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September 11, 2024

ADDENDUM #1
BL107-24, Construction of Beaver Ruin Wetland Park

**The question deadline for BL107-24 has been extended until Friday, September 13, 2024 at 3:00

PM. All questions regarding bids shall be directed to Jake Scarpone, Purchasing Associate Il, via

email at jake.scarpone@gwinnettcounty.com or via phone at 770-822-8722.**

CLARIFICATIONS:

C1. Revise the Table of Contents to add Division 11, Section 11 6813 Playground Equipment and to
revise Section 02 3000 Subsurface Investigation to add Appendix A.

C2. Revise Gwinnett County’s front-end page 3 SCOPE OF WORK the 5TH bullet to delete the
word “future.”

C3. Add Section 11 6813 Playground Equipment.

C4. Add Playground Site Plan as prepared by KOMPAN sheets K1.0 dated 09/11/24.

C5. Revise Section 02 3000 Subsurface Investigation to add Appendix A.

C6. Include Geotechnical Investigation as Appendix A.

QUESTIONS & ANSWERS:

Q1. After a site visit of the Beaver Ruin Wetland area, | saw that there was an additional construction
entrance that was being utilized by Clean Water Consultants at BP gas station (4450 Satellite
Blvd, Duluth, GA 30096). Will this be a possible point of access for the project?

Al. No, this location will not be available as an access point to the property.

Q2. | could not find anything within the contract specifications pertaining to who will be responsible
for submitting the Sustainable SITE certification information and paying the associated fees
with this. Is this something that Gwinnett County will handle?

A2. The County has paid all associated fees for SITES certification. The contractor will need to
participate in the process and provide the required documentation and comply with all other
requirements of the Contract Documents.

Q3. Under the section titled "Special Provisions" number 22. GEOTECHNICAL on page 8, the
paragraph calls out that the geotechnical report is attached in Appendix A, however Appendix
A cannot be located.

A3. Revise Section 02 3000 Subsurface Investigation to add Appendix A. Please see Attachment 6
for the geotechnical report.

Q4. Is there a CAD file for this project and if so, will it be made available?

A4, CAD files will be provided to the awarded contractor.

Q5. Sheet 101 of 169 (sheet PT-09 Precast Concrete Specs) of the plan drawings states in section

1.3F states that “all precast shall consist of integrally colored concrete”. Please confirm that
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A5.

Q6.

Ab.

Q7.

A7.
Q8.
A8.

Q9.
A9.

color is in fact required since it does explicitly state this in the Precast Structural Concrete
specification, Section 03-4100.

Yes, all precast shall consist of integrally colored concrete from one of PermaTrak's “standard
colors”. The owner selected standard color will be Adelaide Gray.

Sheet 101 of 169 (sheet PT-09 Precast Concrete Specs) of the plan drawings states in section
1.3D states “walking surface of top surface of treads shall have a formliner finish”. Please
confirm that a hand or broom troweled top surface of treads is not acceptable.

Permatrak treads walking surface will have the standard Permatrak finish PermaGrip. Hand or
broom troweled top surface of treads is not acceptable.

Does the Precast Concrete Specifications noted above supersede the Precast Structural
Specification, Section 03-41007?
No.

Are you able to share the Geotechnical report for this project?
Revise Section 02 3000 Subsurface Investigation to add Appendix A. Please see Attachment 6
for the geotechnical report.

Can the question deadline be extended?

The question deadline has been extended until Friday, September 13, 2024 at 3:00 PM. All
questions shall be directed to Jake Scarpone, Purchasing Associate Il, via email at
jake.scarpone@gwinnettcounty.com or via phone at 770-822-8722.

This addendum should be acknowledged in the space provided on page 15 of the bid documents and
returned with your bid. Failure to do so may result in your bid being deemed non-responsive.

Thank you,

Jake Scarpone

Jake Scarpone
Purchasing Associate

Attachments:

ocourwLOd =

Pre-Bid Conference Sign In Sheet

Revised Table of Contents

Section 11 6813 — Playground Equipment
Playground Plan

Section 02 3000 - Subsurface Investigation
Geotechnical Report
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SECTION 11 6813
PLAYGROUND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Concrete footings for playground equipment.
B. Playground equipment.
C. Location of each item of playground equipment is indicated on drawings.
1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete: Footings for playground equipment.
1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products; 2017.

B. ASTM A135/A135M - Standard Specification for Electric-Resistance-Welded Steel Pipe;
2021.

C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds and Shapes; 2020.

D. ASTM A513/A513M - Standard Specification for Electric-Resistance-Welded Carbon and
Alloy Steel Mechanical Tubing; 2020a.

