the Contract, the Owner, Engineer, and Contractor may send, and shall accept, Electronic Documents transmitted by Electronic Means.
	B. If the Contract does not establish protocols for Electronic Means, then Owner, Engineer, and Contractor shall jointly develop such protocols.
	C. Subject to any governing protocols for Electronic Means, when transmitting Electronic Documents by Electronic Means, the transmitting party makes no representations as to long-term compatibility, usability, or readability of the Electronic Documents resulting from the recipient’s use of software application packages, operating systems, or computer hardware differing from those used in the drafting or transmittal of the Electronic Documents.


	Article 3—Contract Documents: Intent, Requirements, Reuse
	3.01 Intent
	A. The Contract Documents are complementary; what is required by one Contract Document is as binding as if required by all.
	B. It is the intent of the Contract Documents to describe a functionally complete Project (or part thereof) to be constructed in accordance with the Contract Documents.
	C. Unless otherwise stated in the Contract Documents, if there is a discrepancy between the electronic versions of the Contract Documents (including any printed copies derived from such electronic versions) and the printed record version, the printed record version will govern.
	D. The Contract supersedes prior negotiations, representations, and agreements, whether written or oral.
	E. Engineer will issue clarifications and interpretations of the Contract Documents as provided herein.
	F. Any provision or part of the Contract Documents held to be void or unenforceable under any Law or Regulation will be deemed stricken, and all remaining provisions will continue to be valid and binding upon Owner and Contractor, which agree that the Contract Documents will be reformed to replace such stricken provision or part thereof with a valid and enforceable provision that comes as close as possible to expressing the intention of the stricken provision.
	G. Nothing in the Contract Documents creates:

	3.02 Reference Standards
	A. Standards Specifications, Codes, Laws and Regulations

	3.03 Reporting and Resolving Discrepancies
	A. Reporting Discrepancies
	B. Resolving Discrepancies

	3.04 Requirements of the Contract Documents
	A. During the performance of the Work and until final payment, Contractor and Owner shall submit to the Engineer in writing all matters in question concerning the requirements of the Contract Documents (sometimes referred to as requests for information or interpretation—RFIs), or relating to the acceptability of the Work under the Contract Documents, as soon as possible after such matters arise. Engineer will be the initial interpreter of the requirements of the Contract Documents, and judge of the acceptability of the Work.
	B. Engineer will, with reasonable promptness, render a written clarification, interpretation, or decision on the issue submitted, or initiate an amendment or supplement to the Contract Documents. Engineer’s written clarification, interpretation, or decision will be final and binding on Contractor, unless it appeals by submitting a Change Proposal, and on Owner, unless it appeals by filing a Claim.
	C. If a submitted matter in question concerns terms and conditions of the Contract Documents that do not involve (1) the performance or acceptability of the Work under the Contract Documents, (2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3) other engineering or technical matters, then Engineer will promptly notify Owner and Contractor in writing that Engineer is unable to provide a decision or interpretation. If Owner and Contractor are unable to agree on resolution of such a matter in question, either party may pursue resolution as provided in Article 12.

	3.05 Reuse of Documents
	A. Contractor and its Subcontractors and Suppliers shall not:
	B. The prohibitions of this Paragraph 3.05 will survive final payment, or termination of the Contract. Nothing herein precludes Contractor from retaining copies of the Contract Documents for record purposes.


	Article 4—Commencement and Progress of the Work
	4.01 Commencement of Contract Times; Notice to Proceed
	A. The Contract Times will commence to run on the 30th day after the Effective Date of the Contract or, if a Notice to Proceed is given, on the day indicated in the Notice to Proceed. A Notice to Proceed may be given at any time within 30 days after the Effective Date of the Contract. In no event will the Contract Times commence to run later than the 60th day after the day of Bid opening or the 30th day after the Effective Date of the Contract, whichever date is earlier.

	4.02 Starting the Work
	A. Contractor shall start to perform the Work on the date when the Contract Times commence to run. No Work may be done at the Site prior to such date.

	4.03 Reference Points
	A. Owner shall provide engineering surveys to establish reference points for construction which in Engineer’s judgment are necessary to enable Contractor to proceed with the Work. Contractor shall be responsible for laying out the Work, shall protect and preserve the established reference points and property monuments, and shall make no changes or relocations without the prior written approval of Owner. Contractor shall report to Engineer whenever any reference point or property monument is lost or destroyed or requires relocation because of necessary changes in grades or locations, and shall be responsible for the accurate replacement or relocation of such reference points or property monuments by professionally qualified personnel.

	4.04 Progress Schedule
	A. Contractor shall adhere to the Progress Schedule established in accordance with Paragraph 2.05 as it may be adjusted from time to time as provided below.
	B. Contractor shall carry on the Work and adhere to the Progress Schedule during all disputes or disagreements with Owner. No Work will be delayed or postponed pending resolution of any disputes or disagreements, or during any appeal process, except as permitted by Paragraph 16.04, or as Owner and Contractor may otherwise agree in writing.

	4.05 Delays in Contractor’s Progress
	A. If Owner, Engineer, or anyone for whom Owner is responsible, delays, disrupts, or interferes with the performance or progress of the Work, then Contractor shall be entitled to an equitable adjustment in Contract Price or Contract Times.
	B. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for delay, disruption, or interference caused by or within the control of Contractor. Delay, disruption, and interference attributable to and within the control of a Subcontractor or Supplier shall be deemed to be within the control of Contractor.
	C. If Contractor’s performance or progress is delayed, disrupted, or interfered with by unanticipated causes not the fault of and beyond the control of Owner, Contractor, and those for which they are responsible, then Contractor shall be entitled to an equitable adjustment in Contract Times. Such an adjustment will be Contractor’s sole and exclusive remedy for the delays, disruption, and interference described in this paragraph. Causes of delay, disruption, or interference that may give rise to an adjustment in Contract Times under this paragraph include but are not limited to the following:
	D. Contractor’s entitlement to an adjustment of Contract Times or Contract Price is limited as follows:
	E. Each Contractor request or Change Proposal seeking an increase in Contract Times or Contract Price must be supplemented by supporting data that sets forth in detail the following:
	F. Delays, disruption, and interference to the performance or progress of the Work resulting from the existence of a differing subsurface or physical condition, an Underground Facility that was not shown or indicated by the Contract Documents, or not shown or indicated with reasonable accuracy, and those resulting from Hazardous Environmental Conditions, are governed by Article 5, together with the provisions of Paragraphs 4.05.D and 4.05.E.
	G. Paragraph 8.03 addresses delays, disruption, and interference to the performance or progress of the Work resulting from the performance of certain other work at or adjacent to the Site.


	Article 5—Site; Subsurface and Physical Conditions; Hazardous Environmental Conditions
	5.01 Availability of Lands
	A. Owner shall furnish the Site. Owner shall notify Contractor in writing of any encumbrances or restrictions not of general application but specifically related to use of the Site with which Contractor must comply in performing the Work.
	B. Upon reasonable written request, Owner shall furnish Contractor with a current statement of record legal title and legal description of the lands upon which permanent improvements are to be made and Owner’s interest therein as necessary for giving notice of or filing a mechanic’s or construction lien against such lands in accordance with applicable Laws and Regulations.
	C. Contractor shall provide for all additional lands and access thereto that may be required for temporary construction facilities or storage of materials and equipment.

	5.02 Use of Site and Other Areas
	A. Limitation on Use of Site and Other Areas
	B. Removal of Debris During Performance of the Work: During the progress of the Work the Contractor shall keep the Site and other adjacent areas free from accumulations of waste materials, rubbish, and other debris. Removal and disposal of such waste materials, rubbish, and other debris will conform to applicable Laws and Regulations.
	C. Cleaning: Prior to Substantial Completion of the Work Contractor shall clean the Site and the Work and make it ready for utilization by Owner. At the completion of the Work Contractor shall remove from the Site and adjacent areas all tools, appliances, construction equipment and machinery, and surplus materials and shall restore to original condition all property not designated for alteration by the Contract Documents.
	D. Loading of Structures: Contractor shall not load nor permit any part of any structure to be loaded in any manner that will endanger the structure, nor shall Contractor subject any part of the Work or adjacent structures or land to stresses or pressures that will endanger them.

	5.03 Subsurface and Physical Conditions
	A. Reports and Drawings: The Supplementary Conditions identify:
	B. Underground Facilities: Underground Facilities are shown or indicated on the Drawings, pursuant to Paragraph 5.05, and not in the drawings referred to in Paragraph 5.03.A. Information and data regarding the presence or location of Underground Facilities are not intended to be categorized, identified, or defined as Technical Data.
	C. Reliance by Contractor on Technical Data: Contractor may rely upon the accuracy of the Technical Data expressly identified in the Supplementary Conditions with respect to such reports and drawings, but such reports and drawings are not Contract Documents. If no such express identification has been made, then Contractor may rely upon the accuracy of the Technical Data as defined in Paragraph 1.01.A.46.b.
	D. Limitations of Other Data and Documents: Except for such reliance on Technical Data, Contractor may not rely upon or make any claim against Owner or Engineer, or any of their officers, directors, members, partners, employees, agents, consultants, or subcontractors, with respect to:

	5.04 Differing Subsurface or Physical Conditions
	A. Notice by Contractor: If Contractor believes that any subsurface or physical condition that is uncovered or revealed at the Site:
	B. Engineer’s Review: After receipt of written notice as required by the preceding paragraph, Engineer will promptly review the subsurface or physical condition in question; determine whether it is necessary for Owner to obtain additional exploration or tests with respect to the condition; conclude whether the condition falls within any one or more of the differing site condition categories in Paragraph 5.04.A; obtain any pertinent cost or schedule information from Contractor; prepare recommendations to Owner regarding the Contractor’s resumption of Work in connection with the subsurface or physical condition in question and the need for any change in the Drawings or Specifications; and advise Owner in writing of Engineer’s findings, conclusions, and recommendations.
	C. Owner’s Statement to Contractor Regarding Site Condition: After receipt of Engineer’s written findings, conclusions, and recommendations, Owner shall issue a written statement to Contractor (with a copy to Engineer) regarding the subsurface or physical condition in question, addressing the resumption of Work in connection with such condition, indicating whether any change in the Drawings or Specifications will be made, and adopting or rejecting Engineer’s written findings, conclusions, and recommendations, in whole or in part.
	D. Early Resumption of Work: If at any time Engineer determines that Work in connection with the subsurface or physical condition in question may resume prior to completion of Engineer’s review or Owner’s issuance of its statement to Contractor, because the condition in question has been adequately documented, and analyzed on a preliminary basis, then the Engineer may at its discretion instruct Contractor to resume such Work.
	E. Possible Price and Times Adjustments
	F. Underground Facilities; Hazardous Environmental Conditions: Paragraph 5.05 governs rights and responsibilities regarding the presence or location of Underground Facilities. Paragraph 5.06 governs rights and responsibilities regarding Hazardous Environmental Conditions. The provisions of Paragraphs 5.03 and 5.04 are not applicable to the presence or location of Underground Facilities, or to Hazardous Environmental Conditions.

