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SECTION 00 3100
AVAILABLE PROJECT INFORMATION

PART 1 GENERAL
1.01 EXISTING CONDITIONS

A. This Document with its referenced attachments is part of the Procurement and Contracting
Requirements for Project. They provide Owner's information for Bidders' convenience and are
intended to supplement rather than serve in lieu of Bidders' own investigations. They are made
available for Bidders' convenience and information, but are not a warranty of existing
conditions, interpretations, or recommendations. This Document and all attachments are not
part of the Contract Documents.

B. Certain information relating to existing surface and subsurface conditions and structures is
available to bidders but will not be part of Contract Documents, as follows:

C. Site Survey: Entitled Topographical Survey, dated 09/21/23.
1.  Prepared by: Wallace Design Collective
2. Reference copy is indicated on Civil Drawings.

D. Geotechnical Report: Entitted REPORT OF SUBSURFACE EXPLORATION AND
GEOTECHNICAL EVALUATION CHEROKEE NATION CHILD DEVELOPMENT CENTER
CATOOSA, OKLAHOMA , dated March 05, 2024.

1.  Prepared by: Building & Earth

a. This report identifies properties of below grade conditions and offers
recommendations for the design of foundations, prepared primarily for the use of
Architect.

b. The recommendations described shall not be construed as a requirement of this
Contract, unless specifically referenced in Contract Documents.

c. This report, by its nature, cannot reveal all conditions that exist on the site. Should
subsurface conditions be found to vary substantially from this report, changes in the
design and construction of foundations will be made, with resulting credits or
expenditures to the Contract Sum accruing to Owner.

d. Contractor is expected to examine the site and all geotechnical data and investigation
reports and then decide for himself the character of the materials to be encountered.
Contractor shall employ a consultant qualified to interpret the geotechnical data and
investigation reports if the Contractor does not feel qualified to interpret any part of
the geotechnical data and investigation reports.

e. The Owner, Tenant, Architect, and Architect's Consultants disclaim any responsibility
for the accuracy, true location and extent of the geotechnical data and investigation
reports that have been prepared by others. They further disclaim responsibility for
interpretations and recommendations related to that data by Bidders, such as, but not
limited to, predicting soils bearing values or the depth to soils bearing materials, rock
profiles or hardness, soils stability and the presence, level and extent of underground
water.

E. CNIT Network Construction Standards Manual, dated 02/06/2024 Ver. 1.

F. Cherokee Nation Finish Hardware Standards for New Construction and Renovations., dated
August 2023

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)
3.01 OBTAINMENT OF PERMITS

A. Contractor to obtain the following required permits, at no cost to Owner:
1. Building Permit for all trades.

B. Building Permit Procedures: When required to obtain this permit:
1. Complete and file permit application(s) with appropriate agency.
a. Submit application within five days of the Notice to Proceed.
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2. Pay required fees.

3. Provide expediting services, either directly or by hiring a firm specializing in these kind of
services.

4. Advise Architect if submission of modified documents is necessary to have the authorities
having jurisdiction complete the plan review and approval process. Submit modified
documents expeditiously.

5. Do not commence execution of any item of work for which a permit has not been obtained.

END OF SECTION
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REPORT OF SUBSURFACE EXPLORATION
AND GEOTECHNICAL EVALUATION
CHEROKEE NATION CHILD DEVELOPMENT CENTER
CATOOSA, OKLAHOMA

BUILDING & EARTH PROJECT NO.: TU230102

PREPARED FOR:
Blue River Architects

MARCH 5, 2024

BUILDING & EARTH

Geotechnical, Envirenmental, and Materials Engineers


http://www.buildingandearth.com/

1403 S. 70" East Avenue

Tulsa, OK 74112
BUILDING & EARTH Ph: (u91sg) 439-9005

www.BuildingAndEarth.com

Geotechnical, Environmental, and Materials Engineers

March 5, 2024
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ARCHI TEC TS

320 South Boston A\)enue, Suite 103
Tulsa, Oklahoma 74103

Attention: Mr. Kevin Oyler, AIA

Subject: Report of Subsurface Exploration and Geotechnical Evaluation
Cherokee Nation Child Development Center
Catoosa, Oklahoma
Building & Earth Project No: TU230102

Dear Mr. Oyler:

Building & Earth Sciences, Inc. has completed the authorized subsurface exploration and
geotechnical engineering evaluation for the referenced project in Catoosa, Oklahoma.

The purpose of this exploration and evaluation was to determine general subsurface conditions
at the site and to address applicable geotechnical aspects of the proposed construction and site
development. The recommendations in this report are based on a physical reconnaissance of the
site and observation and classification of samples obtained from a total of twenty-two (22) test
borings conducted at the site. Confirmation of the anticipated subsurface conditions during
construction is an essential part of geotechnical services.

We appreciate the opportunity to provide consultation services for the proposed project. If you
have any questions regarding the information in this report or need any additional information,
please call us.

Respectfully Submitted,
BUILDING & EARTH SCIENCES, INC.
Certificate of Authorization #3975, Expires 6/30/2024

T Darmaly”

Dharmateja Maganti, E.1.
Project Manager Regional Vice President - Principal
OK: 21903

Birmingham, AL ¢ Auburn, AL * Huntsville, AL « Montgomery, AL
Tuscaloosa, AL * Columbus, GA ¢ Louisville, KY ¢ Raleigh, NC « Dunn, NC
Jacksonville, NC » Springdale, AR e Little Rock, AR ¢ Tulsa, OK
Oklahoma City, OK « DFW Metroplex, TX ¢ Virginia Beach, VA ¢ Nashville, TN
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Subsurface Exploration and Geotechnical Evaluation,
Cherokee Nation Child Development Center | Catoosa, Oklahoma
Project No: TU230102 | March 5, 2024

1.0 PROJECT & SITE DESCRIPTION

The project site is located on the west side of Country Club Drive, approximately 0.11
miles north of the intersection with North 193 East Avenue in Catoosa, Oklahoma.
General information relative to the proposed site and the proposed development is listed
in Table 1 below. Photographs depicting the current site conditions are presented on the
following pages.

Development

ltem Detail Description

Size (Ac.) Approximately 7 acres

Currently a vacant lot with residential houses to the north of
the property, empty lot to the west, commercial development
to the east, and Hard Rock casino to the south

Existing
Development

Ground Surface The project area was covered with grass and topsoil

Site sloped down to the southeast and south with a grade
General Site Slopes difference of approximately 25 feet across the planned
construction area
Natural run-off to the southeast. An existing shallow drainage
ditch was noted along the south property boundary. Also, a
36-inch Corrugated Plastic Pipe (CPP) was noted within the
southwest portion of the project area

Drainage

Anticipated Cuts &

Fills See note 2
No. of Buildings One (1)
Square Ft. ~ 44,000
Stories Single story
Proposed Construction Pre-engineered metal building (assumed)
Buildings Column Loads On the order of 50 to 75 kips (provided)
Wall Loads 2 to 3 kips per linear foot (provided)
FzLerfggrt?Sn Conventional shallow foundation (assumed)
Preferred Slab Conventional slab on grade (assumed)
Traffic Not Provided
Pavements Standard Duty Flexible and rigid, 115,000 ESAL (assumed)
Heavy Duty Flexible and rigid, 300,000 ESAL (assumed)

Table 1: Project and Site Description

Page |
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Subsurface Exploration and Geotechnical Evaluation,
Cherokee Nation Child Development Center | Catoosa, Oklahoma
Project No: TU230102 | March 5, 2024

References:
= Schematic Boring Plan, prepared by Blue River Architects, dated April 13, 2023
= Schematic Design Package, prepared by Blue River Architects, dated November 20, 2023
= Civil Drawings, prepared by Wallace Design Collective, dated February 9, 2024

Table 1 Notes:

1. If final loading conditions exceed preliminary given loads, Building & Earth should be allowed to
review the structural design and its effects on our recommendations for foundation design.

2. If changes are made to the provided preliminary grading plan, Building & Earth should be allowed
to review the updated plan and its effects on our recommendations.

At the time of our subsurface exploration and site reconnaissance, most of the project site
was covered with grass and topsoil with some scattered trees. Historical aerial
photographs of the site from November 2004 and August 2012, indicate the project area
was disturbed during the construction of an overflow parking lot for the casino. It also
appears the site was used as a staging area for the construction of the parking lot and for
the construction of the CNB Employee Health Center up until September 2021. Google
Earth historic aerials and photographs depicting the current site conditions are shown in
Figures 1 through 6 below.

Page | 2
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Subsurface Exploration and Geotechnical Evaluation,
Cherokee Nation Child Development Center | Catoosa, Oklahoma
Project No: TU230102 | March 5, 2024

Google Earth

Google Earth
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Subsurface Exploration and Geotechnical Evaluation,
Cherokee Nation Child Development Center | Catoosa, Oklahoma
Project No: TU230102 | March 5, 2024

Flure 5: View Iooking south from bring SB-01
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Subsurface Exploration and Geotechnical Evaluation,
Cherokee Nation Child Development Center | Catoosa, Oklahoma
Project No: TU230102 | March 5, 2024

Figure 6: Undergroun drainage feature noted near boring P-02

Underground utilities comprising of water, sanitary sewer, and gas were noted along the
east boundary of planned construction area. A shallow drainage ditch was noted along
the south property boundary. In addition, an underground 36-inch CPP was noted near
boring P-02 (refer to Figure 6).

2.0 SCOPE OF SERVICES

The initial authorized subsurface exploration was performed on June 26 and 27, 2023, in
conformance with our proposal TU25156, dated May 22, 2023. Notice to proceed was
provided by signing our proposal on June 6, 2023.

Occasionally some modification of the scope outlined in our proposal is required to
provide for proper evaluation of the encountered subsurface conditions. Following
completion of drilling, Building & Earth was instructed to put the project on hold, as
changes were being made to the building layout and associated parking and access
drives. Preliminary design plans prepared by Wallace Design Collective, dated November
20, 2023, indicated the layout of the building had changed from what was originally
planned. Due to changes in the site plan and building layout, three (3) supplemental
borings were drilled on January 18, 2024, to obtain information in unexplored areas of the
planned construction area.
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The purpose of the geotechnical exploration was to determine general subsurface
conditions at specific boring locations and to gather data on which to base a geotechnical
evaluation with respect to the proposed construction. The subsurface exploration for this
project consisted of a total of twenty-two (22) test borings.

The site was drilled using CME 550X ATV and Diedrich D-50 track mounted drill rigs
equipped with hollow stem and solid flight augers and an automatic hammer for
performing Standard Penetration Tests (SPT) to help evaluate the relative soil strength.
Refer to the Appendix for a description of the drilling and sampling procedures.

The boring locations were determined in the field by a representative of our staff using a
handheld GPS device. As such, the boring locations shown on the Boring Location Plan
attached to this report should be considered approximate.

The soil and rock samples recovered during our site investigation were visually classified
and specific samples were selected by the project engineer for laboratory analysis. The
laboratory analysis consisted of:

Test ASTM No. of Tests
Natural Moisture Content D2216 103
Atterberg Limits D4318 14
Material Finer Than No. 200 Sieve by Washing D1140 4

Table 2: Scope of Laboratory Tests

The results of the laboratory analysis are presented on the enclosed Boring Logs and in
tabular form in the Appendix of this report. Descriptions of the laboratory tests that were
performed are also included in the Appendix.

The information gathered from the exploration was evaluated to determine a suitable
foundation type for the proposed structure. The information was also evaluated to help
determine if any special subgrade preparation procedures will be required during the
earthwork phase of the project.

The results of the work are presented within this report that addresses:
= General site geology.
= Summary of existing surface conditions.

= A description of the subsurface conditions encountered at boring locations.

= A description of the groundwater conditions observed in the boreholes during
drilling. Long-term monitoring was not included in our scope of work.
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= Presentation of laboratory test results.

= Site preparation considerations including material types to be expected at the site,
treatment of any encountered unsuitable soils, excavation considerations, and
surface drainage.

= Recommendations to be used for shallow foundation design, including
appropriate bearing materials, bearing pressures, and depths.

= Presentation of expected total and differential settlements.

= Recommendations to be used for design of slabs-on-grade, including modulus of
subgrade reaction.

= Recommendations to be used for design and construction of site retaining walls,
including lateral earth pressures and subsurface drainage provisions.

= Seismic Site Classification per IBC 2018 based on SPT test boring information.

= Compaction requirements and recommended criteria to establish suitable material
for structural backfill.

= Recommendations for typical minimum flexible and rigid pavement sections.

3.0 GEOTECHNICAL SITE CHARACTERIZATION

The following discussion is intended to create a general understanding of the site from a
geotechnical engineering perspective. It is not intended to be a discussion of every
potential geotechnical issue that may arise, nor to provide every possible interpretation
of the conditions identified. The following conditions and subsequent recommendations
assume that significant changes in subsurface conditions do not occur between
boreholes. However, anomalous conditions can occur due to variations in existing fill and
the geologic conditions at the site, and it will be necessary to evaluate the assumed
conditions during site grading and foundation installation.

3.1 GENERAL SITE GEOLOGY

Based upon review of the Oklahoma Geological Survey (OGS) Geologic Map of the Mingo
7.5" Quadrangle, Rogers, Tulsa, and Wagoner Counties, Oklahoma, prepared by Thomas
M. Stanley and Galen W. Miller (2006), the subject property is underlain by the Labette
Formation. This formation is noted to consist of light olive gray to dusky yellow, medium
light gray, laminated, very silty to sandy, micaceous, concretionary clayey shale.

The subsurface conditions encountered at the project site generally correlate with the
referenced geologic map.
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3.2 EXISTING SURFACE CONDITIONS

At the time of our subsurface exploration, most of the project site was covered with grass
and sparse trees. The topsoil below the grass had a thickness of about 1 to 6 inches. The
topsoil conditions reported apply only to the specific boring locations.

In areas of borings P-05 through P-07, the ground surface was covered with crushed
aggregate with thickness ranging from about 2 to 3 inches.

The reported topsoil and aggregate thicknesses apply only to the specific boring locations
and may vary in unexplored portions of the site. For this report, topsoil is defined as the
soil horizon which contains the root mat of the noted vegetation. It should be noted that
no testing has been performed to verify that soils meet the requirements of “topsoil”. For
this report, topsoil is defined as the soil horizon which contains the root mat of the noted
vegetation.

3.3 SuBSURFACE CONDITIONS

A generalized stratification summary has been prepared using data from the test borings
and is presented in the table below. The stratification depicts the general soil and rock
conditions and stratum types encountered during our field investigation.

Stratum Typical

Description Consistency/  Lab Testing Data

No. Thickness Rock Hardness ®)
Fill Materials:
Lean Clays and Lean to Fat Clays Atterberg Limits:
(CL-CH), with roots, sand, sandstone LL = 34 to 36
fragments, wood, broken concrete PI=13to 18
1o 1.7104.9"  fragments, , ferrous staining, and stiff to very stiff aran e G
ferrous nodules,
Moisture Contents:
Various combinations and shades of 11 to 20%
brown, gray, yellow, and red
Residuum: Atterberg Limits:
Lean Clays (CL), Lean to Fat Clays (CL- LL = 35 to 54
CH), and some Fat Clays (CH). Sandy Pl = 16 to 32
Lean Clays (CL), and Shaley Lean Clays i
2@ 7210 17.6" (L) with roots, sand, ferrous staining S:rr;e:;:c};?tlﬁ © Percent Fines:

and nodules, and sandstone fragments 83 to 93%

Moisture Contents:
10 to 25%

Various combinations and shades of
brown, gray, yellow, and red
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Stratum Typical

Consistency/ Lab Testing Data

Descrlptlon Rock Hardness *

No. Thickness
Weathered Rock:

Clayey shale, Weathered shale, and AtteroergiLimtis:

LL = 30 and 33
At Weathered Sandy Shale with ferrous
SR Terg;::mn staining Soft rock unit Pl'=6and 13
. L Moisture Contents:
Various combinations and shades of 10 to 16%

brown, yellow, olive, and gray
Table 3: Stratification Summary
Table 3 Notes:
1. Encountered only in borings B-09, P-02, P-03, P-04, P-08, P-09, and SB-03.
2. Borings B-04, B-08, B-09, B-10, P-01 through P-09 and SB-03 were terminated within this stratum.

3. Medium stiff clay soils were encountered in borings B-01, B-03, B-07, B-08, B-10, P-05, and SB-01.
These lower consistency clay soils extended to depths of about 2 to 5 feet below current grades. In
boring B-10, medium stiff clays extended to a depth of about 7 feet.

4. Encountered in borings B-01, B-02, B-03, B-05, B-06, B-07, SB-01, and SB-02. The referenced borings
were terminated within this stratum at depths of about 13.9 to 19.9 ft below current grades.

5. For Atterberg Limits: LL = Liquid Limit, and PI = Plasticity Index

Subsurface profiles have been prepared based on the data obtained at specific boring
locations. The subsurface profiles are presented in the Appendix. For specific details on
the information obtained from individual borings, refer to the Boring Logs included in the
Appendix. The ground surface elevations at the boring locations shown on the attached
Boring Logs were estimated from the contour lines shown on the grading plan provided
to our office and as such should be considered approximate.

3.3.1 GROUNDWATER

The table below presents a summary of groundwater conditions encountered in the some
of the borings at the time of the subsurface exploration and prior to backfilling the
boreholes.

Borin Groundwater Depth Borin Groundwater Depth
9 During/After Drilling (ft) 9 During/After Drilling (ft)

B-01 Not encountered / 9.0 B-07 17.5/11.5
B-02 Not encountered / 11.0 B-08 16.5/14.5
B-06 17.0/8.5 -—- -—-

Table 4: Groundwater Summary
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Groundwater was not encountered in the other borings during drilling, and they were dry
at completion of drilling operations and prior to backfilling.

The water levels reported are accurate only for the time and date that the borings were
drilled. Long term monitoring of the boreholes was not included as part of our subsurface
exploration. The borings were backfilled the same day that they were drilled.

3.4 SEeisMmic SITE CLASSIFICATION

Recommended Site
Classification
2018 International Building Code (IBC) and ASCE 7, Chapter 20 C

Basis of Evaluation

This recommended seismic site classification is based on the 2018 Edition of the International Building
Code, the subsurface conditions encountered in the borings, and our knowledge of the geologic
conditions of the site. Our subsurface exploration extended to a maximum depth of about 19.9 feet;
hence the seismic site classification should be re-evaluated in the event subsurface information is made
available to a depth of 100 feet.

Table 5: Seismic Site Classification

4.0 SITE DEVELOPMENT CONSIDERATIONS

Review of the provided grading plan indicated that the existing grades within the
proposed building area range between roughly 683 and 698 feet. We understand that
consideration is being given to a finished floor elevation (FFE) of 693.25 feet for the
planned building. Fill heights of up to 9 feet and cut depths of about 5 feet will be
required to achieve design grades within the planned building area.

Within the planned pavement areas, fill heights of up to 7 feet and cut depths of
approximately 10 feet will be required to achieve design grades.

If changes are made to the provided grading plan, Building & Earth should be
allowed to review its effects on our recommendations.

Based on our evaluation of the subsurface conditions, and the given foundation loads, it
appears that construction with a shallow foundation system is feasible. The site
development recommendations outlined below are intended for development of the site
to support construction with a shallow foundation system. If a different type of
foundation system is preferred, Building & Earth should be allowed to review the
site development recommendations to verify that they are appropriate for the
preferred foundation system.
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The primary geotechnical considerations for this project are:

In borings B-09, P-02, P-03, P-04, P-08, P-09, and SB-03, fill materials were
encountered below the topsoil to depths of about 2.5 to 5 feet below current
grades.

Onsite fill materials and residual lean clay soils are moisture sensitive, prone to
losing strength and stability with slight increase in soil moisture contents.

Medium stiff clay soils were encountered in borings B-01, B-03, B-07, B-08, B-10,
P-05, and SB-01. These lower consistency clay soils extended to depths of about 2
to 5 feet below current grades. In boring B-10, medium stiff clays extended to a
depth of about 7 feet.

Portions of the onsite residuum comprised of lean to fat clays (CL-CH) and fat clays
(CH) that exhibited medium to high plasticity characteristics with a moderate to
high shrink-swell potential.

The potential for development of perched water at the interface of residual clays
with underlying rock units.

A weathered rock unit comprised of clayey shale, weathered shale, and weathered
sandy shale was encountered in borings B-01, B-02, B-03, B-05, B-06, B-07, SB-01,
and SB-02 at depths of approximately 7.5 to 18 feet below present grades.

Groundwater seepage was encountered in borings B-06 through B-08 during
drilling at depths of about 16.5 to 17.5 feet below existing grades. Free water was
measured in borings B-01, B-02, and B-06 through B-08 at depths of about 8.5 to
14.5 feet, prior to backfilling the boreholes.

Recommendations addressing the site conditions are presented in the following sections.

4.1 INITIAL SITE PREPARATION

All trees, vegetation, roots, topsoil, aggregate base, and any other deleterious materials,
should be removed from the proposed construction areas. Approximately 1 to 6 inches
of topsoil and 2 to 3 inches of aggregate base was observed in the borings; however,
topsoil and aggregate thicknesses could extend to greater depths in unexplored areas of
the site.

Grubbing of trees should include removal of the tree stumps and the root systems.
Desiccated clay soils may be present in the zone surrounding the trees. Desiccated clay
soils should be undercut and replaced with structural fill.
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Because of past use of the site, buried structures could be encountered such as remnants
of foundations, utility lines, septic systems, subterranean drainage structures, etc. Where
encountered, they should be removed and backfilled in accordance with requirements
outlined in the Structural Fill section of this report.

The geotechnical engineer or their designated representative should observe grubbing,
and stripping operations to evaluate that all unsuitable materials are removed from
locations for proposed construction.

Materials disturbed during grubbing, and stripping operations should be stabilized in
place or, if necessary, undercut to undisturbed materials and backfilled with properly
compacted, approved structural fill.

During site preparation activities, the contractor should identify borrow source materials
that will be used as structural fill and provide samples to the testing laboratory so that
conformance to the structural fill requirements outlined below and appropriate moisture-
density relationship curves can be determined.

4.2 DRAINAGE FEATURES AND Low LYING AREAS

As previously mentioned, a shallow drainage ditch was noted along the south property
boundary. Moist to wet, soft/loose soils are commonly present within and adjacent to
drainage features and low lying areas.

The lateral extent and depth of soft/unstable and wet soils associated with the noted
drainage features, and the low-lying areas of the site was not determined as part of the
scope of work presented in this report. Site development concerns relating this material
include the potential for groundwater seepage, wet soils, soft/loose soils, and unstable
conditions.

4.3 GENERAL CONSIDERATIONS FOR GROUNDWATER INTERCEPTION

Per the grading plan, we understand that cut depths on the order of up to 10 feet will be
required to achieve design grades within the north and northwest area of the planned
construction. Based on conditions encountered in the borings, groundwater or perched
water is likely to be encountered in areas of deep cuts.
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In addition, the grading plan indicates that proposed grades on the north and west sides
generally slope down towards the planned building and pavements. It should be noted
that with grades sloping towards the proposed structures, there is a risk of surface water
migration into the building and pavement areas, which could result in saturation and
softening of subgrade soils.

Prior to start of the construction, we recommend consideration be given to installation of
an open drainage ditch or construct a French drain along the north side, between the toe
of the planned slope and north access drive (see figure 7 for approximate alignment in
red). The construction of an open drainage ditch or French drain is recommended to
intercept water from uphill prior to infiltration into the building and pavement areas. The
bottom of the open drainage ditch or French drain should extend into the top of
weathered rock unit and it should be sloped such to allow for gravity flow to a suitable
point of discharge. The civil engineer of record will need to be consulted to determine
the alignment and profile.
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4.4 MOISTURE SENSITIVE SOILS

Near-surface, moisture sensitive, lean clays were encountered across most of the site.
These types of soil degrade when allowed to become wet. When saturated, these soils
may not provide a stable platform for fill placement, and they may not be suitable for
support of slabs-on-grade, foundations, and pavements. Therefore, not allowing water to
pond by maintaining positive drainage and temporary dewatering methods (if required)
is important to help avoid degradation and softening of the soils.

The contractor should anticipate some difficulty during the earthwork phase of this
project if moisture levels are moderate to high during construction. Increased moisture
levels will soften the subgrade and the soils may become unstable under the influence of
construction traffic. Accordingly, construction during wet weather conditions should be
avoided, as this could result in soft and unstable soil conditions that would require ground
modification, such as in place stabilization or undercutting.

4.5 EVALUATION OF MEDIUM STIFF CLAY SOILS

The near-surface clay soils encountered in portions of the planned construction area
exhibited medium stiff consistencies that extended to depths of about 2.5 to 5 feet. In
boring B-10, located within a naturally low-lying area of the site, medium stiff clays
extended to a depth of about 7 feet. Depending on the soil moisture contents at the time
of construction, these low consistency soils may not be suitable for start of fill placement
or provide adequate support for floor slabs, foundations, and pavements.

Following grading and prior to fill placement, all areas that will require fill or that will
support structures should be carefully proofrolled with a fully loaded, tandem-axle dump
truck (20- to 25-ton). A designated representative of the geotechnical engineer should
observe the proofrolling process.

Areas passing the proofroll should be prepared in accordance with the Subgrade
Preparation and Evaluation section of this report.

Areas with unstable or soft/loose soils should be marked in the field and further undercut
to expose stiff and stable material. Where soft/unstable soils extend to depths greater
than 2 feet below finished subgrade, consideration may be given to in-place stabilization
by means of tracking surge stone (crushed stone with particle size ranging from 3 to 6
inches in dimension). Further detailed recommendations can be developed by the
geotechnical engineer at the time of construction, dependent on the conditions
encountered at that time.
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4.6 EVALUATION OF FiLL MATERIALS

In borings B-09, P-02, P-03, P-04, P-08, P-09, and SB-03, fill materials were encountered
below the topsoil that extended to depths of about 2.5 to 5 feet below current grades.
Some of the fill exhibited medium stiff consistencies and they included secondary
constituents such as rock fragments, tree limbs, and broken concrete and brick.

Although encountered in only seven (7) of the twenty-two (22) borings, fill materials could
be present in other unexplored areas of the proposed development.

There is a risk the existing fill contains soft zones, over-sized rock, large amounts of debris,
organics, or otherwise unsuitable soils that could not be reasonably deduced from the
widely spaced borings across the site.

As a minimum, we recommend that the geotechnical engineer or designated
representative evaluate the fill by means of proofrolling with a heavy (20- to 25-ton),
loaded tandem axle dump truck. Areas with unstable or soft/loose soils should be marked
in the field. Additionally, test pits should be excavated within the delineated areas of
concern to evaluate the condition of the existing fill below the exposed subgrade level.

Any soft/loose soils, organic materials, debris, over-sized rock, or any other unsuitable
materials encountered in the fill should be removed full depth from construction areas
and replaced with low plasticity Structural Fill.

4.7 BUILDING PAD PREPARATION

As previously mentioned in this report, we understand that fill heights of up to 9 feet and
cut depths of about 5 feet will be required to achieve design grades within the planned
building area. Based on the subsurface conditions encountered, following initial site
preparation and grading, a combination of existing fill materials and residual soils are
anticipated to be exposed within the planned building area.

The onsite clays generally exhibited medium to high plasticity characteristics. The
potential vertical rise of the onsite soils encountered in the borings was evaluated using
the Texas Department of Transportation’s test method TEX-124-E, Potential Vertical Rise
(PVR). This method estimates the PVR of the soils based on the plasticity characteristics,
thickness of the soil strata, and surcharge loads. For this project site, an active zone of 8
feet was used in the calculations. The TxDOT method estimates a PVR of 1V inches for
the soil moisture contents encountered at the time of drilling. If the onsite soils are
allowed to dry out, the PVR estimate could increase to 1V inches.
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A generally accepted practice is an allowance for a maximum vertical movement of 1-inch
or less for grade supported slabs. To reduce the PVR to %- to 1-inch, we recommend
that floor slabs be supported on at least 24 inches of approved low plasticity
structural fill. In areas where more than 24 inches of structural fill is needed to achieve
design grades, undercutting of onsite soils will not be required provided the exposed
subgrade is in a firm and stable condition.

As a minimum, following grading and above recommended undercutting, the exposed fill
materials and medium stiff clays should be evaluated in accordance with the Evaluation
of Medium Stiff Clays and Evaluation of Fill Materials sections of this report.

All undercutting should extend at least 5 feet outside the perimeter building lines and the
appurtenances. The base stone recommended to be placed below the floor slab
(reference the Floor Slab section of this report) should not be considered part of the
recommended low plasticity structural fill section.

4.8 PAVEMENT SUBGRADE PREPARATION

The grading plan provided to our office indicated that fill heights of up to 7 feet and cut
depths of approximately 10 feet will be required to achieve design grades within the
planned pavement areas.

Following initial site preparation and grading, a combination of existing fill materials,
residual clays, and weathered shale unit are anticipated to be exposed within the planned
pavement areas.

The onsite soils have a moderate to high shrink-swell potential, that could cause uneven
surfaces of pavements and development of tension cracks in pavements when soil
moisture contents change post construction. Also, a weathered shale unit is anticipated
to be exposed in the deep cut areas within the north portion of the project area.

To provide for uniform subgrade conditions, we recommend undercutting to a level that
will allow placement of at least 10 inches of imported low plasticity structural fill in all paving
areas and preparing the subgrade prior to structural fill placement in accordance with the
following Subgrade Preparation and Evaluation section.

In areas where more than 10 inches of structural fill is needed to achieve design grades,
undercutting of onsite soils will not be required provided the exposed subgrade is in a
firm and stable condition. Prior to the start of fill placement, the exposed fill materials and
medium stiff clays should be evaluated in accordance with Evaluation of Medium Stiff
Clays and Evaluation of Fill Materials sections of this report.
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4.9 SUBGRADE PREPARATION AND EVALUATION

Prior to fill placement, the exposed subgrade should be scarified, moisture conditioned,
and recompacted to a minimum depth of 12 inches. The subgrade soils should be
moisture conditioned within a range of 1 percent below to 3 percent above the material’s
optimum moisture content, and the subgrade soils recompacted to at least 98 percent of
the material’s standard Proctor maximum dry density (ASTM D698).

Weather conditions at the time of construction will affect subgrade stability and
undercutting depths and quantities. We recommend that the project geotechnical
engineer or a qualified representative evaluate the subgrade after the site is prepared.
Some unstable areas may be present in unexplored areas of the site. All areas that will
require fill or that will support structures should be carefully proofrolled with a fully
loaded, tandem-axle dump truck (20- to 25-ton), at the following times.

= After an area has been stripped and undercut if required, prior to the placement of
any fill.

= After grading an area to the finished subgrade elevation in a building or pavement
area.

= After areas have been exposed to any precipitation, and/or have been exposed for
more than 48 hours.

Some instability may exist during construction, depending on climatic and other factors
immediately preceding and during construction. If any soft or otherwise unsuitable soils
are identified during the proofrolling process, they should be undercut or stabilized prior
to fill placement, pavement construction, or floor slab construction. All unsuitable material
identified during construction should be removed and replaced in accordance with the
Structural Fill section of this report.
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4.10 STRUCTURAL FILL

Requirements for structural fill on this project are as follows:

USCS
Classification

Property Requirements Placement Location

Soil Type

LL<40, 7<PI<18, y4>100

Imported pcf, P200>30%, Low Plasticity Structural Fill to
Lean Clay, Clayey Sand CL, SC Maximum 3" particle size | be used for construction of
or Shale in any dimension, CBR building pad and pavements
>4.0 for pavements
Onsite Fill Materials Not Suitable for use as
and Residuum CL, CL-CH, structural fill due to higher

Not Applicable

Lean Clays, Lean to Fat CH plasticity characteristics (see
Clays, and Fat Clays Note 4)
Onsite Weathered Likely Suitable for use as low

Not Same as recommended

(Sandy) Shale and . . .
Applicable | for imported structural fill

Clayey Shale

plasticity structural fill in building
and pavement areas

Table 6: Structural Fill Requirements
Notes:

1. All structural fill should be free of vegetation, topsoil, and any other deleterious materials. The
organic content of materials to be used for fill should be less than 3 percent.