E. ASTM B26/B26M - Standard Specification for Aluminum-Alloy Sand Castings; 2018, with
Editorial Revision.

F. ASTM B108/B108M - Standard Specification for Aluminum-Alloy Permanent Mold
Castings; 2019.

G. ASTM B179 - Standard Specification for Aluminum Alloys in Ingot and Molten Forms for
Castings from All Casting Processes; 2018.

H. ASTM D3363 - Standard Test Method for Film Hardness by Pencil Test; 2022.

I. ASTM F1292 - Standard Specification for Impact Attenuation of Surfacing Materials Within
the Use Zone of Playground Equipment; 2022.

J. ASTM F1487 - Standard Consumer Safety Performance Specification for Playground
Equipment for Public Use; 2021.

K. CPSC Pub. No. 325 - Public Playground Safety Handbook; 2015.
1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: For manufactured equipment, provide manufacturer's product data
showing materials of construction, compliance with specified standards, installation
procedures, safety limitations, and the number of users permitted.

CPL 9-11-2024
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C. Shop Drawings: Detailed scale drawings showing play event layout, Use Zone perimeters,
and fall height for each play event.
1. Show locations and dimensions of footings and anchorage points.
2. Clearly identify mounting elevations in relation to a fixed survey point on site and to
subgrade elevation and depth of protective surfacing.

D. Letter from manufacturer certifying that the installer is approved.
1.05 QUALITY ASSURANCE

A. Maintain one copy of the latest edition of ASTM F1487 and CPSC Pub. No. 325 at project
site.

B. Installer Qualifications: Company certified by manufacturer for training and experience
installing playground equipment.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store equipment to project site in accordance with manufacturer's
recommendations.

B. Store materials in a dry, covered area, elevated above grade.
1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide manufacturer's standard warranty.
PART 2 PRODUCTS
2.01 NOTE:
A.  Where manufacturers are listed, add "Or approved equal".

B. All references to manufacturer(s) and “approved equal" are included for description of
quality and content of the designated equipment/materials. Equivalent items may be
accepted if they meet all standards of quality and purpose for the intended use, as
determined by Gwinnett County.

C. Substitutions request requirements: Refer to Section 01 6300 — Substitutions.
2.02 MANUFACTURERS

A. Playground Equipment:
1. KOMPAN, INC.

2.03 PLAYGROUND EQUIPMENT - GENERAL

A. Design Assumptions: Because the safety of the playground depends on strict compliance
with design criteria, this information is provided for Contractor's information.
1. Playground has been designed for children ages 2-5 and 5-12.
2. If deviations from specified dimensions, especially fall heights, is required, obtain
approval prior to proceeding; follow approval request procedure as specified for
substitutions.

B. Mount equipment on concrete footings, unless otherwise indicated.

CPL 9-11-2024
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C.

1. Protective Surfacing Depth: As indicated on drawings.

2. Provide supports as required to mount equipment at proper height above finish and
sub-grades to allow installation of sufficient depth of protective surfacing; portion of
support below top of surfacing must comply with specified requirements for
equipment.

3. Paint portion of support that is intended to be installed below top surface of
protective surfacing a different color, or mark in other permanent way, so that
installers and maintainers of protective surfacing can easily determine whether
sufficient depth has been installed.

Provide permanent label for each equipment item stating age group that equipment was
designed for, manufacturer identification, and warning labels in accordance with ASTM
F1487.

2.04 PLAYGROUND EQUIPMENT

A.

Comply with ASTM F1487 and CPSC Pub. No. 325; provide equipment complying with

specified requirements for relevant age group(s).

1. Provide components having factory-drilled holes; do not use components with extra
holes that will not be filled by hardware or covered by other components.

Equipment Schedule:
1. Refer to Civil drawings.

Equipment Locations:
1. Refer to Civil drawings.

2.05 MATERIALS

CPL

A.

Steel Pipe and Tube: Comply with ASTM A135/A135M, ASTM A500/A500M, or ASTM

A513/A513M; hot-dipped galvanized and free of excess weld and spatter.

1. Tensile Strength: 45,000 psi, minimum.

2. Yield Point: 33,000 psi, minimum.

3. Galvanizing: Hot-dip metal components in zinc after fabrication, in accordance with
ASTM A123/A123M; remove tailings and sharp protrusions and burnish edges.

513/A513M; hot-dipped galvanized and free of excess weld and spatter. Metal
Fireman's poles, handles, spacers, chains and bars are made from stainless steel.