	5.05 Underground Facilities
	A. Contractor’s Responsibilities: Unless it is otherwise expressly provided in the Supplementary Conditions, the cost of all of the following are included in the Contract Price, and Contractor shall have full responsibility for:
	B. Notice by Contractor: If Contractor believes that an Underground Facility that is uncovered or revealed at the Site was not shown or indicated on the Drawings, or was not shown or indicated on the Drawings with reasonable accuracy, then Contractor shall, promptly after becoming aware thereof and before further disturbing conditions affected thereby or performing any Work in connection therewith (except in an emergency as required by Paragraph 7.15), notify Owner and Engineer in writing regarding such Underground Facility.
	C. Engineer’s Review: Engineer will:
	D. Owner’s Statement to Contractor Regarding Underground Facility: After receipt of Engineer’s written findings, conclusions, and recommendations, Owner shall issue a written statement to Contractor (with a copy to Engineer) regarding the Underground Facility in question addressing the resumption of Work in connection with such Underground Facility, indicating whether any change in the Drawings or Specifications will be made, and adopting or rejecting Engineer’s written findings, conclusions, and recommendations in whole or in part.
	E. Early Resumption of Work: If at any time Engineer determines that Work in connection with the Underground Facility may resume prior to completion of Engineer’s review or Owner’s issuance of its statement to Contractor, because the Underground Facility in question and conditions affected by its presence have been adequately documented, and analyzed on a preliminary basis, then the Engineer may at its discretion instruct Contractor to resume such Work.
	F. Possible Price and Times Adjustments

	5.06 Hazardous Environmental Conditions at Site
	A. Reports and Drawings: The Supplementary Conditions identify:
	B. Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the accuracy of the Technical Data expressly identified in the Supplementary Conditions with respect to such reports and drawings, but such reports and drawings are not Contract Documents. If no such express identification has been made, then Contractor may rely on the accuracy of the Technical Data as defined in Paragraph 1.01.A.46.b. Except for such reliance on Technical Data, Contractor may not rely upon or make any claim against Owner or Engineer, or any of their officers, directors, members, partners, employees, agents, consultants, or subcontractors, with respect to:
	C. Contractor shall not be responsible for removing or remediating any Hazardous Environmental Condition encountered, uncovered, or revealed at the Site unless such removal or remediation is expressly identified in the Contract Documents to be within the scope of the Work.
	D. Contractor shall be responsible for controlling, containing, and duly removing all Constituents of Concern brought to the Site by Contractor, Subcontractors, Suppliers, or anyone else for whom Contractor is responsible, and for any associated costs; and for the costs of removing and remediating any Hazardous Environmental Condition created by the presence of any such Constituents of Concern.
	E. If Contractor encounters, uncovers, or reveals a Hazardous Environmental Condition whose removal or remediation is not expressly identified in the Contract Documents as being within the scope of the Work, or if Contractor or anyone for whom Contractor is responsible creates a Hazardous Environmental Condition, then Contractor shall immediately: (1) secure or otherwise isolate such condition; (2) stop all Work in connection with such condition and in any area affected thereby (except in an emergency as required by Paragraph 7.15); and (3) notify Owner and Engineer (and promptly thereafter confirm such notice in writing). Owner shall promptly consult with Engineer concerning the necessity for Owner to retain a qualified expert to evaluate such condition or take corrective action, if any. Promptly after consulting with Engineer, Owner shall take such actions as are necessary to permit Owner to timely obtain required permits and provide Contractor the written notice required by Paragraph 5.06.F. If Contractor or anyone for whom Contractor is responsible created the Hazardous Environmental Condition in question, then Owner may remove and remediate the Hazardous Environmental Condition, and impose a set-off against payments to account for the associated costs.
	F. Contractor shall not resume Work in connection with such Hazardous Environmental Condition or in any affected area until after Owner has obtained any required permits related thereto, and delivered written notice to Contractor either (1) specifying that such condition and any affected area is or has been rendered safe for the resumption of Work, or (2) specifying any special conditions under which such Work may be resumed safely.
	G. If Owner and Contractor cannot agree as to entitlement to or on the amount or extent, if any, of any adjustment in Contract Price or Contract Times, as a result of such Work stoppage, such special conditions under which Work is agreed to be resumed by Contractor, or any costs or expenses incurred in response to the Hazardous Environmental Condition, then within 30 days of Owner’s written notice regarding the resumption of Work, Contractor may submit a Change Proposal, or Owner may impose a set-off. Entitlement to any such adjustment is subject to the provisions of Paragraphs 4.05.D, 4.05.E, 11.07, and 11.08.
	H. If, after receipt of such written notice, Contractor does not agree to resume such Work based on a reasonable belief it is unsafe, or does not agree to resume such Work under such special conditions, then Owner may order the portion of the Work that is in the area affected by such condition to be deleted from the Work, following the contractual change procedures in Article 11. Owner may have such deleted portion of the Work performed by Owner’s own forces or others in accordance with Article 8.
	I. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold harmless Contractor, Subcontractors, and Engineer, and the officers, directors, members, partners, employees, agents, consultants, and subcontractors of each and any of them, from and against all claims, costs, losses, and damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other professionals, and all court, arbitration, or other dispute resolution costs) arising out of or relating to a Hazardous Environmental Condition, provided that such Hazardous Environmental Condition (1)  was not shown or indicated in the Drawings, Specifications, or other Contract Documents, identified as Technical Data entitled to limited reliance pursuant to Paragraph 5.06.B, or identified in the Contract Documents to be included within the scope of the Work, and (2) was not created by Contractor or by anyone for whom Contractor is responsible. Nothing in this Paragraph 5.06.I obligates Owner to indemnify any individual or entity from and against the consequences of that individual’s or entity’s own negligence.
	J. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold harmless Owner and Engineer, and the officers, directors, members, partners, employees, agents, consultants, and subcontractors of each and any of them, from and against all claims, costs, losses, and damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to the failure to control, contain, or remove a Constituent of Concern brought to the Site by Contractor or by anyone for whom Contractor is responsible, or to a Hazardous Environmental Condition created by Contractor or by anyone for whom Contractor is responsible. Nothing in this Paragraph 5.06.J obligates Contractor to indemnify any individual or entity from and against the consequences of that individual’s or entity’s own negligence.
	K. The provisions of Paragraphs 5.03, 5.04, and 5.05 do not apply to the presence of Constituents of Concern or to a Hazardous Environmental Condition uncovered or revealed at the Site.


	Article 6—Bonds and Insurance
	6.01 Performance, Payment, and Other Bonds
	A. Contractor shall furnish a performance bond and a payment bond, each in an amount at least equal to the Contract Price, as security for the faithful performance and payment of Contractor’s obligations under the Contract. These bonds must remain in effect until one year after the date when final payment becomes due or until completion of the correction period specified in Paragraph 15.08, whichever is later, except as provided otherwise by Laws or Regulations, the terms of a prescribed bond form, the Supplementary Conditions, or other provisions of the Contract.
	B. Contractor shall also furnish such other bonds (if any) as are required by the Supplementary Conditions or other provisions of the Contract.
	C. All bonds must be in the form included in the Bidding Documents or otherwise specified by Owner prior to execution of the Contract, except as provided otherwise by Laws or Regulations, and must be issued and signed by a surety named in “Companies Holding Certificates of Authority as Acceptable Sureties on Federal Bonds and as Acceptable Reinsuring Companies” as published in Department Circular 570 (as amended and supplemented) by the Bureau of the Fiscal Service, U.S. Department of the Treasury. A bond signed by an agent or attorney-in-fact must be accompanied by a certified copy of that individual’s authority to bind the surety. The evidence of authority must show that it is effective on the date the agent or attorney-in-fact signed the accompanying bond.
	D. Contractor shall obtain the required bonds from surety companies that are duly licensed or authorized, in the state or jurisdiction in which the Project is located, to issue bonds in the required amounts.
	E. If the surety on a bond furnished by Contractor is declared bankrupt or becomes insolvent, or the surety ceases to meet the requirements above, then Contractor shall promptly notify Owner and Engineer in writing and shall, within 20 days after the event giving rise to such notification, provide another bond and surety, both of which must comply with the bond and surety requirements above.
	F. If Contractor has failed to obtain a required bond, Owner may exclude the Contractor from the Site and exercise Owner’s termination rights under Article 16.
	G. Upon request to Owner from any Subcontractor, Supplier, or other person or entity claiming to have furnished labor, services, materials, or equipment used in the performance of the Work, Owner shall provide a copy of the payment bond to such person or entity.
	H. Upon request to Contractor from any Subcontractor, Supplier, or other person or entity claiming to have furnished labor, services, materials, or equipment used in the performance of the Work, Contractor shall provide a copy of the payment bond to such person or entity.

	6.02 Insurance—General Provisions
	A. Owner and Contractor shall obtain and maintain insurance as required in this article and in the Supplementary Conditions.
	B. All insurance required by the Contract to be purchased and maintained by Owner or Contractor shall be obtained from insurance companies that are duly licensed or authorized in the state or jurisdiction in which the Project is located to issue insurance policies for the required limits and coverages. Unless a different standard is indicated in the Supplementary Conditions, all companies that provide insurance policies required under this Contract shall have an A.M. Best rating of A-VII or better.
	C. Alternative forms of insurance coverage, including but not limited to self-insurance and “Occupational Accident and Excess Employer’s Indemnity Policies,” are not sufficient to meet the insurance requirements of this Contract, unless expressly allowed in the Supplementary Conditions.
	D. Contractor shall deliver to Owner, with copies to each additional insured identified in the Contract, certificates of insurance and endorsements establishing that Contractor has obtained and is maintaining the policies and coverages required by the Contract. Upon request by Owner or any other insured, Contractor shall also furnish other evidence of such required insurance, including but not limited to copies of policies, documentation of applicable self-insured retentions (if allowed) and deductibles, full disclosure of all relevant exclusions, and evidence of insurance required to be purchased and maintained by Subcontractors or Suppliers. In any documentation furnished under this provision, Contractor, Subcontractors, and Suppliers may block out (redact) (1) any confidential premium or pricing information and (2) any wording specific to a project or jurisdiction other than those applicable to this Contract.
	E. Owner shall deliver to Contractor, with copies to each additional insured identified in the Contract, certificates of insurance and endorsements establishing that Owner has obtained and is maintaining the policies and coverages required of Owner by the Contract (if any). Upon request by Contractor or any other insured, Owner shall also provide other evidence of such required insurance (if any), including but not limited to copies of policies, documentation of applicable self-insured retentions (if allowed) and deductibles, and full disclosure of all relevant exclusions. In any documentation furnished under this provision, Owner may block out (redact) (1) any confidential premium or pricing information and (2) any wording specific to a project or jurisdiction other than those relevant to this Contract.
	F. Failure of Owner or Contractor to demand such certificates or other evidence of the other party’s full compliance with these insurance requirements, or failure of Owner or Contractor to identify a deficiency in compliance from the evidence provided, will not be construed as a waiver of the other party’s obligation to obtain and maintain such insurance.
	G. In addition to the liability insurance required to be provided by Contractor, the Owner, at Owner’s option, may purchase and maintain Owner’s own liability insurance. Owner’s liability policies, if any, operate separately and independently from policies required to be provided by Contractor, and Contractor cannot rely upon Owner’s liability policies for any of Contractor’s obligations to the Owner, Engineer, or third parties.
	H. Contractor shall require:
	I. If either party does not purchase or maintain the insurance required of such party by the Contract, such party shall notify the other party in writing of such failure to purchase prior to the start of the Work, or of such failure to maintain prior to any change in the required coverage.
	J. If Contractor has failed to obtain and maintain required insurance, Contractor’s entitlement to enter or remain at the Site will end immediately, and Owner may impose an appropriate set-off against payment for any associated costs (including but not limited to the cost of purchasing necessary insurance coverage), and exercise Owner’s termination rights under Article 16.
	K. Without prejudice to any other right or remedy, if a party has failed to obtain required insurance, the other party may elect (but is in no way obligated) to obtain equivalent insurance to protect such other party’s interests at the expense of the party who was required to provide such coverage, and the Contract Price will be adjusted accordingly.
	L. Owner does not represent that insurance coverage and limits established in this Contract necessarily will be adequate to protect Contractor or Contractor’s interests. Contractor is responsible for determining whether such coverage and limits are adequate to protect its interests, and for obtaining and maintaining any additional insurance that Contractor deems necessary.
	M. The insurance and insurance limits required herein will not be deemed as a limitation on Contractor’s liability, or that of its Subcontractors or Suppliers, under the indemnities granted to Owner and other individuals and entities in the Contract or otherwise.
	N. All the policies of insurance required to be purchased and maintained under this Contract will contain a provision or endorsement that the coverage afforded will not be canceled, or renewal refused, until at least 10 days prior written notice has been given to the purchasing policyholder. Within three days of receipt of any such written notice, the purchasing policyholder shall provide a copy of the notice to each other insured and Engineer.

	6.03 Contractor’s Insurance
	A. Required Insurance: Contractor shall purchase and maintain Worker’s Compensation, Commercial General Liability, and other insurance pursuant to the specific requirements of the Supplementary Conditions.
	B. General Provisions: The policies of insurance required by this Paragraph 6.03 as supplemented must:
	C. Additional Insureds: The Contractor’s commercial general liability, automobile liability, employer’s liability, umbrella or excess, pollution liability, and unmanned aerial vehicle liability policies, if required by this Contract, must:

	6.04 Builder’s Risk and Other Property Insurance
	A. Builder’s Risk: Unless otherwise provided in the Supplementary Conditions, Contractor shall purchase and maintain builder’s risk insurance upon the Work on a completed value basis, in the amount of the Work’s full insurable replacement cost (subject to such deductible amounts as may be provided in the Supplementary Conditions or required by Laws and Regulations). The specific requirements applicable to the builder’s risk insurance are set forth in the Supplementary Conditions.
	B. Property Insurance for Facilities of Owner Where Work Will Occur: Owner is responsible for obtaining and maintaining property insurance covering each existing structure, building, or facility in which any part of the Work will occur, or to which any part of the Work will attach or be adjoined. Such property insurance will be written on a special perils (all-risk) form, on a replacement cost basis, providing coverage consistent with that required for the builder’s risk insurance, and will be maintained until the Work is complete, as set forth in Paragraph 15.06.D.
	C. Property Insurance for Substantially Complete Facilities: Promptly after Substantial Completion, and before actual occupancy or use of the substantially completed Work, Owner will obtain property insurance for such substantially completed Work, and maintain such property insurance at least until the Work is complete, as set forth in Paragraph 15.06.D. Such property insurance will be written on a special perils (all-risk) form, on a replacement cost basis, and provide coverage consistent with that required for the builder’s risk insurance. The builder’s risk insurance may terminate upon written confirmation of Owner’s procurement of such property insurance.
	D. Partial Occupancy or Use by Owner: If Owner will occupy or use a portion or portions of the Work prior to Substantial Completion of all the Work, as provided in Paragraph 15.04, then Owner (directly, if it is the purchaser of the builder’s risk policy, or through Contractor) will provide advance notice of such occupancy or use to the builder’s risk insurer, and obtain an endorsement consenting to the continuation of coverage prior to commencing such partial occupancy or use.
	E. Insurance of Other Property; Additional Insurance: If the express insurance provisions of the Contract do not require or address the insurance of a property item or interest, then the entity or individual owning such property item will be responsible for insuring it. If Contractor elects to obtain other special insurance to be included in or supplement the builder’s risk or property insurance policies provided under this Paragraph 6.04, it may do so at Contractor’s expense.