2. LLindicates the soil Liquid Limit; Pl indicates the soil Plasticity Index; yq indicates the maximum dry
density as defined by the density standard outlined in the table below.

3. Laboratory testing of the materials proposed for fill should be performed to verify their
conformance with the above recommendations. Any fill to be placed at the site should be reviewed
and approved by the geotechnical engineer.

4. Although some of the lean clay soils appear to have plasticity characteristics that meet the
recommendations for use a low plasticity structural fill, most of the clay soils had LL and PI values
that exceeded the recommended upper limits for use as structural fill. Since it will be difficult to
differentiate suitable from unsuitable material, the use of onsite clay soils as low plasticity structural
fill is not recommended. Consideration may be given to using the onsite clays as structural fill,
provided they are placed at levels of at least 4 feet and 1 foot below finished subgrade level in
building and pavement areas, respectively.
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Placement requirements for structural fill are as follows:

Specification

Requirement

Lift Thickness

Density

Moisture

Density Testing
Frequency

Maximum loose lift thickness of 8 to 12 inches, depending on type of compaction
equipment used.

At least 98% of the standard Proctor (ASTM D698) maximum density.

Structural Fill: 2% below to 2% above the optimum moisture content as determined
by ASTM D698

Onsite Clay Soils: 1% below to 3% above the optimum moisture content as
determined by ASTM D698

Building and foundation areas: One test per 2,500 square feet (SF) per lift with a
minimum of three tests performed per lift

Pavement areas: One test per 5,000 SF per lift with a minimum of three test per lift

Utility trenches: One test per 150 linear feet per lift with a minimum of two tests
performed per lift

The testing frequency can be increased or decreased by the Geotechnical Engineer
of Record in the field based on uniformity of material being placed and compactive
effort used.

Table 7: Structural Fill Placement Requirement

4.10.1 CHEMICAL STABILIZATION

In lieu of importing lower plasticity structural fill for preparation of the proposed building
pad and pavement subgrades, consideration can be given to chemically stabilizing the onsite
materials to reduce the plasticity index to less than 15. Following the Soil Stabilization Mix
Design Procedure OHDL-50 developed by the Oklahoma Department of Transportation
(ODOT), dated April 15, 2022, the onsite soils can be chemically stabilized using quick lime
or hydrated lime. The following table presents estimated quantities of the recommended
chemical additives based on soil dry weight.

Estimated Quantity of Stabilizing

. oege o ° go 0 1
Lime Stabilizing Agent ODOT Specification Agent, % of Soil Dry Weight
Quick Lime 307 & 706.02 5
Hydrated Lime 307 & 706.01 6

Notes:

Table 8: Chemical Stabilization Alternates

1. ODOT - Oklahoma Department of Transportation, 2019 edition
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Cement kiln dust (CKD) with high free lime content from pre-calciner plants, lime kiln
dust (LKD), and carbide lime have also been successfully used with higher plasticity clay
soils to reduce their plasticity and shrink-swell potential to within acceptable level.
However, these types of chemical additive are by products and their composition varies
depending on the source from which they are provided.

Further laboratory testing is recommended to estimate needed concentrations for these
types of chemical additive when considered for this project. Building & Earth can assist
with this service prior to the start of construction.

Chemical stabilization of the onsite materials should be performed in accordance with the
applicable specifications of the Oklahoma Standard Specifications for Highway Construction,
2019 edition.

4.11 BENCHING OF EXISTING SLOPES

Existing slopes within the project site steeper than 5 horizontal to 1 vertical, 5(H): 1(V),
and located in fill areas should be benched prior to fill placement. Benching of the slopes
provides interlocking between the new fill and on-site materials and facilitates
compaction of the fill. Benches should be cut as the fill placement progresses and should
have a maximum bench height of 2 to 3 feet.

4.12 FiLL SLOPES

For this report, we anticipate fill up to about 10 feet may be needed to achieve design
grades at the east and south ends of the proposed building and pavement areas. Fill
slopes will range from about 4(H):1(V) to 6(H):1(V).

Systematic fill placement and compaction is essential for satisfactory performance of fill
slopes. In addition, for proper placement and compaction, the contractor should
accurately locate the toe and crest of the slopes prior to fill placement and maintain an
accurate field survey during construction to verify that the slopes are being constructed
to the planned configurations.

Even if properly constructed, fill embankments tend to “creep” over time. Creep is the
gradual, downward movement of soils near the slope face. The movement can lead to
distress in structures supported on the fill. Therefore, pavements and buildings should be
set back a minimum distance of 5 and 15 feet from the crest of fill embankments,
respectively, or greater if a greater offset distance is required by the International Building
Code (IBC).
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The long-term stability of fill embankments is dependent on a stable
subgrade. Embankments constructed over low-consistency material are susceptible to
settlement and slope failure. Therefore, low-strength soils should be removed from
beneath the embankment and a minimum of 10 feet beyond the toe of the embankment.
Excavations should be backfilled with compacted and tested engineered fill. Building &
Earth should verify that the underlying, subgrade soils within the area of influence of the
slope exhibit a high consistency prior to embankment construction. All material used to
construct the fill embankment should conform to the project requirements for engineered
fill. Unsuitable materials (organics, debris, wet or soft soil) should not be placed in
embankments. On-site soils must be carefully monitored during construction to ensure
only high strength engineered fill is used to construct embankments.

Fill should be placed in thin, horizontal lifts and compacted and tested in accordance with
the project requirements. Due to the difficulty in compacting soils on the face of the slope,
fill embankments should be overbuilt and cut back to the desired configuration upon
completion. In no case should the slope be constructed or reconfigured by pushing soil
over the top edge of the slope. Careful control by the contractor during construction is
important to ensure that no part of the slope exceeds the design inclination. The fill should
be benched into the natural soils to prevent the formation of weak zones.

4.13 EXCAVATION CONSIDERATIONS

Excavations extending to depths greater than 4 feet should be cut to a stable slope or be
temporarily braced. Temporary slopes should be constructed in strict compliance with
current OSHA excavation regulations.

4.13.1 DIFFICULT EXCAVATION

A weathered rock unit comprised of clayey shale, weathered shale, and weathered sandy
shale was encountered in borings B-01, B-02, B-03, B-05, B-06, B-07, SB-01, and SB-02 at
depths of approximately 7.5 to 18 feet below present grades.

A large track hoe, in good working condition and equipped with rock teeth likely will be
required for excavations extending into the weathered rock unit. Excavation difficulty will
increase with increasing depth into the shale unit, possibly requiring the use of a hydraulic
hoe ram attachment.

The depth that rock can be excavated is a function of the material, the equipment used,
the skill of the operator, the desired rate of removal and other factors. The contractor
should review the boring logs and should use his own method to evaluate excavation
difficulty.
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4.13.2 GROUNDWATER OR PERCHED WATER

Groundwater seepage was encountered in borings B-06 through B-08 during drilling at
depths of about 16.5 to 17.5 feet below existing grades. Free water was measured in
borings B-01, B-02, and B-06 through B-08 at depths of about 8.5 to 14.5 feet, prior to
backfilling the boreholes.

The site is also prone to developing perched water within the residual clays near the
contact with underlying rock units.

The recommendations presented in the General Considerations for Groundwater
Interception section of this report should be considered to intercept water from uphill
prior to infiltration into the building and pavement areas.

4.14 UTiuTty TRENCH BACKFILL

All utility trenches should be backfilled and compacted in the manner specified above for
structural fill. It may be necessary to reduce the lift thickness to 4 to 6 inches to achieve
compaction using hand-operated equipment.

At the perimeter wall crossings, we recommend that clay soils or a flowable fill be used to
backfill the utility trench. The clay or flowable fill will act as a relatively impermeable plug
reducing the risk of water migration from the outside into the interior of the building. The
plug should be at least 36 inches wide and should extend below the perimeter walls to
provide for a proper seal.

4.15 LANDSCAPING AND DRAINAGE CONSIDERATION

The potential for soil moisture fluctuations within structure areas and pavement
subgrades should be reduced to lessen the potential of subgrade movement. Site grading
should include positive drainage away from buildings and pavements. Excessive irrigation
of landscaping poses a risk of saturating and softening soils below shallow footings and
pavements, which could result in settlement of footings and premature failure of
pavements. In addition, ponding of water or irrigation of landscaped areas can result in
swelling of higher plasticity clay soils and subsequent heave of grade supported slabs and
lightly loaded footings.
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4.16 WET WEATHER CONSTRUCTION

Excessive movement of construction equipment across the site during wet weather may
result in ruts, which will collect rainwater, prolonging the time required to dry the
subgrade soils. During rainy periods, additional effort will be required to properly prepare
the site and establish/maintain an acceptable subgrade. The difficulty will increase in areas
where clay or silty soils are exposed at the subgrade elevation.

Likewise, rainwater may become perched on clay soils, which could require
additional dewatering efforts not needed during dry conditions.

A perched-water condition occurs when water seeping downward is slowed by a low
permeability soil layer, such as the underlying clays. The perched-water level can be any
number of feet above the true groundwater level. Due to the prevalence of clay soils
encountered across the project site, the successful contractor should expect to encounter
perched water during wet weather construction.

Grading contractors typically postpone grading operations during wet weather to wait for
conditions that are more favorable. Contractors can typically disk or aerate the upper soils
to promote drying during intermittent periods of favorable weather. When deadlines
restrict postponement of grading operations, additional measures such as undercutting
and replacing saturated soils or stabilization can be utilized to facilitate placement of
additional fill material.

5.0 FOUNDATION RECOMMENDATIONS

Based on information provided to our office, we understand that the individual column
loads will be on the order of 50 to 75 kips, and wall loads will be 2 to 3 kips per linear
foot. If changes are made to the provided preliminary loads, our office should be
contacted, such that our recommendations can be reviewed and revised if needed.

5.1 PROPOSED BUILDING AND OUTDOOR CLASSROOM

Based on the conditions encountered during our field investigation, and after our site
preparation recommendations are implemented, the proposed structures can be
supported on conventional shallow foundations.

Following grading and based on the subsurface conditions encountered, we anticipate
that a combination of properly compacted and approved low plasticity structural fill,
residual clay soils, and weathered shale will be exposed at footing bearing elevations
within the proposed building and outdoor classroom areas.
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Footings founded in a combination of residual clays, new structural fill, and
weathered shale can be designed using a maximum net allowable bearing capacity
of 2,500 psf.

With anticipated fill heights on the order of up to 9 feet within the proposed building
areas, proper placement and compaction of fill is crucial to reduce the risk of foundation
settlement. We recommend that the fill placed within the proposed building and
pavement areas be monitored on a continuous basis by a representative of Building &
Earth. The thickness, material type, compaction, and moisture content of each lift should
be determined.

Total settlement of footings bearing in weathered rock or stiff residuum that is underlain
by weathered rock at shallow depth is estimated to be 2-inch or less. Total long-term
settlement of footings in the deep fill areas could potentially approach 1-inch. In general,
differential settlement of footings is estimated at '2-inch over a distance of 40 feet;
however, in areas transitioning from weathered rock to deep fill, differential settlement
could be on the order of "2-inch over a shorter distance than 40 feet.

Column footings should be at least 24 inches wide and strip footings should be at least
18 inches wide. These dimensions facilitate hand cleaning of footing subgrades disturbed
by the excavation process and the placement of reinforcing steel. They also reduce the
potential for localized punching shear failure.

5.1.1 UPLIFT AND SHEAR RESISTANCE

Uplift resistance of spread footings can be developed from the weight of the foundation,
the effective weight of the overlying soils, and from the effective weight of the structure
itself. Soil uplift resistance may be calculated as the weight of the soil prism defined by a
diagonal line extending around the perimeter of the foundation, from the top of the
foundation to the ground surface at an angle of 25 degrees from the vertical (Figure 8).

The maximum uplift capacity should be taken as the sum of the weight of the soil, plus
the weight of the foundation, divided by an appropriate factor of safety. A total unit
weight of 110 pounds per cubic foot (pcf) can be used for well-compacted structural fill
that has been placed over the foundation.
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Shallow Footing

Figure 8: Soil uplift resistance sketch

Passive earth pressures of materials adjacent to the footings as well as bearing material
friction at the base may be used to resist shear. The following table presents
recommended friction coefficient and passive earth pressure values for the anticipated
bearing materials. The structural engineer should use a factor of safety of at least 1.5 when
sizing the foundations to resist shear loads using the below ultimate soil parameter values.

Friction Equivalent Fluid Unit Weight for Passive
Coefficient Condition Lateral Earth Pressures (pcf)

Residuum, Structural Fill, and

Weathered Shale 0.35 275

Table 9: Soil Parameter Values Resisting Shear

5.2 PROPOSED RETAINING WALLS

As mentioned previously, we understand that a new retaining wall with height up to 13
feet will be part of the new construction (southeast of the existing building). We assume
the new retaining walls will be supported on shallow footings.

Per the provided grading information, we anticipate new fill on the order of 6 to 13 feet
along the planned retaining wall alignment. Based on subsurface conditions encountered
in borings B-10 and P-03, we anticipate stiff existing fill materials, and medium stiff to stiff
residual clays to be present below the new structural fill zone.

Page | 25

[Ty ———T——y—



Subsurface Exploration and Geotechnical Evaluation,
Cherokee Nation Child Development Center | Catoosa, Oklahoma
Project No: TU230102 | March 5, 2024

Per the provided Grading Sections, Sheet No. C503, prepared by Wallace Design
Collective, dated February 9, 2024, all retaining wall footings will be supported on at least
24 inches of new structural fill.

Provided that footings are bearing on at least 24 inches of new structural fill, a
maximum net allowable bearing pressure of 2,000 psf can used in design of the
retaining wall footings.

All footings should bear at least 24 inches below the adjacent exterior grade and the edge
of footing facing the slope must be at least one footing width behind the face of the slope
at bearing level, as shown in the figure below.

Existing Slope

&
<

B
Where B = Footing width

Figure 9: Recommendations for footing on slope

5.3 GENERAL CONSIDERATIONS

Due to the presence of existing fill and medium stiff clays in portions of the structure
areas, a thorough evaluation of bearing materials exposed in the bottom of footing
excavations is recommended. Evaluation of the bearing materials should include hand
auger borings and dynamic cone penetration (DCP) testing to a level at least one (1)
footing width below design bearing elevation. DCP testing will aid with verification of the
in-place allowable bearing capacity of the bearing materials at the time of construction.

Materials that do not meet the recommended bearing capacity should be delineated and
undercut to suitable material and replaced with approved structural fill. Lateral over-
excavation of unsuitable soils should extend 8 inches beyond the edges of the footing for
each foot of undercut depth below design bearing elevation. The footings should then be
brought back up to design bearing elevation with properly compacted and approved
Structural Fill (placed in loose lifts of no more than 6 inches thick and compacted to at
least 95 percent of the standard Proctor maximum dry density) or controlled low-strength
material (CLSM, Section 701.19 of Oklahoma Department of Transportation Standard
Specifications, 2019).
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The following items should be considered during the preparation of construction
documents and foundation installation:

= The geotechnical engineer of record should observe the exposed foundation
bearing surfaces prior to concrete placement to verify that the conditions
anticipated during the subsurface exploration are encountered.

= All bearing surfaces must be free of soft or loose soil and debris prior to placing
concrete.

= The bottom surface of all footings should be level.

= Concrete should be placed the same day the excavations are completed and
bearing materials verified by the engineer. If the excavations are left open for an
extended period, or if the bearing surfaces are disturbed after the initial
observation, then the bearing surfaces should be re-evaluated prior to concrete
placement.

= Water should not be allowed to pond in foundation excavations prior to concrete
placement or above the concrete after the foundation is completed.

= Wherever possible, the foundation concrete should be placed “neat,” using the
sides of the excavations as forms. Where this is not possible, the excavations
created by forming the foundations must be backfilled with suitable structural fill
and properly compacted.

= Grades around the building pad should be sloped to drain away from the building
foundations.

= Roof drains should be routed away from the foundation soils.

6.0 PERIMETER FOUNDATION AND UNDER-SLAB DRAINS

Perched water was encountered in the residuum near the contact with the weathered rock
units. Grading plans indicate that finished grades within the building area may expose the
weathered rock units or it will be slightly above the weathered rock units. Perched water
seepage could potentially occur near finished subgrade level within the building area.

Consideration should be given to the installation of building perimeter foundation drains.
Subdrains should consist of 4-inch diameter, high density polyethylene (HDPE) perforated
pipe and should be surrounded by at least 6 inches of No. 57 stone and wrapped with a
suitable geotextile filter fabric, such as Mirafi 140N or equivalent. The bottom of the pipe
should be placed at least 6 inches below the bottom of the footings. The drain system
should allow for gravity flow of water to a suitable point of discharge or to a sump pump.
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We also recommend that consideration be given to the installation of an under-slab
drainage system. Lateral drains should be located beneath the floor slabs. All subdrains
should consist of 4-inch diameter, high density polyethylene (HDPE) perforated pipe and
should be embedded in ASTM C33 No. 57 stone with thicknesses of 3 inches below the
bottom and above the top of the pipe and wrapped with a suitable geotextile filter fabric
consisting of Mirafi 140N or equivalent. The total thickness of the open graded, free
draining layer of No. 57 stone should be at least 10 inches.

The lateral drains should be spaced no more than 25 feet on center. A slope of at least
/> percent should be maintained to promote gravity flow to sump pits where any collected
water can be pumped to a suitable point of discharge, such as a storm sewer, or other
suitable outfall for removal of groundwater.

The structural and civil engineer of records should be consulted, and construction
documents should include plans, profiles, and details related to the recommended
foundation perimeter and under-slab drains.

7.0 FLOOR SLABS

Site development recommendations presented in this report should be followed to
provide for subgrade conditions suitable for support of grade supported slabs. Floor slabs
will be supported on at least 24 inches of new lower plasticity structural fill.

Floor slabs should be supported on a layer of 2-inch up to 1%2-inch, free-draining, gap-
graded gravel, such as No. 57 stone, with no more than 5 percent passing the ASTM No.
200 sieve. When incorporating an under-slab drain system into the floor slab design, the
layer of free draining stone should have a thickness of at least 4 inches outside the trench
drain alignments and at least 10 inches within the trenches of the perforated drain lines.

The open graded stone should be consolidated in-place with vibratory equipment. The
surface of these bases should be choked off with finer material. A clean fine-graded
material with at least 10 to 30 percent of particles passing a No. 100 sieve but not
contaminated with clay, silt or organic material is recommended.

We recommend a minimum 10-mil thick vapor retarder meeting ASTM E 1745, Class C
requirements be placed directly below the slab-on-grade floors. A higher quality vapor
retarder (Class A or B) may be used if desired to further inhibit the migration of moisture
through the slab-on-grade and should be evaluated based on the floor covering and
use. The vapor retarder should extend to the edge of the slab-on-grade floors and should
be sealed at all seams and penetrations.
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An effective modulus of subgrade of 150 pci can be used for slabs supported on the
recommended base stone. The slab should be appropriately reinforced (if required) to
support anticipated floor loads.

8.0 RETAINING WALLS

We anticipate retaining walls will retain new structural fill. We understand that retaining
walls will have retained heights of 6 to 13 feet to accommodate planned grade changes.
We recommended that all walls be backfilled with properly compacted and approved
lower plasticity structural fill in accordance with the Structural Fill section of this report.

The following drained equivalent fluid pressures should be used to design the proposed
walls. We recommend that a drainage blanket of ASTM No. 57 stone (chimney drain), with
a minimum width of 18 inches be placed behind all walls. The clean stone should be
wrapped in filter fabric to minimize intrusion of fines. A perforated drain line should be
installed at the base of the wall and should extend to a sump where water can be collected
and removed, or drains should discharge by gravity flow to a suitable outfall.

Equivalent Fluid Unit Weights for Active & At-

il P Val
el R e Rest Lateral Earth Pressures (pcf)

Retained

Material Wet Unit | Effective Angle
Weight of Internal At-Rest Condition Active Condition
(pcf) Friction

Structural Fill 125

Table 10: Soil Parameters and Lateral Earth Pressure Values (Drained Conditions)

Lateral pressures arising from surcharge loading should be added to the above earth
pressures to determine the total lateral pressures. In addition, transient loads imposed on
the retaining walls by construction equipment during backfilling should be taken into
consideration. Excessively heavy grading equipment (that could impose temporary
excessive lateral pressures) should not be allowed within 5 feet (horizontally) of the walls.

The above soil parameter and lateral earth pressure values assume the following:

= The wall backfill will be horizontal.

= Any backfill will be compacted to 98 percent of standard Proctor maximum dry
density.

= No safety factor is included. The design of the stem walls should include a factor
of safety of at least 1.5 against sliding and overturning using the above
recommended values.
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= Any surcharge is uniform.

= Wall friction is negligible.

9.0 PAVEMENT CONSIDERATIONS

Specific traffic information was not provided. For pavement design purposes, we have
assumed two levels of traffic shown on the table below, for commonly used pavement
sections. If the pavement were a typical roadway, according to the "AASHTO Guide for
Design of Pavement Structures, 1993", these pavement sections would be adequate for
the following assumed ESAL capacities:

Assumed Equivalent Single Axle Loads

(ESAL)

Standard Duty Parking Stalls for Passenger Vehicles 115,000

Heavy Duty Drives for Passenger Vehicles and Occasional

Light Box Trucks and Trash Collection Trucks 300,000

Table 11: Assumed ESAL Capacities

In addition, we have assumed the following design parameters:

Design Criteria Value

Design life (Years) 20
Terminal Serviceability 2.0
Reliability 85%
Initial Serviceability 4.2 (Flexible) 4.5 (Rigid)
Standard Deviation 0.45 (Flexible) 0.35 (Rigid)

Table 12: Assumed Design Parameters

All subgrade, base and pavement construction operations should meet minimum
requirements of the Oklahoma Department of Transportation (ODOT), Standard
Specifications for Highway Construction, dated 2019. The applicable sections of the
specifications are identified as follows:

Material Specification Section
Portland Cement Concrete Pavement 414 & 701
Bituminous Asphalt Wearing Layer 411 & 708
Bituminous Asphalt Binder Layer 411 & 708
Mineral Aggregate Base Materials 303 & 703

Table 13: ODOT Specification Sections
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9.1 FLEXIBLE PAVEMENT

The asphalt pavement sections described herein were designed using the “AASHTO Guide
for Design of Pavement Structures, 1993". Alternative pavement sections were designed
by establishing the structural numbers used for the AASHTO design system and
substituting materials based upon structural equivalency as follows:

Material Structural No.

Asphalt Concrete 0.44
Crushed Stone Base 0.14
Approved Structural Fill 0.02

Table 14: Structural Equivalent Coefficient

Based on the materials encountered at the boring locations and after our
recommendations for site preparation are implemented, flexible pavements at the subject
site may be designed based on an estimated California Bearing Ratio (CBR) of 3. The
following flexible pavement sections are based on the design parameters presented
above:

Minimum Recommended Thickness (in)

Material
Standard Duty Heavy Duty

1.5 2.0 HMAC Surface Course (Superpave “S4")
2.5 3.0 HMAC Binder Course (Superpave “S3")
6.0 6.0 Crushed Aggregate Base (ODOT Type “A”)
10.0 10.0 Approved Structural Fill (CBR >4.0)

Table 15: Asphalt Pavement Recommendations

In accordance with the ODOT specifications, asphaltic concrete should be compacted
within 92 to 97 percent of the theoretical maximum specific gravity of the asphaltic
concrete mix. The underlying aggregate base course should be compacted to at least 98
percent of the material’s standard Proctor maximum dry density with a moisture content
range of + 2 percent of the optimum moisture content at the time of placement.

9.2 RIGID PAVEMENT

The following rigid pavement sections are based on the design parameters presented
above. We assume a modulus of subgrade reaction (k) of 100 pci. We have assumed
concrete elastic modulus (Ec) of 3.1 X 108 psi, and a concrete modulus of rupture (S'c) of
600 psi.
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Minimum Recommended Thickness (in)

Material
Standard Duty Heavy Duty
5.0 6.0 Portland Cement Concrete, f'c=3,500 psi
4.0 40 Crushed Aggregate Base (ODOT Type "A")
10.0 10.0 Approved Structural Fill (CBR >4.0)

Table 16: Rigid Pavement Recommendations

For access drive approaches, trash compactor pads, loading areas, and other pavement
areas that are frequently subject to high traffic loads with frequent braking and turning
of wheels, consideration should be given to using a reinforced rigid pavement section
comprised of seven (7) inches of Portland cement concrete and 6 inches ODOT Type “A”
crushed aggregate base course.

The recommended aggregate base course will serve as a leveling course, improve the
subgrade support properties, and reduce the risk of pumping of fine-grained subgrade
soils through the joints.

The concrete should be protected against moisture loss, rapid temperature fluctuations,
and construction traffic for several days after placement. All pavements should be sloped
for positive drainage. We suggest that a curing compound be applied after the concrete
has been finished.

For rigid pavements, we recommend a jointing plan be developed to control cracking and
help preclude surficial migration of water into the base course and subgrade. If a jointing
plan includes a widely spaced pattern (spacing typically greater than 30 times the slab
thickness), consideration should be given to include steel reinforcement in rigid
pavements, per Section 3.4 of the American Association of State Highway and
Transportation Officials (AASHTO) Guide for Design of Pavement Structures 1993, and
Section 3.8 of the American Concrete Institute (ACl) Guide for the Design and
Construction of Concrete Parking Lots. Additionally, we recommend the joints be sealed
to further preclude surficial moisture migration into the underlying supporting soils.

Although not referenced in the ODOT specifications, based on our experience with project
sites in this region and anticipated traffic loads, we recommend Portland cement concrete
should have a minimum 28-day compressive strength of 3,500 psi, maximum slump of 4
inches, and air content of 5 to 7 percent.
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9.3 GENERAL PAVEMENT DESIGN CONSIDERATIONS

With the use of aggregate base course, the aggregate should have uniform thickness and
the subgrade graded such as to provide positive drainage from the granular base. The
aggregate base section should grade toward a storm sewer or drainage ditch to provide
drainage from the aggregate base.

Pavements should be sloped, approximately V4 inch per foot, to provide rapid surface
drainage. Water allowed to pond on or adjacent to the pavement could saturate the
subgrade and cause premature deterioration of the pavements due to loss of strength
and stability.

Periodic maintenance of the pavement should be anticipated. This should include sealing
of cracks and joints and maintaining proper surface drainage to avoid ponding water on
or near the pavement areas.

10.0 SUBGRADE REHABILITATION

The subgrade soils often become disturbed during the period between initial site grading
and construction of surface improvements. The amount and depth of disturbance will
vary with soil type, weather conditions, construction traffic, and drainage.

The engineer should evaluate the subgrade soil during final grading to verify that the
subgrade is suitable to receive pavement and/or concrete slab base materials. The final
evaluation may include proofrolling or density tests.

Subgrade rehabilitation can become a point of controversy when different contractors are
responsible for site grading and building construction. The construction documents
should specifically state which contractor will be responsible for maintaining and
rehabilitating the subgrade. Rehabilitation may include moisture conditioning and re-
compacting soils. When deadlines or weather restrict grading operations, additional
measures such as undercutting and replacing saturated soils or chemical stabilization can
often be utilized.

11.0 CONSTRUCTION MONITORING

Field verification of site conditions is an essential part of the services provided by the
geotechnical consultant. To confirm our recommendations, it will be necessary for
Building & Earth personnel to make periodic visits to the site during site grading. Typical
construction monitoring services are listed below.
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= Periodic observations and consultations by a member of our engineering staff
during site grading

= Field density tests during structural fill placement on a continuous basis

= Observation and verification of the bearing surfaces exposed after foundation
excavation

= Reinforcing steel inspections
= Molding and testing of concrete cylinders
= Structural steel inspections, including field welded and bolted connections

= Continuous monitoring and testing during pavement installation

12.0 CLOSING AND LIMITATIONS

This report was prepared for Blue River Architects for specific application to the subject
project located in Catoosa, Oklahoma. The information in this report is not transferable.
This report should not be used for a different development on the same property without
first being evaluated by the engineer.

The recommendations in this report were based on the information obtained from our
field exploration and laboratory analysis. The data collected is representative of the
locations tested. Variations are likely to occur at other locations throughout the site.
Engineering judgment was applied regarding conditions between borings. It will be
necessary to confirm the anticipated subsurface conditions during construction.

This report has been prepared in accordance with generally accepted standards of
geotechnical engineering practice. No other warranty is expressed or implied. If changes
are made, or anticipated to be made, to the nature, design, or location of the project as
outlined in this report, Building & Earth must be informed of the changes and given the
opportunity to either verify or modify the conclusions of this report in writing, or the
recommendations of this report will no longer be valid.

The scope of services for this project did not include any environmental assessment of
the site or identification of pollutants or hazardous materials or conditions. If the owner
is concerned about environmental issues Building & Earth would be happy to provide an
additional scope of services to address those concerns.

This report is intended for use during design and preparation of specifications and may
not address all conditions at the site during construction. Contractors reviewing this
information should acknowledge that this document is for design information only.
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An article published by the Geoprofessional Business Association (GBA), titled Important
Information About Your Geotechnical Report, has been included in the Appendix. We
encourage all individuals to become familiar with the article to help manage risk.
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GEOTECHNICAL INVESTIGATION METHODOLOGIES

The subsurface exploration, which is the basis of the recommendations of this report, has
been performed in accordance with industry standards. Detailed methodologies employed
in the investigation are presented in the following sections.

DRILLING PROCEDURES — STANDARD PENETRATION TEST (ASTM D1586)

At each boring location, soil samples were obtained at standard sampling intervals with a
split-spoon sampler. The borehole was first advanced to the sample depth by augering and
the sampling tools were placed in the open hole. The sampler was then driven 18 inches
into the ground with a 140-pound automatic hammer free-falling 30 inches. The number
of blows required to drive the sampler each 6-inch increment was recorded. The initial
increment is considered the “seating” blows, where the sampler penetrates loose or
disturbed soil in the bottom of the borehole.

The blows required to penetrate the final two (2) increments are added together and are
referred to as the Standard Penetration Test (SPT) N-value. The N-value, when properly
evaluated, gives an indication of the soil’s strength and ability to support structural loads.
Many factors can affect the SPT N-value, so this result cannot be used exclusively to evaluate
soil conditions.

The SPT testing was performed using a drill rig equipped with an automatic hammer.
Automatic hammers mechanically control the height of the hammer drop, and doing so,
deliver higher energy efficiency (90 to 99 % efficiency) than manual hammers (60 %
efficiency) which are dropped using a manually operated rope and cathead system. Because
historic data correlations were developed based on use of a manual hammer, it is necessary
to adjust the N-values obtained using an automatic hammer to make these correlations
valid. Therefore, an energy correction factor of 1.3 was applied to the recorded field N-values
from the automatic hammer for the purpose of our evaluation. The N-values discussed or
mentioned in this report and shown on the boring logs are recorded field values.

Samples retrieved from the boring locations were labeled and stored in plastic bags at the
jobsite before being transported to our laboratory for analysis. The project engineer
prepared Boring Logs summarizing the subsurface conditions at the boring locations.
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BORING LOG DESCRIPTION

Building & Earth Sciences, Inc. used the gINT software program to prepare the attached boring
logs. The gINT program provides the flexibility to custom design the boring logs to include
the pertinent information from the subsurface exploration and results of our laboratory
analysis. The soil and laboratory information included on our logs is summarized below:

DEPTH AND ELEVATION

The depth below the ground surface and the corresponding elevation are shown in the first
two columns.

SAMPLE TYPE

The method used to collect the sample is shown. The typical sampling methods include Split
Spoon Sampling, Shelby Tube Sampling, Grab Samples, and Rock Core. A key is provided at
the bottom of the log showing the graphic symbol for each sample type.

SAMPLE NUMBER
Each sample collected is numbered sequentially.

BLOWS PER INCREMENT, REC%, RQD%

When Standard Split Spoon sampling is used, the blows required to drive the sampler each 6-
inch increment are recorded and shown in column 5. When rock core is obtained the recovery
ration (REC%) and Rock Quality Designation (RQD%) is recorded.