Brackets, support legs and chains are hot dip galvanized steel tested for compliance with
US CPSIA requirements regarding lead content as well as the European Standard EN 71-3
regarding migration of unwanted substances.

Springs are made of steel qualities that meet DIN 17221. The springs are subjected to shot
peening to prevent crack formation and fatigue fracture. Spring durability and expected
life in use are tested on a sampling basis to ascertain that the spring will function after
more than 5 years of normal use. Springs are fitted with patented anti-pinch clamps of
cast nylon.

Extruded Aluminum: ASTM B221 or ASTM B221M, Alloy 6061, 6062, or 6063.

9-11-2024
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CPL

G.
H.

1. Tensile Strength: 39,000 psi, minimum.
2. Yield Point: 36,500 psi, minimum.

Cast Aluminum: ASTM B26/B26M, ASTM B108/B108M, or ASTM B179.

Chain: Corrosion resistant zinc plated steel; minimum size 4/0; polyvinyl chloride (PVC)
coating.

Rope Cable: Strands of steel cable with UV-stabilized polypropylene synthetic covering;
ends capped to prevent fraying.
1. Nets and ropes:

a. Nets and ropes are made of UV-stabilized PP (polypropylene) with inner steel
cable reinforcement. Ultimate tensile strength of the rope is at least 2,500 kg. The
net connectors are KOMPAN-designed and made from a specially formulated
injection-molded PA (polyamide) in order to perform the maximum strength and
UV stability. Nets and ropes are equipped with stainless steel chains in the end
for adjustment due to variation in Robinia dimensions.

Plastic: Panels for decoration and attachment of slides are made of 19MM Ecocoretm.

Hardware: Provide without hazardous protrusions, corners, or finishes, and that require

tools for removal after installation; countersunk fasteners are preferred.

1. Use stainless steel for metal-to-metal connections; select type to minimize galvanic

corrosion of materials connected by hardware.

Use stainless steel for wood-to-wood and wood-to-metal connections.

Use stainless steel with plastic components.

Bearings: Self lubricating.

Hooks, Including S-Hooks: Closed loop; maximum gap 0.04 inches, less than the

thickness of a dime.

6. Rails, Loops, and Hand Bars: Same metal as item is mounted on or aluminum; with
powder coating.

7. Anchors: In accordance with manufacturer's recommendations.

ik wn

Wood posts, crossbars and other un-fabricated parts:

1. Species: Robinia (Black Locust)
a. De-barked and sap free Robinia trunks.
b. Cut to meet safety requirements of ASTM F1487.
c. From FSC-certified sources.

Polyvinyl Chloride (PVC) Coating: Ultraviolet (UV) stabilized and mold-resistant; slip-
resistant finish; prime parts to be coated with clear acrylic thermosetting solution, and
preheat prior to dipping in liquid PVC.

1. Thickness: 0.08 inch, minimum, plus/minus 0.02 inch.

2. Hardness: 85 durometer, when tested in accordance with ASTM D3363.

N. Concrete: As specified in Section 03 3000.

9-11-2024
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PART 3 EXECUTION
3.01 VERIFICATION OF CONDITIONS

A. Verify that playground area has been graded to subgrade elevations required and that
excess soil, rocks, and debris have been removed.

B. Verify that playground equipment footings have been installed in proper locations and at
proper elevations.

C. Verify location of underground utilities and facilities in playground area; damage to
underground utilities and facilities will be repaired at Contractor's expense.

3.02 INSTALLATION

A. Coordinate work with preparation for and installation of protective surfacing specified in
Section 32 1816.13; install protective surfacing after playground equipment installation.

B. Install in accordance with CPSC Pub. No. 325, ASTM F1487, manufacturer's instructions,
and requirements of authorities having jurisdiction (AH)J).

C. Anchor equipment securely below bottom elevation of resilient surfacing layer.

D. Install without sharp points, edges or protrusions, entanglement hazards, pinch, crush, or
shear points.

E. Do not modify play events on site without written approval of manufacturer.
F. Install required signage if not factory-installed.
3.03 FIELD QUALITY CONTROL

A. Obtain the services of the equipment manufacturer's field representative to review the
finished installation for compliance with specified requirements and with design criteria to
the extent known to the Contractor; submit report of field review.

B. Owner or Owner's representative will inspect playground equipment after installation to
verify that playground meets specified design safety and accessibility requirements.

C. Repair or replace rejected work until compliance is achieved.
3.04 CLEANING
A. Restore adjacent existing areas that have been damaged from the construction.