	6.05 Property Losses; Subrogation
	A. The builder’s risk insurance policy purchased and maintained in accordance with Paragraph 6.04 (or an installation floater policy if authorized by the Supplementary Conditions), will contain provisions to the effect that in the event of payment of any loss or damage the insurer will have no rights of recovery against any insureds thereunder, or against Engineer or its consultants, or their officers, directors, members, partners, employees, agents, consultants, or subcontractors.
	B. Any property insurance policy maintained by Owner covering any loss, damage, or consequential loss to Owner’s existing structures, buildings, or facilities in which any part of the Work will occur, or to which any part of the Work will attach or adjoin; to adjacent structures, buildings, or facilities of Owner; or to part or all of the completed or substantially completed Work, during partial occupancy or use pursuant to Paragraph 15.04, after Substantial Completion pursuant to Paragraph 15.03, or after final payment pursuant to Paragraph 15.06, will contain provisions to the effect that in the event of payment of any loss or damage the insurer will have no rights of recovery against any insureds thereunder, or against Contractor, Subcontractors, or Engineer, or the officers, directors, members, partners, employees, agents, consultants, or subcontractors of each and any of them, and that the insured is allowed to waive the insurer’s rights of subrogation in a written contract executed prior to the loss, damage, or consequential loss.
	C. The waivers in this Paragraph 6.05 include the waiver of rights due to business interruption, loss of use, or other consequential loss extending beyond direct physical loss or damage to Owner’s property or the Work caused by, arising out of, or resulting from fire or other insured peril, risk, or cause of loss.
	D. Contractor shall be responsible for assuring that each Subcontract contains provisions whereby the Subcontractor waives all rights against Owner, Contractor, all individuals or entities identified in the Supplementary Conditions as insureds, the Engineer and its consultants, and the officers, directors, members, partners, employees, agents, consultants, and subcontractors of each and any of them, for all losses and damages caused by, arising out of, relating to, or resulting from fire or other peril, risk, or cause of loss covered by builder’s risk insurance, installation floater, and any other property insurance applicable to the Work.

	6.06 Receipt and Application of Property Insurance Proceeds
	A. Any insured loss under the builder’s risk and other policies of property insurance required by Paragraph 6.04 will be adjusted and settled with the named insured that purchased the policy. Such named insured shall act as fiduciary for the other insureds, and give notice to such other insureds that adjustment and settlement of a claim is in progress. Any other insured may state its position regarding a claim for insured loss in writing within 15 days after notice of such claim.
	B. Proceeds for such insured losses may be made payable by the insurer either jointly to multiple insureds, or to the named insured that purchased the policy in its own right and as fiduciary for other insureds, subject to the requirements of any applicable mortgage clause. A named insured receiving insurance proceeds under the builder’s risk and other policies of insurance required by Paragraph 6.04 shall maintain such proceeds in a segregated account, and distribute such proceeds in accordance with such agreement as the parties in interest may reach, or as otherwise required under the dispute resolution provisions of this Contract or applicable Laws and Regulations.
	C. If no other special agreement is reached, Contractor shall repair or replace the damaged Work, using allocated insurance proceeds.


	Article 7—Contractor’s Responsibilities
	7.01 Contractor’s Means and Methods of Construction
	A. Contractor shall be solely responsible for the means, methods, techniques, sequences, and procedures of construction.
	B. If the Contract Documents note, or Contractor determines, that professional engineering or other design services are needed to carry out Contractor’s responsibilities for construction means, methods, techniques, sequences, and procedures, or for Site safety, then Contractor shall cause such services to be provided by a properly licensed design professional, at Contractor’s expense. Such services are not Owner-delegated professional design services under this Contract, and neither Owner nor Engineer has any responsibility with respect to (1) Contractor’s determination of the need for such services, (2) the qualifications or licensing of the design professionals retained or employed by Contractor, (3) the performance of such services, or (4) any errors, omissions, or defects in such services.

	7.02 Supervision and Superintendence
	A. Contractor shall supervise, inspect, and direct the Work competently and efficiently, devoting such attention thereto and applying such skills and expertise as may be necessary to perform the Work in accordance with the Contract Documents.
	B. At all times during the progress of the Work, Contractor shall assign a competent resident superintendent who will not be replaced without written notice to Owner and Engineer except under extraordinary circumstances.

	7.03 Labor; Working Hours
	A. Contractor shall provide competent, suitably qualified personnel to survey and lay out the Work and perform construction as required by the Contract Documents. Contractor shall maintain good discipline and order at the Site.
	B. Contractor shall be fully responsible to Owner and Engineer for all acts and omissions of Contractor’s employees; of Suppliers and Subcontractors, and their employees; and of any other individuals or entities performing or furnishing any of the Work, just as Contractor is responsible for Contractor’s own acts and omissions.
	C. Except as otherwise required for the safety or protection of persons or the Work or property at the Site or adjacent thereto, and except as otherwise stated in the Contract Documents, all Work at the Site will be performed during regular working hours, Monday through Friday. Contractor will not perform Work on a Saturday, Sunday, or any legal holiday. Contractor may perform Work outside regular working hours or on Saturdays, Sundays, or legal holidays only with Owner’s written consent, which will not be unreasonably withheld.

	7.04 Services, Materials, and Equipment
	A. Unless otherwise specified in the Contract Documents, Contractor shall provide and assume full responsibility for all services, materials, equipment, labor, transportation, construction equipment and machinery, tools, appliances, fuel, power, light, heat, telephone, water, sanitary facilities, temporary facilities, and all other facilities and incidentals necessary for the performance, testing, start up, and completion of the Work, whether or not such items are specifically called for in the Contract Documents.
	B. All materials and equipment incorporated into the Work must be new and of good quality, except as otherwise provided in the Contract Documents. All special warranties and guarantees required by the Specifications will expressly run to the benefit of Owner. If required by Engineer, Contractor shall furnish satisfactory evidence (including reports of required tests) as to the source, kind, and quality of materials and equipment.
	C. All materials and equipment must be stored, applied, installed, connected, erected, protected, used, cleaned, and conditioned in accordance with instructions of the applicable Supplier, except as otherwise may be provided in the Contract Documents.

	7.05 “Or Equals”
	A. Contractor’s Request; Governing Criteria: Whenever an item of equipment or material is specified or described in the Contract Documents by using the names of one or more proprietary items or specific Suppliers, the Contract Price has been based upon Contractor furnishing such item as specified. The specification or description of such an item is intended to establish the type, function, appearance, and quality required. Unless the specification or description contains or is followed by words reading that no like, equivalent, or “or equal” item is permitted, Contractor may request that Engineer authorize the use of other items of equipment or material, or items from other proposed Suppliers, under the circumstances described below.
	B. Contractor’s Expense: Contractor shall provide all data in support of any proposed “or equal” item at Contractor’s expense.
	C. Engineer’s Evaluation and Determination: Engineer will be allowed a reasonable time to evaluate each “or-equal” request. Engineer may require Contractor to furnish additional data about the proposed “or-equal” item. Engineer will be the sole judge of acceptability. No “or-equal” item will be ordered, furnished, installed, or utilized until Engineer’s review is complete and Engineer determines that the proposed item is an “or-equal,” which will be evidenced by an approved Shop Drawing or other written communication. Engineer will advise Contractor in writing of any negative determination.
	D. Effect of Engineer’s Determination: Neither approval nor denial of an “or-equal” request will result in any change in Contract Price. The Engineer’s denial of an “or-equal” request will be final and binding, and may not be reversed through an appeal under any provision of the Contract.
	E. Treatment as a Substitution Request: If Engineer determines that an item of equipment or material proposed by Contractor does not qualify as an “or-equal” item, Contractor may request that Engineer consider the item a proposed substitute pursuant to Paragraph 7.06.

	7.06 Substitutes
	A. Contractor’s Request; Governing Criteria: Unless the specification or description of an item of equipment or material required to be furnished under the Contract Documents contains or is followed by words reading that no substitution is permitted, Contractor may request that Engineer authorize the use of other items of equipment or material under the circumstances described below. To the extent possible such requests must be made before commencement of related construction at the Site.
	B. Engineer’s Evaluation and Determination: Engineer will be allowed a reasonable time to evaluate each substitute request, and to obtain comments and direction from Owner. Engineer may require Contractor to furnish additional data about the proposed substitute item. Engineer will be the sole judge of acceptability. No substitute will be ordered, furnished, installed, or utilized until Engineer’s review is complete and Engineer determines that the proposed item is an acceptable substitute. Engineer’s determination will be evidenced by a Field Order or a proposed Change Order accounting for the substitution itself and all related impacts, including changes in Contract Price or Contract Times. Engineer will advise Contractor in writing of any negative determination.
	C. Special Guarantee: Owner may require Contractor to furnish at Contractor’s expense a special performance guarantee or other surety with respect to any substitute.
	D. Reimbursement of Engineer’s Cost: Engineer will record Engineer’s costs in evaluating a substitute proposed or submitted by Contractor. Whether or not Engineer approves a substitute so proposed or submitted by Contractor, Contractor shall reimburse Owner for the reasonable charges of Engineer for evaluating each such proposed substitute. Contractor shall also reimburse Owner for the reasonable charges of Engineer for making changes in the Contract Documents (or in the provisions of any other direct contract with Owner) resulting from the acceptance of each proposed substitute.
	E. Contractor’s Expense: Contractor shall provide all data in support of any proposed substitute at Contractor’s expense.
	F. Effect of Engineer’s Determination: If Engineer approves the substitution request, Contractor shall execute the proposed Change Order and proceed with the substitution. The Engineer’s denial of a substitution request will be final and binding, and may not be reversed through an appeal under any provision of the Contract. Contractor may challenge the scope of reimbursement costs imposed under Paragraph 7.06.D, by timely submittal of a Change Proposal.

	7.07 Concerning Subcontractors and Suppliers
	A. Contractor may retain Subcontractors and Suppliers for the performance of parts of the Work. Such Subcontractors and Suppliers must be acceptable to Owner. The Contractor’s retention of a Subcontractor or Supplier for the performance of parts of the Work will not relieve Contractor’s obligation to Owner to perform and complete the Work in accordance with the Contract Documents.
	B. Contractor shall retain specific Subcontractors and Suppliers for the performance of designated parts of the Work if required by the Contract to do so.
	C. Subsequent to the submittal of Contractor’s Bid or final negotiation of the terms of the Contract, Owner may not require Contractor to retain any Subcontractor or Supplier to furnish or perform any of the Work against which Contractor has reasonable objection.
	D. Prior to entry into any binding subcontract or purchase order, Contractor shall submit to Owner the identity of the proposed Subcontractor or Supplier (unless Owner has already deemed such proposed Subcontractor or Supplier acceptable during the bidding process or otherwise). Such proposed Subcontractor or Supplier shall be deemed acceptable to Owner unless Owner raises a substantive, reasonable objection within 5 days.
	E. Owner may require the replacement of any Subcontractor or Supplier. Owner also may require Contractor to retain specific replacements; provided, however, that Owner may not require a replacement to which Contractor has a reasonable objection. If Contractor has submitted the identity of certain Subcontractors or Suppliers for acceptance by Owner, and Owner has accepted it (either in writing or by failing to make written objection thereto), then Owner may subsequently revoke the acceptance of any such Subcontractor or Supplier so identified solely on the basis of substantive, reasonable objection after due investigation. Contractor shall submit an acceptable replacement for the rejected Subcontractor or Supplier.
	F. If Owner requires the replacement of any Subcontractor or Supplier retained by Contractor to perform any part of the Work, then Contractor shall be entitled to an adjustment in Contract Price or Contract Times, with respect to the replacement; and Contractor shall initiate a Change Proposal for such adjustment within 30 days of Owner’s requirement of replacement.
	G. No acceptance by Owner of any such Subcontractor or Supplier, whether initially or as a replacement, will constitute a waiver of the right of Owner to the completion of the Work in accordance with the Contract Documents.
	H. On a monthly basis, Contractor shall submit to Engineer a complete list of all Subcontractors and Suppliers having a direct contract with Contractor, and of all other Subcontractors and Suppliers known to Contractor at the time of submittal.
	I. Contractor shall be solely responsible for scheduling and coordinating the work of Subcontractors and Suppliers.
	J. The divisions and sections of the Specifications and the identifications of any Drawings do not control Contractor in dividing the Work among Subcontractors or Suppliers, or in delineating the Work to be performed by any specific trade.
	K. All Work performed for Contractor by a Subcontractor or Supplier must be pursuant to an appropriate contractual agreement that specifically binds the Subcontractor or Supplier to the applicable terms and conditions of the Contract for the benefit of Owner and Engineer.
	L. Owner may furnish to any Subcontractor or Supplier, to the extent practicable, information about amounts paid to Contractor for Work performed for Contractor by the Subcontractor or Supplier.
	M. Contractor shall restrict all Subcontractors and Suppliers from communicating with Engineer or Owner, except through Contractor or in case of an emergency, or as otherwise expressly allowed in this Contract.