SOIL DATA

Column 6 is a graphic representation of four different soil parameters. Each of the parameters
use the same graph, however, the values of the graph subdivisions vary with each parameter.
Each parameter presented on column 6 is summarized below:

e N-value- The Standard Penetration Test N-value, obtained by adding the number of
blows required to drive the sampler the final 12 inches, is recorded . The graph labels
range from 0 to 50.

e Qu-Unconfined Compressive Strength estimate from the Pocket Penetrometer test in
tons per square foot (tsf). The graph labels range from 0 to 5 tsf.

e Atterberg Limits — The Atterberg Limits are plotted with the plastic limit to the left, and
liquid limit to the right, connected by a horizontal line. The difference in the plastic and
liquid limits is referred to as the Plasticity Index. The Atterberg Limits test results are
also included in the Remarks column on the far right of the boring log. The Atterberg
Limits graph labels range from 0 to 100%.

e Moisture — The Natural Moisture Content of the soil sample as determined in our
laboratory.
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SOIL DESCRIPTION

The soil description prepared in accordance with ASTM D2488, Visual Description of Soil
Samples. The Munsel Color chart is used to determine the soil color. Strata changes are
indicated by a solid line, with the depth of the change indicated on the left side of the line and
the elevation of the change indicated on the right side of the line. If subtle changes within a
soil type occur, a broken line is used. The Boring Termination or Auger Refusal depth is shown
as a solid line at the bottom of the boring.

GRAPHIC

The graphic representation of the soil type is shown. The graphic used for each soil type is
related to the Unified Soil Classification chart. A chart showing the graphic associated with
each soil classification is included.

REMARKS

Remarks regarding borehole observations, and additional information regarding the
laboratory results and groundwater observations.
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Major Divisions

SOIL CLASSIFICATION METHODOLOGY

Symbols

7 Lithology | Group |

Group Name & Typical Description

Well-graded gravels, gravel — sand mixtures, little or

Gravel and GW _
Gravelly Clean Gravels no fines
Soils (Less than 5% fines) GP Poorly-graded gravels, gravel - sand mixtures, little
M " or no fines
Coarse ore than
. 50% of
Grained coarse L GM | Silty gravels, gravel - sand - silt mixtures
. S Gravels with Fines
Soils fraction is
larger than (More than 12% fines) )
No. 4 sieve GC Clayey gravels, gravel — sand — clay mixtures
More than d and
50% of Sand an . .
Well-graded sands, gravelly sands, little or no fines
material is Sandy Clean Sands sw J gravery f
larger than Soils
No. 200 (Less than 5% fines) Sp Poorly-graded sands, gravelly sands, little or no
sieve More than fines
size 50% of
coarse L SM | Silty sands, sand - silt mixtures
fraction is Sands with Fines
smaller than (More than 12% fines)
ore than ines) [ g
No. 4 0 LA SC | Clayey sands, sand - clay mixtures
LA yey y
sieve TSI
ML Inorganic silts and very find sands, rock flour, silty or
Fine Silts and ) clayey fine sands or clayey silt with slight plasticity
. Clavs Inorganic
Grained 4 // CL Inorganic clays of low to medium plasticity, gravelly
i clays, sandy clays, silty clays, lean clays
Soils Liquid Limit 7 % ys, sandy clays, silty clay y:
less than 50 - -
Organic —— | OL Organic silts and organic silty clays of low plasticity
More than . o =
50%,0f . Inorganic silts, micaceous or diatomaceous fine
mater;[al is Silts and sand, or silty soils
smaller .
Clays Inorganic
than 4 9
No. 200 . Inorganic clays of high plasticity
. Liquid Limit
sieve
size greater than [ . Loh o
) o . um to hi ticity, .
50 Organic rganic clays of medium to high plasticity, organic

CNANANAN A NN
WANA A AN A AN

silts

Highly Organic Soils

Nl () 7wV Bt |

TS T S

A

PT

N M M i

Peat, humus, swamp soils with high organic
contents

Table 1: Soil Classification Chart (based on ASTM D2487)
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SOIL CLASSIFICATION METHODOLOGY

Geotechnical, Environmental, and Materials Engineers

Building & Earth Sciences classifies soil in general

accordance with the Unified Soil Classification 60

System (USCS) presented in ASTM D2487. Table 1

and Figure 1 exemplify the general guidance of 50

the USCS. Soil consistencies and relative densities — CH or OH
are presented in general accordance with 9;'— 40

Terzaghi, Peck, & Mesri's (1996) method, as §

shown on Table 2, when quantitative field and/or = 30

laboratory data is available. Table 2 includes § CLoroL

Consistency and Relative Density correlations s 20

with N-values obtained using either a manual * MH or OH
hammer (60 percent efficiency) or automatic 107

hammer (90 percent efficiency). The Blows Per 0 ML or OL

Increment and SPT N-values displayed on the
boring logs are the unaltered values measured in
the field. When field and/or laboratory data is not
available, we may classify soil in general
accordance with the Visual Manual Procedure Figure 1: Plasticity Chart (based on ASTM D2487)
presented in ASTM D2488.

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (LL)

Non-cohesive: Coarse-Grained Soil Cohesive: Fine-Grained Soil
SPT Penetration Estimated Range of
SPT Penetration (blows/foot) . Unconfined Compressive
. : Consistency
(blows/foot) Relative Automatic | Manual Strength (tsf)
Density Hammer* | Hammer
Automatic Manual <2 <2 Very Soft < 0.25
Hammer* Hammer
0-3 0-4 Very Loose 2-3 2-4 Soft 0.25-0.50
3-8 4-10 Loose 3-6 4-8 Medium Stiff 0.50 - 1.00
8-23 10 - 30 Medium Dense 6-12 8-15 Stiff 1.00 - 2.00
23 -38 30-50 Dense 12-23 15-30 Very Stiff 2.00-4.00
> 38 > 50 Very Dense > 23 > 30 Hard > 4.00

Table 2: Soil Consistency and Relative Density (based on Terzaghi, Peck & Mesri, 1996)

* - Modified based on 80% hammer efficiency
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Geotechnical, Environmental, and Materials Engineers
Standard Dynamic Cone Soil Particle Size U.S. Standard
Penetration Test Penetrometer
ASTM D1586 or I (Sower DCP) Boulders Larger than 300 mm N.A.
AASHTO T-206 ASTM STP-399 Cobbles 300 mm to 75 mm N.A.
Gravel 75 mm to 4.75 mm 3-inch to #4 sieve
Shelby Tube No Sample
Sampler O Recoverp Coarse 75 mm to 19 mm 3-inch to ¥-inch sieve
ASTM D1587 y , , ,
Fine 19 mm to 4.75 mm 3/-inch to #4 sieve
Sand 4.75 mm to 0.075 mm #4 to #200 Sieve
Rock Core Sample Groundwater at .
. # #
ASTM D2113 Z Time of Drilling Coarse 475 mm to 2 mm 4 to #10 Sieve
Medium 2 mm to 0.425 mm #10 to #40 Sieve
Fine 0.425 mm to 0.075 mm #40 to #200 Sieve
Auger Cuttings 1 Grqundwater as Fines Less than 0.075 mm Passing #200 Sieve
— Indicated
Silt Less than 5 um N.A.
Clay Less than 2 um N.A.

Table 1: Symbol Legend Table 2: Standard Sieve Sizes

Standard

Penetration

Test

Resistance

A measure of a soil's plasticity characteristics in

are presented in tons per square foot (tsf).

N-Value calculated using ASTM D1586 or AASHTO T- Atﬁien:?gfg gene'rayl accordance wi'Fh ASTM D43‘18. The sqil
] 206. Calculated as sum of original, field Plast|C|ty' {ndex .(PI) s represente?tlv'e Qf‘ this
recorded values. P'L_L‘L characteristic and is bracketed by the Liquid Limit (LL)
and the Plastic Limit (PL).
Qu Unconfined compressive strength, typically ; . .
A estimated from a pocket penetrometer. Results o Motsture Percent natural moisture content in  general
® accordance with ASTM D2216.

Table 3: Soil Data

Table 4: Soil Drilling Methods

Hollow Stem Auger Flights on the outside of the shaft advance soil cuttings to the surface. The
9 hollow stem allows sampling through the middle of the auger flights. .
Descriptor Meaning
Mud Rotary / A cutting head advances the boring and discharges a drilling fluid to
Wash Bore support the borehole and circulate cuttings to the surface. Trace Likely less than 5%
Solid Flight Auger Flights on the outside bring.soil cuttin.gs to the surface. Solid stem requires Few 5to 10%
removal from borehole during sampling. Little 15 to 25%
Cylindrical bucket (typically 3-inch diameter and 8 inches long) attached to a Some 30 to 45%
Hand Auger
metal rod and turned by human force. Mostly 50 to 100%

Table 5: Descriptors
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Manual Hammer

The operator tightens and loosens the rope around a rotating drum assembly to lift
and drop a sliding, 140-pound hammer falling 30 inches.

Automatic Trip Hammer

An automatic mechanism is used to lift and drop a sliding, 140-pound hammer
falling 30 inches.

Dynamic Cone Penetrometer
(Sower DCP) ASTM STP-399

Table 6: Sampling Methods

Uses a 15-pound steel mass falling 20 inches to strike an anvil and cause penetration
of a 1.5-inch diameter cone seated in the bottom of a hand augered borehole. The
blows required to drive the embedded cone a depth of 1-3/4 inches have been
correlated by others to N-values derived from the Standard Penetration Test (SPT).

Table 8: Moisture Condition

Non-plastic A 1/8-inch thread cannot be rolled at any water content.
Low The thread can barely be rolled and the lump cannot be formed when drier than the
plastic limit.
The thread is easy to roll and not much time is required to reach the plastic limit. The
Medium thread cannot be re-rolled after reaching the plastic limit. The lump crumbles when
drier than the plastic limit.
It takes considerable time rolling and kneading to reach the plastic limit. The thread
High can be re-rolled several times after reaching the plastic limit. The lump can be
formed without crumbling when drier than the plastic limit.
Table 7: Plasticity
Dry Absence of moisture, dusty, dry to the touch.
Moist Damp but no visible water.
Wet Visible free water, usually soil is below water table.

Table 9: Structure
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Stratified Alternating layers of varying material or color with layers at least 2 inch thick.
Laminated Alternating layers of varying material or color with layers less than % inch thick.
Fissured Breaks along definite planes of fracture with little resistance to fracturing.
Slickensides Fracture planes appear polished or glossy, sometimes striated.
Cohesive soil that can be broken down into small angular lumps which resist further
Blocky
breakdown.
Lensed Inclusion of small pockets of different soils, such as small lenses of sand scattered
through a mass of clay.
Homogeneous Same color and appearance throughout.




Geotechnical, Environmental, and Materials Engineers

GW Well-graded gravels, gravel — sand

Asphalt
mlxtures little or no fines P

C[ay with Gravel

Aggregate Base < Sand with Gravel

GM - Silty gravels, gravel — sand - silt

. Silt with Gravel
mixtures

1WA W 3y Topsoil

ALY

:\.‘ UA gy
< GC- Clayey gravels, gravel — sand — clay

. Concrete
mixtures

« Gravel with Sand

| SW - Well-graded sands, gravelly sands,

| little or no fines Coal

Gravel with Clay

: SP - Poorly-graded sands, gravelly sands,
little or no fines

SM - Silty sands, sand - silt mixtures W Sandy Clay

CL-ML - Silty Clay Gravel with Silt

Limestone
o -
/| SC - Clayey sands, sand — clay mixtures Clayey Chert Chalk
ML - Inorgamc silts and very find sands, Low and High .
rock flour, silty or clayey fine Plas ticity Cla Siltstone
sands or clayey silt with slight plasticity v -y
7 - : . K
% CL {nprgamc clays of low to medium Low Plasticity Silt and 7 '
/ plasticity, gravelly clays, sandy Cla 2 Till
g _//1 clays, silty clays, lean clays 4 7t
... - oL- Organic silts and organic silty clays High Plasticity Silt Sandy Clay with
- — — — | of low plasticity and Clay :] Cobbles and Boulders

Fill Sandstone with Shale

MH - Inorganic silts, micaceous or
diatomaceous fine sand, or silty soils

CH - Inorganic clays of high plasticity Weathered Rock Coral

OH - Organic clays of medium to high

\J\J\/\J\.J\J\.AJ\,
SUTIIOTTS plasticity, organic silts
WANAAAN AN

Sandstone Boulders and Cobbles

NEZENEZEN TN

ooy ay o, PT-Peat, humus, swamp soils with high ———=s Shale " Soil and Weathered
L{, M \\_"/ \\ _—

organic contents " Rock

Table 1: Key to Hatches Used for Boring Logs and Soil Profiles
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REFERENCE USED

TOPRODUCETHIS | BORING LOCATION PLAN  [pare: 01/18/2024

Google Earth Satellite BUILDING & EARTH
Imagery dated 8/11/2022 | pPROJECT NO. | PROJECT NAME / LOCATION: SCALE:
with overlay of Site Plan -

Overall, prepared by Wallace Cherokee Nation Child Geotechnical, Environmental, and Materials Engineers
Design Collective, dated TU230102 Development Center As Shown
02/09/2024 Catoosa, Oklahoma
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LOG OF BORING 1403 S 70th E Ave

Tulsa, OK 74112

BUILDING & EARTH

Designation: B-01 Office: (918) 439-9005
Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/26/23
DRILLING METHOD: Solid Flight Auger WEATHER: Sunny
EQUIPMENT USED: CME 550X ATV ELEVATION: 701.5
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.170481, -95.764222 LOGGED BY: S.Harris
- O N-Value O
£ |w| . = 10 20 30 40
— — |-
£ z = e g é A Qu(tsf) A E gi)
T| O |ww Sx 1.2 3 4 5 on
ElE Z|=| O g I Atterberg Limits 1 o SOIL DESCRIPTION < REMARKS
wis|>52o Y <
ola |2z z 20 40 60 80 5 [G]
o |V @® % Moisture @
20 40 60 80
| oottt |Sample1 |04 TOPSOIL: 5" 701 118 % S
1 1 2 : LEAN CLAY with SAND (CL): medium stiff to
700 i stiff, brown, grayish brown, yellowish brown,
. = medium plasticity, moist, (RESIDUAL)
| | 1 medium stiff, dark red, with trace fine roots
1Al 2 2 and ferrous staining
3
5_
X 3 3 stiff, with ferrous nodules
i 4
695 z
1 ] 12 9.0 ¥6925
A4 18 CLAYEY SHALE: soft, yellowish brown, with \ 5 )\ Free water was measured at 9
10 2 ferrous staining, (LABETTE FORMATION) .o"./| feet, prior to backfilling the
{ & N borehole
| . Q. . ;
NS )
690 PRE
i (a
| 13.0 688.5] %
1 . WEATHERED SHALE: soft, light yellowish N3
1 5| 2 pample > brown, very dark red, (LABETTE FORMATION) o]
NS )
. Q. .
15— .
NS )
. Q. .
i Ca
685 1 A
i s
. Q. .
7 : : A
1 A S S "l
] 34 R . . . . . . . ami Ie 6 K .
X 6| 39 . o %z 12.2% .:,'
20 50/5" [ 19.9 681.6] 4 .
I A A Boring Terminated at 19.9 feet.
680 Borehole backfilled on date
i drilled unless otherwise
noted.
i Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT
% MOISTURE PERCENT NATURAL MOISTURE CONTENT RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE
AVA GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED PI: PLASTICITY INDEX

h 4 STABILIZED GROUNDWATER LEVEL Qu  POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: B-02

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/26/23
DRILLING METHOD: Solid Flight Auger WEATHER: Sunny
EQUIPMENT USED: CME 550X ATV ELEVATION: 696
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.170328, -95.763936 LOGGED BY: S.Harris
- O N-Value O
E |wl . = 10 20 30 40
gz%%g é A Qu(tsh A E gi)
T| O |w|w 24 1 2 3 4 o o
ElE =z o) i I Atterberg Limits 1 o SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 5 G}
o |V @® % Moisture @
20 40 60 80
R 05 __ TOPSOIL: 6" 695.51 % 3
— 6951 1 3 LEAN CLAY (CL): stiff, brown, low plasticity,
g M: 19.2% moist, with fine roots, (RESIDUAL)
T ] Sample 2 [25 693.5
i ] 2 LL: 49 LEAN TO FAT CLAY (CL-CH}: stiff, grayish
2 4 PL: 24 brown, yellowish brown, medium to high
i | 5 K/'I{%-; <o plasticity, moist, with ferrous nodules,
SRRt (RESIDUAL)
5_ T .
3 3 Sample 3 very stiff
4 690 g M: 19.5%
1] 5 e sample 4 120 687.0
a7 M 17.6% CLAYEY SHALE: soft, yellowish brown, with (3
104 | 18 ferrous staining, (LABETTE FORMATION) -9
NS
- 685+ ¥ O
N s N Free water was measured at
-9 .71 11 feet, prior to backfilling
T \ = N the borehole
. Q. .
i 135 682.5K 2
| ] 5 25 :MLLam |e°5 WEATHERED SHALE: soft, pale brown, NS
X 50/6" 1 121% yellowish brown, with ferrous staining, S
15— (LABETTE FORMATION) NS
- .
\ <
- 680+ DR
NS
i Lo,
NS
i Lo,
30 :%ample6 NS
] X 6l so50 :11.8% | 19.4 676.6| ,°
20— Boring Terminated at 19.4 feet.
-1 6751
Borehole backfilled on date
i drilled unless otherwise
noted.
i Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206)
% MOISTURE PERCENT NATURAL MOISTURE CONTENT
AVA

h 4

STABILIZED GROUNDWATER LEVEL

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

Qu

PI:

PLASTICITY INDEX
POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC

Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX ® Virginia Beach, VA



BUILDING & EARTH

Geotechnical, Environmental, and Materials Engineers

LOG OF BORING
Designation: B-03

Sheet 1 of 1

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

PROJECT NAME:
PROJECT NUMBER: TU230102

Cherokee Nation Child Development Center

LOCATION: Catoosa, OK
DATE DRILLED: 6/27/23

DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 689.5
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.170035, -95.763920 LOGGED BY: S.Harris
- O N-Value O
E |wl . = 10 20 30 40
) (Z) % CZ) g é A Qu(tsh A E gi)
T|O |wjwlSsx 1 2 3 4 5 on
ElE =z o) i I Atterberg Limits 1 o SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 5 G}
o |V @® % Moisture @
20 40 60 80
] I 0T \TOPSOIL: 2" /6894
E ’ 2 LEAN CLAY (CL): medium stiff, brown, low
] g M: 16.5% plasticity, moist, with roots, (RESIDUAL)
1 Sample 2 25 687.0
i 3 LL: 37 LEAN CLAY (CL): stiff, yellowish brown, red,
1Al2] 3 E:—12107 light brown, medium plasticity, moist, with
4 :
i 4 M- 18.9% ferrous nodules, (RESIDUAL)
685
5_
X R cample 3 stiff to very stiff
- 5 M: 19.5%
| 7
| | 4 3 i sample 4 stiff, with sand and roots
6801 ‘7‘ M: 22.6%
10— -
] 10 o5 |140 675.5
675.X 5| 23 e WEATHERED SHALE: soft, pale brown, with K a)
15— 32 15.0  ferrous staining, (LABETTE FORMATION) 674.5] -9 .
E Boring Terminated at 15 feet.
670
20— Groundwater not
encountered at time of
i drilling.
Borehole backfilled on date
i drilled unless otherwise
noted.
i Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY

% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AVA GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED
h 4 STABILIZED GROUNDWATER LEVEL

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

PI:

PLASTICITY INDEX

Qu  POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL

Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC

Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK

Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: B-04

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 681.5
HAMMER TYPE: Automatic DRILL CREW:  DSO
BORING LOCATION: 36.169837, -95.763548 LOGGED BY: S.Harris
- O N-Value O
£ |wl| . = 10 20 30 40
) (Z) % (Z) g é A Qu(tsh A E gi)
T|O |wlwl sSx 12 3 4 5 a
NG z| O¥ Amr Atterberg Limits | o SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 5 [G]
m |U|Yv ® % Moisture @
20 4060 80
] A (02 \TOPSOIL: 3" /o813
b 1 > LEAN CLAY (CL): very stiff, dark grayish brown,
680 ; M: 18.1% dark red, yellow, medium plasticity, moist, with
| = trace fine roots, (RESIDUAL)
| | 4 Sample 2 stiff, with ferrous nodules
IAI? : M: 21.5%
5| Sample 3 |50 676.5 7
| 4 LL: 51 FAT CLAY (CH): stiff, dark gray, reddish yellow, /
i 3 5 E:f;; high plasticity, moist, with ferrous nodules, /
675 6 P32 o (RESIDUAL) %
1 | 8.5 673.0%
4 6 . LEAN CLAY (CL): very stiff, dark red, gray,
i 4 7 %‘g’%ﬁo yellow, medium plasticity, moist, with sand
10 9 pockets, (RESIDUAL)
670 1
| | 3 stiff, light brown, with trace sandstone
X 5 4 4,)71%/?:?8!‘12‘;7 fragments
15— 7 15.0 666.5
] Boring Terminated at 15 feet.
665 -
20— Groundwater not
encountered at time of
i drilling.
660 Borehole backfilled on date
i drilled unless otherwise
noted.
i Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE

% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AV

h 4

STANDARD PENETRATION RESISTANCE (AASHTO T-206)

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED
STABILIZED GROUNDWATER LEVEL

Qu

PI: PLASTICITY INDEX

POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING 1403 S 70th E Ave

Tulsa, OK 74112

Designation: B-05 Office: (918) 439-9005
Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/26/23
DRILLING METHOD: Solid Flight Auger WEATHER: Sunny
EQUIPMENT USED: CME 550X ATV ELEVATION: 690
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.170157, -95.763717 LOGGED BY: S.Harris
O N-Value O
E |w| . = 10 20 30 40
gz%%g é A Qu(tsh A E gi)
T| O |w|w 24 1 2 3 4 o o
ElE =z o) i I Atterberg Limits 1 2 SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 S G}
o |V @® % Moisture @
€00 20 40 60 80
i IR 04 TOPSOIL: 5" 689 G2 T
E E ’ 3 LEAN CLAY (CL): stiff, brown, low plasticity,
2 M: 17.8% moist, with roots, (RESIDUAL)
i ] 3 Sample 2 with trace sand and ferrous nodules
2l 3 M: 18.1%
| | 4
5— 685 1
2 Samole 3 medium plasticity
4 JAl3] s M: 18.5%
6
| ] 3 . very stiff, reddish brown, yellowish brown, with
X 4 5 % sandstone fragments
10— 680 1 2
7 *| sample
5T 5T
B g 5 M: 18.7%
10 Sample 14.5 675.5
15— 675 {— 5B 22 5B WEATHERED SHALE: soft, pale brown, with N3
M: 14.3% ferrous staining, (LABETTE FORMATION) -9
\ <
- . Q. .
\ <
i o,
NS
i Lo,
i 1 25 :%ample6 N3
X 6| sor55" :13.3% | 195 6705 ;° -
— J Boring Terminated at 19.5 feet.
20— 670 oring Terminated a ee Groundwater not
encountered at time of
i drilling.
Borehole backfilled on date
i drilled unless otherwise
noted.
i Consistency/Relative Density
Do based on correction factor
. for Automatic hammer.
saMPLETYPE  [X] split Spoon
N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT
% MOISTURE PERCENT NATURAL MOISTURE CONTENT RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE
v GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:  PLASTICITY INDEX
A 4 STABILIZED GROUNDWATER LEVEL Qu POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: B-06

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/26/23
DRILLING METHOD: Solid Flight Auger WEATHER: Sunny
EQUIPMENT USED: CME 550X ATV ELEVATION: 704
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.170728, -95.763802 LOGGED BY: S.Harris
O N-Value O

e S E| 10 20 30 40
E(Z)izgé A Qu(tsh A E gi)
T| O |wwSx 1 2 3 4
ElE =z 9&% I Atterberg Limits 1 g SOIL DESCRIPTION g REMARKS
Eagzmz 20 40 60 80 < G

o |V @® % Moisture @

20 40 60 80

1

b w

~
(G

T

A 4
1 6os 8 bl somoes 120 695.0
4l 12 M: 18.5% CLAYEY SHALE: soft, yellowish brown, grayish B
104 22 brown, with ferrous staining, (LABETTE -9
FORMATION) N3
| .Q..
N9
~Q..
i Ca
.Q..
i s
| GQO-X s| 30 ample 5 | 14.0 690.0;° -
50/5.5" F117% WEATHERED SHALE: soft, yellowish brown, (5
15— with ferrous staining, (LABETTE FORMATION) <.
NS )
| .Q..
N9
v o,
i Y Ca
.Q..
i s
27 ample 6 : .o‘ .
i GSS'X 6l soss a0 194 9ravish brown 684.6/ S
20— Boring Terminated at 19.4 feet.

M: 15.3%

Sample 2
M: 19.0%

Sample 3
M:19.2%

023

7037

3T,

TOPSOIL: 4"

LEAN CLAY (CL): stiff, dark brown, yellowish
brown, low to medium plasticity, moist, with
roots, (RESIDUAL)

medium plasticity, with ferrous nodules

red, with ferrous staining and nodules

Groundwater encountered at
17 feet (EL 687) at time of

/] drilling and stabilized at 8.5

feet (EL 695.5).

Borehole backfilled on date
drilled unless otherwise
noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206)
% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AVA

h 4 STABILIZED GROUNDWATER LEVEL

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

Qu

PLASTICITY INDEX
POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: B-07

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/26/23
DRILLING METHOD: Solid Flight Auger WEATHER: Sunny
EQUIPMENT USED: CME 550X ATV ELEVATION: 695
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.170572, -95.763509 LOGGED BY: S.Harris
- O N-Value O
E |w| . = 10 20 30 40
gl z % CZ) g é A Qu(tsh A E gi)
T| O |w|w 24 1 2 3 4 o o
e = =z o) i I Atterberg Limits 1 2 SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 S G}
o |V @® % Moisture @
coc 20 40 60 80
b IR 04 TOPSOIL: 5" 694 618 T
E E ’ 7 LEAN CLAY (CL): very stiff, brown, yellowish
5 M:17.1% brown, low plasticity, moist, with roots,
4 - - (RESIDUAL)
| ] 3 Sample 2 stiff, medium plasticity, with ferrous nodules
2 4 M: 20.4%
5— 6901 Sample 3 [0 690.0
4 LL: 45 LEAN TO FAT CLAY (CL-CH): stiff to very stiff,
i i 3 5 PL: 17 ellowish brown, medium to high plasticity,
N Y/ g Y,
7 ,':/'13 %% 6% moist, with ferrous nodules, (RESIDUAL)
1 8.0 687.0
LEAN CLAY (CL): very stiff, yellowish brown,
_ ] 4 il Sample 4 gray, reddish brown, medium plasticity, moist,
4 9 W&T% with sand and sandstone fragments,
10 e85 12 (RESIDUAL)
i A 4
| Groundwater encountered at
17.5 feet (EL 677.5) at time of
drilling and stabilized at 11.5
7 feet (EL 683.5).
4 . 3 Sample 5 stiff to very stiff
> 5 M: 19.9%
15— 680 1 -
i AVA
i 18.0 677.0
WEATHERED SHALE: soft, yellowish brown, N3
i i 20 2mple 6 with ferrous staining, (LABETTE FORMATION) <
X 5| %0 B (5,
50 75 50/6" 200 675.0] "9 -

Boring Terminated at 20 feet.

Borehole backfilled on date
drilled unless otherwise
noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE

% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AV

h 4

STABILIZED GROUNDWATER LEVEL

STANDARD PENETRATION RESISTANCE (AASHTO T-206)

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

PI:
Qu

PLASTICITY INDEX
POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: B-08

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/26/23
DRILLING METHOD: Solid Flight Auger WEATHER: Sunny
EQUIPMENT USED: CME 550X ATV ELEVATION: 692
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.170354, -95.763510 LOGGED BY: S.Harris
- O N-Value O
E |wl . = 10 20 30 40
gz%%g é A Qu(tsh A E gi)
T| O |w|w 24 1 2 3 4 o o
e = =z o) i I Atterberg Limits 1 2 SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 S G}
o |V @® % Moisture @
20 40 60 80
R 05 __ TOPSOIL: 6" 691,55 3
B 1 ; 2 LEAN CLAY with SAND (CL): medium stiff,
g brown, very dark brown, medium plasticity,
4 690+ = moist, with trace fine roots and limestone
fragments, (RESIDUAL)
| ] 2 stiff, reddish brown
2 4
| | 5
5_ 4
2 medium stiff, grayish brown, with ferrous
1 A3 2 nodules
3
-1 685 1
| ] 3 stiff, reddish brown, grayish brown, with sand
41 s M: 18.1%
5
10— 1
-1 680
1 3 Sample 5
X 5| 4 M: 20.3% h 4
15— | 5 Groundwater encountered at
16.5 feet (EL 675.5) at time of
drilling and stabilized at 14.5
7 v feet (EL 677.5).
-1 675
i 18.0 674.0/ /
SANDY LEAN CLAY (CL): stiff, yellowish brown, / 7
. 1 3 Sample 6 low plasticity, wet, with sandstone fragments, S
6| 3 VI (RESIDUAL) / /
sod | 6 20.0 6720/

Boring Terminated at 20 feet.

Borehole backfilled on date
drilled unless otherwise
noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE
% MOISTURE PERCENT NATURAL MOISTURE CONTENT
AVA

h 4

STABILIZED GROUNDWATER LEVEL

STANDARD PENETRATION RESISTANCE (AASHTO T-206)

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:

Qu

PLASTICITY INDEX
POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL

Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC

Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX ® Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: B-09

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 684
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.170284, -95.763151 LOGGED BY: S.Harris
- O N-Value O
E |wl . = 10 20 30 40
gz%%g é A Qu(tsh A E gi)
T| O |w|w 24 1 2 3 4 o o
E|E F g o) i L I Atterberg Limits 1 2 SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 S G}
o |V @® % Moisture @
20 40 60 80
C T T T et |97 \TOPSOIL: 1 /6839
E E ’ 2 : LEAN CLAY (CL): stiff, brown, yellow, medium
g plasticity, moist, with sandstone fragments,
. 4 = wood debris, and roots, (FILL)
2.5 681.5
| ] 6 LEAN CLAY (CL): very stiff, yellowish brown,
2 6 reddish brown, medium plasticity, moist, with
1 6504 7 sandstone fragments and ferrous nodules,
(RESIDUAL)
5_ 4
3 3 stiff, with trace fine roots
i | 3
4
4 675.X 4 4 gray, with sand pockets
3
4
10
1 670'X 5 5 Sample 5
4 M: 16.2%
s ] 6 15.0 669.0
Boring Terminated at 15 feet.
-1 665 1
20— Groundwater not
encountered at time of
i drilling.
Borehole backfilled on date
i drilled unless otherwise
noted.
i Consistency/Relative Density
based on correction factor
for Automatic hammer.

sAMPLETYPE  [X] split Spoon

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY

% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AVA GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:
h 4 STABILIZED GROUNDWATER LEVEL Qu

PLASTICITY INDEX
POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC

Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK

Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: B-10

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 680
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.170021, -95.763230 LOGGED BY: S.Harris
- O N-Value O
E |wl . = 10 20 30 40
gz%%g é A Qu(tsh A E gi)
T| O |w|w 24 1 2 3 4 o o
ElE =z o) i I Atterberg Limits 1 o SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 S G}
o |V @® % Moisture @
can 20 40 60 80
o I 05 TOPSOIL: 6" 679.5]5% <
E E ’ 2 LEAN CLAY (CL): medium stiff, reddish brown,
g M: 19.2% low plasticity, moist, with trace fine roots,
E E = (RESIDUAL)
| X 5 2 Sample 2 brown, medium plasticity
2 M: 19.2%
| | 2
5— 675
3 1 Sample 3
i J g M: 20.1%
i | - " _ 673.0
LEAN CLAY (CL): stiff to very stiff, reddish
_ ] brown, brown, yellowish brown, medium
plasticity, moist, with sand and ferrous
4 : staining, (RESIDUAL)
T 1 4 ‘[ Sample 4
; M: 18.7%
10— 6701 -
] X e camle 5 stiff, light brown
3 M: 18.9%
15— 665 ] 5 15.0 665.0
Boring Terminated at 15 feet.
20— 660+ Groundwater not
encountered at time of
i drilling.
Borehole backfilled on date
i drilled unless otherwise
noted.
i Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206)
% MOISTURE PERCENT NATURAL MOISTURE CONTENT
AVA

h 4

STABILIZED GROUNDWATER LEVEL

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

Qu

PLASTICITY INDEX
POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL

Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: P-01

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 695.5
HAMMER TYPE: Automatic DRILL CREW:  DSO
BORING LOCATION: 36.170133, -95.764337 LOGGED BY: S.Harris
O N-Value O

e S E| 10 20 30 40
E(Z)izgé A Qu(tsh A E ki)
T|O |ww S 1.2 3 4
e = F g 9&% I Atterberg Limits 1 g SOIL DESCRIPTION g REMARKS
Eagzmz 20 40 60 80 S ©

m |U|Yv ® % Moisture @

20 40 60 80

(o)}
e}
(2]

T

1

(I,

~
oo o

690 1

i 5
4 5
8
10—
685
15—
680
20—
675

M: 17.2%

Sample 2
M:20.3%

Sample 3
M:19.1%

023

TOPSOIL: 4"

6952130 T M

LEAN CLAY (CL): stiff, brown, yellowish brown,
low plasticity, moist, with sandstone fragments

and roots, (RESIDUAL)

very stiff, medium plasticity, with ferrous

nodules

dark reddish brown, dark red

light brown

685.5

Boring Terminated at 10 feet.

Groundwater not
encountered at time of
drilling.

Borehole backfilled on date
drilled unless otherwise
noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE
% MOISTURE PERCENT NATURAL MOISTURE CONTENT
AVA

h 4

STABILIZED GROUNDWATER LEVEL

STANDARD PENETRATION RESISTANCE (AASHTO T-206)

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED

Qu

PI: PLASTICITY INDEX

POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: P-02

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1

Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 691
HAMMER TYPE: Automatic DRILL CREW:  DSO
BORING LOCATION: 36.169783, -95.764319 LOGGED BY: S.Harris

O N-Value O
e S E| 10 20 30 40
E(Z)izgé A Qu(tsh A E ki)
T|O |ww S 12 3 4
e :: F g 9&% I Atterberg Limits 1 g SOIL DESCRIPTION g REMARKS
al= <§( <§( ® Z| 2 4 60 80 < G

o |V @® % Moisture @
20 40 60 80
D 03 TOPSOIL: 4" 6907 3T,

1

o © ©

w
[N,

i 3
4 5
6
10—
- 680
15—
- 6751
20—
- 670

LEAN CLAY with SAND (CL): very stiff, brown,
yellowish brown, low to medium plasticity,
moist, with broken concrete, tree limbs, and
fine roots, (FILL)

689.0

LEAN CLAY (CL): stiff, very dark brown, very
dark red, medium plasticity, moist, (RESIDUAL)

gray, grayish brown

light gray, wet, with ferrous staining

681.0

Boring Terminated at 10 feet.

Groundwater not
encountered at time of
drilling.

Borehole backfilled on date
drilled unless otherwise
noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY

% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AVA GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:
h 4 STABILIZED GROUNDWATER LEVEL

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

PLASTICITY INDEX

Qu  POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: P-03

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 687
HAMMER TYPE: Automatic DRILL CREW:  DSO
BORING LOCATION: 36.169845, -95.763975 LOGGED BY: S.Harris
- O N-Value O
£ |wl| . = 10 20 30 40
— - |
‘E(Z),iczjtg é A Qu(tsf) A E gi)
T|O |wlwl sSx 12 3 4 5 a
NG z| O¥ Amr Atterberg Limits | 2 SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 5 [G]
m |U|Yv ® % Moisture @
20 4060 80
i i i i i i i i i Nno cog b Iyt
P - TOPSOIL: 4" &
1 1 1 7 i Sample 1 LEAN CLAY with Silt (CL): stiff to very stiff,
; M: 14.4% brown, low plasticity, moist, with roots, (FILL)
7681 25 684.5
i ] 3 LEAN CLAY (CL): stiff, brown, red, yellow,
2 4 % medium plasticity, moist, with sandstone
i i 4 fragments and ferrous nodules, (RESIDUAL)
5— 1 Sample 3 30 682.0
3 LL: 47 LEAN TO FAT CLAY (CL-CHY: stiff, brown,
1 A3 5 E:f 2270 medium to high plasticity, moist, with ferrous
5 M- 22.0% staining and nodules, (RESIDUAL)
-1 680 1
| X 4 5 i sample 4 very stiff, reddish brown
5 M: 18.7%
o 9 10.0 677.0
Boring Terminated at 10 feet.
-1 6751
15—
-1 6701
20— Groundwater not
encountered at time of
i drilling.
Borehole backfilled on date
- 6651 drilled unless otherwise

noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY

% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AVA GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:
h 4 STABILIZED GROUNDWATER LEVEL

PLASTICITY INDEX

Qu  POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL

Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: P-04

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 679
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.169463, -95.764090 LOGGED BY: S.Harris
O N-Value O
e S E| 10 20 30 40
Ezizgé A Qu(tsh A E ki)
T|O |wju Sx 1. 2 3 4 T
ElE Z|=| O g_dg I Atterberg Limits 1 g SOIL DESCRIPTION < REMARKS
al= <§( <§( ® Z| 2 4 60 80 < G
o |V @® % Moisture @
20 40 60 80
I 04 TOPSOIL: 5" 678615 5
E E ’ 11 LEAN CLAY (CL): stiff, light brown, pale brown,
g M:12.7% low plasticity, moist, with roots, (FILL)
T ] 25 676.5
] ] 3 LEAN TO FAT CLAY (CL-CHY: stiff, light brown,
X 2 3 % yellowish brown, gray, medium to high
{6751 4 plasticity, moist, with ferrous staining, (FILL)
s 5.0 674.0
2 LEAN CLAY (CL): medium stiff to stiff, dark
i X 3 3 %% gray, very dark red, medium plasticity, moist to
3 wet, with roots, (RESIDUAL)
1 6704 3 i sample 4 stiff, light brown, moist
4 4 M: 18.2%
1 6 10.0 669.0

Boring Terminated at 10 feet.

Groundwater not
encountered at time of
drilling.

Borehole backfilled on date
drilled unless otherwise
noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

sAMPLETYPE  [X] split Spoon

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY

% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AVA GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:
h 4 STABILIZED GROUNDWATER LEVEL Qu

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

PLASTICITY INDEX
POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL

Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: P-05

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1

Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 678.5
HAMMER TYPE: Automatic DRILL CREW:  DSO
BORING LOCATION: 36.169574, -95.763669 LOGGED BY: S.Harris

- O N-Value O

£ |wl . = 10 20 30 40
g(Z)%(Z)tg é A Qu(tsh A E
T| O |wwSx 12 3 4
NS 9&% I Atterberg Limits 1 g SOIL DESCRIPTION REMARKS
alz |2 <§( @ Z| 20 4 e 8 <

o |v|» ® % Moisture @

20 40 60 80
coos oD oD | Sampl Y
1T 1m 02\ AGGREGATE BASE: 2 /6783

Jw NN

6754

)
b o w

670 1

T

N
oy v

665 4
15—

660 4
20—

6551

LEAN CLAY (CL): medium stiff, dark brown,
pale brown, low plasticity, moist, (RESIDUAL)
medium plasticity

2.5 676.0
FAT CLAY (CH): stiff, brown, reddish brown,
gray, high plasticity, moist, with ferrous
nodules, (RESIDUAL)

8.0 670.5
LEAN CLAY (CL): stiff, light brown, yellowish
brown, medium plasticity, moist, (RESIDUAL)

10.0 668.5

Boring Terminated at 10 feet.

Groundwater not
encountered at time of
drilling.

Borehole backfilled on date
drilled unless otherwise
noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE
% MOISTURE PERCENT NATURAL MOISTURE CONTENT
AVA

h 4

STABILIZED GROUNDWATER LEVEL

STANDARD PENETRATION RESISTANCE (AASHTO T-206)

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

PI:
Qu

PLASTICITY INDEX
POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK

Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: P-06

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 671
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.169399, -95.763177 LOGGED BY: S.Harris
- O N-Value O
E |w| . = 10 20 30 40
gz%%g é A Qu(tsh A E gi)
T| O |w|w 24 1 2 3 4 o o
E|E F g o) i L I Atterberg Limits 1 2 SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 5 G}
o |V @® % Moisture @
20 40 60 80
A 02\ AGGREGATE BASE: 3" /67038
— 670+ 1 5 LEAN CLAY (CL): very stiff, very dark brown,
; M:20.2% low to medium plasticity, moist, (RESIDUAL)
T ] 25 668.5
] ] 4 LEAN TO FAT CLAY (CL-CHy: stiff, brown,
2 4 %’% reddish brown, medium to high plasticity,
i | 6 moist, with ferrous nodules, (RESIDUAL)
s 5.0 666,07
3 FAT CLAY (CHY: stiff, brown, reddish brown, /
i GGS_X 3 4 %‘;Eﬁi reddish yellow, high plasticity, moist,
6 (RESIDUAL) /
1] 8.0 663.0%
LEAN CLAY (CL): stiff to very stiff, yellowish
_ ] 3 il Sample 4 brown, yellow, medium plasticity, moist, with
4l 5 VR ferrous nodules, (RESIDUAL)
o 7 10.0 661.0
Boring Terminated at 10 feet.
-1 660 A
15—
-1 655 1
20— Groundwater not
encountered at time of
1 6504 drilling.
Borehole backfilled on date
i drilled unless otherwise
noted.
i Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE
% MOISTURE PERCENT NATURAL MOISTURE CONTENT
AVA

h 4

STABILIZED GROUNDWATER LEVEL

STANDARD PENETRATION RESISTANCE (AASHTO T-206)

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED

Qu

PI: PLASTICITY INDEX

POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: P-07

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 675
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.169732, -95.763137 LOGGED BY: S.Harris
O N-Value O
e S Bl 10 20 30 40
Ezizguﬁ A Qu(tsh A E gi)
T|O |wju Sx 1. 2 3 4
ElE Z|a| 9 B_J% I Atterberg Limits 1 g SOIL DESCRIPTION g REMARKS
al= <§( <§( ® Z| 2 4 60 80 < G
o |V @® % Moisture @
675 20 40 60 80
A 02\ AGGREGATE BASE: 3" /6733
E E 1 4 LEAN CLAY (CL): stiff, reddish brown, low
4 M: 18.9% plasticity, moist, (RESIDUAL)
T ] Sample 2 [25 672,5'
i i 4 LL: 50 FAT CLAY (CHY): stiff to very stiff, brown, red, V
2 5 E:f 2282 high plasticity, moist, with ferrous nodules, /
1 | 7 P28 (RESIDUAL) /
1] iff, b ddish b %
3 stiff, brown, reddish brown
6 /
1 | 8.0 667.0%
LEAN CLAY (CL): stiff, gray, yellow, reddish
| ] 3 i sample 4 brown, medium plasticity, moist, with
4 5 4')7,\,1: 18.6% sandstone fragments and ferrous staining,
6 100 (RESIDUAL) 665.0

665 1

660 1

6551

Boring Terminated at 10 feet.

Groundwater not
encountered at time of
drilling.

Borehole backfilled on date
drilled unless otherwise
noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE

STANDARD PENETRATION RESISTANCE (AASHTO T-206)

% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AV

h 4

STABILIZED GROUNDWATER LEVEL

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

Qu

PI:

PLASTICITY INDEX
POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK

Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



LOG OF BORING 1403 S 70th E Ave

Tulsa, OK 74112

BUILDING & EARTH

Designation: P-08 Office: (918) 439-9005
Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Partly Cloudy
EQUIPMENT USED: CME 550X ATV ELEVATION: 689.5
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.169734, -95.762638 LOGGED BY: S.Harris
- O N-Value O
E |wl . = 10 20 30 40
gl z % CZ) g é A Qu(tsh A E gi)
T| O |w|w 24 1 2 3 4 o o
ElE =z o) i I Atterberg Limits 1 2 SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 S G}
o |V @® % Moisture @
20 40 60 80
] I 0T \TOPSOIL: 1" /6894
E ’ 9 LEAN CLAY (CL): stiff, brown, low plasticity,
1 g M:13.2% moist, with brick fragments and trace fine
. = roots, (FILL)
| | 4 Sample 2 red, with tree limbs and ferrous nodules
Al 2] s M: 19.5%
| 6
685
5| 5.0 684.5
] 4 Samole 3 LEAN CLAY (CL): stiff, brown, yellowish brown,
i 3 4 % gray, medium plasticity, moist, with trace sand,
| 6 (RESIDUAL)
T X 4 4 i Sample 4
6801 5 M: 18.1%
104 6 10.0 679.5
Boring Terminated at 10 feet.
675
15—
670
20— Groundwater not
encountered at time of
i drilling.
Borehole backfilled on date
i drilled unless otherwise
noted.
i Consistency/Relative Density
based on correction factor
. for Automatic hammer.
saMPLETYPE  [X] split Spoon
N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT
% MOISTURE PERCENT NATURAL MOISTURE CONTENT RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE
v GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:  PLASTICITY INDEX
A 4 STABILIZED GROUNDWATER LEVEL Qu POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: P-09

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TuU230102 DATE DRILLED: 6/27/23
DRILLING METHOD: Solid Flight Auger WEATHER: Overcast
EQUIPMENT USED: CME 550X ATV ELEVATION: 687.5
HAMMER TYPE: Automatic DRILL CREW: DSO
BORING LOCATION: 36.170501, -95.763206 LOGGED BY: S.Harris
O N-Value O
e S Bl 10 20 30 40
Elz|xz g uzJ A Qu(tsh A E ki)
T|O |wju Sx 1. 2 3 4
e = Z|=| O i % I Atterberg Limits 1 g SOIL DESCRIPTION g REMARKS
al= <§( <§( ® Z| 2 4 60 80 < G
o |V @® % Moisture @
20 40 60 80
] C T el ] 07 \TOPSOIL: o / 6874
E ’ 4 : LEAN CLAY (CL): stiff, brown, yellowish brown,
1 g medium plasticity, moist, with sandstone
| = fragments and trace roots, (FILL)
685 - 25 685.0
| 3 LEAN CLAY (CL): stiff, brown, reddish brown,
1 2 4 medium plasticity, moist, with ferrous nodules
i 4 and trace fine roots, (RESIDUAL)
5_
] 3 stiff to very stiff, yellowish brown, medium
i 3 5 plasticity
| 7
680
| X 4 5 very stiff, reddish brown, with ferrous staining
| 7
8 10.0 677.5

| 6751
15—_

: 6701
zo—_

| 665

Boring Terminated at 10 feet.

Groundwater not
encountered at time of
drilling.

Borehole backfilled on date
drilled unless otherwise
noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY

% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AVA GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:
h 4 STABILIZED GROUNDWATER LEVEL Qu

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

PLASTICITY INDEX
POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC

Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK

Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: SB-01

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 1/18/24
DRILLING METHOD: Hollow Stem Auger WEATHER: Sunny, cold
EQUIPMENT USED: Diedrich D-50 ELEVATION: 704
HAMMER TYPE: Automatic DRILL CREW:  Building & Earth
BORING LOCATION: 36.170216, -95.764809 LOGGED BY: J. Swyden
O N-Value O
E |w . = 10 20 30 40
— - |
Elz|Z S g é A Qu(tsf) A E gi)
T| O |w|w 24 1 2 3 4 o o
NG z| O¥ Amr Atterberg Limits | o SOIL DESCRIPTION < REMARKS
ola |2z P 20 40 60 80 g [G]
m |U|Yv ® % Moisture @
20 4060 80
— T —— EYEW W AINY
I 83—\TOPSOIL: 3" 7638
1 1Vl 4 i1 Sample 1 LEAN CLAY (CL): medium stiff, very dark
g M:21.8% brown, very dark grayish brown, low plasticity,
. 4 = moist, with roots, (RESIDUAL)
Sample 2 25 7015
4 . 2 LL:35 LEAN CLAY (CL): medium stiff, brown, grayish
2 2 E:—11178 brown, medium plasticity, moist, with ferrous
3 . -
1 7004 3 M- 21.9% staining, (RESIDUAL)
5_ 4
2 Samole 3 stiff, yellowish red
4 A3 3 M: 21.8%
4
i 7.5 696.5
4 WEATHERED SANDY SHALE: soft, dark brown, N3
. brownish yellow, with sandstone lenses, S
| 695_Z 4| 50/6 (LABETTE FORMATION) (s
- .
10— :q?.
NS
i .o,
NS
i Lo,
NS
i Lo,
50/5" ()
i 690-Z > / 139 dark grayish brown 69010
Boring Terminated at 13.9 feet.
15—
-1 685 1
20— Groundwater not
encountered at time of
i drilling.
Borehole backfilled on date
i drilled unless otherwise
noted.
i Consistency/Relative Density
based on correction factor
686 St for Automatic hammer.
saMPLETYPE  [X] split Spoon
N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT
% MOISTURE PERCENT NATURAL MOISTURE CONTENT RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE
v GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:  PLASTICITY INDEX
h 4 STABILIZED GROUNDWATER LEVEL Qu  POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: SB-02

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 1/18/24
DRILLING METHOD: Hollow Stem Auger WEATHER: Sunny, cold
EQUIPMENT USED: Diedrich D-50 ELEVATION: 697
HAMMER TYPE: Automatic DRILL CREW:  Building & Earth
BORING LOCATION: 36.169852, -95.764699 LOGGED BY: J. Swyden
- O N-Value O
E |w| . = 10 20 30 40
gz%%g é A Qu(tsf) A E ki)
T| O |w|w 24 1 2 3 4 o o
E|E F g o) i L I Atterberg Limits 1 2 SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 S G}
o |V @® % Moisture @
20 40 60 80
— — RN
SN 83— TOPSOIL: 3" 6968
E E ’ 4 LEAN CLAY (CLY): stiff, very dark brown, very
g M:20.1% dark grayish brown, dark reddish brown, low
4 695 = plasticity, moist, with roots, (RESIDUAL)
| ] 4 stiff to very stiff, brown, yellowish red, dry to
6
s 5.0 692.0
7 LEAN CLAY (CL): very stiff, yellowish red,
i | 3 7 % brown, dark yellowish brown, low plasticity,
7 dry to moist, with ferrous nodules, (RESIDUAL)
1 600 7.0 690.0
SHALEY LEAN CLAY (CL): very stiff, reddish
_ ] brown, yellowish red, brown, medium
plasticity, moist, (RESIDUAL)
N E 10
X 41 10
13
10
J 685 12.0 685.0
WEATHERED SHALE: soft, olive brown, dark N3
i ; yellowish brown, dark grayish brown, (LABETTE 9
FORMATION) NS
4 ] 18 .<\‘ .
5 32 N3
35 L9 .
1 NS
. Q. .
i  a
. Q. .
- 680- NS
. Q. .
7 : N3 )
Y S .a.
1 Xs| 506 Rl 190 yellowish red 678.01K = s
: Boring Terminated at 19 feet.
20— Groundwater not
encountered at time of
i drilling.
Borehole backfilled on date
- 6751 drilled unless otherwise
noted.
i Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

PLASTICITY INDEX

N-VALUE STANDARD PENETRATION RESISTANCE (AASHTO T-206) REC RECOVERY

% MOISTURE PERCENT NATURAL MOISTURE CONTENT

AVA GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:

h 4 STABILIZED GROUNDWATER LEVEL Qu  POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



BUILDING & EARTH

LOG OF BORING
Designation: SB-03

1403 S 70th E Ave
Tulsa, OK 74112
Office: (918) 439-9005

Sheet 1 of 1
Geotechnical, Environmental, and Materials Engineers
PROJECT NAME:  Cherokee Nation Child Development Center LOCATION: Catoosa, OK
PROJECT NUMBER: TU230102 DATE DRILLED: 1/18/24
DRILLING METHOD: Hollow Stem Auger WEATHER: Sunny, cold
EQUIPMENT USED: Diedrich D-50 ELEVATION: 676
HAMMER TYPE: Automatic DRILL CREW:  Building & Earth
BORING LOCATION: 36.169284, -95.763681 LOGGED BY: J. Swyden
- O N-Value O
E |w| . = 10 20 30 40
gz%%g é A Qu(tsf) A E gi)
T| O |w|w 24 1 2 3 4 o o
ElE =z o) i I Atterberg Limits 1 2 SOIL DESCRIPTION < REMARKS
ol a |2z P 20 40 60 80 S G}
o |V @® % Moisture @
20 40 60 80
— — —— T
SN sample 1 83 —\TOPSOIL: 3" 6758
- 6751 1 2 : LEAN CLAY (CL): stiff, dark brown, dark
g' yellowish brown, low plasticity, moist, with
| 1 = sandstone fragments, (FILL)
| ] 3 very stiff, dark brown, dark grayish brown,
2 Z yellowish red
1 1 - 45 6715
5] . LEAN CLAY (CL): very stiff, brown, dark grayish
6 brown, dark reddish brown, medium plasticity,
{6701 3 8 moist, with ferrous nodules, (RESIDUAL)
9
1 7.0 669.0
FAT CLAY (CH): very stiff, dark grayish brown, 7
_ ] dark reddish brown, high plasticity, moist,
(RESIDUAL) /
] X 5 /
4 6
6
-1 665 %
i 135 662.5 é
1 5 SANDY LEAN CLAY (CL): very stiff, yellowish 7 .
5 7 brown, medium plasticity, moist, with /
15— i 12 15.0 _sandstone fragments, (LABETTE FORMATION) 661014

Boring Terminated at 15 feet.

Groundwater not
encountered at time of
drilling.

Borehole backfilled on date
drilled unless otherwise
noted.

Consistency/Relative Density
based on correction factor
for Automatic hammer.

saMPLETYPE  [X] split Spoon

N-VALUE
% MOISTURE PERCENT NATURAL MOISTURE CONTENT
AVA

h 4

STABILIZED GROUNDWATER LEVEL

STANDARD PENETRATION RESISTANCE (AASHTO T-206)

GROUNDWATER LEVEL IN THE BOREHOLE AT TIME OF DRILLING UD UNDISTURBED Pl:

REC RECOVERY

LL: LIQUID LIMIT M: NATURAL MOISTURE CONTENT

RQD ROCK QUALITY DESIGNATION PL: PLASTIC LIMIT F:  PERCENT PASSING NO. 200 SIEVE

PLASTICITY
Qu

INDEX

POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH

Birmingham, AL ® Auburn, AL ® Huntsville, AL ® Montgomery, AL
Tuscaloosa, AL ® Columbus, GA @ Louisville, KY @ Raleigh, NC ® Dunn, NC
Jacksonville, NC ® Springdale, AR @ Little Rock, AR ® Ft. Smith, AR @ Tulsa, OK
Oklahoma City, OK ® DFW Metroplex, TX @ Virginia Beach, VA



LABORATORY TEST PROCEDURES

A brief description of the laboratory tests performed is provided in the following sections.

DESCRIPTION OF SOILS (VISUAL-MANUAL PROCEDURE) (ASTM D2488)

The soil samples were visually examined by our engineer and soil descriptions were
provided. Representative samples were then selected and tested in accordance with the
aforementioned laboratory-testing program to determine soil classifications and
engineering properties. This data was used to correlate our visual descriptions with the
Unified Soil Classification System (USCS).

NATURAL MOISTURE CONTENT (ASTM D2216)

Natural moisture contents (M%) were determined on selected samples. The natural moisture
content is the ratio, expressed as a percentage, of the weight of water in a given amount of
soil to the weight of solid particles.

ATTERBERG LIMITS (ASTM D4318)

The Atterberg Limits test was performed to evaluate the soil’s plasticity characteristics. The soil
Plasticity Index (PI) is representative of this characteristic and is bracketed by the Liquid Limit
(LL) and the Plastic Limit (PL). The Liquid Limit is the moisture content at which the soil will
flow as a heavy viscous fluid. The Plastic Limit is the moisture content at which the soil is
between “plastic” and the semi-solid stage. The Plasticity Index (Pl = LL - PL) is a frequently
used indicator for a soil's potential for volume change. Typically, a soil's potential for volume
change increases with higher plasticity indices.

MATERIAL FINER THAN NO. 200 SIEVE BY WASHING (ASTM D1140)

Grain-size tests were performed to determine the partial soil particle size distribution. The
amount of material finer than the openings on the No. 200 sieve (0.075 mm) was determined
by washing soil over the No. 200 sieve. The results of wash #200 tests are presented on the
boring logs included in this report and in the table of laboratory test results.
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LABORATORY TEST RESULTS

The results of the laboratory testing are presented in the following tables.

BORING NO.

B-01
B-01
B-01
B-01
B-01
B-01
B-02
B-02
B-02
B-02
B-02
B-02
B-03
B-03
B-03
B-03
B-03
B-04
B-04
B-04
B-04
B-04
B-05
B-05
B-05
B-05
B-05
B-05
B-05
B-06
B-06

DEPTH

05-2.0
25-40
50-6.5
8.5-10.0
13.5-14.0
185-199
05-2.0
25-40
50-6.5
8.5-10.0
13.5-145
185-194
05-2.0
25-40
50-6.5
8.5-10.0
13.5-15.0
05-20
25-40
50-65
8.5-10.0
13.5-15.0
05-2.0
25-40
50-6.5
8.5-10.0
13.6
14.9
18.5-195
05-20
25-40

MOISTURE
CONTENT
(%)
23.2
22.9
22.5
129
10.1
12.2
19.2
195
19.5
17.6
12.1
11.8
16.5
18.9
19.5
22.6
18.0
18.1
21.5
224
19.8
18.1
17.8
18.1
18.5
19.9
18.7
143
133
153
19.0

LIQUID
LIMIT

40

49

37

51

PLASTIC
LIMIT

22

24

17

19

PLASTICITY
INDEX

18

25

20

32

% PASSING
#200 SIEVE

83

CLASSIFICATION

CL

TABLE L-1: General Soil Classification Test Results

Soils with a Liquid Limit (LL) greater than 50 and Plasticity Index (Pl) greater than 25 usually exhibit
significant volume change with varying moisture content and are considered to be highly plastic
"Indicates visual classification. WR indicates weathered rock.




LABORATORY TEST RESULTS

The results of the laboratory testing are presented in the following tables.

BORING NO.

B-06
B-06
B-06
B-06
B-07
B-07
B-07
B-07
B-07
B-07
B-08
B-08
B-08
B-08
B-08
B-08
B-09
B-09
B-09
B-09
B-09
B-10
B-10
B-10
B-10
B-10
P-01
P-01
P-01
P-01
P-02

DEPTH

50-65
8.5-10.0
13.5-145
185-194
05-2.0
25-40
50-65
8.5-10.0
13.5-15.0
18.5-20.0
05-2.0
25-40
50-65
8.5-10.0
13.5-15.0
18.5-20.0
05-2.0
25-40
50-65
8.5-10.0
13.5-15.0
05-20
25-40
50-65
8.5-10.0
13.5-15.0
05-2.0
25-40
50-6.5
8.5-10.0
05-2.0

MOISTURE
CONTENT

(%)
19.2
18.5
11.7
14.0
17.1
20.4
20.6
18.4
19.9
16.2
153
20.8
20.3
18.1
20.3
20.8
153
153
17.8
20.0
16.2
19.2
19.2
20.1
18.7
18.9
17.2
20.3
19.1
20.8
114

45 17 28

35 19 16

36 19 17

34 19 15

TABLE L-1: General Soil Classification Test Results

LIQUID PLASTIC PLASTICITY % PASSING
LIMIT LIMIT INDEX #200 SIEVE

84

84

CLASSIFICATION

CL

CL

Soils with a Liquid Limit (LL) greater than 50 and Plasticity Index (Pl) greater than 25 usually exhibit
significant volume change with varying moisture content and are considered to be highly plastic
"Indicates visual classification. WR indicates weathered rock.



LABORATORY TEST RESULTS

The results of the laboratory testing are presented in the following tables.

BORING NO.

P-02
P-02
P-02
P-03
P-03
P-03
P-03
P-04
P-04
P-04
P-04
P-05
P-05
P-05
P-05
P-05
P-06
P-06
P-06
P-06
P-07
P-07
P-07
P-07
P-08
P-08
P-08
P-08
P-09
P-09
P-09

DEPTH

25-40
50-65
8.5-10.0
05-20
25-40
50-65
8.5-10.0
05-2.0
25-40
50-65
8.5-10.0
0.6
19
25-40
50-6.5
8.5-10.0
05-2.0
25-40
50-6.5
8.5-10.0
05-2.0
25-40
50-6.5
8.5-10.0
05-2.0
25-40
50-6.5
8.5-10.0
05-2.0
25-40
50-6.5

MOISTURE
CONTENT
(%)
16.9
18.4
20.2
144
20.5
22.0
18.7
12.7
19.1
24.7
18.2
19.6
24.1
24.7
24.0
20.6
20.2
23.1
235
195
18.9
22.7
235
18.6
13.2
195
21.0
18.1
13.1
16.0
183

LIQUID
LIMIT

47

54

50

36

PLASTIC
LIMIT

20

22

22

18

PLASTICITY
INDEX

27

32

28

18

% PASSING
#200 SIEVE

93

CLASSIFICATION

CH

TABLE L-1: General Soil Classification Test Results

Soils with a Liquid Limit (LL) greater than 50 and Plasticity Index (Pl) greater than 25 usually exhibit
significant volume change with varying moisture content and are considered to be highly plastic
"Indicates visual classification. WR indicates weathered rock.




LABORATORY TEST RESULTS

The results of the laboratory testing are presented in the following tables.

BORING NO.

P-09
SB-01
SB-01
SB-01
SB-02
SB-02
SB-02
SB-03
SB-03
SB-03

DEPTH

8.5-10.0
0.5-2.0
25-4.0
50-65
05-2.0
25-40
50-6.5
05-20
25-40
50-65

MOISTURE
CONTENT

(%)
18.0
21.8
21.9
21.8
20.1
10.1
11.8
16.2
133
19.2

LIQUID
LIMIT

35

34

PLASTIC
LIMIT

18

21

PLASTICITY
INDEX

17

13

% PASSING
#200 SIEVE

CLASSIFICATION

TABLE L-1: General Soil Classification Test Results

Soils with a Liquid Limit (LL) greater than 50 and Plasticity Index (Pl) greater than 25 usually exhibit
significant volume change with varying moisture content and are considered to be highly plastic
"Indicates visual classification. WR indicates weathered rock.




Important Information about This

keotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the
specific needs of their clients. A geotechnical-engineering
study conducted for a civil engineer may not fulfill the needs of
a constructor — a construction contractor — or even another
civil engineer. Because each geotechnical- engineering study

is unique, each geotechnical-engineering report is unique,
prepared solely for the client. No one except you should rely on
this geotechnical-engineering report without first conferring
with the geotechnical engineer who prepared it. And no one

— not even you — should apply this report for any purpose or
project except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on
a geotechnical-engineering report did not read it all. Do
not rely on an executive summary. Do not read selected
elements only.

Geotechnical Engineers Base Each Report on

a Unique Set of Project-Specific Factors
Geotechnical engineers consider many unique, project-specific
factors when establishing the scope of a study. Typical factors
include: the client’s goals, objectives, and risk-management
preferences; the general nature of the structure involved, its
size, and configuration; the location of the structure on the
site; and other planned or existing site improvements, such as
access roads, parking lots, and underground utilities. Unless
the geotechnical engineer who conducted the study specifically
indicates otherwise, do not rely on a geotechnical-engineering
report that was:

« not prepared for you;

« not prepared for your project;

« not prepared for the specific site explored; or

« completed before important project changes were made.