	7.08 Patent Fees and Royalties
	A. Contractor shall pay all license fees and royalties and assume all costs incident to the use in the performance of the Work or the incorporation in the Work of any invention, design, process, product, or device which is the subject of patent rights or copyrights held by others. If an invention, design, process, product, or device is specified in the Contract Documents for use in the performance of the Work and if, to the actual knowledge of Owner or Engineer, its use is subject to patent rights or copyrights calling for the payment of any license fee or royalty to others, the existence of such rights will be disclosed in the Contract Documents.
	B. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold harmless Contractor, and its officers, directors, members, partners, employees, agents, consultants, and subcontractors, from and against all claims, costs, losses, and damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other professionals, and all court or arbitration or other dispute resolution costs) arising out of or relating to any infringement of patent rights or copyrights incident to the use in the performance of the Work or resulting from the incorporation in the Work of any invention, design, process, product, or device specified in the Contract Documents, but not identified as being subject to payment of any license fee or royalty to others required by patent rights or copyrights.
	C. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold harmless Owner and Engineer, and the officers, directors, members, partners, employees, agents, consultants and subcontractors of each and any of them, from and against all claims, costs, losses, and damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to any infringement of patent rights or copyrights incident to the use in the performance of the Work or resulting from the incorporation in the Work of any invention, design, process, product, or device not specified in the Contract Documents.

	7.09 Permits
	A. Unless otherwise provided in the Contract Documents, Contractor shall obtain and pay for all construction permits, licenses, and certificates of occupancy. Owner shall assist Contractor, when necessary, in obtaining such permits and licenses. Contractor shall pay all governmental charges and inspection fees necessary for the prosecution of the Work which are applicable at the time of the submission of Contractor’s Bid (or when Contractor became bound under a negotiated contract). Owner shall pay all charges of utility owners for connections for providing permanent service to the Work.

	7.10 Taxes
	A. Contractor shall pay all sales, consumer, use, and other similar taxes required to be paid by Contractor in accordance with the Laws and Regulations of the place of the Project which are applicable during the performance of the Work.

	7.11 Laws and Regulations
	A. Contractor shall give all notices required by and shall comply with all Laws and Regulations applicable to the performance of the Work. Neither Owner nor Engineer shall be responsible for monitoring Contractor’s compliance with any Laws or Regulations.
	B. If Contractor performs any Work or takes any other action knowing or having reason to know that it is contrary to Laws or Regulations, Contractor shall bear all resulting costs and losses, and shall indemnify and hold harmless Owner and Engineer, and the officers, directors, members, partners, employees, agents, consultants, and subcontractors of each and any of them, from and against all claims, costs, losses, and damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to such Work or other action. It is not Contractor’s responsibility to make certain that the Work described in the Contract Documents is in accordance with Laws and Regulations, but this does not relieve Contractor of its obligations under Paragraph 3.03.
	C. Owner or Contractor may give written notice to the other party of any changes after the submission of Contractor’s Bid (or after the date when Contractor became bound under a negotiated contract) in Laws or Regulations having an effect on the cost or time of performance of the Work, including but not limited to changes in Laws or Regulations having an effect on procuring permits and on sales, use, value-added, consumption, and other similar taxes. If Owner and Contractor are unable to agree on entitlement to or on the amount or extent, if any, of any adjustment in Contract Price or Contract Times resulting from such changes, then within 30 days of such written notice Contractor may submit a Change Proposal, or Owner may initiate a Claim.

	7.12 Record Documents
	A. Contractor shall maintain in a safe place at the Site one printed record copy of all Drawings, Specifications, Addenda, Change Orders, Work Change Directives, Field Orders, written interpretations and clarifications, and approved Shop Drawings. Contractor shall keep such record documents in good order and annotate them to show changes made during construction. These record documents, together with all approved Samples, will be available to Engineer for reference. Upon completion of the Work, Contractor shall deliver these record documents to Engineer.

	7.13 Safety and Protection
	A. Contractor shall be solely responsible for initiating, maintaining, and supervising all safety precautions and programs in connection with the Work. Such responsibility does not relieve Subcontractors of their responsibility for the safety of persons or property in the performance of their work, nor for compliance with applicable safety Laws and Regulations.
	B. Contractor shall designate a qualified and experienced safety representative whose duties and responsibilities are the prevention of Work-related accidents and the maintenance and supervision of safety precautions and programs.
	C. Contractor shall take all necessary precautions for the safety of, and shall provide the necessary protection to prevent damage, injury, or loss to:
	D. All damage, injury, or loss to any property referred to in Paragraph 7.13.C.2 or 7.13.C.3 caused, directly or indirectly, in whole or in part, by Contractor, any Subcontractor, Supplier, or any other individual or entity directly or indirectly employed by any of them to perform any of the Work, or anyone for whose acts any of them may be liable, shall be remedied by Contractor at its expense (except damage or loss attributable to the fault of Drawings or Specifications or to the acts or omissions of Owner or Engineer or anyone employed by any of them, or anyone for whose acts any of them may be liable, and not attributable, directly or indirectly, in whole or in part, to the fault or negligence of Contractor or any Subcontractor, Supplier, or other individual or entity directly or indirectly employed by any of them).
	E. Contractor shall comply with all applicable Laws and Regulations relating to the safety of persons or property, or to the protection of persons or property from damage, injury, or loss; and shall erect and maintain all necessary safeguards for such safety and protection.
	F. Contractor shall notify Owner; the owners of adjacent property; the owners of Underground Facilities and other utilities (if the identity of such owners is known to Contractor); and other contractors and utility owners performing work at or adjacent to the Site, in writing, when Contractor knows that prosecution of the Work may affect them, and shall cooperate with them in the protection, removal, relocation, and replacement of their property or work in progress.
	G. Contractor shall comply with the applicable requirements of Owner’s safety programs, if any. Any Owner’s safety programs that are applicable to the Work are identified or included in the Supplementary Conditions or Specifications.
	H. Contractor shall inform Owner and Engineer of the specific requirements of Contractor’s safety program with which Owner’s and Engineer’s employees and representatives must comply while at the Site.
	I. Contractor’s duties and responsibilities for safety and protection will continue until all the Work is completed, Engineer has issued a written notice to Owner and Contractor in accordance with Paragraph 15.06.C that the Work is acceptable, and Contractor has left the Site (except as otherwise expressly provided in connection with Substantial Completion).
	J. Contractor’s duties and responsibilities for safety and protection will resume whenever Contractor or any Subcontractor or Supplier returns to the Site to fulfill warranty or correction obligations, or to conduct other tasks arising from the Contract Documents.

	7.14 Hazard Communication Programs
	A. Contractor shall be responsible for coordinating any exchange of safety data sheets (formerly known as material safety data sheets) or other hazard communication information required to be made available to or exchanged between or among employers at the Site in accordance with Laws or Regulations.

	7.15 Emergencies
	A. In emergencies affecting the safety or protection of persons or the Work or property at the Site or adjacent thereto, Contractor is obligated to act to prevent damage, injury, or loss. Contractor shall give Engineer prompt written notice if Contractor believes that any significant changes in the Work or variations from the Contract Documents have been caused by an emergency, or are required as a result of Contractor’s response to an emergency. If Engineer determines that a change in the Contract Documents is required because of an emergency or Contractor’s response, a Work Change Directive or Change Order will be issued.

	7.16 Submittals
	A. Shop Drawing and Sample Requirements
	B. Submittal Procedures for Shop Drawings and Samples: Contractor shall label and submit Shop Drawings and Samples to Engineer for review and approval in accordance with the accepted Schedule of Submittals.
	C. Engineer’s Review of Shop Drawings and Samples
	D. Resubmittal Procedures for Shop Drawings and Samples
	E. Submittals Other than Shop Drawings, Samples, and Owner-Delegated Designs
	F. Owner-delegated Designs: Submittals pursuant to Owner-delegated designs are governed by the provisions of Paragraph 7.19.

	7.17 Contractor’s General Warranty and Guarantee
	A. Contractor warrants and guarantees to Owner that all Work will be in accordance with the Contract Documents and will not be defective. Engineer is entitled to rely on Contractor’s warranty and guarantee.
	B. Owner’s rights under this warranty and guarantee are in addition to, and are not limited by, Owner’s rights under the correction period provisions of Paragraph 15.08. The time in which Owner may enforce its warranty and guarantee rights under this Paragraph 7.17 is limited only by applicable Laws and Regulations restricting actions to enforce such rights; provided, however, that after the end of the correction period under Paragraph 15.08:
	C. Contractor’s warranty and guarantee hereunder excludes defects or damage caused by:
	D. Contractor’s obligation to perform and complete the Work in accordance with the Contract Documents is absolute. None of the following will constitute an acceptance of Work that is not in accordance with the Contract Documents, a release of Contractor’s obligation to perform the Work in accordance with the Contract Documents, or a release of Owner’s warranty and guarantee rights under this Paragraph 7.17:
	E. If the Contract requires the Contractor to accept the assignment of a contract entered into by Owner, then the specific warranties, guarantees, and correction obligations contained in the assigned contract will govern with respect to Contractor’s performance obligations to Owner for the Work described in the assigned contract.

	7.18 Indemnification
	A. To the fullest extent permitted by Laws and Regulations, and in addition to any other obligations of Contractor under the Contract or otherwise, Contractor shall indemnify and hold harmless Owner and Engineer, and the officers, directors, members, partners, employees, agents, consultants and subcontractors of each and any of them, from losses, damages, costs, and judgments (including but not limited to all fees and charges of engineers, architects, attorneys, and other professionals, and all court or arbitration or other dispute resolution costs) arising from third-party claims or actions relating to or resulting from the performance or furnishing of the Work, provided that any such claim, action, loss, cost, judgment or damage is attributable to bodily injury, sickness, disease, or death, or to damage to or destruction of tangible property (other than the Work itself), including the loss of use resulting therefrom, but only to the extent caused by any negligent act or omission of Contractor, any Subcontractor, any Supplier, or any individual or entity directly or indirectly employed by any of them to perform any of the Work, or anyone for whose acts any of them may be liable.
	B. In any and all claims against Owner or Engineer, or any of their officers, directors, members, partners, employees, agents, consultants, or subcontractors, by any employee (or the survivor or personal representative of such employee) of Contractor, any Subcontractor, any Supplier, or any individual or entity directly or indirectly employed by any of them to perform any of the Work, or anyone for whose acts any of them may be liable, the indemnification obligation under Paragraph 7.18.A will not be limited in any way by any limitation on the amount or type of damages, compensation, or benefits payable by or for Contractor or any such Subcontractor, Supplier, or other individual or entity under workers’ compensation acts, disability benefit acts, or other employee benefit acts.

	7.19 Delegation of Professional Design Services
	A. Owner may require Contractor to provide professional design services for a portion of the Work by express delegation in the Contract Documents. Such delegation will specify the performance and design criteria that such services must satisfy, and the Submittals that Contractor must furnish to Engineer with respect to the Owner-delegated design.
	B. Contractor shall cause such Owner-delegated professional design services to be provided pursuant to the professional standard of care by a properly licensed design professional, whose signature and seal must appear on all drawings, calculations, specifications, certifications, and Submittals prepared by such design professional. Such design professional must issue all certifications of design required by Laws and Regulations.
	C. If a Shop Drawing or other Submittal related to the Owner-delegated design is prepared by Contractor, a Subcontractor, or others for submittal to Engineer, then such Shop Drawing or other Submittal must bear the written approval of Contractor’s design professional when submitted by Contractor to Engineer.
	D. Owner and Engineer shall be entitled to rely upon the adequacy, accuracy, and completeness of the services, certifications, and approvals performed or provided by the design professionals retained or employed by Contractor under an Owner-delegated design, subject to the professional standard of care and the performance and design criteria stated in the Contract Documents.
	E. Pursuant to this Paragraph 7.19, Engineer’s review, approval, and other determinations regarding design drawings, calculations, specifications, certifications, and other Submittals furnished by Contractor pursuant to an Owner-delegated design will be only for the following limited purposes:
	F. Contractor shall not be responsible for the adequacy of performance or design criteria specified by Owner or Engineer.
	G. Contractor is not required to provide professional services in violation of applicable Laws and Regulations.