Typical changes that can erode the reliability of an existing

geotechnical-engineering report include those that affect:

« the function of the proposed structure, as when it’s changed
from a parking garage to an office building, or from a light-
industrial plant to a refrigerated warehouse;

« the elevation, configuration, location, orientation, or weight
of the proposed structure;

» the composition of the design team; or

« project ownership.

As a general rule, always inform your geotechnical engineer
of project changes—even minor ones—and request an

NS

assessment of their impact. Geotechnical engineers cannot
accept responsibility or liability for problems that occur because
their reports do not consider developments of which they were
not informed.

Subsurface Conditions Can Change

A geotechnical-engineering report is based on conditions that
existed at the time the geotechnical engineer performed the
study. Do not rely on a geotechnical-engineering report whose
adequacy may have been affected by: the passage of time;
man-made events, such as construction on or adjacent to the
site; or natural events, such as floods, droughts, earthquakes,
or groundwater fluctuations. Contact the geotechnical engineer
before applying this report to determine if it is still reliable. A
minor amount of additional testing or analysis could prevent
major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those
points where subsurface tests are conducted or samples are
taken. Geotechnical engineers review field and laboratory
data and then apply their professional judgment to render

an opinion about subsurface conditions throughout the

site. Actual subsurface conditions may differ — sometimes
significantly — from those indicated in your report. Retaining
the geotechnical engineer who developed your report to
provide geotechnical-construction observation is the most
effective method of managing the risks associated with
unanticipated conditions.

A Report’s Recommendations Are Not Final
Do not overrely on the confirmation-dependent
recommendations included in your report. Confirmation-
dependent recommendations are not final, because
geotechnical engineers develop them principally from
judgment and opinion. Geotechnical engineers can finalize
their recommendations only by observing actual subsurface
conditions revealed during construction. The geotechnical
engineer who developed your report cannof assume
responsibility or liability for the report’s confirmation-dependent
recommendations if that engineer does not perform the
geotechnical-construction observation required to confirm the
recommendations’ applicability.

A Geotechnical-Engineering Report Is Subject
to Misinterpretation

Other design-team members’ misinterpretation of
geotechnical-engineering reports has resulted in costly

J
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problems. Confront that risk by having your geotechnical
engineer confer with appropriate members of the design team
after submitting the report. Also retain your geotechnical
engineer to review pertinent elements of the design team’s
plans and specifications. Constructors can also misinterpret

a geotechnical-engineering report. Confront that risk by
having your geotechnical engineer participate in prebid and
preconstruction conferences, and by providing geotechnical
construction observation.

Do Not Redraw the Engineer’s Logs
Geotechnical engineers prepare final boring and testing logs
based upon their interpretation of field logs and laboratory
data. To prevent errors or omissions, the logs included in a
geotechnical-engineering report should sever be redrawn
for inclusion in architectural or other design drawings, Only
photographic or electronic reproduction is acceptable, but
recognize that separating logs from the report can elevate risk.

Give Constructors a Complete Report and
Guidance

Some owners and design professionals mistakenly believe they
can make constructors liable for unanticipated subsurface
conditions by limiting what they provide for bid preparation.
To help prevent costly problems, give constructors the
complete geotechnical-engineering report, but preface it with
a clearly written letter of transmittal. In that letter, advise
constructors that the report was not prepared for purposes

of bid development and that the report’s accuracy is limited;
encourage them to confer with the geotechnical engineer

wha prepared the report (a modest fee may be required) and/
or to conduct additional study to obtain the specific types of
information they need or prefer. A prebid conference can also
be valuable. Be sure constructors have sufficient time to perform
additional study. Only then might you be in a position to

give constructors the best information available to you,

while requiring them to at least share some of the financial
responsibilities stemming from unanticipated conditions.

Read Responsibility Provisions Closely

Some clients, design professionals, and constructors fail to
recognize that geotechnical engineering is far less exact than
other engineering disciplines. This lack of understanding

has created unrealistic expectations that have led to
disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include
a variety of explanatory provisions in their reports. Sometimes
labeled “limitations,” many of these provisions indicate where
geotechnical engineers’ responsibilities begin and end, to help

others recognize their own responsibilities and risks. Read
these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Environmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform
an environmental study differ significantly from those used to
perform a geotechnical study. For that reason, a geotechnical-
engineering report does not usually relate any environmental
findings, conclusions, or recommendations; e.g., about

the likelihood of encountering underground storage tanks

or regulated contaminants. Unanticipated environmental
problems have led to numerous project failures. If you have not
yet obtained your own environmental information,

ask your geotechnical consultant for risk-management
guidance. Do not rely on an environmental report prepared for
someone else.

Obtain Professional Assistance To Deal

with Mold

Diverse strategies can be applied during building design,
construction, operation, and maintenance to prevent
significant amounts of mold from growing on indoor surfaces.
To be effective, all such strategies should be devised for

the express purpose of mold prevention, integrated into a
comprehensive plan, and executed with diligent oversight by a
professional meld-prevention consultant. Because just a small
amount of water or moisture can lead to the development of
severe mold infestations, many mold- prevention strategies
focus on keeping building surfaces dry. While groundwater,
water infiltration, and similar issues may have been addressed
as part of the geotechnical- engineering study whose findings
are conveyed in this report, the geotechnical engineer in
charge of this project is not a mold prevention consultant;
none of the services performed in connection with the
geotechnical engineer’s study were designed or conducted for
the purpose of mold prevention. Proper implementation of the
recommendations conveyed in this report will not of itself be
sufficient to prevent mold from growing in or on the structure
involved.

Rely, on Your GBC-Member Geotechnical Engineer
for Additional Assistance

Membership in the Geotechnical Business Council of the
Geoprofessional Business Association exposes geotechnical
engineers to a wide array of risk-confrontation techniques
that can be of genuine benefit for everyone involved with

a construction project. Confer with you GBC-Member
geotechnical engineer for more information.

GEOTECHNICAL
BUSINESS COUNCIL
W of e Geoprofessiond) Business Association
8811 Colesville Road/Suite G106, Silver Spring, MD 20910
Telephone: 301/565-2733  Facsimile: 301/589-2017

e-mail: info@geoprofessional.org  www.geoprofessional.org

Copyright 2015 by Geoprofessional Business Association {(GBA). Duplication, reproduction, or copying of this document, or its contents, in whole or in part,
by any means whatsoever, is strictly prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document
is permitted anly with the express written permission of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use
this document as a complement to or as an element of a geotechnical-engineering report. Any other firm, individual, or other entity that se uses this document without
being a GBA member could be commiting negligent or intentional (fraudulent) misrepresentation.
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Cherokee Nation Government Information Technology
Network Design and Construction Standards and Requirements Manual

INTRODUCTION

The following are the Cherokee Nation Government Information Technology Network Construction Standards
and Requirements and shall be adhered to until replaced. All preceding documentation is superseded by this
document. The requirements contained in this document shall be followed when designing, constructing, or
refurbishing any building that requires a network to be installed or upgraded. If there are any questions, please
contact Cherokee Nation Government Information Technology (CNGIT).

PART 1 - GENERAL

1.1 REQUIREMENTS

A. Summary: Furnish and install complete with all accessories a Structured Cabling System (SCS). The
SCS shall serve as a vehicle for the transport of data, video, and voice telephony signals throughout
the network from designated demarcation points to outlets located at various desks, workstation,
wireless access points (AP), cameras, access control equipment and other locations that support the
infrastructure as indicated on the contract drawings and described herein.

B. Submittals
1 Construction Documents
(a) Where or when a Project Manual is created for Construction Documentation, the Project Manual
and Documentation, i.e., Divisions 25, 26, 27, and 28, shall reference this Document as to be
the requirements of the Owner.
(b) Division 27 — Communications: Shall cover the Information Transport System for all networking,
communications, paging, wireless access points, video surveillance and audio-visual systems.
(c) Division 28 — Electronic Security Systems: Shall cover:
1) Access Control Systems
Video Surveillance Systems
Personal Body Alarm Systems
Panic/Duress Alarm Systems
Perimeter Detection Systems
Burglar Alarms and Fire Alarm systems and others are not covered in this document. This
does not preclude them from following all applicable codes and standards.

(d) Integration with Other Systems

1) In the project’s programming stage, it is important to coordinate the systems listed above
(WHICH shall be called “Telecommunications”) and the required infrastructure requirements
related to these systems. This is especially critical for all design/build projects.
2) Where other Divisions need Communications or SCS, they can reference Divisions 27 and
28.
2 Drawings — General Requirements

a) Telecommunications construction drawings shall show all necessary cabling and equipment for
the project. The telecommunications construction drawings shall be designed so that the
contractor is able to use the proper combination of materials, techniques, and manpower to
accomplish the overall installation.

b) Technology device locations shall be coordinated with conduit, back boxes, and other required
Div. 26 items on the E Series Drawings.

c) The A/E/C shall keep the Telecommunications drawings from overlapping or crowding too many
systems. A minimum of two (2) separate the systems using the disciplines below.

d) The use of “TECHNOLOGY” in the sheet titles is suggested. This designation matches TIA/AIA
description of the construction discipline and is inclusive of voice, data (network), audiovisual
and various distributed systems (paging, clocks, sound-masking, the systems listed above and
etc.).
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e) Where not integrated with “E” series sheets, telecommunications drawings should use a “T”
designation.

f) Where the project includes work at multiple buildings, it is acceptable to include a building
designator in the sheet number.

g) The sheet naming and numbering should follow the TIA/AIA guidelines. The following outline is
provides TIA guidelines and required information:

TIA 606-C DRAWING LABELING SCHEMA

T =TECHNOLOGY
TA = AUDIO VISUAL

TY = ACCESS CONTROL
TSS = TECHNOLOGY SPECIAL SYSTEMS (Paging, Intercom, Network Monitored
Equipment, Distress Buttons, etc.)

LEGEND/NOTES/CAMPUS/SITE

TO drawings show physical and logical connections from the
perspective of an entire campus, such as actual building
locations, exterior pathways and campus cabling on plan
view drawings, major system nodes, and related connections
on the logical system drawings

LAYOUT OF COMPLETE FLOOR

T1 drawings show the layout of the complete building per
floor. The drawing indicates location of building areas,
serving zones, telecommunications rooms, access points,
pathways and other systems that need to be viewed from the
complete building perspective.

SERVING ZONES/AREAS

T2 drawings show a building area or serving zone. These
drawings show drop locations, telecommunications rooms,
access points and detail call outs for common equipment
rooms and other congested areas.

ENLARGED SPACES/ROOMS PLAN AND ELEVATION
T3 drawings provide telecommunications room details.
These drawings indicate technology layout (racks, ladder-
racks, etc.), mechanical/electrical layout, rack elevations,
and backboard elevations.

T4 drawings provide details of symbols and typical
components such as faceplate labeling, faceplate types,
installation procedures, racking, and raceways

T Schedules might show cable cut over and/or patching
information

TY Schedules might show Door Hardware and Camera
information

TA schedules might show AV equipment by room type

h) The outline structure should be the same for all disciplines.
i) Terminology
j) Edit drawings to use terminology consistent with what is used in the specification.
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k) The meaning of all Acronyms used should be clearly explained on the Symbols & Abbreviations
sheet.
I) In notes to avoid ambiguity as to contractor responsibilities restructure sentences to be direct,

e.g., using “active voice.” For example:

1) Use “DEMOLISH?” rather than “IS TO BE DEMOLISHED.”

2) Use “COORDINATE” rather than “CONTRACTOR SHALL COORDINATE.”

3) Use “PROVIDE [PRODUCT]’ rather than “[PRODUCT] SHALL BE PROVIDED” or
“CONTRACTOR SHALL PROVIDE AND INSTALL.”

4) Use “DISCONNECT AND REMOVE [ITEM]” rather than “[ITEM] IS TO BE
DISCONNECTED AND REMOVED”

m) Product Descriptions

1) CNGIT has a standardized material list for Technology Infrastructure.

2) Manufacture and model numbers may be used in specifications as a basis-of-design
example or where sole-source specification is allowed. However, it is recommended that the
Bill of Materials be inserted as an Appendix to provide for updating and substitution
alignment.

3) As an alternative the verbiage “Or Approved Equal” may be inserted.

4) All pertinent performance and features must be included in the specification.

5) The technical content of the section will be the basis on which equals are determined.
Features of a “basis-of-design” product not included in the technical language may not be
considered.

6) Only generic terms are to be used on drawings.

n) Symbols and Abbreviations

1) On Equipment Outlet symbol(s) include attributes necessary to clarify configuration, number

of cables, mounting height/location, application, etc. as applicable.
o) Site Plans

1) Show major pathway routes for telecommunications services including all underground or
overhead services, duct banks, manholes, and other important feature. Include all conduit
requirements from signal maintenance vaults to Building Entrance Facility for services such
as fire alarm reporting, security reporting, voice/data/video service, campus automation
system connection, multi-conductor exterior lighting control, etc.

p) Floor Plans

1) Show all Telecommunications Outlets (TO), Technology Spaces (backboards, racks, and
cable runway), major penetrations (floor and wall sleeves and conduits) and major cable
pathways (cable tray, conduit).

2) Confirm that the required power circuits and telecommunications cabling provisions for
security, and other miscellaneous systems required by project program are shown.

gq) Technology Spaces Enlarged Plans and Rack Elevations

1) CNGIT requires that enlarged plans of Technology Spaces be included.

2) Show equipment rack placement, wire management, cable runway routing, overhead and
vertical cable tray, conduit entry points, grounding busbars, wall-mounted connectivity, and
equipment, etc.

3) Show Equipment Rack(s) to-scale and include dimensions depicting required clear space for
access, door swing, etc.

4) CNGIT requires that Rack Elevation drawings be included. Show connectivity and
equipment.

5) Include work by the contractor and space allocated for work “by others.”

r) Schematics / One-line Diagrams (Risers)

1) Provide one-line schematic (“riser”) diagrams to depict the telecommunications backbone
cabling arrangement for the project.

2) This applies to all new building distribution systems and additions/changes to existing
building distribution systems.

s) Grounding and Bonding
1) Detail the requirements of the grounding system in the drawings and specifications.
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2) References only to the NEC or TIA are not sufficient.

3) Include Grounding Schematic (riser) and applicable details. Coordinate preparation of the
schematic with the electrical system designer. Grounding infrastructure is typically installed
by the Division 26 contractor.

t) Construction Details

1) Provide construction details on drawings to specify construction requirements.

2) Provide plan view, elevation and/or detail drawings to cover all telecommunications and
other related low-voltage equipment, equipment rack elevations, Equipment Outlet faceplate
configurations. Provide cross sections and details of the manholes and duct banks.

3) Provide installation details for Video Surveillance, [Card] Access Control and Audiovisual
system devices.

u) Equipment Schedules

1) Structured Cabling drawings to describe Equipment Outlet configurations.

2) Provide detailed schedules for Video Surveillance, [Card] Access Control and Audiovisual
system devices.

3 Terminology

a) Undefined phrases on the drawings such as “properly seal,” “locations to be determined,” “by
others”, and “as required” shall be avoided. Provide information adequate to clearly define
technical requirements and contractor responsibilities to allow for accurate bidding.

b) Include all details, diagrams, schedules, etc. in the drawings, not in the specifications. Often just
the drawings will be at the job site.

c) On each floor plan sheet, show graphic scale, compass point, room names and numbers, and
key plan corresponding to the architectural drawings.

d) For large alteration/remodel projects, separate demolition drawings are required for all areas
involved in the project.

e) Remodeling project drawings shall indicate all removal and disconnection of existing
telecommunications equipment and shall indicate required repair of finishes.

f) For medium and large projects, provide separate floor plans for lighting, power, fire alarm
systems, telecommunication systems, A/V systems, and security systems. Combining of
systems drawings is allowed if clarity of design can be maintained. The drawings shall be
combined on smaller projects.

g) The Technology drawings shall be coordinated and actively crosschecked with the drawings of
all other disciplines. Consultant may be asked to provide a 4" scale drawing of selected
telecommunications equipment rooms, showing all disciplines equipment, to ensure that
coordination is being achieved.

4 Product Data

a) CNGIT shall provide a list of standard parts required for the contract. Any additional parts that
are used requires the vendor/contractor to provide the manufacturer’s catalog information
showing any technical specifications, dimensions, colors, and configurations.

b) Submittals shall include all items called for in PART 2 — PRODUCTS of the specifications
document.

c) Technical data sheets shall include the physical specifications as well as the electrical and
transmission characteristics for balanced twisted pair channels.

5 Manufacturer Material Guarantee

a) Selected vendor shall provide a Structured Cabling System warranty for a minimum of 25 years.
The Structured Cabling System warranty shall guarantee the electrical performance to meet or
exceed the requirements as outlined in documents TIA/EIA 568A and ISO DIS 11801 and offer
a twenty-five, (25) year warranty within the Structured Cabling SYSTEM Channel, beginning at
acceptance by the Purchaser. The warranty shall include complete parts and labor replacement
of defective products. The manufacturer shall warrant the product for a minimum of twenty (20)
years. The Structured Cabling System warranty shall have provisions for replacing the
contracting organization at no cost to the customer should the contractor lose his status as an
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authorized installer or otherwise not fulfill his obligation to the customer as outlined in the

Structured Cabling System warranty program.

b) The Structured Cabling System (SCS) wiring vendor/contractor shall guarantee at the time of
the bid that all Category 6, 6A and 6E cabling and components meet or exceed specifications
(including installation) as referenced in 1.2.

c) The successful wiring vendor/contractor (installer) shall insure that all correct parts are ordered
per Products Section of this document and installed in accordance with manufacturers design
and installation guidelines. Vendor/contractor shall submit complete parts and part numbers to
the Construction Manager prior to installation of equipment.

(d) Application Warranty:

1) Minimum twenty (20) year application assurance: The application assurance shall cover the
failure of the wiring system to support the application which it was designed to support, as
well as additional application(s) introduced in the future for a minimum twenty (20) year
period.

d) Certifications
1) The successful vendor/contractor shall meet the current year Panduit Business Partner

Agreement — Panduit Certified Installer (and/or Addendum) and shall provide a copy of the
PCI certificate before awarding contract.

2) A copy of certification not less than 6 months from expiration for the vendors/installer
Panduit Certified Copper and Fiber Technicians (PCT) shall be submitted upon awarding of
contract before first cable is pulled and or installed.

3) If the successful vendor/contractor subcontracts the job (and so on), then each awarded
vendor/installer shall comply with the same certifications as above.

1.2 LIFE OF THIS MANUAL

A. This Manual is a living document. The criteria contained in this Manual are subject to revisions and
updating as warranted by advances in building construction techniques and telecommunications
technology.

1.3 COMPLIANCE WITH INTENT OF THIS MANUAL

A. Where no specific standards or requirements are specified in this Manual or within other codes or
regulations adopted by Cherokee Nation Government. Compliance with the applicable standards of the
National Fire Protection Association, American National Standard Institute (ANSI), National Electrical
Code, or other nationally recognized standards approved by the Cherokee Nation Government is prima
facie evidence of compliance with the intent of this Manual.

1.4 CONFLICTS

A. If a conflict exists between any of the above referenced installation standards listed in sections 2 and 3
above, the more stringent standard shall apply.

B. If a conflict exists between any of the above referenced codes or standards listed in sections 2 and 3
above and this Manual, the requirements in this Manual shall apply.

C. If a conflict exists and cannot be remediated by the above referenced codes, standards, and this
Manual, CNGIT will have overall authority and such decisions shall be considered final.

PART 2 - DESIGN, PRODUCTS AND SYSTEM EQUIPMENT

2.1 SYSTEM REQUIREMENTS

A. Expansion Capability: Provide spare conductor pairs in telecommunication cables, positions in cross
connect and patch panels, terminal strips to accommodate 20 percent future increase in the number of
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C.

D.

workstations shown on Drawings. All components and cabling shall be capable of 10G Bandwidth
speed throughout the entire system.

CNGIT understands that products and equipment can be End of Life, replaced or have a long
manufacturer lead-time. The contractor, vendor or bidder shall notify CNGIT of the extended lead
times. Said providers can submit replacement part numbers with specifications and installation
documentation from the manufacturer OR CNGIT will provide a replacement part number with updated
installation documentation if needed.

The provider, contractor or vendor shall submit a confirmation of part descriptions, part numbers and
quantities prior to ordering.

All warrantees need to be registered in CNGIT name, not the contractor or vendor. System ID’s and
Names shall be provided at the time of bidding or architectural submissions.

2.2 TECHNOLOGY SPACES

A.
B. The HVAC shall be provided on a 24 hours-per-day, 365 days-per year basis. If a standby power

All Technology spaces shall be Air Conditioned with a separate unit on a separate thermostat.

source is available in the building, consideration should be given to connecting the HVAC system
serving the telecommunications equipment room to the standby supply.

The temperature and humidity shall be controlled to provide continuous operating ranges of 18° C (64°
F) to 24°C (75° F) with 30% to 55% relative humidity. Humidification and dehumidification equipment
may be required depending upon local environmental conditions.

A positive air pressure differential with respect to surrounding areas should be provided.

Need 120v/208v power receptacles on all walls with dedicated circuits. The rack vertical management
shall have twist lock and quad receptacles as depicted on Technology Drawings.

Walls - A minimum of two walls should be covered with rigidly fixed 20 mm (3/4 in) A-C plywood, shall
be void free, 2440 mm (8 ft) high, capable of supporting attached equipment. Plywood should be fire-
rated or painted on all 6 sides with two coats of fire-retardant paint. Fire rating stamp shall be taped off
prior to painting and tape removed so that stamp remains visible.

Equipment not related to the support of the equipment room (e.g., piping, ductwork, pneumatic tubing,
etc.) shall not be installed in; pass through or enter the equipment room.

. No water sprinklers shall be installed in a designated IT/SERVER ROOM. A separate fire suppression

system, based on one of the approved replacements for Halon, shall be installed in coordination with
CNGIT and CNGIT and Risk Management. Appropriate safety signage and notifications shall be used
according to the manufacturer, codes and standards.

All IT rooms/server rooms shall have installed access control utilizing card readers per the Owners
instructions, specifications, and diagrams.

2.3 BUILDING ENTRANCE FACILITY/ROOM (BEF/R)

A.

B.

C.

A Building Entrance Facility/Room (BEF/R) is where the building entrance conduits terminate. It should
be located on an exterior wall of the ground floor.

The BEF/R is the location where Internet Service Providers (ISP) enter the building and handoff circuits
for connection to the Owners CD/BD/FD.

When designing the BEF/R floor space, allowance shall be made for non-uniform occupancy,
throughout the building. The practice is to provide 0.07 m2 (0.75 ft') of equipment room space for every
10 m2 (100 sq/ft) of work area space. The equipment room shall be designed to a minimum of 10 m2
(100 sq/ft). See section 8.2 of TIAIEIA-569 pg.72 for more information. In the case of smaller buildings
see annex B.3 of the TIAIEIA-569.

2.4 CAMPUS/BUILDING DISTRIBUTORS (CD/BD)

A.

The Campus/Building Distributor (CD/BD) is the Highest level of distribution spaces, housing the
network headend, server, storage, core switching equipment.
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The CD/BD should not be located on an exterior wall and should be located on the ground floor.
When designing the CD/BD floor space, an allowance shall be made for non-uniform occupancy,
throughout the building.

The CD/BD room shall be designed to a minimum of 15 m2 (150 sq/ft).

See TIAIEIA-569 for more information. In the case of smaller buildings see annex B.3 of the TIAIEIA-
569.

2.5 FLOOR DISTRIBUTOR (FD)

FDs are smaller than CD/BDs.

The FD shall be designed to a minimum of 10 m2 (100 sq/ft).

They are the cabling hubs for floors within a building. They also contain network electronics, typically
mounted in 19" - 4 post racks.

The practice is to provide 0.07 m2 (0.75 ft') of equipment room space for every 10 m2 (100 sq/ft) of
work area space. The equipment room shall be designed to a minimum of 10 m2 (100 sqg/ft). See
section 8.2 of TIAIEIA-569 pg.72 for more information.

All FDs shall have installed access control utilizing card readers per the Owners instructions,
specifications, and diagrams.

2.6 ACCESS CONTROL EQUIPMENT

A.
B.

C.

Security equipment shall be located within the area serving CD/BD or FD.

No security hardware shall be mounted as a bare board to the wall. All boards, controllers and power
distribution units shall be mounted in a lockable:

1 Wall mount cabinet.

2 Rackmount drawer.

3 Manufactured case as a whole unit.

Power to the ACS PDU shall be 120v/20a dedicated circuit hardwired within the PDU cabinet.

PART 3 - EXECUTION

3.1 INSTALLATION STANDARDS

A.

B.

C.

CNGIT Network Construction Standards Manual 02/06/2024 Ver. 1

Reference Part 1 — GENERAL

1 STANDARDS AND CODE COMPLIANCE REFERENCES

2 ADDITIONAL SUPPPORT

3 COMPLIANCE WITH INTENT OF THIS MANUAL

4 CONFLICTS

APPLICATION OF MEDIA

1 Backbone Cable for Network Service: 24 strand OS2 single mode fiber cable for runs between BD
and each FD.

2 Allfiber to terminate on fusion spliced duplex LC connectors.

3 Backbone Cable for Paging to run from BD to each FD, terminated at wall mounted 110 blocks with
legs/label kit.

4 Horizontal Cable for Data Service: 10Gig UTP Category 6A cable for runs between FDs and
equipment/workstation outlets.

5 Horizontal Cable for Security Cameras: UTP Category 6A cable for runs between wiring closets and
equipment. Starting at port 1 on Security Camera patch panel.

6 Fiber Optic 6-fiber cable for runs from closet to lamp posts in parking lot. Terminating in fiber box.

GROUNDING

1 Grounding shall be in accordance with the Commercial Building Grounding (Earthing) and Bonding
Requirements for Telecommunications J-STD-607 -A.
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2 Reference NFPA 70 (latest Edition) Article 250 for other grounding requirements.

3 Grounding of patch panels, fiber boxes or equipment brackets to the racks can be accomplished by
one Panduit bonding screw on each side securing the bracket to the rack. Use of antioxidant paste
is required.

D. IDENTIFICATION
1 Comply with TINEIA-606-A.
2 Administration class for this Project shall be Class 4.
3 Use logical and systematic designations for facility’s architectural arrangement and nomenclature,
and a consistent color-coded identification of individual conductors.
4 Jacks shall be the color of the network/discipline they are in.
a) Admin Network Cable segment 1 — Blue
b) Admin Network Cable segment 2 — Blue
c) Wireless Access Point — Blue
d) Television — Blue
e) AV Control — Blue
f) Access Control and Security Cameras — Yellow

E. FIELD QUALITY CONTROL

1 One hundred percent of the installed cable plant shall pass the requirements of the applicable
standards.

2 Any failing link shall be diagnosed and corrected.

3 The Pass or Fail condition for the link-under-test is determined by the results of the required
individual tests (detailed in Section 1.2.2 of ANSI/TIA/EIA-568-B.2). Any Fail or Fail* result yields a
Fail for the link-under-test. In order to achieve an overall Pass condition, the results for each
individual test parameter shall Pass or Pass®.

F. CONSTRUCTION REVIEW
1 The following shall be examined and shall comply satisfactorily in all instances.

a) Design documentation complete.

b) All cables properly labeled, from end-to-end. Utilizing provided CNGIT template.

c) All terminated cables properly tested in accordance with the specifications for the specific
category as well as tested for opens, shorts, polarity reversals, transposition, and presence
of AC and/or DC voltage.

d) The cable type suitable for its pathway.

e) The cables bundled in parallel.

f) The pathway manufacturer's guidelines have been followed.

g) All cable penetrations installed properly, and fire stopped according to code.

h) No cable sheath exhibits signs of excessive cable bending or stressing.

i) Potential EMI and Radio Frequency Interference (RFI) sources have been considered.

j) Cable Fill is correct.

k) All hanging supports are within 1.5 meters (5 feet).

I) Hanging cable exhibit less than 6” of sag.

m) BD/FD terminations are compatible with applications
equipment.

n) Patch Panel instructions have been followed:

(1) Jacket removal point.
(2) Termination positions
(3) All pair terminations tight with minimal pair distortions
(4) Twists maintained up to Index Strip
o) Modular Panel instructions have been followed:
(1) Cable dressing first
(2) Jackets remain up to the Connecting Block
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(3) All pair terminations tight and undistorted

(4) Twists maintained up to the Connecting Block

(5) Connectors are properly turned right side up
in the Jack Panels without cables wrapped or
twisted around the Mounting Collars.

(6) The correct outlet connectors have been
used.

(7) Outlets have been wired correctly (T568B)

(8) The cable jacket maintained up to Jack.

(9) Identification markings uniform, permanent
and readable.

G. The Owner, its Consultants, Construction Manager, CNGIT, and their agents shall review and observe
installation work to ensure compliance by the contractor with requirements of the Contract Documents.

H. Review, observation, assistance, and actions by the Owner, its Consultants, Construction Manager,
CNGIT, and their agents shall not be construed as undertaking supervisory control of the work or of
methods and means employed by the contractor. The Owner, Consultants, its Construction Manager,
CNGIT, and their agents review, and observation activities shall not relieve the contractor from the
responsibilities of these Contract Documents.
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SECTION 08 71 00

FINISH HARDWARE

SECTION 08 71 00 - DOOR HARDWARE

GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

1.02 SUMMARY

A. Section includes:

1. Mechanical and electrified door hardware for:

a. Swinging doors.
b. Sliding doors.
C. Gates.

2. Electronic access control system components, including:

a. Biometric access control reader.
b. Electronic access control devices.

3. Field verification, preparation and modification of existing doors and frames to
receive new door hardware.

4. Lead-lining door hardware items required for radiation protection at door
openings.

5. The intent of the hardware specification is to specify the hardware for interior and
exterior doors, and to establish a type, continuity, and standard of quality.
However, it is the door hardware supplier’s responsibility to thoroughly review
existing conditions, schedules, specifications, drawings, and other Contract
Documents to verify the suitability of the hardware specified.

B. Exclusions: Unless specifically listed in hardware sets, hardware is not specified in
this section for:

Windows

Cabinets (casework), including locks in cabinets
Sighage

Toilet accessories

Overhead doors

agrONE

C. Related Sections:
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Division 01 Section “Alternates” for alternates affecting this section.

Division 07 Section “Joint Sealants” for sealant requirements applicable to
threshold installation specified in this section.

Division 09 sections for touchup, finishing or refinishing of existing openings
modified by this section.

Division 13 Section “Radiation Protection” for requirements for lead-lining for
door hardware at openings indicated to receive radiation protection.

Division 26 sections for connections to electrical power system and for low-
voltage wiring.

Division 28 sections for coordination with other components of electronic access
control system.

1.03 REFERENCES

A. UL

e

- Underwriters Laboratories

UL 10B - Fire Test of Door Assemblies

UL 10C - Positive Pressure Test of Fire Door Assemblies
UL 1784 - Air Leakage Tests of Door Assemblies

UL 305 - Panic Hardware

B. DHI - Door and Hardware Institute

1.
2.
3.

Sequence and Format for the Hardware Schedule
Recommended Locations for Builders Hardware
Key Systems and Nomenclature

C. ANSI - American National Standards Institute

1.

ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for
Hardware and Specialties

1.04 SUBMITTALS

A. General:
1. Submit in accordance with Conditions of Contract and Division 01 requirements.
2. Highlight, encircle, or otherwise specifically identify on submittals deviations from
Contract Documents, issues of incompatibility or other issues which may
detrimentally affect the Work.
3. Prior to forwarding submittal, comply with procedures for verifying existing door

and frame compatibility for new hardware, as specified in PART 3,
“EXAMINATION” article, herein.

B. Action Submittals:

1.

Product Data: Technical product data for each item of door hardware, installation
instructions, maintenance of operating parts and finish, and other information
necessary to show compliance with requirements.

Riser and Wiring Diagrams: After final approval of hardware schedule, submit
details of electrified door hardware, indicating:

a. Wiring Diagrams: For power, signal, and control wiring and including:
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1) Details of interface of electrified door hardware and building safety
and security systems.

2) Schematic diagram of systems that interface with electrified door
hardware.

3) Point-to-point wiring.

4) Risers.

3. Samples for Verification: If requested by Architect, submit production sample or
sample installations of each type of exposed hardware unit in finish indicated,
and tagged with full description for coordination with schedule.

a. Samples will be returned to supplier. Units that are acceptable to Architect
may, after final check of operations, be incorporated into Work, within
limitations of key coordination requirements.

4. Door Hardware Schedule: Submit schedule with hardware sets in vertical format
as illustrated by Sequence of Format for the Hardware Schedule as published by
the Door and Hardware Institute. Indicate complete designations of each item
required for each door or opening, include:

a. Door Index; include door number, heading number, and Architects
hardware set number.
b. Opening Lock Function Spreadsheet: List locking device and function for

each opening.

Quantity, type, style, function, size, and finish of each hardware item.
Name and manufacturer of each item.

Fastenings and other pertinent information.

Location of each hardware set cross-referenced to indications on

Drawings.

Explanation of all abbreviations, symbols, and codes contained in
schedule.

Mounting locations for hardware.

Door and frame sizes and materials.

Name and phone number for local manufacturer's representative for each
product.

k. Operational Description of openings with any electrified hardware (locks,
exits, electromagnetic locks, electric strikes, automatic operators, door
position switches, magnetic holders or closer/holder units, and access control
components). Operational description should include operational descriptions
for: egress, ingress (access), and fire/smoke alarm connections.

1) Submittal Sequence: Submit door hardware schedule concurrent
with submissions of Product Data, Samples, and Shop Drawings.
Coordinate submission of door hardware schedule with scheduling
requirements of other work to facilitate fabrication of other work that is
critical in Project construction schedule.

~0 o0

R S

5. Key Schedule:

a. After Keying Conference, provide keying schedule listing levels of keying
as well as explanation of key system's function, key symbols used and door
numbers controlled.

b. Use ANSI/BHMA A156.28 “Recommended Practices for Keying Systems”
as guideline for nomenclature, definitions, and approach for selecting optimal
keying system.

C. Provide 3 copies of keying schedule for review prepared and detailed in
accordance with referenced DHI publication. Include schematic keying
diagram and index each key to unique door designations.
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Index keying schedule by door number, keyset, hardware heading
number, cross keying instructions, and special key stamping instructions.
Provide one complete bitting list of key cuts and one key system
schematic illustrating system usage and expansion.
1) Forward bitting list, key cuts and key system schematic directly to
Owner, by means as directed by Owner.

Prepare key schedule by or under supervision of supplier, detailing
Owner’s final keying instructions for locks.

6. Templates: After final approval of hardware schedule, provide templates for
doors, frames and other work specified to be factory or shop prepared for door
hardware installation.

C. Informational Submittals:

1. Qualification Data: For Supplier, Installer and Architectural Hardware Consultant.
2. Product data for electrified door hardware:

a.

Certify that door hardware approved for use on types and sizes of labeled
fire-rated doors complies with listed fire-rated door assemblies.

3. Certificates of Compliance:

a.

b.

UL listings for fire-rated hardware and installation instructions if requested
by Architect or Authority Having Jurisdiction.

Installer Training Meeting Certification: Letter of compliance, signed by
Contractor, attesting to completion of installer training meeting specified in
“QUALITY ASSURANCE?” article, herein.

Electrified Hardware Coordination Conference Certification: Letter of
compliance, signed by Contractor, attesting to completion of electrified
hardware coordination conference, specified in “QUALITY ASSURANCE”
article, herein.

4. Warranty: Special warranty specified in this Section.

D. Closeout Submittals:

1. Operations and Maintenance Data: Provide in accordance with Division 01 and

include:

a. Complete information on care, maintenance, and adjustment; data on
repair and replacement parts, and information on preservation of finishes.

b. Catalog pages for each product.

C. Factory order acknowledgement numbers (for warranty and service)

d. Name, address, and phone number of local representative for each
manufacturer.

e. Parts list for each product.

f. Final approved hardware schedule, edited to reflect conditions as-
installed.

g. Final keying schedule

h. Copies of floor plans with keying nomenclature

FINISH HARDWARE

As-installed wiring diagrams for each opening connected to power, both
low voltage and 110 volts.

Copy of warranties including appropriate reference numbers for
manufacturers to identify project.
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1.05 QUALITY ASSURANCE

A.

Supplier Qualifications and Responsibilities: Recognized architectural hardware
supplier with record of successful in-service performance for supplying door
hardware similar in quantity, type, and quality to that indicated for this Project and
that provides certified Architectural Hardware Consultant (AHC) available to Owner,
Architect, and Contractor, at reasonable times during the Work for consultation.

1. Warehousing Facilities: In Project's vicinity.

2. Scheduling Responsibility: Preparation of door hardware and keying schedules.

3. Engineering Responsibility: Preparation of data for electrified door hardware,
including Shop Drawings, based on testing and engineering analysis of
manufacturer's standard units in assemblies similar to those indicated for this
Project.

4. Coordination Responsibility: Assist in coordinating installation of electronic
security hardware with Architect and electrical engineers and provide installation
and technical data to Architect and other related subcontractors.

a. Upon completion of electronic security hardware installation, inspect and
verify that all components are working properly.

Architectural Hardware Consultant Qualifications: Person who is experienced in
providing consulting services for door hardware installations that are comparable in
material, design, and extent to that indicated for this Project and meets these
requirements:

1. For door hardware, DHI-certified, Architectural Hardware Consultant (AHC).

2. Can provide installation and technical data to Architect and other related
subcontractors.

3. Can inspect and verify components are in working order upon completion of
installation.

4. Capable of producing wiring diagrams.

5. Capable of coordinating installation of electrified hardware with Architect and
electrical engineers.

Single Source Responsibility: Obtain each type of door hardware from single
manufacturer.

Fire-Rated Door Openings: Provide door hardware for fire-rated openings that
complies with NFPA 80 and requirements of authorities having jurisdiction. Provide
only items of door hardware that are listed products tested by Underwriters
Laboratories, Intertek Testing Services, or other testing and inspecting organizations
acceptable to authorities having jurisdiction for use on types and sizes of doors
indicated, based on testing at positive pressure and according to NFPA 252 or

UL 10C and in compliance with requirements of fire-rated door and door frame labels.

Electrified Door Hardware: Listed and labeled as defined in NFPA 70, Article 100, by
testing agency acceptable to authorities having jurisdiction.

Accessibility Requirements: For door hardware on doors in an accessible route,
comply with governing accessibility regulations cited in “REFERENCES” article,
herein.

Keying Conference
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1. Incorporate keying conference decisions into final keying schedule after
reviewing door hardware keying system including:

a. Function of building, flow of traffic, purpose of each area, degree of
security required, and plans for future expansion.

b Preliminary key system schematic diagram.

c Requirements for key control system.

d. Requirements for access control.

e Address for delivery of keys.

H. Pre-installation Conference

1. Review and finalize construction schedule and verify availability of materials,
Installer's personnel, equipment, and facilities needed to make progress and
avoid delays.

Inspect and discuss preparatory work performed by other trades.

Inspect and discuss electrical roughing-in for electrified door hardware.
Review sequence of operation for each type of electrified door hardware.
Review required testing, inspecting, and certifying procedures.

akrwn

I. Coordination Conferences:

1. Installation Coordination Conference: Prior to hardware installation, schedule and
hold meeting to review questions or concerns related to proper installation and
adjustment of door hardware.

2. Electrified Hardware Coordination Conference: Prior to ordering electrified
hardware, schedule and hold meeting to coordinate door hardware with security,
electrical, doors and frames, and other related suppliers.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up for hardware
delivered to Project site.

B. Tag each item or package separately with identification coordinated with final door
hardware schedule, and include installation instructions, templates, and necessary
fasteners with each item or package.

1. Deliver each article of hardware in manufacturer’s original packaging.

C. Project Conditions:

1. Maintain manufacturer-recommended environmental conditions throughout
storage and installation periods.

2. Provide secure lock-up for door hardware delivered to Project. Control handling
and installation of hardware items so that completion of Work will not be delayed
by hardware losses both before and after installation.

D. Protection and Damage:

1. Promptly replace products damaged during shipping.

2. Handle hardware in manner to avoid damage, marring, or scratching. Correct,
replace or repair products damaged during Work.

3. Protect products against malfunction due to paint, solvent, cleanser, or any
chemical agent.
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E.

F.

Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

Deliver keys to Owner by registered mail or overnight package service.

1.07 COORDINATION

A.

Coordinate layout and installation of floor-recessed door hardware with floor
construction. Cast anchoring inserts into concrete.

Installation Templates: Distribute for doors, frames, and other work specified to be
factory or shop prepared. Check Shop Drawings of other work to confirm that
adequate provisions are made for locating and installing door hardware to comply
with indicated requirements.

Security: Coordinate installation of door hardware, keying, and access control with
Owner's security consultant.

Electrical System Roughing-In: Coordinate layout and installation of electrified door
hardware with connections to power supplies and building safety and security
systems.

Existing Openings: Where existing doors, frames and/or hardware are to remain, field
verify existing functions, conditions and preparations and coordinate to suit opening
conditions and to provide proper door operation.

1.08 WARRANTY

A.

Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of door hardware that fail in materials or workmanship within
specified warranty period.

1. Warranty Period: Beginning from date of Substantial Completion, for durations

indicated.

a. Closers:
1) Mechanical: LCN 4000 series, 30 years
2) Electrified: 2 years.

b. Automatic Operators: LCN/Stanley, 2 years

C. Exit Devices:
1) Mechanical: 3 years.
2) Electrified: 1 year.

d. Locksets:
1) Mechanical: Schlage ND series, 10 years
2) Electrified: 1 year.

e. Continuous Hinges: Lifetime warranty.

—h

Key Blanks: Lifetime

2. Warranty does not cover damage or faulty operation due to improper installation,
improper use or abuse.
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1.09 MAINTENANCE

A. Maintenance Tools: Furnish complete set of special tools required for maintenance
and adjustment of hardware, including changing of cylinders.
PRODUCTS

2.01 MANUFACTURERS

A.

NO SUB: The Owner requires use of certain products for their unique characteristics
and project suitability to insure continuity of existing and future performance and
maintenance standards. After investigating available product offerings, the Awarding
Authority has elected to prepare proprietary specifications. These products are
specified with the notation: “No Substitute.”

1. Where “No Substitute” is noted, submittals and substitution requests for other
products will not be considered.

Approval of manufacturers and/or products other than those listed as “Scheduled
Manufacturer” or “Acceptable Manufacturers” in the individual article for the product
category shall be in accordance with QUALITY ASSURANCE article, herein.

Approval of products from manufacturers indicated in “Acceptable Manufacturers” is
contingent upon those products providing all functions and features and meeting all
requirements of scheduled manufacturer’s product.

Where specified hardware is not adaptable to finished shape or size of members
requiring hardware, furnish suitable types having same operation and quality as type
specified, subject to Architect's approval.

2.02 MATERIALS

A.

Fasteners

1. Provide hardware manufactured to conform to published templates, generally
prepared for machine screw installation.

2. Furnish screws for installation with each hardware item. Finish exposed (exposed
under any condition) screws to match hardware finish, or, if exposed in surfaces
of other work, to match finish of this other work including prepared for paint
surfaces to receive painted finish.

3. Provide concealed fasteners for hardware units exposed when door is closed
except when no standard units of type specified are available with concealed
fasteners. Do not use thru-bolts for installation where bolt head or nut on
opposite face is exposed in other work unless thru-bolts are required to fasten
hardware securely. Review door specification and advise Architect if thru-bolts
are required.

4. Install hardware with fasteners provided by hardware manufacturer.

Modification and Preparation of Existing Doors: Where existing door hardware is
indicated to be removed and reinstalled.
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Provide necessary fillers, Dutchmen, reinforcements, and fasteners, compatible
with existing materials, as required for mounting new opening hardware and to
cover existing door and frame preparations.

Use materials which match materials of adjacent modified areas.

When modifying existing fire-rated openings, provide materials permitted by
NFPA 80 as required to maintain fire-rating.

C. Provide screws, bolts, expansion shields, drop plates and other devices necessary
for hardware installation.

1.

Where fasteners are exposed to view: Finish to match adjacent door hardware
material.

D. Cable and Connectors: Hardwired Electronic Access Control Lockset and Exit Device

Trim:

1. Data: 24AWG, 4 conductor shielded, Belden 9843, 9841 or comparable.

2. DC Power: 18 AWG, 2 conductor, Belden 8760 or comparable.

3. Provide type of data and DC power cabling required by access control device

manufacturer for this installation.

Where scheduled in the hardware sets, provide each item of electrified hardware
and wire harnesses with sufficient number and wire gauge with standardized
Molex plug connectors to accommodate electric function of specified hardware.
Provide Molex connectors that plug directly into connectors from harnesses,
electric locking and power transfer devices. Provide through-door wire harness
for each electrified locking device installed in a door and wire harness for each
electrified hinge, electrified continuous hinge, electrified pivot, and electric power
transfer for connection to power supplies.

2.03 HINGES

A. Manufacturers and Products:

1.
2.

Scheduled Manufacturer and Product: lves 5BB series.
Acceptable Manufacturers and Products: Hager BB series, McKinney TA/T4A
series, Stanley FBB Series.

B. Requirements:

1.
2.

Provide hinges conforming to ANSI/BHMA A156.1.
1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide:

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114
mm) high

b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high

1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide:

a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high
b. Interior: Heavy weight, steel, 5 inches (127 mm) high

2 inches or thicker doors:

a. Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high
b. Interior: Heavy weight, steel, 5 inches (127 mm) high
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Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in
height, and one additional hinge for each 30 inches (762 mm) of additional door
height.

Where new hinges are specified for existing doors or existing frames, provide
new hinges of identical size to hinge preparation present in existing door or
existing frame.

Hinge Pins: Except as otherwise indicated, provide hinge pins as follows:

Steel Hinges: Steel pins

Non-Ferrous Hinges: Stainless steel pins

Out-Swinging Exterior Doors: Non-removable pins
Out-Swinging Interior Lockable Doors: Non-removable pins
Interior Non-lockable Doors: Non-rising pins

PooTo

Width of hinges: 4-1/2 inches (114 mm) at 1-3/4 inch (44 mm) thick doors, and 5
inches (127 mm) at 2 inches (51 mm) or thicker doors. Adjust hinge width as
required for door, frame, and wall conditions to allow proper degree of opening.
Provide hinges with electrified options as scheduled in the hardware sets.
Provide with sufficient number and wire gage to accommodate electric function of
specified hardware. Locate electric hinge at second hinge from bottom or nearest
to electrified locking component.

Provide mortar guard for each electrified hinge specified.

Provide spring hinges where specified. Provide two spring hinges and one
bearing hinge per door leaf for doors 90 inches (2286 mm) or less in height.
Provide one additional bearing hinge for each 30 inches (762 mm) of additional
door height.

2.04 CONTINUOUS HINGES

A. Stainless Steel

1.

2.

Manufacturers:
a. Scheduled Manufacturer: lves.
b. Acceptable Manufacturers: Markar, Stanley.

Requirements:

a. Provide pin and barrel continuous hinges conforming to ANSI/BHMA
A156.26., Grade 1.

b. Provide pin and barrel continuous hinges fabricated from 14 gauge, type
304 stainless steel.

C. Provide twin self-lubricated nylon bearings at each hinge knuckle, with
0.25-inch (6 mm) diameter stainless steel pin.

d. Provide hinges capable of supporting door weights up to 600 pounds, and
successfully tested for 1,500,000 cycles.

e. On fire-rated doors, provide pin and barrel continuous hinges that are

classified for use on rated doors by testing agency acceptable to authority
having jurisdiction.

f. Provide pin and barrel continuous hinges with electrified options as
scheduled in the hardware sets. Provide with sufficient number and wire
gage to accommodate electric function of specified hardware.

g. Install hinges with fasteners supplied by manufacturer.

h. Provide hinges 1 inch (25 mm) shorter in length than nominal height of
door, unless otherwise noted or door details require shorter length and with
symmetrical hole pattern.
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B. Cold-Rolled Steel

1. Manufacturers:

a.
b.

Scheduled Manufacturer: Ives.
Acceptable Manufacturers: Markar, Stanley.

2. Requirements:

a.

b.

Provide pin and barrel continuous hinges conforming to ANSI/BHMA
A156.26., Grade 1.

Provide pin and barrel continuous hinges fabricated from type 1012 cold
rolled steel.

Provide twin self-lubricated nylon bearings at each hinge knuckle, with
0.25-inch (6 mm) diameter stainless steel pin.

Provide hinges capable of supporting door weights up to 600 pounds, and
successfully tested for 1,500,000 cycles.

On fire-rated doors, provide pin and barrel continuous hinges that are
classified for use on rated doors by testing agency acceptable to authority
having jurisdiction.

Provide pin and barrel continuous hinges with electrified options as
scheduled in the hardware sets. Provide with sufficient number and wire
gage to accommodate electric function of specified hardware.

Install hinges with fasteners supplied by manufacturer.

Provide hinges 1 inch (25 mm) shorter in length than nominal height of
door, unless otherwise noted or door details require shorter length and with
symmetrical hole pattern.

C. Aluminum Geared

1. Manufacturers:

a.
b.

Scheduled Manufacturer: Ives.
Acceptable Manufacturers: Select, Stanley.

2. Requirements:

a.

b.

FINISH HARDWARE

Provide aluminum geared continuous hinges conforming to ANSI/BHMA
A156.26, Grade 1.

Provide aluminum geared continuous hinges, where specified in the
hardware sets, fabricated from 6063-T6 aluminum.

Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-
lubricating operation.

Provide hinges capable of supporting door weights up to 450 pounds, and
successfully tested for 1,500,000 cycles.

On fire-rated doors, provide aluminum geared continuous hinges that are
classified for use on rated doors by testing agency acceptable to authority
having jurisdiction.

Provide aluminum geared continuous hinges with electrified option
scheduled in the hardware sets. Provide with sufficient number and wire
gage to accommodate electric function of specified hardware.

Install hinges with fasteners supplied by manufacturer.

Provide hinges 1 inch (25 mm) shorter in length than nominal height of
door, unless otherwise noted or door details require shorter length and with
symmetrical hole pattern.
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2.05 ELECTRIC POWER TRANSFER

A. Manufacturers:

a. Scheduled Manufacturer: Von Duprin EPT-10.
b. Acceptable Manufacturers: ABH PT1000, Securitron CEPT-10.

B. Provide power transfer with electrified options as scheduled in the hardware sets.
Provide with number and gage of wires sufficient to accommodate electric function of
specified hardware.

C. Locate electric power transfer per manufacturer’'s template and UL requirements,
unless interference with operation of door or other hardware items.

2.06 PIVOT SETS

A. Manufacturers:

1.
2.

Scheduled Manufacturer: Ives.
Acceptable Manufacturers: Dorma, Rixson.

B. Requirements:

1.

2.

Provide pivot sets complete with oil-impregnated top pivot, unless indicated
otherwise.

Where offset pivots are specified, Provide one intermediate pivot for doors less
than 91 inches (2311 mm) high and one additional intermediate pivot per leaf for
each additional 30 inches (762 mm) in height or fraction thereof. Intermediate
pivots spaced equally not less than 25 inches (635 mm) or not more than 35
inches (889 mm) on center, for doors over 121 inches (3073 mm) high.

Provide appropriate model where pivot sets are scheduled at fire rated openings.
Provide lead-lined model where pivot sets are specified at lead-lined doors.
Provide pivots with electrified options as scheduled in the hardware sets. Provide
with sufficient number and wire gage to accommodate electric function of
specified hardware. Locate electrified pivot nearest to electrified locking
component. If manufacturer of electrified locking component requires another
device for power transfer then provide recommended power transfer device and
appropriate quantity of pivots.

Provide mortar guard for each electric pivot specified, unless specified in hollow
metal frame specification.

2.07 EMERGENCY HARDWARE

A. Double Lipped Strike

1.

Manufacturers:

a. Scheduled Manufacturer: Ives.
b. Acceptable Manufacturers: ABH, Hager.

Provide double lip strike offset-hung to allow door to swing open in opposite
direction unless detailed otherwise. Size for specific frame depth. Coordinate
special latchbolt-hole location and special template, as required, to operate with
mortise lock being used as specified.
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Provide compatible emergency stop/release as recommended by manufacturer
of double lip strike or engineered to operate with double lip strike.

B. Emergency Stop/Release

1.

Manufacturers:
a. Scheduled Manufacturer: lves.
b. Acceptable Manufacturers: Hager, Stanley.

Provide emergency stop/release for doors with double lip strikes offset-hung to
allow door to swing open in opposite direction unless detailed otherwise.

2.08 FLUSH BOLTS

A. Manufacturers:

1.
2.

Scheduled Manufacturer: Ives.
Acceptable Manufacturers: Burns, Rockwood.

B. Requirements:

1.

Provide automatic, constant latching, and manual flush bolts with forged bronze
or stainless-steel face plates, extruded brass levers, and with wrought brass
guides and strikes. Provide 12 inch (305 mm) steel or brass rods at doors up to
90 inches (2286 mm) in height. For doors over 90 inches (2286 mm) in height
increase top rods by 6 inches (152 mm) for each additional 6 inches (152 mm) of
door height. Provide dust-proof strikes at each bottom flush bolt.

2.09 SURFACE BOLTS

A. Manufacturers:

1.
2.

Scheduled Manufacturer: Ives.
Acceptable Manufacturers: Burns, Rockwood.

B. Requirements:

1.

Surface bolt s to have 1” throw for maximum security with concealed mounting
that prevents vandalism. Units to be constructed of heavy duty steel and cUL
listed up to three (3) hours when used on the inactive door of a pair up to 8’ in
height.

2.10 COORDINATORS

A. Manufacturers:

1.
2.

Scheduled Manufacturer: Ives.
Acceptable Manufacturers: Burns, Rockwood.

B. Requirements:
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Where pairs of doors are equipped with automatic flush bolts, an astragal, or
other hardware that requires synchronized closing of the doors, provide bar-type
coordinating device, surface applied to underside of stop at frame head.

Provide filler bar of correct length for unit to span entire width of opening, and
appropriate brackets for parallel arm door closers, surface vertical rod exit device
strikes or other stop mounted hardware. Factory-prepared coordinators for
vertical rod devices as specified.

2.11 CYLINDRICAL LOCKS - GRADE 1

A. Manufacturers and Products:

1.

Scheduled Manufacturer and Product: Schlage ND series. — No Substitutions

B. Requirements:

1.

2.
3.

o s

Provide cylindrical locks conforming to ANSI/BHMA A156.2 Series 4000, Grade
1, and UL Listed for 3 hour fire doors.

Cylinders: Refer to “KEYING” article, herein.

Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted
otherwise, with 1/2 inch latch throw. Provide proper latch throw for UL listing at
pairs.

Provide locksets with separate anti-rotation thru-bolts, and no exposed screws.
Provide independently operating levers with two external return spring cassettes
mounted under roses to prevent lever sag.

Provide standard ASA strikes unless extended lip strikes are necessary to
protect trim.

Provide electrified options as scheduled in the hardware sets.

Lever Trim: Solid cast levers without plastic inserts and wrought roses on both
sides.

a. Lever Design: Schlage RHO.

b. Tactile Warning (Knurling): Where required by authority having jurisdiction.
Provide on levers on exterior (secure side) of doors serving rooms
considered to be hazardous.

2.12 HOSPITAL LATCHES

A. Manufacturers and Products:

1.
2.

Scheduled Manufacturer and Product: Schlage HL6 series.
Acceptable Manufacturers and Products: ABH 6000 series, Sargent 114P/115P
series.

B. Requirements:

1.

2.

Provide hospital latches conforming to ANSI/BHMA A156 with covers engraved
"Push" and "Pull".

Provide hospital latches with standard 5 inches (127 mm) backset, unless noted
otherwise, with 1/2 inch (13 mm) latch throw. Provide proper latch throw for UL
listing at pairs.

Dampened paddle action — depression and snap back — to reduce noise
associated with lock operation.
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Provide standard ASA strikes unless extended lip strikes are necessary to
protect trim.

Mount trim with push paddle mounted up and pull paddle mounted down except
at psychiatric or security areas provide both paddles mounted down, unless
noted otherwise.

2.13 EXIT DEVICES

A. Manufacturers and Products:

1.

Scheduled Manufacturer and Product: Von Duprin 98/35A Series — No
Substitutions

B. Requirements:

1.

2.
3.

10.
11.

12.

13.

14.

15.

16.

Provide exit devices tested to ANSI/BHMA A156.3 Grade 1 and UL listed for
Panic Exit or Fire Exit Hardware.

Cylinders: Refer to “KEYING” article, herein.

Provide touchpad type exit devices, fabricated of brass, bronze, stainless steel,
or aluminum, plated to standard architectural finishes to match balance of door
hardware.

Touchpad must extend a minimum of one half of door width. No plastic inserts
are allowed in touchpads.

Provide exit devices with deadlatching feature for security and for future addition
of alarm kits and/or other electrified requirements.

Provide flush end caps for exit devices.

Provide exit devices with manufacturer’'s approved strikes.

Provide exit devices cut to door width and height. Install exit devices at height
recommended by exit device manufacturer, allowable by governing building
codes, and approved by Architect.

Mount mechanism case flush on face of doors, or provide spacers to fill gaps
behind devices. Where glass trim or molding projects off face of door, provide
glass bead kits.

Provide cylinder or hex-key dogging as specified at non fire-rated openings.
Removable Mullions: 2 inches (51 mm) x 3 inches (76 mm) steel tube. Where
scheduled as keyed removable mullion, provide type that can be removed by use
of a keyed cylinder, which is self-locking when re-installed.

Provide factory drilled weep holes for exit devices used in full exterior application,
highly corrosive areas, and where noted in hardware sets.

Provide electrified options as scheduled.

QM 98/99 Rim Exit Devices: provide devices with damper controlled re-latching
to reduce operational noise. Where lever trim is specified, provide damper
controlled lever return.

Top latch mounting: double or single tab mount for steel doors, face mount for
aluminum doors eliminating requirement of tabs, and double tab mount for wood
doors.

Provide exit devices with optional trim designs to match other lever and pull
designs used on the project.

a. Tactile Warning (Knurling): Where required by authority having jurisdiction.
Provide on levers on exterior (secure side) of doors serving rooms
considered to be hazardous.
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2.14 ELECTRIC STRIKES

A. Manufacturers and Products:

1.
2.

Scheduled Manufacturer and Product: Von Duprin 6000 Series.
Acceptable Manufacturers and Products: Folger Adam 300 Series, HES 1006
Series.

B. Requirements:

1.

Provide electric strikes designed for use with type of locks shown at each
opening.

Provide electric strikes UL Listed as burglary-resistant.

Where required, provide electric strikes UL Listed for fire doors and frames.
Provide transformers and rectifiers for each strike as required. Verify voltage with
electrical contractor.

2.15 PASSIVE INFRARED MOTION SENSORS

A. Manufacturers and Products:

1.
2.

Scheduled Manufacturer and Product: Schlage SCAN Il Series.
Acceptable Manufacturers and Products: RCI 915 Series, Securitron XMS
Series, Security Door Controls MD-31D Series.

B. Requirements:

1.

Provide motion sensors as specified in hardware groups.

2.16 POWER SUPPLIES

A. Manufacturers and Products:

1.
2.

Scheduled Manufacturer and Product: Schlage/Von Duprin PS900 series.
Acceptable Manufacturers and Products: Precision ELR series, Sargent 3500
series, Dynalock 5000 series, Securitron BPS series, Security Door Controls 600
series.

B. Requirements:

1.

2.

Provide power supplies approved by manufacturer of supplied electrified
hardware.

Provide appropriate quantity of power supplies necessary for proper operation of
electrified locking components as recommended by manufacturer of electrified
locking components with consideration for each electrified component using
power supply, location of power supply, and approved wiring diagrams. Locate
power supplies as directed by Architect.

Provide regulated and filtered 24 VDC power supply, and UL class 2 listed.
Provide power supplies with the following features:

12/24 VDC Output, field selectable.
Class 2 Rated power limited output.
Universal 120-240 VAC input.

Low voltage DC, regulated and filtered.

oo
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Polarized connector for distribution boards.

Fused primary input.

AC input and DC output monitoring circuit w/LED indicators.
Cover mounted AC Input indication.

Tested and certified to meet UL294.

NEMA 1 enclosure.

Hinged cover w/lock down screws.

High voltage protective cover.

N G

2.17 CYLINDERS: MATCH EXISTING KEY SYSTEM

A. Manufacturers:

1. Scheduled Manufacturer: Schlage Everest 29R SFIC cores — Restricted. No
Substitutions

B. Requirements:

1. Provide permanent interchangeable cylinders/cores to match Owner’s existing
key system, compliant with ANSI/BHMA A156.5; latest revision; cylinder face
finished to match lockset, manufacturer’s series as indicated. Refer to “KEYING”
article, herein.

C. Construction Keying:
1. Temporary Construction Cylinder Keying.

a. Provide construction cores that permit voiding construction keys without
cylinder removal, furnished in accordance with the following requirements.
1) 3 construction control keys, and extractor tools or keys as required
to void construction keying.
2) 12 construction change (day) keys.

b. Owner or Owner’s Representative will void operation of temporary
construction keys.

2. Replaceable Construction Cores.

a. Provide temporary construction cores replaceable by permanent cores,
furnished in accordance with the following requirements.
1) 3 construction control keys
2) 12 construction change (day) keys.

b. Owner or Owner’s Representative will replace temporary construction

cores with permanent cores.

2.18 KEYING

A. Provide a factory registered keying system, complying with guidelines in
ANSI/BHMA A156.28, incorporating decisions made at keying conference.

B. For factory registered existing system: Provide cylinders/cores keyed into
Owner’s existing factory registered keying system.
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C. Comply with guidelines in ANSI/BHMA A156.28, incorporating decisions made at
keying conference.

D. For non-factory existing system: Provide cylinders/cores keyed into Owner’s
existing keying system managed by Owner’s locksmith, complying with guidelines in
ANSI/BHMA A156.28, incorporating decisions made at keying conference. Contact:

1. Firm Name:
2. Contact Person:
3. Telephone:

E. Requirements:

1. Provide permanent cylinders/cores keyed by the manufacturer according to the
following key system.

a. Master Keying system as directed by the Owner.
b. No Master Keying: Cylinders/cores only operated by change (day) keys.

2. Forward bitting list and keys separately from cylinders, by means as directed by
Owner. Failure to comply with forwarding requirements will be cause for
replacement of cylinders/cores involved at no additional cost to Owner.

3. Provide keys with the following features:

a. Material: Nickel silver; minimum thickness of .107-inch (2.3mm)
b. Patent Protection: Keys and blanks protected by one or more utility
patent(s) for Schlage Everest 29 until the year, 2029.

4. Identification:
a. Mark permanent cylinders/cores and keys with applicable blind code per

DHI publication “Keying Systems and Nomenclature” for identification. Do not
provide blind code marks with actual key cuts.

b. Identification stamping provisions must be approved by the Architect and
Owner.
C. Stamp cylinders/cores and keys with Owner’s unique key system facility

code as established by the manufacturer; key symbol and embossed or
stamped with “DO NOT DUPLICATE” along with the “PATENTED?” or patent
number to enforce the patent protection.

d. Failure to comply with stamping requirements will be cause for
replacement of keys involved at no additional cost to Owner.
e. Forward permanent cylinders/cores to Owner, separately from keys, by

means as directed by Owner.
5. Quantity: Furnish in the following quantities.
a. Change (Day) Keys: 3 per cylinder/core.

b. SFIC: Permanent Control Keys: 3.
C. Master Keys: 6.

2.19 KEY CONTROL SYSTEM

A. Manufacturers:

1. Scheduled Manufacturer: Telkee.
2. Acceptable Manufacturers: HPC, Lund.
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B. Requirements:

1. Provide key control system, including envelopes, labels, tags with self-locking
key clips, receipt forms, 3-way visible card index, temporary markers, permanent
markers, and standard metal cabinet, all as recommended by system
manufacturer, with capacity for 150% of number of locks required for Project.

a. Provide complete cross index system set up by hardware supplier, and
place keys on markers and hooks in cabinet as determined by final key
schedule.

b. Provide hinged-panel type cabinet for wall mounting.