	Article 8—Other Work at the Site
	8.01 Other Work
	A. In addition to and apart from the Work under the Contract Documents, the Owner may perform other work at or adjacent to the Site. Such other work may be performed by Owner’s employees, or through contracts between the Owner and third parties. Owner may also arrange to have third-party utility owners perform work on their utilities and facilities at or adjacent to the Site.
	B. If Owner performs other work at or adjacent to the Site with Owner’s employees, or through contracts for such other work, then Owner shall give Contractor written notice thereof prior to starting any such other work. If Owner has advance information regarding the start of any third-party utility work that Owner has arranged to take place at or adjacent to the Site, Owner shall provide such information to Contractor.
	C. Contractor shall afford proper and safe access to the Site to each contractor that performs such other work, each utility owner performing other work, and Owner, if Owner is performing other work with Owner’s employees, and provide a reasonable opportunity for the introduction and storage of materials and equipment and the execution of such other work.
	D. Contractor shall do all cutting, fitting, and patching of the Work that may be required to properly connect or otherwise make its several parts come together and properly integrate with such other work. Contractor shall not endanger any work of others by cutting, excavating, or otherwise altering such work; provided, however, that Contractor may cut or alter others' work with the written consent of Engineer and the others whose work will be affected.
	E. If the proper execution or results of any part of Contractor’s Work depends upon work performed by others, Contractor shall inspect such other work and promptly report to Engineer in writing any delays, defects, or deficiencies in such other work that render it unavailable or unsuitable for the proper execution and results of Contractor’s Work. Contractor’s failure to so report will constitute an acceptance of such other work as fit and proper for integration with Contractor’s Work except for latent defects and deficiencies in such other work.
	F. The provisions of this article are not applicable to work that is performed by third-party utilities or other third-party entities without a contract with Owner, or that is performed without having been arranged by Owner. If such work occurs, then any related delay, disruption, or interference incurred by Contractor is governed by the provisions of Paragraph 4.05.C.3.

	8.02 Coordination
	A. If Owner intends to contract with others for the performance of other work at or adjacent to the Site, to perform other work at or adjacent to the Site with Owner’s employees, or to arrange to have utility owners perform work at or adjacent to the Site, the following will be set forth in the Supplementary Conditions or provided to Contractor prior to the start of any such other work:
	B. Unless otherwise provided in the Supplementary Conditions, Owner shall have sole authority and responsibility for such coordination.

	8.03 Legal Relationships
	A. If, in the course of performing other work for Owner at or adjacent to the Site, the Owner’s employees, any other contractor working for Owner, or any utility owner that Owner has arranged to perform work, causes damage to the Work or to the property of Contractor or its Subcontractors, or delays, disrupts, interferes with, or increases the scope or cost of the performance of the Work, through actions or inaction, then Contractor shall be entitled to an equitable adjustment in the Contract Price or the Contract Times. Contractor must submit any Change Proposal seeking an equitable adjustment in the Contract Price or the Contract Times under this paragraph within 30 days of the damaging, delaying, disrupting, or interfering event. The entitlement to, and extent of, any such equitable adjustment will take into account information (if any) regarding such other work that was provided to Contractor in the Contract Documents prior to the submittal of the Bid or the final negotiation of the terms of the Contract, and any remedies available to Contractor under Laws or Regulations concerning utility action or inaction. When applicable, any such equitable adjustment in Contract Price will be conditioned on Contractor assigning to Owner all Contractor’s rights against such other contractor or utility owner with respect to the damage, delay, disruption, or interference that is the subject of the adjustment. Contractor’s entitlement to an adjustment of the Contract Times or Contract Price is subject to the provisions of Paragraphs 4.05.D and 4.05.E.
	B. Contractor shall take reasonable and customary measures to avoid damaging, delaying, disrupting, or interfering with the work of Owner, any other contractor, or any utility owner performing other work at or adjacent to the Site.
	C. If Contractor damages, delays, disrupts, or interferes with the work of any other contractor, or any utility owner performing other work at or adjacent to the Site, through Contractor’s failure to take reasonable and customary measures to avoid such impacts, or if any claim arising out of Contractor’s actions, inactions, or negligence in performance of the Work at or adjacent to the Site is made by any such other contractor or utility owner against Contractor, Owner, or Engineer, then Contractor shall (1) promptly attempt to settle the claim as to all parties through negotiations with such other contractor or utility owner, or otherwise resolve the claim by arbitration or other dispute resolution proceeding or at law, and (2) indemnify and hold harmless Owner and Engineer, and the officers, directors, members, partners, employees, agents, consultants and subcontractors of each and any of them from and against any such claims, and against all costs, losses, and damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to such damage, delay, disruption, or interference.


	Article 9—Owner’s Responsibilities
	9.01 Communications to Contractor
	A. Except as otherwise provided in these General Conditions, Owner shall issue all communications to Contractor through Engineer.

	9.02 Replacement of Engineer
	A. Owner may at its discretion appoint an engineer to replace Engineer, provided Contractor makes no reasonable objection to the replacement engineer. The replacement engineer’s status under the Contract Documents will be that of the former Engineer.

	9.03 Furnish Data
	A. Owner shall promptly furnish the data required of Owner under the Contract Documents.

	9.04 Pay When Due
	A. Owner shall make payments to Contractor when they are due as provided in the Agreement.

	9.05 Lands and Easements; Reports, Tests, and Drawings
	A. Owner’s duties with respect to providing lands and easements are set forth in Paragraph 5.01.
	B. Owner’s duties with respect to providing engineering surveys to establish reference points are set forth in Paragraph 4.03.
	C. Article 5 refers to Owner’s identifying and making available to Contractor copies of reports of explorations and tests of conditions at the Site, and drawings of physical conditions relating to existing surface or subsurface structures at the Site.

	9.06 Insurance
	A. Owner’s responsibilities, if any, with respect to purchasing and maintaining liability and property insurance are set forth in Article 6.

	9.07 Change Orders
	A. Owner’s responsibilities with respect to Change Orders are set forth in Article 11.

	9.08 Inspections, Tests, and Approvals
	A. Owner’s responsibility with respect to certain inspections, tests, and approvals is set forth in Paragraph 14.02.B.

	9.09 Limitations on Owner’s Responsibilities
	A. The Owner shall not supervise, direct, or have control or authority over, nor be responsible for, Contractor’s means, methods, techniques, sequences, or procedures of construction, or the safety precautions and programs incident thereto, or for any failure of Contractor to comply with Laws and Regulations applicable to the performance of the Work. Owner will not be responsible for Contractor’s failure to perform the Work in accordance with the Contract Documents.

	9.10 Undisclosed Hazardous Environmental Condition
	A. Owner’s responsibility in respect to an undisclosed Hazardous Environmental Condition is set forth in Paragraph 5.06.

	9.11 Evidence of Financial Arrangements
	A. Upon request of Contractor, Owner shall furnish Contractor reasonable evidence that financial arrangements have been made to satisfy Owner’s obligations under the Contract (including obligations under proposed changes in the Work).

	9.12 Safety Programs
	A. While at the Site, Owner’s employees and representatives shall comply with the specific applicable requirements of Contractor’s safety programs of which Owner has been informed.
	B. Owner shall furnish copies of any applicable Owner safety programs to Contractor.


	Article 10—Engineer’s Status During Construction
	10.01 Owner’s Representative
	A. Engineer will be Owner’s representative during the construction period. The duties and responsibilities and the limitations of authority of Engineer as Owner’s representative during construction are set forth in the Contract.

	10.02 Visits to Site
	A. Engineer will make visits to the Site at intervals appropriate to the various stages of construction as Engineer deems necessary in order to observe, as an experienced and qualified design professional, the progress that has been made and the quality of the various aspects of Contractor’s executed Work. Based on information obtained during such visits and observations, Engineer, for the benefit of Owner, will determine, in general, if the Work is proceeding in accordance with the Contract Documents. Engineer will not be required to make exhaustive or continuous inspections on the Site to check the quality or quantity of the Work. Engineer’s efforts will be directed toward providing for Owner a greater degree of confidence that the completed Work will conform generally to the Contract Documents. On the basis of such visits and observations, Engineer will keep Owner informed of the progress of the Work and will endeavor to guard Owner against defective Work.
	B. Engineer’s visits and observations are subject to all the limitations on Engineer’s authority and responsibility set forth in Paragraph 10.07. Particularly, but without limitation, during or as a result of Engineer’s visits or observations of Contractor’s Work, Engineer will not supervise, direct, control, or have authority over or be responsible for Contractor’s means, methods, techniques, sequences, or procedures of construction, or the safety precautions and programs incident thereto, or for any failure of Contractor to comply with Laws and Regulations applicable to the performance of the Work.

	10.03 Resident Project Representative
	A. If Owner and Engineer have agreed that Engineer will furnish a Resident Project Representative to represent Engineer at the Site and assist Engineer in observing the progress and quality of the Work, then the authority and responsibilities of any such Resident Project Representative will be as provided in the Supplementary Conditions, and limitations on the responsibilities thereof will be as provided in the Supplementary Conditions and in Paragraph 10.07.
	B. If Owner designates an individual or entity who is not Engineer’s consultant, agent, or employee to represent Owner at the Site, then the responsibilities and authority of such individual or entity will be as provided in the Supplementary Conditions.

	10.04 Engineer’s Authority
	A. Engineer has the authority to reject Work in accordance with Article 14.
	B. Engineer’s authority as to Submittals is set forth in Paragraph 7.16.
	C. Engineer’s authority as to design drawings, calculations, specifications, certifications and other Submittals from Contractor in response to Owner’s delegation (if any) to Contractor of professional design services, is set forth in Paragraph 7.19.
	D. Engineer’s authority as to changes in the Work is set forth in Article 11.
	E. Engineer’s authority as to Applications for Payment is set forth in Article 15.

	10.05 Determinations for Unit Price Work
	A. Engineer will determine the actual quantities and classifications of Unit Price Work performed by Contractor as set forth in Paragraph 13.03.

	10.06 Decisions on Requirements of Contract Documents and Acceptability of Work
	A. Engineer will render decisions regarding the requirements of the Contract Documents, and judge the acceptability of the Work, pursuant to the specific procedures set forth herein for initial interpretations, Change Proposals, and acceptance of the Work. In rendering such decisions and judgments, Engineer will not show partiality to Owner or Contractor, and will not be liable to Owner, Contractor, or others in connection with any proceedings, interpretations, decisions, or judgments conducted or rendered in good faith.

	10.07 Limitations on Engineer’s Authority and Responsibilities
	A. Neither Engineer’s authority or responsibility under this Article 10 or under any other provision of the Contract, nor any decision made by Engineer in good faith either to exercise or not exercise such authority or responsibility or the undertaking, exercise, or performance of any authority or responsibility by Engineer, will create, impose, or give rise to any duty in contract, tort, or otherwise owed by Engineer to Contractor, any Subcontractor, any Supplier, any other individual or entity, or to any surety for or employee or agent of any of them.
	B. Engineer will not supervise, direct, control, or have authority over or be responsible for Contractor’s means, methods, techniques, sequences, or procedures of construction, or the safety precautions and programs incident thereto, or for any failure of Contractor to comply with Laws and Regulations applicable to the performance of the Work. Engineer will not be responsible for Contractor’s failure to perform the Work in accordance with the Contract Documents.
	C. Engineer will not be responsible for the acts or omissions of Contractor or of any Subcontractor, any Supplier, or of any other individual or entity performing any of the Work.
	D. Engineer’s review of the final Application for Payment and accompanying documentation, and all maintenance and operating instructions, schedules, guarantees, bonds, certificates of inspection, tests and approvals, and other documentation required to be delivered by Contractor under Paragraph 15.06.A, will only be to determine generally that their content complies with the requirements of, and in the case of certificates of inspections, tests, and approvals, that the results certified indicate compliance with the Contract Documents.
	E. The limitations upon authority and responsibility set forth in this Paragraph 10.07 also apply to the Resident Project Representative, if any.

	10.08 Compliance with Safety Program
	A. While at the Site, Engineer’s employees and representatives will comply with the specific applicable requirements of Owner’s and Contractor’s safety programs of which Engineer has been informed.


	Article 11—Changes to the Contract
	11.01 Amending and Supplementing the Contract
	A. The Contract may be amended or supplemented by a Change Order, a Work Change Directive, or a Field Order.
	B. If an amendment or supplement to the Contract includes a change in the Contract Price or the Contract Times, such amendment or supplement must be set forth in a Change Order.
	C. All changes to the Contract that involve (1) the performance or acceptability of the Work, (2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3) other engineering or technical matters, must be supported by Engineer’s recommendation. Owner and Contractor may amend other terms and conditions of the Contract without the recommendation of the Engineer.

	11.02 Change Orders
	A. Owner and Contractor shall execute appropriate Change Orders covering:
	B. If Owner or Contractor refuses to execute a Change Order that is required to be executed under the terms of Paragraph 11.02.A, it will be deemed to be of full force and effect, as if fully executed.

	11.03 Work Change Directives
	A. A Work Change Directive will not change the Contract Price or the Contract Times but is evidence that the parties expect that the modification ordered or documented by a Work Change Directive will be incorporated in a subsequently issued Change Order, following negotiations by the parties as to the Work Change Directive’s effect, if any, on the Contract Price and Contract Times; or, if negotiations are unsuccessful, by a determination under the terms of the Contract Documents governing adjustments, expressly including Paragraph 11.07 regarding change of Contract Price.
	B. If Owner has issued a Work Change Directive and:

	11.04 Field Orders
	A. Engineer may authorize minor changes in the Work if the changes do not involve an adjustment in the Contract Price or the Contract Times and are compatible with the design concept of the completed Project as a functioning whole as indicated by the Contract Documents. Such changes will be accomplished by a Field Order and will be binding on Owner and also on Contractor, which shall perform the Work involved promptly.
	B. If Contractor believes that a Field Order justifies an adjustment in the Contract Price or Contract Times, then before proceeding with the Work at issue, Contractor shall submit a Change Proposal as provided herein.

	11.05 Owner-Authorized Changes in the Work
	A. Without invalidating the Contract and without notice to any surety, Owner may, at any time or from time to time, order additions, deletions, or revisions in the Work. Changes involving the design (as set forth in the Drawings, Specifications, or otherwise) or other engineering or technical matters will be supported by Engineer’s recommendation.
	B. Such changes in the Work may be accomplished by a Change Order, if Owner and Contractor have agreed as to the effect, if any, of the changes on Contract Times or Contract Price; or by a Work Change Directive. Upon receipt of any such document, Contractor shall promptly proceed with the Work involved; or, in the case of a deletion in the Work, promptly cease construction activities with respect to such deleted Work. Added or revised Work must be performed under the applicable conditions of the Contract Documents.
	C. Nothing in this Paragraph 11.05 obligates Contractor to undertake work that Contractor reasonably concludes cannot be performed in a manner consistent with Contractor’s safety obligations under the Contract Documents or Laws and Regulations.

	11.06 Unauthorized Changes in the Work
	A. Contractor shall not be entitled to an increase in the Contract Price or an extension of the Contract Times with respect to any work performed that is not required by the Contract Documents, as amended, modified, or supplemented, except in the case of an emergency as provided in Paragraph 7.15 or in the case of uncovering Work as provided in Paragraph 14.05.C.2.

	11.07 Change of Contract Price
	A. The Contract Price may only be changed by a Change Order. Any Change Proposal for an adjustment in the Contract Price must comply with the provisions of Paragraph 11.09. Any Claim for an adjustment of Contract Price must comply with the provisions of Article 12.
	B. An adjustment in the Contract Price will be determined as follows:
	C. Contractor’s Fee: When applicable, the Contractor’s fee for overhead and profit will be determined as follows:

	11.08 Change of Contract Times
	A. The Contract Times may only be changed by a Change Order. Any Change Proposal for an adjustment in the Contract Times must comply with the provisions of Paragraph 11.09. Any Claim for an adjustment in the Contract Times must comply with the provisions of Article 12.
	B. Delay, disruption, and interference in the Work, and any related changes in Contract Times, are addressed in and governed by Paragraph 4.05.

	11.09 Change Proposals
	A. Purpose and Content: Contractor shall submit a Change Proposal to Engineer to request an adjustment in the Contract Times or Contract Price; contest an initial decision by Engineer concerning the requirements of the Contract Documents or relating to the acceptability of the Work under the Contract Documents; challenge a set-off against payment due; or seek other relief under the Contract. The Change Proposal will specify any proposed change in Contract Times or Contract Price, or other proposed relief, and explain the reason for the proposed change, with citations to any governing or applicable provisions of the Contract Documents. Each Change Proposal will address only one issue, or a set of closely related issues.
	B. Change Proposal Procedures
	C. Resolution of Certain Change Proposals: If the Change Proposal does not involve the design (as set forth in the Drawings, Specifications, or otherwise), the acceptability of the Work, or other engineering or technical matters, then Engineer will notify the parties in writing that the Engineer is unable to resolve the Change Proposal. For purposes of further resolution of such a Change Proposal, such notice will be deemed a denial, and Contractor may choose to seek resolution under the terms of Article 12.
	D. Post-Completion: Contractor shall not submit any Change Proposals after Engineer issues a written recommendation of final payment pursuant to Paragraph 15.06.B.

	11.10 Notification to Surety
	A. If the provisions of any bond require notice to be given to a surety of any change affecting the general scope of the Work or the provisions of the Contract Documents (including, but not limited to, Contract Price or Contract Times), the giving of any such notice will be Contractor’s responsibility. The amount of each applicable bond will be adjusted to reflect the effect of any such change.


	Article 12—Claims
	12.01 Claims
	A. Claims Process: The following disputes between Owner and Contractor are subject to the Claims process set forth in this article:
	B. Submittal of Claim: The party submitting a Claim shall deliver it directly to the other party to the Contract promptly (but in no event later than 30 days) after the start of the event giving rise thereto; in the case of appeals regarding Change Proposals within 30 days of the decision under appeal. The party submitting the Claim shall also furnish a copy to the Engineer, for its information only. The responsibility to substantiate a Claim rests with the party making the Claim. In the case of a Claim by Contractor seeking an increase in the Contract Times or Contract Price, Contractor shall certify that the Claim is made in good faith, that the supporting data are accurate and complete, and that to the best of Contractor’s knowledge and belief the amount of time or money requested accurately reflects the full amount to which Contractor is entitled.
	C. Review and Resolution: The party receiving a Claim shall review it thoroughly, giving full consideration to its merits. The two parties shall seek to resolve the Claim through the exchange of information and direct negotiations. The parties may extend the time for resolving the Claim by mutual agreement. All actions taken on a Claim will be stated in writing and submitted to the other party, with a copy to Engineer.
	D. Mediation
	E. Partial Approval: If the party receiving a Claim approves the Claim in part and denies it in part, such action will be final and binding unless within 30 days of such action the other party invokes the procedure set forth in Article 17 for final resolution of disputes.
	F. Denial of Claim: If efforts to resolve a Claim are not successful, the party receiving the Claim may deny it by giving written notice of denial to the other party. If the receiving party does not take action on the Claim within 90 days, then either Owner or Contractor may at any time thereafter submit a letter to the other party indicating that as a result of the inaction, the Claim is deemed denied, thereby commencing the time for appeal of the denial. A denial of the Claim will be final and binding unless within 30 days of the denial the other party invokes the procedure set forth in Article 17 for the final resolution of disputes.
	G. Final and Binding Results: If the parties reach a mutual agreement regarding a Claim, whether through approval of the Claim, direct negotiations, mediation, or otherwise; or if a Claim is approved in part and denied in part, or denied in full, and such actions become final and binding; then the results of the agreement or action on the Claim will be incorporated in a Change Order or other written document to the extent they affect the Contract, including the Work, the Contract Times, or the Contract Price.


	Article 13—Cost of the Work; Allowances; Unit Price Work
	13.01 Cost of the Work
	A. Purposes for Determination of Cost of the Work: The term Cost of the Work means the sum of all costs necessary for the proper performance of the Work at issue, as further defined below. The provisions of this Paragraph 13.01 are used for two distinct purposes:
	B. Costs Included: Except as otherwise may be agreed to in writing by Owner, costs included in the Cost of the Work will be in amounts no higher than those commonly incurred in the locality of the Project, will not include any of the costs itemized in Paragraph 13.01.C, and will include only the following items:
	C. Costs Excluded: The term Cost of the Work does not include any of the following items:
	D. Contractor’s Fee
	E. Documentation and Audit: Whenever the Cost of the Work for any purpose is to be determined pursuant to this Article 13, Contractor and pertinent Subcontractors will establish and maintain records of the costs in accordance with generally accepted accounting practices. Subject to prior written notice, Owner will be afforded reasonable access, during normal business hours, to all Contractor’s accounts, records, books, correspondence, instructions, drawings, receipts, vouchers, memoranda, and similar data relating to the Cost of the Work and Contractor’s fee. Contractor shall preserve all such documents for a period of three years after the final payment by Owner. Pertinent Subcontractors will afford such access to Owner, and preserve such documents, to the same extent required of Contractor.

	13.02 Allowances
	A. It is understood that Contractor has included in the Contract Price all allowances so named in the Contract Documents and shall cause the Work so covered to be performed for such sums and by such persons or entities as may be acceptable to Owner and Engineer.
	B. Cash Allowances: Contractor agrees that:
	C. Owner’s Contingency Allowance: Contractor agrees that an Owner’s contingency allowance, if any, is for the sole use of Owner to cover unanticipated costs.
	D. Prior to final payment, an appropriate Change Order will be issued as recommended by Engineer to reflect actual amounts due Contractor for Work covered by allowances, and the Contract Price will be correspondingly adjusted.

	13.03 Unit Price Work
	A. Where the Contract Documents provide that all or part of the Work is to be Unit Price Work, initially the Contract Price will be deemed to include for all Unit Price Work an amount equal to the sum of the unit price for each separately identified item of Unit Price Work times the estimated quantity of each item as indicated in the Agreement.
	B. The estimated quantities of items of Unit Price Work are not guaranteed and are solely for the purpose of comparison of Bids and determining an initial Contract Price. Payments to Contractor for Unit Price Work will be based on actual quantities.
	C. Each unit price will be deemed to include an amount considered by Contractor to be adequate to cover Contractor’s overhead and profit for each separately identified item.
	D. Engineer will determine the actual quantities and classifications of Unit Price Work performed by Contractor. Engineer will review with Contractor the Engineer’s preliminary determinations on such matters before rendering a written decision thereon (by recommendation of an Application for Payment or otherwise). Engineer’s written decision thereon will be final and binding (except as modified by Engineer to reflect changed factual conditions or more accurate data) upon Owner and Contractor, and the final adjustment of Contract Price will be set forth in a Change Order, subject to the provisions of the following paragraph.
	E. Adjustments in Unit Price


	Article 14—Tests and Inspections; Correction, Removal, or Acceptance of Defective Work
	14.01 Access to Work
	A. Owner, Engineer, their consultants and other representatives and personnel of Owner, independent testing laboratories, and authorities having jurisdiction have access to the Site and the Work at reasonable times for their observation, inspection, and testing. Contractor shall provide them proper and safe conditions for such access and advise them of Contractor’s safety procedures and programs so that they may comply with such procedures and programs as applicable.

	14.02 Tests, Inspections, and Approvals
	A. Contractor shall give Engineer timely notice of readiness of the Work (or specific parts thereof) for all required inspections and tests, and shall cooperate with inspection and testing personnel to facilitate required inspections and tests.
	B. Owner shall retain and pay for the services of an independent inspector, testing laboratory, or other qualified individual or entity to perform all inspections and tests expressly required by the Contract Documents to be furnished and paid for by Owner, except that costs incurred in connection with tests or inspections of covered Work will be governed by the provisions of Paragraph 14.05.
	C. If Laws or Regulations of any public body having jurisdiction require any Work (or part thereof) specifically to be inspected, tested, or approved by an employee or other representative of such public body, Contractor shall assume full responsibility for arranging and obtaining such inspections, tests, or approvals, pay all costs in connection therewith, and furnish Engineer the required certificates of inspection or approval.
	D. Contractor shall be responsible for arranging, obtaining, and paying for all inspections and tests required:
	E. If the Contract Documents require the Work (or part thereof) to be approved by Owner, Engineer, or another designated individual or entity, then Contractor shall assume full responsibility for arranging and obtaining such approvals.
	F. If any Work (or the work of others) that is to be inspected, tested, or approved is covered by Contractor without written concurrence of Engineer, Contractor shall, if requested by Engineer, uncover such Work for observation. Such uncovering will be at Contractor’s expense unless Contractor had given Engineer timely notice of Contractor’s intention to cover the same and Engineer had not acted with reasonable promptness in response to such notice.