2.20 KEY MANAGEMENT SOFTWARE

A. Manufacturers and Products:

1. Scheduled Manufacturer and Product: Schlage SITEMASTER 200.
2. Acceptable Manufacturers and Products: Best Keystone 600N, Corbin-Russwin
KeyWizard, Medeco KeyWizard, Sargent KeyWizard, Yale KeyWizard.

B. Requirements:

1. Software: Provide tracking, issuing, collecting and transferring information
regarding keys. Provide customized query, reporting, searching capability,
comprehensive location hardware listings, display key holder photos and
signature for verification, and provide automatic reminders for maintenance,
back-ups and overdue keys.

2. Provide training for Owner’s personnel on proper operation and application of key
management software.

2.21 DOOR CLOSERS

A. Manufacturers and Products:

1. Scheduled Manufacturer and Product: LCN 4040XP series — No Substitutions

B. Requirements:

1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements
by BHMA certified independent testing laboratory. ISO 9000 certify closers.
Stamp units with date of manufacture code.

2. Provide door closers with fully hydraulic, full rack and pinion action with high
strength cast iron cylinder, and full complement bearings at shaft.

3. Cylinder Body: 1-1/2 inch (38 mm) diameter with 3/4 inch (19 mm) diameter
double heat-treated pinion journal.

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no
seasonal closer adjustment for temperatures ranging from 120 degrees F to -30
degrees F.

5. Spring Power: Continuously adjustable over full range of closer sizes, and
providing reduced opening force as required by accessibility codes and
standards.

6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate
adjustment for latch speed, general speed, and backcheck.
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Provide closers with solid forged steel main arms and factory assembled heavy-
duty forged forearms for parallel arm closers.

Pressure Relief Valve (PRV) Technology: Not permitted.

Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder
coating finish which has been certified to exceed 100 hours salt spray testing as
described in ANSI Standard A156.4 and ASTM B117, or has special rust inhibitor
(SRI).

Provide special templates, drop plates, mounting brackets, or adapters for arms
as required for details, overhead stops, and other door hardware items interfering
with closer mounting.

2.22 PROTECTION PLATES

A. Manufacturers:

1.
2.

Scheduled Manufacturer: Ives.
Acceptable Manufacturers: Burns, Rockwood.

B. Requirements:

1.

Provide kick plates, mop plates, and armor plates minimum of 0.050 inch (1 mm)
thick, beveled four edges as scheduled. Furnish with sheet metal or wood
screws, finished to match plates.

Sizes of plates:

a. Kick Plates: 10 inches (254 mm) high by 2 inches (51 mm) less width of
door on single doors, 1 inch (25 mm) less width of door on pairs

b. Mop Plates: 4 inches (102 mm) high by 2 inches (51 mm) less width of
door on single doors, 1 inch (25 mm) less width of door on pairs

C. Armor Plates: 36 inches (914 mm) high by 2 inches (51 mm) less width of
door on single doors, 1 inch (25 mm) less width of door on pairs

2.23 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS

A. Manufacturers:

1.
2.

Scheduled Manufacturers: Glynn-Johnson.
Acceptable Manufacturers: Rixson, Sargent.

B. Requirements:

1.

2.

Provide heavy duty concealed mounted overhead stop or holder as specified for
exterior and interior vestibule single acting doors.

Provide heavy duty concealed mounted overhead stop or holder as specified for
double acting doors.

Provide heavy or medium duty and concealed or surface mounted overhead stop
or holder for interior doors as specified. Provide medium duty surface mounted
overhead stop for interior doors and at any door that swings more than 140
degrees before striking wall, open against equipment, casework, sidelights, and
where conditions do not allow wall stop or floor stop presents tripping hazard.
Where overhead holders are specified provide friction type at doors without
closer and positive type at doors with closer.
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2.24 DOOR STOPS AND HOLDERS

A. Manufacturers:

1. Scheduled Manufacturer: Ives.
2. Acceptable Manufacturers: Burns, Rockwood.

B. Provide door stops at each door leaf:

1. Provide wall stops wherever possible. Provide convex type where mortise type
locks are used and concave type where cylindrical type locks are used.

2. Where wall or floor stop cannot be used, provide medium duty surface mounted
overhead stop.

2.25 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND
GASKETING

A. Manufacturers:

1. Scheduled Manufacturer: Zero International.
2. Acceptable Manufacturers: National Guard, Reese.

B. Requirements:

1. Provide thresholds, weather-stripping (including door sweeps, seals, and
astragals) and gasketing systems (including smoke, sound, and light) as
specified and per architectural details. Match finish of other items.

2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control
door assemblies are required, provide door hardware that meets requirements of
assemblies tested according to UL 1784 and installed in compliance with NFPA
105.

3. Size of thresholds:

a. Saddle Thresholds: 1/2 inch (13 mm) high by jamb width by door width
b. Bumper Seal Thresholds: 1/2 inch (13 mm) high by 5 inches (127 mm)
wide by door width

4. Provide door sweeps, seals, astragals, and auto door bottoms only of type where
resilient or flexible seal strip is easily replaceable and readily available.

2.26 SILENCERS

A. Manufacturers:

1. Scheduled Manufacturer: Ives.
2. Acceptable Manufacturers: Burns, Rockwood.

B. Requirements:

1. Provide "push-in" type silencers for hollow metal or wood frames.

2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and
two for each pair frame.

3. Omit where gasketing is specified.
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2.27 MAGNETIC HOLDERS

A. Manufacturers:

1.
2.

Scheduled Manufacturer: LCN.
Acceptable Manufacturers: Rixson, Sargent.

B. Requirements:

1.

Provide wall or floor mounted electromagnetic door release as specified with
minimum of 25 pounds of holding force. Coordinate projection of holder and
armature with other hardware and wall conditions to ensure that door sits parallel
to wall when fully open. Connect magnetic holders on fire-rated doors into the fire
control panel for fail-safe operation.

2.28 DOOR POSITION SWITCHES

A. Manufacturers:

1.
2.

Scheduled Manufacturer: Schlage.
Acceptable Manufacturers: GE-Interlogix, Sargent.

B. Requirements:

1.
2.

Provide recessed or surface mounted type door position switches as specified.
Coordinate door and frame preparations with door and frame suppliers. If
switches are being used with magnetic locking device, provide minimum of 4
inches (102 mm) between switch and magnetic locking device.

2.29 FINISHES

A. Finish: BHMA 626/652 (US26D); except:

CoNoOAWNE

Hinges at Exterior Doors: BHMA 630 (US32D)
Continuous Hinges: BHMA 630 (US32D)

Continuous Hinges: BHMA 628 (US28)

Push Plates, Pulls, and Push Bars: BHMA 630 (US32D)
Protection Plates: BHMA 630 (US32D)

Overhead Stops and Holders: BHMA 630 (US32D)
Door Closers: Powder Coat to Match

Wall Stops: BHMA 630 (US32D)

Latch Protectors: BHMA 630 (US32D)

10 Weatherstripping: Clear Anodized Aluminum
11. Thresholds: Mill Finish Aluminum

EXECUTION

3.01 EXAMINATION

A. Prior to installation of hardware, examine doors and frames, with Installer present, for
compliance with requirements for installation tolerances, labeled fire-rated door
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D.

assembly construction, wall and floor construction, and other conditions affecting
performance.

Field verify existing doors and frames receiving new hardware and existing conditions
receiving new openings. Verify that new hardware is compatible with existing door
and frame preparation and existing conditions.

Examine roughing-in for electrical power systems to verify actual locations of wiring
connections before electrified door hardware installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A.

Mount door hardware units at heights to comply with the following, unless otherwise
indicated or required to comply with governing regulations.

1. Standard Steel Doors and Frames: ANSI/SDI A250.8.

2. Custom Steel Doors and Frames: HMMA 831.

3. Wood Doors: DHI WDHS. 3, "Recommended Locations for Architectural
Hardware for Wood Flush Doors."

Install each hardware item in compliance with manufacturer’s instructions and
recommendations, using only fasteners provided by manufacturer.

Do not install surface mounted items until finishes have been completed on
substrate. Protect all installed hardware during painting.

Set units level, plumb and true to line and location. Adjust and reinforce attachment
substrate as necessary for proper installation and operation.

Drill and countersink units that are not factory prepared for anchorage fasteners.
Space fasteners and anchors according to industry standards.

Install operating parts so they move freely and smoothly without binding, sticking, or
excessive clearance.

Hinges: Install types and in quantities indicated in door hardware schedule but not
fewer than quantity recommended by manufacturer for application indicated or one
hinge for every 30 inches (750 mm) of door height, whichever is more stringent,
unless other equivalent means of support for door, such as spring hinges or pivots,
are provided.

Intermediate Offset Pivots: Where offset pivots are indicated, provide intermediate
offset pivots in quantities indicated in door hardware schedule but not fewer than one
intermediate offset pivot per door and one additional intermediate offset pivot for
every 30 inches (750 mm) of door height greater than 90 inches (2286 mm).

Lock Cylinders: Install construction cores to secure building and areas during
construction period.

1. Replace construction cores with permanent cores as indicated in keying section.
2. Furnish permanent cores to Owner for installation.
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Lead Protection: Lead wrap hardware penetrating lead-lined doors. Levers and roses
to be lead lined. Apply kick and armor plates on lead-lined doors with adhesive as
recommended by manufacturer.

Wiring: Coordinate with Division 26, ELECTRICAL sections for:

Conduit, junction boxes and wire pulls.

Connections to and from power supplies to electrified hardware.
Connections to fire/smoke alarm system and smoke evacuation system.
Connection of wire to door position switches and wire runs to central room or
area, as directed by Architect.

5. Testing and labeling wires with Architect’s opening number.

el

Key Control System: Tag keys and place them on markers and hooks in key control
system cabinet, as determined by final keying schedule.

Door Closers: Mount closers on room side of corridor doors, inside of exterior doors,
and stair side of stairway doors from corridors. Mount closers so they are not visible
in corridors, lobbies and other public spaces unless approved by Architect.

Closer/Holders: Mount closer/holders on room side of corridor doors, inside of
exterior doors, and stair side of stairway doors.

Power Supplies: Locate power supplies as indicated or, if not indicated, above
accessible ceilings or in equipment room, or alternate location as directed by
Architect.

Thresholds: Set thresholds in full bed of sealant complying with requirements
specified in Division 07 Section "Joint Sealants."

Stops: Provide floor stops for doors unless wall or other type stops are indicated in
door hardware schedule. Do not mount floor stops where they may impede traffic or
present tripping hazard.

Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.

Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are
closed.

Door Bottoms: Apply to bottom of door, forming seal with threshold when door is
closed.

3.03 FIELD QUALITY CONTROL

A.

Engage qualified manufacturer trained representative to perform inspections and to
prepare inspection reports.

1. Representative will inspect door hardware and state in each report whether
installed work complies with or deviates from requirements, including whether
door hardware is properly installed and adjusted.
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3.04 ADJUSTING

A.

Initial Adjustment: Adjust and check each operating item of door hardware and each
door to ensure proper operation or function of every unit. Replace units that cannot
be adjusted to operate as intended. Adjust door control devices to compensate for
final operation of heating and ventilating equipment and to comply with referenced
accessibility requirements.

1. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly
engage lock bolt.

2. Door Closers: Adjust sweep period to comply with accessibility requirements and
requirements of authorities having jurisdiction.

Occupancy Adjustment: Approximately three to six months after date of Substantial
Completion, Installer's Architectural Hardware Consultant must examine and readjust
each item of door hardware, including adjusting operating forces, as necessary to
ensure function of doors and door hardware.

3.05 CLEANING AND PROTECTION

Clean adjacent surfaces soiled by door hardware installation.
Clean operating items as necessary to restore proper function and finish.

Provide final protection and maintain conditions that ensure door hardware is without
damage or deterioration at time of Substantial Completion.

3.06 DOOR HARDWARE SCHEDULE
Hardware items are referenced in the following hardware sets. Refer to the above-specifications
for special features, options, cylinders/keying, and other requirements. Doors 42” and greater in
width to receive 5” high heavyweight ball bearing hinges. Overhead stops may be required where
wall stops are not practical.

Windstorm Doors are to be provided with tested, approved, and specified windstorm hardware.

3.07 HARDWARE SETS

For specific project hardware sets please contact:
Philip Sanderson
(405) 202-7282
Philip.Sanderson@Allegion.com

END OF SECTION
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SECTION 01 1000
SUMMARY

PART 1 GENERAL
1.01 PROJECT
A. Project Name: CN Catoosa Child Development Center
B. Owner's Name: Cherokee Nation of Oklahoma.
C. Architect's Name: Blue River Architects, LLC.
D. The Project consists of the construction of a new Child Development Center.
1.02 CONTRACT DESCRIPTION
A. Contract Type: Refer to bidding information for Cherokee Nation
1.03 WORK BY OWNER

A. Items noted NIC (Not in Contract) will be supplied by Owner and installed by Contractor after
Substantial Completion.
1. Itis the responsibility of the Contractor to coordinate all NIC and / or Owner-furnished
items with Owner. Contractor is responsible for rough-in power and backing requirements.

1.04 OWNER OCCUPANCY

A. Owner intends to occupy the Project by the date stated in the Agreement as the contract
completion date.

B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
C. Schedule the Work to accommodate Owner occupancy.
1.05 CONTRACTOR USE OF SITE AND PREMISES
A. Construction Operations: Limited to areas noted on Drawings.
1. Locate and conduct construction activities in ways that will limit disturbance to site.

B. Arrange use of site and premises to allow:

1. Work by Others.

2. Work by Owner.

C. Provide access to and from site as required by law and by Owner:

1.  Emergency Building Exits During Construction: Keep all exits required by code open
during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Existing building spaces may not be used for storage.

E. Time Restrictions:
1. Limit conduct of especially noisy exterior work to the hours of 8am to 8pm.
2.  Asrequested by Owner.

F. Utility Outages and Shutdown:
1. Prevent accidental disruption of utility services to other facilities.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION

Cherokee Nation Catoosa Child
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SECTION 01 2000
PRICE AND PAYMENT PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Procedures for preparation and submittal of applications for progress payments.
B. Documentation of changes in Contract Sum and Contract Time.
C. Change procedures.
D. Correlation of Contractor submittals based on changes.
E. Procedures for preparation and submittal of application for final payment.
1.02 RELATED REQUIREMENTS
A. Section 01 7800 - Closeout Submittals: Project record documents.
1.03 SCHEDULE OF VALUES

A. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit draft to Architect for approval.

B. Forms filled out by hand will not be accepted.

C. Format: Utilize the Table of Contents of this Project Manual. Identify each line item with
number and title of the specification section.

D. Include in each line item, the amount of Allowances specified in this section. For unit cost
Allowances, identify quantities taken from Contract Documents multiplied by the unit cost to
achieve the total for the item.

E. Include separately from each line item, a direct proportional amount of Contractor's overhead
and profit.

F. Revise schedule to list approved Change Orders, with each Application For Payment.
1.04 APPLICATIONS FOR PROGRESS PAYMENTS
A. Payment Period: Submit at intervals stipulated in the Agreement.

B. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect for approval.

C. Forms filled out by hand will not be accepted.

D. For each item, provide a column for listing each of the following:
Iltem Number.

Description of work.

Scheduled Values.

Previous Applications.

Work in Place and Stored Materials under this Application.
Authorized Change Orders.

Total Completed and Stored to Date of Application.
Percentage of Completion.

. Balance to Finish.

10. Retainage.

E. Execute certification by signature of authorized officer.

F. Use data from approved Schedule of Values. Provide dollar value in each column for each line
item for portion of work performed and for stored products.

G. List each authorized Change Order as a separate line item, listing Change Order number and
dollar amount as for an original item of work.

OCeNooaRON =

H. Submit one electronic copy of each Application for Payment.
I.  Include the following with the application:
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Transmittal letter as specified for submittals in Section 01 3000.

Construction progress schedule, revised and current as specified in Section 01 3000.
Current construction photographs specified in Section 01 3000.

Partial release of liens from major subcontractors and vendors.

Affidavits attesting to off-site stored products.

When Architect requires substantiating information, submit data justifying dollar amounts in
question. Provide one copy of data with cover letter for each copy of submittal. Show
application number and date, and line item by number and description.

arON=

1.05 MODIFICATION PROCEDURES

A

Submit name of the individual authorized to receive change documents and who will be
responsible for informing others in Contractor's employ or subcontractors of changes to
Contract Documents.

For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect
will issue instructions directly to Contractor.

For other required changes, Architect will issue a document signed by Owner instructing

Contractor to proceed with the change, for subsequent inclusion in a Change Order.

1.  The document will describe the required changes and will designate method of
determining any change in Contract Sum or Contract Time.

2. Promptly execute the change.

For changes for which advance pricing is desired, Architect will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required and the period of time during which the requested price will be
considered valid. Contractor shall prepare and submit a fixed price quotation within 7 days.

Contractor may propose a change by submitting a request for change to Architect, describing
the proposed change and its full effect on the work, with a statement describing the reason for
the change, and the effect on the Contract Sum and Contract Time with full documentation.
Document any requested substitutions in accordance with Section 01 6000.

Computation of Change in Contract Amount: As specified in the Agreement and Conditions of

the Contract.

1. For change requested by Architect for work falling under a fixed price contract, the amount
will be based on Contractor's price quotation.

2. For change requested by Contractor, the amount will be based on the Contractor's request
for a Change Order as approved by Architect.

3.  For pre-determined unit prices and quantities, the amount will based on the fixed unit
prices.

Substantiation of Costs: Provide full information required for evaluation.
1. Onrequest, provide the following data:
a. Quantities of products, labor, and equipment.
. Taxes, insurance, and bonds.
. Overhead and profit.
. Justification for any change in Contract Time.
. Credit for deletions from Contract, similarly documented.
upport each claim for additional costs with additional information:
. Origin and date of claim.
. Dates and times work was performed, and by whom.
Time records and wage rates paid.
. Invoices and receipts for products, equipment, and subcontracts, similarly
documented.
3. For Time and Material work, submit itemized account and supporting data after completion
of change, within time limits indicated in the Conditions of the Contract.

b
c
d
e
2. S
a
b
c
d
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K.

Execution of Change Orders: Architect will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum.

Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit.

Promptly enter changes in Project Record Documents.

1.06 APPLICATION FOR FINAL PAYMENT

A

B.

Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum, previous payments, and sum remaining due.

Application for Final Payment will not be considered until the following have been
accomplished:
1. All closeout procedures specified in Section 01 7000.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED

END OF SECTION
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SECTION 01 2200
UNIT PRICES

PART 1 GENERAL
1.01 SECTION INCLUDES

A
B.

List of unit prices, for use in preparing Bids.
Defect assessment and non-payment for rejected work.

1.02 COSTS INCLUDED

A.

Unit Prices included on the Bid Form shall include full compensation for all required labor,
products, tools, equipment, plant, transportation, services and incidentals; erection, application
or installation of an item of the Work; overhead and profit.

1.03 UNIT QUANTITIES SPECIFIED

A.

Quantities indicated in the Bid Form are for bidding and contract purposes only. Quantities and
measurements of actual Work will determine the payment amount.

1.04 MEASUREMENT OF QUANTITIES

A.

o

K.

Measurement methods delineated in the individual specification sections complement the
criteria of this section. In the event of conflict, the requirements of the individual specification
section govern.

Take all measurements and compute quantities. Measurements and quantities will be verified
by Architect.

Assist by providing necessary equipment, workers, and survey personnel as required.

Measurement Devices:

1. Weigh Scales: Inspected, tested and certified by the applicable state Weights and
Measures department within the past year.

2. Platform Scales: Of sufficient size and capacity to accommodate the conveying vehicle.

3. Metering Devices: Inspected, tested and certified by the applicable state department
within the past year.

Measurement by Weight: Concrete reinforcing steel, rolled or formed steel or other metal
shapes will be measured by handbook weights. Welded assemblies will be measured by
handbook or scale weight.

Measurement by Volume: Measured by cubic dimension using mean length, width and height
or thickness.

Measurement by Area: Measured by square dimension using mean length and width or radius.
Linear Measurement: Measured by linear dimension, at the item centerline or mean chord.

Stipulated Price Measurement: Items measured by weight, volume, area, or linear means or
combination, as appropriate, as a completed item or unit of the Work.

Perform surveys required to determine quantities, including control surveys to establish
measurement reference lines. Notify Architect prior to starting work.

Contractor's Engineer Responsibilities: Sign surveyor's field notes or keep duplicate field notes
, calculate and certify quantities for payment purposes.

1.05 PAYMENT

A.

Payment for Work governed by unit prices will be made on the basis of the actual
measurements and quantities of Work that is incorporated in or made necessary by the Work
and accepted by the Architect, multiplied by the unit price.

Payment will not be made for any of the following:

1. Products wasted or disposed of in a manner that is not acceptable.
2. Products determined as unacceptable before or after placement.
3.  Products not completely unloaded from the transporting vehicle.

4. Products placed beyond the lines and levels of the required Work.
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5. Products remaining on hand after completion of the Work.
6. Loading, hauling, and disposing of rejected Products.

1.06 DEFECT ASSESSMENT

A.
B.

D.

E.

Replace Work, or portions of the Work, not complying with specified requirements.

If, in the opinion of Architect, it is not practical to remove and replace the Work, Architect will

direct one of the following remedies:

1. The defective Work may remain, but the unit price will be adjusted to a new unit price at
the discretion of Architect.

2. The defective Work will be partially repaired to the instructions of the Architect, and the
unit price will be adjusted to a new unit price at the discretion of Architect.

If, in the opinion of Owner, it is not practical to remove and replace the Work, Owner will direct

one of the following remedies:

1.  The defective Work may remain, but the unit price will be adjusted to a new unit price at
the discretion of Owner.

2.  The defective Work will be partially repaired to the instructions of the Owner, and the unit
price will be adjusted to a new unit price at the discretion of Owner.

The individual specification sections may modify these options or may identify a specific
formula or percentage price reduction.

The authority of Owner to assess the defect and identify payment adjustment is final.

1.07 SCHEDULE OF UNIT PRICES

A.

Earth Moving.

1. Common Excavation; Unit: CY.

2. Disposal of Unsuitable Soil material offsite; Unit: CY.
3.  Imported Structural Fill, complete in place; Unit: CY.

Cast-in-Place Concrete.

1.  Slab-on-grade, complete in place; Unit: CY.

2. Retaining Wall, complete in place; Unit: CY.

3. Mass concrete footing for building, complete in place; Unit: CY.

4. Mass concrete footing for signs, masts, site elements, complete in place; Unit: CY.

Metal Fabrications; Section 055000 - Metal Fabrications. Unit: 100 pounds.

Gypsum Board Assemblies.

1.  Patching and replacing gypsum wallboard; (for O to 32 sq. ft). Provide price per square
foot of finished wall / ceiling. Price is to include removing existing wallboard, installing new
wallboard, finishing, and paining. Unit price to be used at locations not indicated on
drawings.

2. Patching and replacing gypsum wallboard; (for 32 sq. ft and above). Provide price per
square foot of finished wall / ceiling. Price is to include removing existing wallboard,
installing new wallboard, finishing, and paining. Unit price to be used at locations not
indicated on drawings.

Acoustical Ceilings.

1. ACT,; Provide price per ceiling tile. Price is to include new ceiling tile to match existing,
where applicable, and for each type specified, and removal of existing tile, where
applicable. Unit price to be used at locations not indicated on drawings. Any tile damage
by the Contractor shall be replaced at Contractor’s expense.

2. ACT Grid; Provide price per 100 sq. ft of metal grid. Price is to include new ACT grid to
match existing, where applicable, and for each type specified, and removal of existing
grid, where applicable. Unit price to be used at locations not indicated on drawings. Any
grid damage by the Contractor shall be replaced at Contractor’'s expense.

Painting.
1. Painting; Provide price per square foot of painting; (for 0 to 100 sq. ft.) Price to include
preparation of existing surface and painting as specified.
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2. Painting; Provide price per square foot of painting; (for 100 sq. ft. and above) Price to
include preparation of existing surface and painting as specified.

G. Electrical Work.
1. One-inch PVC Conduit Underground, complete in place; Unit: LF.
2. One-inch Galvanized Conduit Attached under ceiling / slabs / decks; Unit: LF.
3. Two-inch PVC Conduit Underground, complete in place; Unit: LF.
4. Four-inch PVC Conduit Underground, complete in place; Unit: LF.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION
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SECTION 01 2300
ALTERNATES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Description of Alternates.

B. Procedures for pricing Alternates.

C. Documentation of changes to Contract Sum and Contract Time.
1.02 ACCEPTANCE OF ALTERNATES

A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option.
Accepted Alternates will be identified in the Owner-Contractor Agreement.

B. Coordinate related work and modify surrounding work to integrate the Work of each Alternate.
1.03 SCHEDULE OF ALTERNATES

A. Alternate 1: Country Club Drive
1. Base Bid: Specified road surface is to remain as existing, excluding all construction

required to connect to new roads including but not limited too curbs, curb cuts, and repairs
due to utility trenching.

2. Alternate ltem: Provide heavy duty asphalt pavement as indicated in drawings at Country
Club Drive.

3. Refer to Sheet: Civil Series.

B. Alternate 2: Generator
1. Base Bid: Provide Generator power for portion of the building.
2. Alternate Item: Provide generator for entire building electrical system
3. Refer to Sheet: Electrical Series, E300

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION
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SECTION 01 2500
SUBSTITUTION PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Procedural requirements for proposed substitutions.
1.02 RELATED REQUIREMENTS
A. Section 01 2300 - Alternates, for product alternatives affecting this section.
B. Section 01 3000 - Administrative Requirements: Submittal procedures, coordination.

C. Section 01 6000 - Product Requirements: Fundamental product requirements, product options,
delivery, storage, and handling.

D. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions: Restrictions on
emissions of indoor substitute products.

1.03 DEFINITIONS

A. Substitutions: Changes from Contract Documents requirements proposed by Contractor to

materials, products, assemblies, and equipment.

1. Substitutions for Cause: Proposed due to changed Project circumstances beyond
Contractor's control.
a. Unavailability.
b. Regulatory changes.

2. Substitutions for Convenience: Proposed due to possibility of offering substantial
advantage to the Project.
a. Substitution requests offering advantages solely to the Contractor will not be

considered.

1.04 REFERENCE STANDARDS

A. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage); Current
Edition.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a

representation that the submitter:

1. Has investigated proposed product and determined that it meets or exceeds the quality
level of the specified product, equipment, assembly, or system.

2. Agrees to provide the same warranty for the substitution as for the specified product.

3. Agrees to provide same or equivalent maintenance service and source of replacement
parts, as applicable.

4. Agrees to coordinate installation and make changes to other work that may be required for
the work to be complete, with no additional cost to Owner.

5. Waives claims for additional costs or time extension that may subsequently become
apparent.

6. Agrees to reimburse Owner and Architect for review or redesign services associated with
re-approval by authorities.

B. A Substitution Request for specified installer constitutes a representation that the submitter:
1. Has acted in good faith to obtain services of specified installer, but was unable to come to
commercial, or other terms.

C. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents. Burden of proof is on proposer.
1. Note explicitly any non-compliant characteristics.
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D. Where "basis of design" or named products are specified, alternate equivalent manufacturers
and materials may be proposed provided they are of equal quality and appearance to that
specified, in the opinion of the Architect. Contractor shall provide an item-by-item and side-by-
side comparison of proposed substitutions. Include all deviations and / or differences between
proposed product and specified product. Include side-by-side images to indicate differences in
appearance. Substitution forms without this information or incomplete proposals will be returned
without review. Contractor to coordinate alternate substrate and backing requirements that may
be required and compatibility with other adjacent materials and systems.

E. Content: Include information necessary for tracking the status of each Substitution Request,
and information necessary to provide an actionable response.
1. No specific form is required. Contractor's Substitution Request documentation must
include the following:
a. Project Information:
1)  Official project name and number, and any additional required identifiers
established in Contract Documents.
2) Owner's, Architect's, and Contractor's names.
3) Additional information as required to facilitate review.
b. Substitution Request Information:
1) Discrete and consecutive Substitution Request number, and descriptive
subject/title.
) Issue date.
) Reference to particular Contract Document(s) specification section number, title,
and article/paragraph(s).
Description of Substitution.
Reason why the specified item cannot be provided.
Differences between proposed substitution and specified item.
)  Description of how proposed substitution affects other parts of work.
c. Attached Comparative Data: Provide point-by-point, side-by-side comparison
addressing essential attributes specified, as appropriate and relevant for the item:
1)  Physical characteristics.

w N
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Other salient features and requirements.
Include, as appropriate or requested, the following types of documentation:
(a) Product Data:
(b) Samples.
(c) Certificates, test, reports or similar qualification data.
(d) Drawings, when required to show impact on adjacent construction
elements.
(e) Photos or images.
(f) Provide clear, legible, high resolution electronic documents.
(1) Blurry, distorted, or miss-aligned text or images, or low-quality scans
of printed materials will not be reviewed.
d. Impact of Substitution:
1)  Savings to Owner for accepting substitution.
2) Change to Contract Time due to accepting substitution.

2) In-service performance.

3) Expected durability.

4) Visual effect.

5) Sustainable design features.
6) Warranties.

7)

8)

F. Limit each request to a single proposed substitution item.
1. Submit an electronic document, combining the request form with supporting data into
single document.

G. Substitution requests that do not follow all specified procedures or contain all specified
requirements and information will be returned without review.
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1. All substitution requests must be reviewed by architect.
2. Vendor correspondence or solicitation to engineers or architect’s consultants does not
constitute a substitution request.

3.02 SUBSTITUTION PROCEDURES DURING PROCUREMENT

A. Instructions to Bidders specifies time restrictions for submitting requests for substitutions during
the bidding period, and the documents required.

3.03 SUBSTITUTION PROCEDURES DURING CONSTRUCTION
A. Architect will consider requests for substitutions only within 30 days after date of Agreement.

B. Submit request for Substitution for Cause immedately upon discovery of need for substitution,
but not later than 15 days prior to time required for review and approval by Architect, in order to
stay on approved project schedule.

C. Submit request for Substitution for Convenience immediately upon discovery of its potential
advantage to the project, but not later than 15 days prior to time required for review and
approval by Architect, in order to stay on approved project schedule.

1. In addition to meeting general documentation requirements, document how the requested
substitution benefits the Owner through cost savings, time savings, greater energy
conservation, or in other specific ways.

2.  Document means of coordinating of substitution item with other portions of the work,
including work by affected subcontractors.

3. Bear the costs engendered by proposed substitution of:

a. Owner's compensation to the Architect for any required redesign, time spent
processing and evaluating the request.

b. Other construction by Owner.

c. Other unanticipated project considerations.

D. Substitutions will not be considered under one or more of the following circumstances:
1. When they are indicated or implied on shop drawing or product data submittals, without
having received prior approval.
2.  Without a separate written request.
3. When acceptance will require revisions to Contract Documents.

3.04 RESOLUTION

A. Architect may request additional information and documentation prior to rendering a decision.
Provide this data in an expeditious manner.

B. Architect will notify Contractor in writing of decision to accept or reject request.
3.05 ACCEPTANCE
A. Accepted substitutions change the work of the Project.
3.06 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. Include completed Substitution Request Forms as part of the Project record.
END OF SECTION
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SECTION 01 3000
ADMINISTRATIVE REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

AReTIE@IMTMOUDOW

General administrative requirements.
Electronic document submittal service.
Preconstruction meeting.

Progress meetings.

Construction progress schedule.

Progress photographs.

Coordination drawings.

Submittals for review, information, and project closeout.
Number of copies of submittals.

Requests for Information (RFI) procedures.
Submittal procedures.

1.02 RELATED REQUIREMENTS

A

B.

C.

D.

Section 01 3216 - Construction Progress Schedule: Form, content, and administration of
schedules.

Section 01 6000 - Product Requirements: General product requirements.