	14.03 Defective Work
	A. Contractor’s Obligation: It is Contractor’s obligation to assure that the Work is not defective.
	B. Engineer’s Authority: Engineer has the authority to determine whether Work is defective, and to reject defective Work.
	C. Notice of Defects: Prompt written notice of all defective Work of which Owner or Engineer has actual knowledge will be given to Contractor.
	D. Correction, or Removal and Replacement: Promptly after receipt of written notice of defective Work, Contractor shall correct all such defective Work, whether or not fabricated, installed, or completed, or, if Engineer has rejected the defective Work, remove it from the Project and replace it with Work that is not defective.
	E. Preservation of Warranties: When correcting defective Work, Contractor shall take no action that would void or otherwise impair Owner’s special warranty and guarantee, if any, on said Work.
	F. Costs and Damages: In addition to its correction, removal, and replacement obligations with respect to defective Work, Contractor shall pay all claims, costs, losses, and damages arising out of or relating to defective Work, including but not limited to the cost of the inspection, testing, correction, removal, replacement, or reconstruction of such defective Work, fines levied against Owner by governmental authorities because the Work is defective, and the costs of repair or replacement of work of others resulting from defective Work. Prior to final payment, if Owner and Contractor are unable to agree as to the measure of such claims, costs, losses, and damages resulting from defective Work, then Owner may impose a reasonable set-off against payments due under Article 15.

	14.04 Acceptance of Defective Work
	A. If, instead of requiring correction or removal and replacement of defective Work, Owner prefers to accept it, Owner may do so (subject, if such acceptance occurs prior to final payment, to Engineer’s confirmation that such acceptance is in general accord with the design intent and applicable engineering principles, and will not endanger public safety). Contractor shall pay all claims, costs, losses, and damages attributable to Owner’s evaluation of and determination to accept such defective Work (such costs to be approved by Engineer as to reasonableness), and for the diminished value of the Work to the extent not otherwise paid by Contractor. If any such acceptance occurs prior to final payment, the necessary revisions in the Contract Documents with respect to the Work will be incorporated in a Change Order. If the parties are unable to agree as to the decrease in the Contract Price, reflecting the diminished value of Work so accepted, then Owner may impose a reasonable set-off against payments due under Article 15. If the acceptance of defective Work occurs after final payment, Contractor shall pay an appropriate amount to Owner.

	14.05 Uncovering Work
	A. Engineer has the authority to require additional inspection or testing of the Work, whether or not the Work is fabricated, installed, or completed.
	B. If any Work is covered contrary to the written request of Engineer, then Contractor shall, if requested by Engineer, uncover such Work for Engineer’s observation, and then replace the covering, all at Contractor’s expense.
	C. If Engineer considers it necessary or advisable that covered Work be observed by Engineer or inspected or tested by others, then Contractor, at Engineer’s request, shall uncover, expose, or otherwise make available for observation, inspection, or testing as Engineer may require, that portion of the Work in question, and provide all necessary labor, material, and equipment.

	14.06 Owner May Stop the Work
	A. If the Work is defective, or Contractor fails to supply sufficient skilled workers or suitable materials or equipment, or fails to perform the Work in such a way that the completed Work will conform to the Contract Documents, then Owner may order Contractor to stop the Work, or any portion thereof, until the cause for such order has been eliminated; however, this right of Owner to stop the Work will not give rise to any duty on the part of Owner to exercise this right for the benefit of Contractor, any Subcontractor, any Supplier, any other individual or entity, or any surety for, or employee or agent of any of them.

	14.07 Owner May Correct Defective Work
	A. If Contractor fails within a reasonable time after written notice from Engineer to correct defective Work, or to remove and replace defective Work as required by Engineer, then Owner may, after 7 days’ written notice to Contractor, correct or remedy any such deficiency.
	B. In exercising the rights and remedies under this Paragraph 14.07, Owner shall proceed expeditiously. In connection with such corrective or remedial action, Owner may exclude Contractor from all or part of the Site, take possession of all or part of the Work and suspend Contractor’s services related thereto, and incorporate in the Work all materials and equipment stored at the Site or for which Owner has paid Contractor but which are stored elsewhere. Contractor shall allow Owner, Owner’s representatives, agents and employees, Owner’s other contractors, and Engineer and Engineer’s consultants access to the Site to enable Owner to exercise the rights and remedies under this paragraph.
	C. All claims, costs, losses, and damages incurred or sustained by Owner in exercising the rights and remedies under this Paragraph 14.07 will be charged against Contractor as set-offs against payments due under Article 15. Such claims, costs, losses and damages will include but not be limited to all costs of repair, or replacement of work of others destroyed or damaged by correction, removal, or replacement of Contractor’s defective Work.
	D. Contractor shall not be allowed an extension of the Contract Times because of any delay in the performance of the Work attributable to the exercise by Owner of Owner’s rights and remedies under this Paragraph 14.07.


	Article 15—Payments to Contractor; Set-Offs; Completion; Correction Period
	15.01 Progress Payments
	A. Basis for Progress Payments: The Schedule of Values established as provided in Article 2 will serve as the basis for progress payments and will be incorporated into a form of Application for Payment acceptable to Engineer. Progress payments for Unit Price Work will be based on the number of units completed during the pay period, as determined under the provisions of Paragraph 13.03. Progress payments for cost-based Work will be based on Cost of the Work completed by Contractor during the pay period.
	B. Applications for Payments
	C. Review of Applications
	D. Payment Becomes Due
	E. Reductions in Payment by Owner

	15.02 Contractor’s Warranty of Title
	A. Contractor warrants and guarantees that title to all Work, materials, and equipment furnished under the Contract will pass to Owner free and clear of (1) all Liens and other title defects, and (2) all patent, licensing, copyright, or royalty obligations, no later than 7 days after the time of payment by Owner.

	15.03 Substantial Completion
	A. When Contractor considers the entire Work ready for its intended use Contractor shall notify Owner and Engineer in writing that the entire Work is substantially complete and request that Engineer issue a certificate of Substantial Completion. Contractor shall at the same time submit to Owner and Engineer an initial draft of punch list items to be completed or corrected before final payment.
	B. Promptly after Contractor’s notification, Owner, Contractor, and Engineer shall make an inspection of the Work to determine the status of completion. If Engineer does not consider the Work substantially complete, Engineer will notify Contractor in writing giving the reasons therefor.
	C. If Engineer considers the Work substantially complete, Engineer will deliver to Owner a preliminary certificate of Substantial Completion which will fix the date of Substantial Completion. Engineer shall attach to the certificate a punch list of items to be completed or corrected before final payment. Owner shall have 7 days after receipt of the preliminary certificate during which to make written objection to Engineer as to any provisions of the certificate or attached punch list. If, after considering the objections to the provisions of the preliminary certificate, Engineer concludes that the Work is not substantially complete, Engineer will, within 14 days after submission of the preliminary certificate to Owner, notify Contractor in writing that the Work is not substantially complete, stating the reasons therefor. If Owner does not object to the provisions of the certificate, or if despite consideration of Owner’s objections Engineer concludes that the Work is substantially complete, then Engineer will, within said 14 days, execute and deliver to Owner and Contractor a final certificate of Substantial Completion (with a revised punch list of items to be completed or corrected) reflecting such changes from the preliminary certificate as Engineer believes justified after consideration of any objections from Owner.
	D. At the time of receipt of the preliminary certificate of Substantial Completion, Owner and Contractor will confer regarding Owner’s use or occupancy of the Work following Substantial Completion, review the builder’s risk insurance policy with respect to the end of the builder’s risk coverage, and confirm the transition to coverage of the Work under a permanent property insurance policy held by Owner. Unless Owner and Contractor agree otherwise in writing, Owner shall bear responsibility for security, operation, protection of the Work, property insurance, maintenance, heat, and utilities upon Owner’s use or occupancy of the Work.
	E. After Substantial Completion the Contractor shall promptly begin work on the punch list of items to be completed or corrected prior to final payment. In appropriate cases Contractor may submit monthly Applications for Payment for completed punch list items, following the progress payment procedures set forth above.
	F. Owner shall have the right to exclude Contractor from the Site after the date of Substantial Completion subject to allowing Contractor reasonable access to remove its property and complete or correct items on the punch list.

	15.04 Partial Use or Occupancy
	A. Prior to Substantial Completion of all the Work, Owner may use or occupy any substantially completed part of the Work which has specifically been identified in the Contract Documents, or which Owner, Engineer, and Contractor agree constitutes a separately functioning and usable part of the Work that can be used by Owner for its intended purpose without significant interference with Contractor’s performance of the remainder of the Work, subject to the following conditions:

	15.05 Final Inspection
	A. Upon written notice from Contractor that the entire Work or an agreed portion thereof is complete, Engineer will promptly make a final inspection with Owner and Contractor and will notify Contractor in writing of all particulars in which this inspection reveals that the Work, or agreed portion thereof, is incomplete or defective. Contractor shall immediately take such measures as are necessary to complete such Work or remedy such deficiencies.

	15.06 Final Payment
	A. Application for Payment
	B. Engineer’s Review of Final Application and Recommendation of Payment: If, on the basis of Engineer’s observation of the Work during construction and final inspection, and Engineer’s review of the final Application for Payment and accompanying documentation as required by the Contract Documents, Engineer is satisfied that the Work has been completed and Contractor’s other obligations under the Contract have been fulfilled, Engineer will, within 10 days after receipt of the final Application for Payment, indicate in writing Engineer’s recommendation of final payment and present the final Application for Payment to Owner for payment. Such recommendation will account for any set-offs against payment that are necessary in Engineer’s opinion to protect Owner from loss for the reasons stated above with respect to progress payments. Otherwise, Engineer will return the Application for Payment to Contractor, indicating in writing the reasons for refusing to recommend final payment, in which case Contractor shall make the necessary corrections and resubmit the Application for Payment.
	C. Notice of Acceptability: In support of its recommendation of payment of the final Application for Payment, Engineer will also give written notice to Owner and Contractor that the Work is acceptable, subject to stated limitations in the notice and to the provisions of Paragraph 15.07.
	D. Completion of Work: The Work is complete (subject to surviving obligations) when it is ready for final payment as established by the Engineer’s written recommendation of final payment and issuance of notice of the acceptability of the Work.
	E. Final Payment Becomes Due: Upon receipt from Engineer of the final Application for Payment and accompanying documentation, Owner shall set off against the amount recommended by Engineer for final payment any further sum to which Owner is entitled, including but not limited to set-offs for liquidated damages and set-offs allowed under the provisions of this Contract with respect to progress payments. Owner shall pay the resulting balance due to Contractor within 30 days of Owner’s receipt of the final Application for Payment from Engineer.

	15.07 Waiver of Claims
	A. By making final payment, Owner waives its claim or right to liquidated damages or other damages for late completion by Contractor, except as set forth in an outstanding Claim, appeal under the provisions of Article 17, set-off, or express reservation of rights by Owner. Owner reserves all other claims or rights after final payment.
	B. The acceptance of final payment by Contractor will constitute a waiver by Contractor of all claims and rights against Owner other than those pending matters that have been duly submitted as a Claim, or appealed under the provisions of Article 17.

	15.08 Correction Period
	A. If within one year after the date of Substantial Completion (or such longer period of time as may be prescribed by the Supplementary Conditions or the terms of any applicable special guarantee required by the Contract Documents), Owner gives Contractor written notice that any Work has been found to be defective, or that Contractor’s repair of any damages to the Site or adjacent areas has been found to be defective, then after receipt of such notice of defect Contractor shall promptly, without cost to Owner and in accordance with Owner’s written instructions:
	B. Owner shall give any such notice of defect within 60 days of the discovery that such Work or repairs is defective. If such notice is given within such 60 days but after the end of the correction period, the notice will be deemed a notice of defective Work under Paragraph 7.17.B.
	C. If, after receipt of a notice of defect within 60 days and within the correction period, Contractor does not promptly comply with the terms of Owner’s written instructions, or in an emergency where delay would cause serious risk of loss or damage, Owner may have the defective Work corrected or repaired or may have the rejected Work removed and replaced. Contractor shall pay all costs, losses, and damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to such correction or repair or such removal and replacement (including but not limited to all costs of repair or replacement of work of others). Contractor’s failure to pay such costs, losses, and damages within 10 days of invoice from Owner will be deemed the start of an event giving rise to a Claim under Paragraph 12.01.B, such that any related Claim must be brought within 30 days of the failure to pay.
	D. In special circumstances where a particular item of equipment is placed in continuous service before Substantial Completion of all the Work, the correction period for that item may start to run from an earlier date if so provided in the Specifications.
	E. Where defective Work (and damage to other Work resulting therefrom) has been corrected or removed and replaced under this paragraph, the correction period hereunder with respect to such Work will be extended for an additional period of one year after such correction or removal and replacement has been satisfactorily completed.
	F. Contractor’s obligations under this paragraph are in addition to all other obligations and warranties. The provisions of this paragraph are not to be construed as a substitute for, or a waiver of, the provisions of any applicable statute of limitation or repose.


	Article 16—Suspension of Work and Termination
	16.01 Owner May Suspend Work
	A. At any time and without cause, Owner may suspend the Work or any portion thereof for a period of not more than 90 consecutive days by written notice to Contractor and Engineer. Such notice will fix the date on which Work will be resumed. Contractor shall resume the Work on the date so fixed. Contractor shall be entitled to an adjustment in the Contract Price or an extension of the Contract Times directly attributable to any such suspension. Any Change Proposal seeking such adjustments must be submitted no later than 30 days after the date fixed for resumption of Work.

	16.02 Owner May Terminate for Cause
	A. The occurrence of any one or more of the following events will constitute a default by Contractor and justify termination for cause:
	B. If one or more of the events identified in Paragraph 16.02.A occurs, then after giving Contractor (and any surety) 10 days’ written notice that Owner is considering a declaration that Contractor is in default and termination of the Contract, Owner may proceed to:
	C. Subject to the terms and operation of any applicable performance bond, if Owner has terminated the Contract for cause, Owner may exclude Contractor from the Site, take possession of the Work, incorporate in the Work all materials and equipment stored at the Site or for which Owner has paid Contractor but which are stored elsewhere, and complete the Work as Owner may deem expedient.
	D. Owner may not proceed with termination of the Contract under Paragraph 16.02.B if Contractor within 7 days of receipt of notice of intent to terminate begins to correct its failure to perform and proceeds diligently to cure such failure.
	E. If Owner proceeds as provided in Paragraph 16.02.B, Contractor shall not be entitled to receive any further payment until the Work is completed. If the unpaid balance of the Contract Price exceeds the cost to complete the Work, including all related claims, costs, losses, and damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other professionals) sustained by Owner, such excess will be paid to Contractor. If the cost to complete the Work including such related claims, costs, losses, and damages exceeds such unpaid balance, Contractor shall pay the difference to Owner. Such claims, costs, losses, and damages incurred by Owner will be reviewed by Engineer as to their reasonableness and, when so approved by Engineer, incorporated in a Change Order. When exercising any rights or remedies under this paragraph, Owner shall not be required to obtain the lowest price for the Work performed.
	F. Where Contractor’s services have been so terminated by Owner, the termination will not affect any rights or remedies of Owner against Contractor then existing or which may thereafter accrue, or any rights or remedies of Owner against Contractor or any surety under any payment bond or performance bond. Any retention or payment of money due Contractor by Owner will not release Contractor from liability.
	G. If and to the extent that Contractor has provided a performance bond under the provisions of Paragraph 6.01.A, the provisions of that bond will govern over any inconsistent provisions of Paragraphs 16.02.B and 16.02.D.

	16.03 Owner May Terminate for Convenience
	A. Upon 7 days’ written notice to Contractor and Engineer, Owner may, without cause and without prejudice to any other right or remedy of Owner, terminate the Contract. In such case, Contractor shall be paid for (without duplication of any items):
	B. Contractor shall not be paid for any loss of anticipated profits or revenue, post-termination overhead costs, or other economic loss arising out of or resulting from such termination.

	16.04 Contractor May Stop Work or Terminate
	A. If, through no act or fault of Contractor, (1) the Work is suspended for more than 90 consecutive days by Owner or under an order of court or other public authority, or (2) Engineer fails to act on any Application for Payment within 30 days after it is submitted, or (3) Owner fails for 30 days to pay Contractor any sum finally determined to be due, then Contractor may, upon 7 days’ written notice to Owner and Engineer, and provided Owner or Engineer do not remedy such suspension or failure within that time, terminate the contract and recover from Owner payment on the same terms as provided in Paragraph 16.03.
	B. In lieu of terminating the Contract and without prejudice to any other right or remedy, if Engineer has failed to act on an Application for Payment within 30 days after it is submitted, or Owner has failed for 30 days to pay Contractor any sum finally determined to be due, Contractor may, 7 days after written notice to Owner and Engineer, stop the Work until payment is made of all such amounts due Contractor, including interest thereon. The provisions of this paragraph are not intended to preclude Contractor from submitting a Change Proposal for an adjustment in Contract Price or Contract Times or otherwise for expenses or damage directly attributable to Contractor’s stopping the Work as permitted by this paragraph.


	Article 17—Final Resolution of Disputes
	17.01 Methods and Procedures
	A. Disputes Subject to Final Resolution: The following disputed matters are subject to final resolution under the provisions of this article:
	B. Final Resolution of Disputes: For any dispute subject to resolution under this article, Owner or Contractor may:


	Article 18—Miscellaneous
	18.01 Giving Notice
	A. Whenever any provision of the Contract requires the giving of written notice to Owner, Engineer, or Contractor, it will be deemed to have been validly given only if delivered:

	18.02 Computation of Times
	A. When any period of time is referred to in the Contract by days, it will be computed to exclude the first and include the last day of such period. If the last day of any such period falls on a Saturday or Sunday or on a day made a legal holiday by the law of the applicable jurisdiction, such day will be omitted from the computation.

	18.03 Cumulative Remedies
	A. The duties and obligations imposed by these General Conditions and the rights and remedies available hereunder to the parties hereto are in addition to, and are not to be construed in any way as a limitation of, any rights and remedies available to any or all of them which are otherwise imposed or available by Laws or Regulations, by special warranty or guarantee, or by other provisions of the Contract. The provisions of this paragraph will be as effective as if repeated specifically in the Contract Documents in connection with each particular duty, obligation, right, and remedy to which they apply.

	18.04 Limitation of Damages
	A. With respect to any and all Change Proposals, Claims, disputes subject to final resolution, and other matters at issue, neither Owner nor Engineer, nor any of their officers, directors, members, partners, employees, agents, consultants, or subcontractors, shall be liable to Contractor for any claims, costs, losses, or damages sustained by Contractor on or in connection with any other project or anticipated project.

	18.05 No Waiver
	A. A party’s non-enforcement of any provision will not constitute a waiver of that provision, nor will it affect the enforceability of that provision or of the remainder of this Contract.

	18.06 Survival of Obligations
	A. All representations, indemnifications, warranties, and guarantees made in, required by, or given in accordance with the Contract, as well as all continuing obligations indicated in the Contract, will survive final payment, completion, and acceptance of the Work or termination of the Contract or of the services of Contractor.

	18.07 Controlling Law
	A. This Contract is to be governed by the law of the state in which the Project is located.

	18.08 Assignment of Contract
	A. Unless expressly agreed to elsewhere in the Contract, no assignment by a party to this Contract of any rights under or interests in the Contract will be binding on the other party without the written consent of the party sought to be bound; and, specifically but without limitation, money that may become due and money that is due may not be assigned without such consent (except to the extent that the effect of this restriction may be limited by law), and unless specifically stated to the contrary in any written consent to an assignment, no assignment will release or discharge the assignor from any duty or responsibility under the Contract.

	18.09 Successors and Assigns
	A. Owner and Contractor each binds itself, its successors, assigns, and legal representatives to the other party hereto, its successors, assigns, and legal representatives in respect to all covenants, agreements, and obligations contained in the Contract Documents.

	18.10 Headings
	A. Article and paragraph headings are inserted for convenience only and do not constitute parts of these General Conditions.



	00710 - Special Conditions 
	SPECIAL CONDITIONS

	00815 Supplementary Conditions
	Article 1— Definitions and Terminology
	Article 2— Preliminary Matters
	Article 3— OMITTED
	Article 4— Commencement and Progress of the Work
	Article 5— Site, Subsurface and Physical Conditions, Hazardous Environmental Conditions
	Article 6— Bonds and Insurance
	Article 7— Contractor’s Responsibilities
	Article 8— OMITTED
	Article 9— OMITTED
	Engineer’s Status During Construction
	Article 10— OMITTED
	Article 11— OMITTED
	Article 12— COST OF WORK; ALLOWANCES, UNIT PRICE WORK
	12.01 Cost of the Work
	12.03 Unit Price Work

	Article 13— OMITTED
	Article 14— PAYMENTS TO CONTRACTOR, SET OFFS; COMPLETIONS; CORRECTION PERIOD
	SC 15.08 Add the following new Paragraph 15.08.G:
	G. The correction period specified as one year after the date of Substantial Completion in Paragraph 15.08.A of the General Conditions is hereby revised to be the number of years set forth in SC 6.01.B.1; or if no such revision has been made in SC 6.01.B, then the correction period is hereby specified to be 2 years after Substantial Completion.

	Article 15— OMITTED
	Article 16— Final Resolutions of Disputes
	Article 17— OMITTED
	Exhibit A— Software Requirements for Electronic Document Exchange
	Exhibit B— Foreseeable Bad Weather Day

	01011 - Summary of Work
	01025 - Measurement and Payment
	01065 - Permits and Fees
	01135 - Bidders Qualifications
	01300 Submittals
	01400 Quality Control
	01410 - Testing Services
	INDEX TO
	SECTION 01410 TESTING SERVICES

	01702 - Contract Closeout
	01730 - O & M
	01740 - Warranties
	01741 - Bonds
	02070 - Selective Demolition
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	PART 1 – GENERAL
	PART 2 – PRODUCTS

	PART 3 – EXECUTION

	02110 - Site Clearing
	02204 - Earthwork
	PART 2 – PRODUCTS

	02210 - Soil Erosion Control
	Paragraph   Title       Page
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	SECTION 02210
	SOIL EROSION CONTROL
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION


	02211GA - Erosion, Sedimentation, and Pollution Control-GA
	INDEX TO
	Paragraph   Title       Page
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	SECTION 02211
	EROSION, SEDIMENTATION, AND POLLUTION CONTROL (GA)
	PART 1 – GENERAL
	PART 2 – PRODUCTS

	E. Inlet Sediment Trap
	PART 3 – EXECUTION
	A. Check Dam
	A. Each day, when any type of construction activity takes place on the construction site, Contractor’s qualified personnel shall monitor and record rainfall, inspect all areas where petroleum products are stored, used or handled for spills and leaks from vehicles and equipment and check all locations where vehicles enter or exit the site for evidence of off site sediment tracking.  These inspections shall be conducted until site is determined to be stabilized.  For linear construction where a phased activity is conducted, this paragraph applies to the active phase(s) of work.



	02211GA - GAR100002 - Infrastructure
	02231 - Aggregate Base Course
	02275 - Rip-Rap
	02370 Auger Cast Piling
	Paragraph   Title       Page
	PART 1 – GENERAL
	SECTION 02370
	CAST–IN–PLACE AUGERED PILING
	PART 1 – GENERAL


	02551 Distribution Pumps
	PART 1 – GENERAL
	PART 2 – PRODUCTS

	PART 3 – EXECUTION
	SECTION 02551
	DISTRIBUTION PUMP STATION
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION


	02552 Ground Water Storage Tank
	Paragraph Title Page
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION

	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	G. Piping


	02553 Well Head Piping
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION

	02575 - Surface Restoration
	Paragraph  Title        Page
	PART 1 – GENERAL

	PART 2 – PRODUCTS
	PART 3 – EXECUTION


	02667 - Water Distribution System (ALL)
	INDEX TO
	PART 3 – EXECUTION

	02720 - Storm Drainage
	02722 - Water Management Services
	Paragraph    Title       Page
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	WATER MANAGEMENT SERVICES
	PART 2 – PRODUCTS



	02831 - Chain Link Fences and Gates
	02900 - Landscaping
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	PART 4 – MAINTENANCE AND WARRANTY
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	PART 4 – MAINTENANCE AND WARRANTY

	03305 - Site Concrete
	03310 - Cast-In-Place Concrete
	05110 - Miscellaneous Metal - Bulkhead
	06100-Carpentry
	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	PART 1 – GENERAL

	PART 2 – PRODUCTS
	PART 3 – EXECUTION

	06500-Fiberglass Reinforced Plastic Produts
	07100-Roofing
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	PART 2 – PRODUCTS
	PART 3 – EXECUTION

	08342-Fiberglas Reinforced Plastic Doors
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	PART 1 GENERAL
	PART 3 – EXECUTION

	08712-Door Hardware
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	PART 2   PRODUCTS
	PART 3   EXECUTION

	09900-Painting
	SECTION 09900 – PAINTING
	Paragraph   Title       Page

	PART 1 – GENERAL
	PART 2 – PRODUCTS
	PART 3 – EXECUTION
	PART 2 – PRODUCTS
	PART 3 – EXECUTION


	16000
	16600 Engine Driven Emergency Power Supply System Equipment Only
	17000-SCADA and Local Control Systems
	Page 384