Section 01 7000 - Execution and Closeout Requirements: Additional coordination
requirements.

Section 01 7800 - Closeout Submittals: Project record documents; operation and maintenance
data; warranties and bonds.

1.03 REFERENCE STANDARDS

A
B.

C.
D.

AlA G716 - Request for Information; 2004.

AlA G810 - Transmittal Letter; 2001.

CSI/CSC Form 12.1A - Submittal Transmittal; Current Edition.
CSI/CSC Form 13.2A - Request for Information; Current Edition.

1.04 GENERAL ADMINISTRATIVE REQUIREMENTS

A

Comply with requirements of Section 01 7000 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

1.05 PROJECT COORDINATOR

A.
B.

C.

Project Coordinator: Construction Manager.
During construction, coordinate use of site and facilities through the Project Coordinator.

Comply with Project Coordinator's procedures for intra-project communications; submittals,
reports and records, schedules, coordination drawings, and recommendations; and resolution
of ambiguities and conflicts.

Comply with instructions of the Project Coordinator for use of temporary utilities and
construction facilities. Responsibility for providing temporary utilities and construction facilities
is identified in Section 01 1000 - Summary.

Coordinate field engineering and layout work under instructions of the Project Coordinator.

Make the following types of submittals to Architect through the Project Coordinator:
1. Requests for Information.

2. Requests for substitution.

3. Shop drawings, product data, and samples.
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4. Test and inspection reports.

5. Design data.

6. Manufacturer's instructions and field reports.

7. Applications for payment and change order requests.

8. Progress schedules.

9. Coordination drawings.

10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 ELECTRONIC DOCUMENT SUBMITTAL SERVICE

A.

E.

All documents transmitted for purposes of administration of the contract are to be in electronic
(PDF, MS Word, or MS Excel) format, as appropriate to the document, and transmitted via an
Internet-based submittal service that receives, logs and stores documents, provides electronic
stamping and signatures, and notifies addressees via email.

1. Besides submittals for review, information, and closeout, this procedure applies to

Requests for Information (RFIs), progress documentation, contract modification

documents (e.g. supplementary instructions, change proposals, change orders),

applications for payment, field reports and meeting minutes, Contractor's correction
punchlist, and any other document any participant wishes to make part of the project
record.

Contractor and Architect are required to use this service.

It is Contractor's responsibility to submit documents in allowable format.

Subcontractors, suppliers, and Architect's consultants are to be permitted to use the

service at no extra charge.

5. Users of the service need an email address, internet access, and PDF review software
that includes ability to mark up and apply electronic stamps (such as Adobe Acrobat,
www.adobe.com, or Bluebeam PDF Revu, www.bluebeam.com), unless such software
capability is provided by the service provider.

6. Paper document transmittals will not be reviewed; emailed electronic documents will not
be reviewed.

7.  All other specified submittal and document transmission procedures apply, except that
electronic document requirements do not apply to samples or color selection charts.

oD

Cost: The cost of the service is to be paid by Contractor; include the cost of the service in the
Contract Sum.

Submittal Service: The selected service is:
1. Mutually agreed upon by Architect, Contractor and Owner.

Training: One, one-hour, web-based training session will be arranged for all participants, with
representatives of Architect and Contractor participating; further training is the responsibility of
the user of the service.

1. Representatives of Owner are scheduled and included in this training.

Project Closeout: Contractor may determine when to terminate the service for the project and is
responsible for obtaining archive copies of files for Owner.

3.02 PRECONSTRUCTION MEETING

A
B.

Schedule meeting after Notice of Award.

Attendance Required:
1.  Owner.

2. Architect.

3. Contractor.

Agenda:
1. Execution of Owner-Contractor Agreement.
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D.

Submission of executed bonds and insurance certificates.

Distribution of Contract Documents.

Submission of list of subcontractors, list of products, schedule of values, and progress

schedule.

5.  Submission of initial Submittal schedule.

6. Designation of personnel representing the parties to Contract.

7. Procedures and processing of field decisions, submittals, substitutions, applications for
payments, proposal request, Change Orders, and Contract closeout procedures.

8.  Scheduling.

Record minutes and distribute copies within two days after meeting to participants, with copy to
Architect, Owner, participants, and those affected by decisions made.

hPoDn

3.03 PROGRESS MEETINGS

A.

B.

E.

Schedule and administer meetings throughout progress of the work at maximum monthly
intervals.

Make arrangements for meetings, prepare agenda with copies for participants, preside at
meetings.

Attendance Required:

1 Contractor.

2.  Owner.

3. Architect.

4. Special consultants.

5. Contractor's superintendent.

6. Major subcontractors.

7. Owner's Vendors, as appropriate for coordination.

Agenda:
1. Review minutes of previous meetings.

2. Review of work progress.

3 Field observations, problems, and decisions.

4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.

6. Review of RFlIs log and status of responses.

7. Review of off-site fabrication and delivery schedules.

8. Maintenance of progress schedule.

9. Corrective measures to regain projected schedules.

10. Planned progress during succeeding work period.

11. Coordination of projected progress.

12. Maintenance of quality and work standards.

13. Effect of proposed changes on progress schedule and coordination.

14. Other business relating to work.

Record minutes and distribute copies within two days after meeting to participants, with copies
to Architect, Owner, participants, and those affected by decisions made.

3.04 CONSTRUCTION PROGRESS SCHEDULE - SEE SECTION 01 3216
3.05 PROGRESS PHOTOGRAPHS

A.

B.

o

Submit photographs with each application for payment, taken not more than 3 days prior to
submission of application for payment.

Maintain one set of all photographs at project site for reference; same copies as submitted,
identified as such.

Photography Type: Digital; electronic files.

Provide photographs of site and construction throughout progress of work produced by
photographer, acceptable to Architect.
1. Contrator may take photos. Professional photography is not required.
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E. In addition to periodic, recurring views, take photographs of each of the following events:

1. Completion of site clearing.

2. Excavations in progress.

3. Foundations in progress and upon completion.

4.  Structural framing in progress and upon completion.

5.  Enclosure of building, upon completion.

6. Final completion, minimum of ten (10) photos.

F. Views:

1. Provide non-aerial photographs from four cardinal views at each specified time, until date
of Substantial Completion.

2. Consult with Architect for instructions on views required.

3. Provide factual presentation.

4. Provide correct exposure and focus, high resolution and sharpness, maximum depth of

field, and minimum distortion.

G. Digital Photographs: 24 bit color, minimum resolution of 1024 by 768, in JPG format; provide
files unaltered by photo editing software.
1.  Delivery Medium: Via email.
2. File Naming: Include project identification, date and time of view, and view identification.
3. PDF File: Assemble all photos into printable pages in PDF format, with 2 to 3 photos per
page, each photo labeled with file name; one PDF file per submittal.

3.06 COORDINATION DRAWINGS
A. Provide information required by Project Coordinator for preparation of coordination drawings.
B. Review drawings prior to submission to Architect.

3.07 REQUESTS FOR INFORMATION (RFI)

A. Definition: A request seeking one of the following:

1. Aninterpretation, amplification, or clarification of some requirement of Contract
Documents arising from inability to determine from them the exact material, process, or
system to be installed; or when the elements of construction are required to occupy the
same space (interference); or when an item of work is described differently at more than
one place in Contract Documents.

2. Aresolution to an issue which has arisen due to field conditions and affects design intent.

B. Whenever possible, request clarifications at the next appropriate project progress meeting, with
response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

C. Preparation: Prepare an RFI immediately upon discovery of a need for interpretation of
Contract Documents. Failure to submit a RFI in a timely manner is not a legitimate cause for
claiming additional costs or delays in execution of the work.

1. Prepare a separate RFI for each specific item.
a. Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.
b. Do not forward requests which solely require internal coordination between
subcontractors.
2. Prepare in a format and with content acceptable to Owner.
a. Use AIA G716 - Request for Information .
b. Use CSI/CSC Form 13.2A - Request for Interpretation.
3. Prepare using an electronic version of the form appended to this section.
4. Prepare using software provided by the Electronic Document Submittal Service.
5. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

D. Reason for the RFI: Prior to initiation of an RFI, carefully study all Contract Documents to
confirm that information sufficient for their interpretation is definitely not included.
1. Include in each request Contractor's signature attesting to good faith effort to determine
from Contract Documents information requiring interpretation.
2. Unacceptable Uses for RFls: Do not use RFls to request the following::
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a. Approval of submittals (use procedures specified elsewhere in this section).
b. Approval of substitutions (see Section - 01 6000 - Product Requirements)
c. Changes that entail change in Contract Time and Contract Sum (comply with
provisions of the Conditions of the Contract).
d. Different methods of performing work than those indicated in the Contract Drawings
and Specifications (comply with provisions of the Conditions of the Contract).

3. Improper RFls: Requests not prepared in compliance with requirements of this section,
and/or missing key information required to render an actionable response. They will be
returned without a response.

4. Frivolous RFls: Requests regarding information that is clearly indicated on, or reasonably
inferable from, Contract Documents, with no additional input required to clarify the
question. They will be returned without a response.

a. The Owner reserves the right to assess the Contractor for the costs (on time-and-
materials basis) incurred by the Architect, and any of its consultants, due to
processing of such RFls.

E. Content: Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.

1. Official Project name and number, and any additional required identifiers established in

Contract Documents.

Owner's, Architect's, and Contractor's names.

Discrete and consecutive RFI number, and descriptive subject/title.

Issue date, and requested reply date.

Reference to particular Contract Document(s) requiring additional

information/interpretation. Identify pertinent drawing and detail number and/or

specification section number, title, and paragraph(s).

6. Annotations: Field dimensions and/or description of conditions which have engendered
the request.

7. Contractor's suggested resolution: A written and/or a graphic solution, to scale, is
required in cases where clarification of coordination issues is involved, for example;
routing, clearances, and/or specific locations of work shown diagrammatically in Contract
Documents. If applicable, state the likely impact of the suggested resolution on Contract
Time or the Contract Sum.

aRrODN

F. Attachments: Include sketches, coordination drawings, descriptions, photos, submittals, and
other information necessary to substantiate the reason for the request.

G. RFILog: Prepare and maintain a tabular log of RFls for the duration of the project.
Indicate current status of every RFI. Update log promptly and on a regular basis.
Note dates of when each request is made, and when a response is received.
Highlight items requiring priority or expedited response.

Highlight items for which a timely response has not been received to date.
Remove improper or frivolous RFls.

H. Review Time: Architect will respond and return RFls to Contractor within seven calendar days
of receipt. For the purpose of establishing the start of the mandated response period, RFls
received after 12:00 noon will be considered as having been received on the following regular
working day.

1.  Response period may be shortened or lengthened for specific items, subject to mutual
agreement, and recorded in a timely manner in progress meeting minutes.

I. Responses: Content of answered RFls will not constitute in any manner a directive or
authorization to perform extra work or delay the project. If in Contractor's belief it is likely to
lead to a change to Contract Sum or Contract Time, promptly issue a notice to this effect, and
follow up with an appropriate Change Order request to Owner.

1.  Response may include a request for additional information, in which case the original RFI
will be deemed as having been answered, and an amended one is to be issued forthwith.
Identify the amended RFI with an R suffix to the original number.

Sl
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Do not extend applicability of a response to specific item to encompass other similar
conditions, unless specifically so noted in the response.

Upon receipt of a response, promptly review and distribute it to all affected parties, and
update the RFI Log.

Notify Architect within seven calendar days if an additional or corrected response is
required by submitting an amended version of the original RFI, identified as specified
above.

3.08 SUBMITTAL SCHEDULE
A. Submit to Architect for review a schedule for submittals in tabular format.

1.
2.

3.

Coordinate with Contractor's construction schedule and schedule of values.

Format schedule to allow tracking of status of submittals throughout duration of

construction.

Arrange information to include scheduled date for initial submittal, specification number

and title, submittal category (for review or for information), description of item of work

covered, and role and name of subcontractor.

Account for time required for preparation, review, manufacturing, fabrication and delivery

when establishing submittal delivery and review deadline dates.

a. For assemblies, equipment, systems comprised of multiple components and/or
requiring detailed coordination with other work, allow for additional time to make
corrections or revisions to initial submittals, and time for their review.

3.09 SUBMITTALS FOR REVIEW
A. When the following are specified in individual sections, submit them for review:

1.
2.
3.
4.

Product data.

Shop drawings.
Samples for selection.
Sampiles for verification.

B. Submit to Architect for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 01 7800 - Closeout
Submittals.

3.10 SUBMITTALS FOR INFORMATION
A. When the following are specified in individual sections, submit them for information:

Nooakwn =

Design data.

Certificates.

Test reports.

Inspection reports.
Manufacturer's instructions.
Manufacturer's field reports.
Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.
3.11 SUBMITTALS FOR PROJECT CLOSEOUT
A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 01 7800 - Closeout Submittals:

1

2.
3.
4.

Project record documents.
Operation and maintenance data.
Warranties.

Bonds.
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5.

Other types as indicated.

D. Submit for Owner's benefit during and after project completion.
3.12 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents: Submit one electronic copy in PDF format; an electronically-marked up
file will be returned. Create PDFs at native size and right-side up; illegible files will be rejected.

B. Samples: Submit the number specified in individual specification sections; one of which will be
retained by Architect.

1.
2.

After review, produce duplicates.
Retained samples will not be returned to Contractor unless specifically so stated.

3.13 SUBMITTAL PROCEDURES
A. General Requirements:

1.
2.

3.

10.

11.
12.

13.

14.
15.

Use a single transmittal for related items.

Submit separate packages of submittals for review and submittals for information, when

included in the same specification section.

Transmit using approved form.

a. Use form generated by Electronic Document Submittal Service software.

Sequentially identify each item. For revised submittals use original number and a

sequential numerical suffix.

Identify: Project; Contractor; subcontractor or supplier; pertinent drawing and detail

number; and specification section number and article/paragraph, as appropriate on each

copy.

Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of

products required, field dimensions, adjacent construction work, and coordination of

information is in accordance with the requirements of the work and Contract Documents.

a. Submittals from sources other than the Contractor, or without Contractor's stamp will
not be acknowledged, reviewed, or returned.

b. Clearly indicate marks made by Contractor and marks made by others prior to
submitting to Architect. Use prefix before each mark, color coded legend or another
method that is clearly understandable.

Deliver each submittal on date noted in submittal schedule, unless an earlier date has

been agreed to by all affected parties, and is of the benefit to the project.

a. Send submittals in electronic format via email to Architect.

Schedule submittals to expedite the Project, and coordinate submission of related items.

a. For each submittal for review, allow 15 days excluding delivery time to and from the
Contractor.

b. For sequential reviews involving Architect's consultants, Owner, or another affected
party, allow an additional 7 days.

c. For sequential reviews involving approval from authorities having jurisdiction (AHJ), in
addition to Architect's approval, allow an additional 30 days.

Identify variations from Contract Documents and product or system limitations that may be

detrimental to successful performance of the completed work.

Provide space for Contractor and Architect review stamps.

a. Include Architect's review stamp on all submitals. Blanks to be filled out as part of
Architect's review. Architect will provide stamp in electronic format.

b. Provide space for Engineer review stamps.

When revised for resubmission, identify all changes made since previous submission.

Distribute reviewed submittals. Instruct parties to promptly report inability to comply with

requirements.

Incomplete submittals will not be reviewed, unless they are partial submittals for distinct

portion(s) of the work, and have received prior approval for their use.

Submittals not requested will not be recognized or processed.

Architect will return submittals and shop drawings to the Contractor. The Contractor shall

be responsible for transmitting the reviewed submittals and shop drawings.
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Product Data Procedures:

1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.

3. Submit concurrently with related shop drawing submittal.

4. Do not submit (Material) Safety Data Sheets for materials or products.

Shop Drawing Procedures:
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting
Contract Documents and coordinating related work.
Do not reproduce Contract Documents to create shop drawings.
Generic, non-project-specific information submitted as shop drawings do not meet the
requirements for shop drawings.
4. Provide size and scale of shop drawings appropriate for type of material, system or
assembly. All text, drawings, dimensions or other graphics shall be clearly legible.
a. Shop drawings that are not clearly legible will be returned without review.

2.
3.

Samples Procedures:

1. Transmit related items together as single package.

2. Identify each item to allow review for applicability in relation to shop drawings showing
installation locations.

3. Include with transmittal high-resolution image files of samples to facilitate electronic review
and approval. Provide separate submittal page for each item image.

3.14 SUBMITTAL REVIEW

A.

B.

Submittals for Review: Architect will review each submittal, and approve, or take other
appropriate action.

Submittals for Information: Architect will acknowledge receipt and review. See below for
actions to be taken.

Architect's actions will be reflected by marking each returned submittal using virtual stamp on

electronic submittals.

1.  Notations may be made directly on submitted items and/or listed on appended Submittal
Review cover sheet.

Architect's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:
a. "Reviewed", or language with same legal meaning.
b. "Furnish as corrected or reviewed - comments noted", or language with same legal
meaning.
1) At Contractor's option, submit corrected item, with review notations
acknowledged and incorporated.
c. "Reviewed, comments noted - Submit for record”, or language with same legal
meaning.
1)  Resubmit corrected item, with review notations acknowledged and incorporated.
Resubmit separately, or as part of project record documents.
2) Non-responsive resubmittals may be rejected.
2. Not Authorizing fabrication, delivery, and installation:
a. "Revise and Resubmit".
1)  Resubmit revised item, with review notations acknowledged and incorporated.
2) Non-responsive resubmittals may be rejected.
b. "Rejected".
1)  Submit item complying with requirements of Contract Documents.

Architect's and consultants' actions on items submitted for information:

1. ltems for which no action was taken:
a. "Received" - to notify the Contractor that the submittal has been received for record
only.

2. ltems for which action was taken:
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a. "Reviewed" - no further action is required from Contractor.
END OF SECTION
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SECTION 01 3216
CONSTRUCTION PROGRESS SCHEDULE

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Preliminary schedule.
B. Construction progress schedule, bar chart type.
1.02 REFERENCE STANDARDS
A. AGC (CPSM) - Construction Planning and Scheduling Manual; 2004.
B. M-H (CPM) - CPM in Construction Management - Project Management with CPM; 2016.
1.03 SUBMITTALS

A. Within 10 days after date established in Notice to Proceed, submit preliminary schedule
defining planned operations for the first 60 days of Work, with a general outline for remainder of
Work.

If preliminary schedule requires revision after review, submit revised schedule within 10 days.

w

C. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed
schedule.

D. Within 10 days after joint review, submit complete schedule.
E. Submit updated schedule with each Application for Payment.
F. Submit in PDF format.

1.04 QUALITY ASSURANCE

A. Scheduler: Contractor's personnel or specialist Consultant specializing in CPM scheduling with
one years minimum experience in scheduling construction work of a complexity comparable to
this Project, and having use of computer facilities capable of delivering a detailed graphic
printout within 48 hours of request.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 PRELIMINARY SCHEDULE
A. Prepare preliminary schedule in the form of a horizontal bar chart.
3.02 CONTENT

A. Show complete sequence of construction by activity, with dates for beginning and completion of
each element of construction.

B. Identify each item by specification section number.
C. Include conferences and meetings in schedule.

D. Show accumulated percentage of completion of each item, and total percentage of Work
completed, as of the first day of each month.

E. Provide separate schedule of submittal dates for shop drawings, product data, and samples,
owner-furnished products, products identified under Allowances, and dates reviewed submittals
will be required from Architect. Indicate decision dates for selection of finishes.

F. Indicate delivery dates for owner-furnished products.

G. Coordinate content with schedule of values specified in Section 01 2000 - Price and Payment
Procedures.

H. Provide legend for symbols and abbreviations used.
3.03 BAR CHARTS
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A.
B.

Include a separate bar for each major portion of Work or operation.
Identify the first work day of each week.

3.04 UPDATING SCHEDULE

A.
B.

o

Maintain schedules to record actual start and finish dates of completed activities.

Indicate progress of each activity to date of revision, with projected completion date of each
activity.

Annotate diagrams to graphically depict current status of Work.

Identify activities modified since previous submittal, major changes in Work, and other
identifiable changes.

Indicate changes required to maintain Date of Substantial Completion.
Submit reports required to support recommended changes.

Provide narrative report to define problem areas, anticipated delays, and impact on the
schedule. Report corrective action taken or proposed and its effect.

3.05 DISTRIBUTION OF SCHEDULE

A. Distribute copies of updated schedules to Contractor's project site file, to subcontractors,
suppliers, Architect, Owner, and other concerned parties.
B. Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in
schedules.
END OF SECTION
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SECTION 01 3553
SECURITY PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Security measures including entry control, personnel identification, and miscellaneous
restrictions.

1.02 RELATED REQUIREMENTS
A. Section 01 1000 - Summary: use of premises and occupancy.

B. Section 01 5000 - Temporary Facilities and Controls: Temporary lighting, site fence, and
barriers and enclosures.

1.03 SECURITY PROGRAM

A. Protect Work , existing premises and Owner's operations from theft, vandalism, and
unauthorized entry.

B. Initiate program in coordination with Owner's existing security system at project mobilization.

C. Maintain program throughout construction period until Owner acceptance precludes the need
for Contractor security.

1.04 ENTRY CONTROL
A. Restrict entrance of persons and vehicles into Project site .
B. Allow entrance only to authorized persons with proper identification.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION
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SECTION 01 4000
QUALITY REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

K.

CTIO@MTMUOW

Submittals.

Quality assurance.

References and standards.

Testing and inspection agencies and services.
Contractor's construction-related professional design services.
Contractor's design-related professional design services.
Control of installation.

Mock-ups.

Tolerances.

Manufacturers' field services.

Defect Assessment.

1.02 RELATED REQUIREMENTS

A.
B.
C.

Document 00 3100 - Available Project Information: Soil investigation data.
Section 01 3000 - Administrative Requirements: Submittal procedures.
Section 01 6000 - Product Requirements: Requirements for material and product quality.

1.03 REFERENCE STANDARDS

A.

B.

G.

H.

ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants;
2008 (Reapproved 2023).

ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for
Use in Construction and Criteria for Testing Agency Evaluation; 2024.

ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry; 2023.

ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing
and/or Inspection of Soil and Rock as Used in Engineering Design and Construction; 2023.

ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection; 2023.

ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.

ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and
Evaluating of Manufactured Building Components; 2016.

IAS ACB89 - Accreditation Criteria for Testing Laboratories; 2018.

1.04 DEFINITIONS

A.

B.

Contractor's Quality Control Plan: Contractor's management plan for executing the Contract for
Construction.

Contractor's Professional Design Services: Design of some aspect or portion of the project by
party other than the design professional of record. Provide these services as part of the
Contract for Construction.

1. Design Services Types Required:

a. Construction-Related: Services Contractor needs to provide in order to carry out the
Contractor’s sole responsibilities for construction means, methods, techniques,
sequences, and procedures.

b. Design-Related: Design services explicitly required to be performed by another
design professional due to highly-technical and/or specialized nature of a portion of
the project. Services primarily involve engineering analysis, calculations, and design,
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and are not intended to alter the aesthetic aspects of the design.

C. Design Data: Design-related, signed and sealed drawings, calculations, specifications,
certifications, shop drawings and other submittals provided by Contractor, and prepared directly
by, or under direct supervision of, appropriately licensed design professional.

1.05 CONTRACTOR'S CONSTRUCTION-RELATED PROFESSIONAL DESIGN SERVICES

A. Coordination: Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

B. Provide such engineering design services as may be necessary to plan and safely conduct
certain construction operations, pertaining to, but not limited to the following:

Temporary sheeting, shoring, or supports.

Temporary scaffolding.

Temporary bracing.

Temporary falsework for support of spanning or arched structures.

Temporary foundation underpinning.

Temporary stairs or steps required for construction access only.

Temporary hoist(s) and rigging.

Investigation of soil conditions to support construction equipment.

1.06 CONTRACTOR'S DESIGN-RELATED PROFESSIONAL DESIGN SERVICES

A. Coordination: Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

PNk LN =

B. Base design on performance and/or design criteria indicated in individual specification sections.
1. Submit a Request for Information to Architect if the criteria indicated are not sufficient to
perform required design services.

C. Scope of Contractor's Professional Design Services: Provide for the following items of work:
1.  Concrete Mix Design: As described in Section 03 3000 - Cast-in-Place Concrete.
2. Structural Design of Steel Connections: As described in Section 05 1200 - Structural

Steel Framing.

3. Structural Design of Steel Connections: As described in Section 05 2100 - Steel Joist

Framing.

Structural Design of Steel Decking: As described in Section 05 3100 - Steel Decking.

Structural Design of Metal Framing: As described in Section 05 4000 - Cold-Formed

Metal Framing.

6.  Structural Design of Metal Fabrications: As described in Section 05 5000 - Metal
Fabrications.

7.  Structural Design of Railings: As described in Section 05 5213 - Pipe and Tube Railings.

8.  Structural Design: Include physical characteristics, engineering calculations, and
resulting dimensional limitations as described in Section 08 4313 - Aluminum-Framed
Storefronts.

9.  Structural Design of Awnings: As described in Section 10 7313 - Awnings.

10. Structural Design of Walkway Coverings: As described in Section 10 7326 - Walkway
Coverings.

11. Sprinkler Layout: Coordinate with ceiling installation, detailed pipe layout, and hydraulic
calculations as described in Section 21 1300 - Fire-Suppression Sprinkler Systems.

12. Additional design as indicated.
a. Contractor shall employ a consultant qualified to interpret structural criteria and other

applicable criteria that pertains to the project.

1.07 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

oA

B. Designer's Qualification Statement: Submit for Architect's knowledge as contract administrator,
or for Owner's information.

1. Include information for each individual professional responsible for producing, or
supervising production of, design-related professional services provided by Contractor.
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a. Full name.

b. Professional licensure information.

c. Statement addressing extent and depth of experience specifically relevant to design
of items assigned to Contractor.

C. Design Data: Submit for Architect's knowledge as contract administrator for the limited purpose
of assessing compliance with information given and the design concept expressed in the
Contract Documents, or for Owner's information.

1. Include calculations that have been used to demonstrate compliance to performance and
regulatory criteria provided, and to determine design solutions.

2. Include required product data and shop drawings.

3. Include a statement or certification attesting that design data complies with criteria
indicated, such as building codes, loads, functional, and similar engineering requirements.

4. Include signature and seal of design professional responsible for allocated design services
on calculations and drawings.

D. Test Reports: After each test/inspection, promptly submit two copies of report to Architect and
to Contractor.
1. Include:

Date issued.

Project title and number.

Name of inspector.

Date and time of sampling or inspection.

Identification of product and specifications section.

Location in the Project.

Type of test/inspection.

Date of test/inspection.

Results of test/inspection.

Compliance with Contract Documents.

When requested by Architect, provide interpretation of results.

2. Test report submittals are for Architect's knowledge as contract administrator for the
limited purpose of assessing compliance with information given and the design concept
expressed in the Contract Documents, or for Owner's information.

XU T SQ 000D

E. Certificates: When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities
specified for Product Data.

1. Indicate material or product complies with or exceeds specified requirements. Submit
supporting reference data, affidavits, and certifications as appropriate.

2.  Certificates may be recent or previous test results on material or product, but must be
acceptable to Architect.

F. Manufacturer's Instructions: When specified in individual specification sections, submit printed
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information. Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

G. Manufacturer's Field Reports: Submit reports for Architect's benefit as contract administrator or
for Owner.
1. Submit report in duplicate within 30 days of observation to Architect for information.
2. Submit for information for the limited purpose of assessing compliance with information
given and the design concept expressed in the Contract Documents.

1.08 QUALITY ASSURANCE

A. Testing Agency Qualifications:
1.  Prior to start of work, submit agency name, address, and telephone number, and names
of full time registered Engineer and responsible officer.
2. Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
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remedies of any deficiencies reported by the inspection.
3. Qualification Statement: Provide documentation showing testing laboratory is accredited
under IAS ACB89.

B. Designer Qualifications: Where professional engineering design services and design data
submittals are specifically required of Contractor by Contract Documents, provide services of a
Professional Engineer experienced in design of this type of work and licensed in the State in
which the Project is located.

C. Contractor's Quality Control (CQC) Plan:

1. Prior to start of work, submit a comprehensive plan describing how contract deliverables
will be produced. Tailor CQC plan to specific requirements of the project. Include the
following information:

a. Management Structure: Identify personnel responsible for quality. Include a chart
showing lines of authority.

b. Management Approach: Define, describe, and include in the plan specific
methodologies used in executing the work.

1)  Management and control of documents and records relating to quality.

2) Communications.

3) Coordination procedures.

4) Resource management.

5) Process control.

6) Inspection and testing procedures and scheduling.

7)  Control of noncomplying work.

8) Tracking deficiencies from identification, through acceptable corrective action,
and verification.

9) Control of testing and measuring equipment.

10) Project materials certification.

11) Managerial continuity and flexibility.

c. Owner will not make a separate payment for providing and maintaining a Quality
Control Plan. Include associated costs in Bid price.

d. Acceptance of the plan is required prior to start of construction activities not including
mobilization work. Owner's acceptance of the plan will be conditional and predicated
on continuing satisfactory adherence to the plan. Owner reserves the right to require
Contractor to make changes to the plan and operations, including removal of
personnel, as necessary, to obtain specified quality of work results.

D. AQuality-Control Personnel Qualifications. Engage a person with requisite training and
experience to implement and manage quality assurance (QA) and quality control (QC) for the
project.

1.09 REFERENCES AND STANDARDS
A. For products and workmanship specified by reference to a document or documents not
included in the Project Manual, also referred to as reference standards, comply with

requirements of the standard, except when more rigid requirements are specified or are
required by applicable codes.

B. Comply with reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.

D. Maintain copy at project site during submittals, planning, and progress of the specific work, until
Substantial Completion.

E. Should specified reference standards conflict with Contract Documents, request clarification
from Architect before proceeding.

F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor
those of Architect shall be altered from Contract Documents by mention or inference otherwise
in any reference document.
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1.10 TESTING AND INSPECTION AGENCIES AND SERVICES

A.

B.

Contractor shall employ and pay for services of an independent testing agency to perform other
specified testing.

Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

Contractor Employed Agency:

1. Testing agency: Comply with requirements of ASTM E329, ASTM E543, ASTM E699,
ASTM C1021, ASTM C1077, ASTM C1093, ASTM D3740, and as required for project.

2. Inspection agency: Comply with requirements of ASTM D3740, ASTM E329, and as
required for project.

3. Laboratory Qualifications: Accredited by IAS according to IAS AC89.

4. Laboratory: Authorized to operate in the State in which the Project is located.

5. Testing Equipment: Calibrated at reasonable intervals either by NIST or using an NIST
established Measurement Assurance Program, under a laboratory measurement quality
assurance program.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 CONTROL OF INSTALLATION

A

B.
C.

Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

Comply with manufacturers' instructions, including each step in sequence.

Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect before proceeding.

Comply with specified standards as minimum quality for the work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

Have work performed by persons qualified to produce required and specified quality.

Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

3.02 MOCK-UPS

A.

w

Before installing portions of the Work where mock-ups are required, construct mock-ups in
location and size indicated for each form of construction and finish required to comply with the
following requirements, using materials indicated for the completed Work. The purpose of
mock-up is to demonstrate the proposed range of aesthetic effects and workmanship.

Accepted mock-ups establish the standard of quality the Architect will use to judge the Work.

Integrated Exterior Mock-ups: Construct integrated exterior mock-up as indicated on drawings.
Coordinate installation of exterior envelope materials and products as required in individual
Specification Sections. Provide adequate supporting structure for mock-up materials as
necessary.
1. Provide the minimum integrated exterior mock-up, unless more stringent requirments are
indicated on drawings:
a. 12 ftx 12 ft size to include all specified exterior wall materials, including complete
assembly from exterior face to interior face. Include all sealants, flashing and trim and
at least one window unit.

Notify Architect fifteen (15) working days in advance of dates and times when mock-ups will be
constructed.
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K.

Provide supervisory personnel who will oversee mock-up construction. Provide workers that will
be employed during the construction at Project.

Tests shall be performed under provisions identified in this section and identified in the
respective product specification sections.

Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finish