B. Clean playground equipment of construction materials, dirt, stains, filings, and blemishes
due to shipment or installation; clean in accordance with manufacturer's instructions,
using cleaning agents as recommended by manufacturer.

C. Clean playground area of excess construction materials, debris, and waste.

D. Remove excess and waste material and dispose of off-site in accordance with
requirements of authorities having jurisdiction (AH)J).

3.05 PROTECTION

A. Protect installed products until Date of Substantial Completion.

CPL 9-11-2024
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SECTION 02 3000
SUBSURFACE INVESTIGATION

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Attached subsurface evaluation report - Appendix A.
1.02 DESCRIPTION

A. A soils investigation report titled Report of Geotechnical Exploration Beaver ruin Wetlands
Park, dated January 7th, 2021, has been prepared for the site of this work by UNITED
CONSULTING and is attached.

B. A soils investigation report titled Report of Geotechnical Exploration Beaver ruin Wetlands
Park, dated December 21, 2020, has been prepared for the site of this work by UNITED
CONSULTING and is attached.

C. A Boardwalk Foundation Recommendations letter from Tetra Tech dated December 31,
2020.

D. Such information is not a warranty of subsurface conditions and may not reflect
subsurface conditions over the entire proposed construction area. The Contractor shall be
responsible for their interpretations and use of the information.

E. The availability or use of the soils investigation report and logs of test borings shall not be
construed as a waiver of the Contractor's duty to examine the site and the conditions
affecting the work, and does not relieve the Contractor from the risk of soil or subsurface
conditions which could reasonably be anticipated.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)
END OF SECTION 02 3000

CPL 09-11-2024
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nite  ons Iting has o plete a eote hni al plo ation fo the Bea e in etlan s aktobe

lo ate totheso thof ateliteBole a in | th innett o nty eogia lease efe tothete t
ofthe epotfo a oe etaile is ssionoftheite ss aie belo

The eote hnial ploatonpoga inl e t ele 12 T oil Boings an li ite labo atoy
testing

1 Belo thegon s fae boingB- en o ntee 2 feetoffill soils The fillen o nte e onsiste
of loose an ithta esofsiltan lay an gene ally appea e to be fee of ebis an o gani
ontent itha tan a enet ation Test esistan e - al e of blo spe foot bpf

2 atially eathee o0k asen o nte e inboingsB-2th o ghB- at epths angingfo
1 feetto2 feet ge ef salo e inboingsB-1 B-2 an B- at epths angingfo 1
feetto 2 feet iffi Ite a ation on itions ipping an o blasting asso iate ith o ok
aenotgeneallye pe te fo assga ingofthesite e notethatshallo e 0 ok aybe
p esentbet eeno a ayfo theaease ploe

on ate asen o ntee inea hofthe boings at epths angingfo 1 footto feet atthe

ti eof ilingo 24ho safte iling on ate ontol ilbe e ie fo thispoet The
ontato sho |l bepepae to e oepe he ate an o go n ate asnee e on ate
le els sho | be anti ipate to fl t ate ith the hange of seasons ingpeio sof eylo o

high p e ipitation o0 e to hangesinthe floo plaino ateshe pstea fo theaea

4 Ooi e thatthesiteispepae as e o en e itiso opinionthatthe p opose boa alks
an be s ppo te on heli al pie footings etaile e o en ationsfo fo n ationsaein | e in
the te t
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2.0 PROJECT INFORMATION
The oet iteislo ate so thof atelliteBo le a in | th innett o nty eogia Thepoet
siteislo ate ina etlan an gassaea ith eeks stea s an onse ation ease ents The
oet ite asa esse ia atellite Bo le a poie sites ey as tilie to ete inethe
bo n aiesofthe oet ite Thesite asbho n by ateliteBolea an o e ialst t esto
the noth an by esi entialaeastothe est by oo e aeasan - totheso th an by oo e

aeasan esi en estothe east The gene al lo ation of the p oe tsite is sho nonthe atta he ite
Lo ation lan ig e1

topog aphi site plan aspo i e bythe lient ate file ate 1122 201 le ations at the site
angefo abot 0 inthenothen one nea ateliteBo le a to 7 alongthe eek nningin
the ent al-no the n po tion of the site

e n estan thatthepoet ill onsistofstea estoationan e elop entofapak hih il
inl eboa alks on etetailst ssbiges a ent epi ni aeas obse ationto es an othe
a enities The s ope of this poet asonlyli ite tothe tailan the stea esto ation
a eas
Base onan - ailan asso iate atta h entfo ohn yleat e aTak ate 112 2020 e

n e stan thatthe boa alk pie ea tions illbe asfollo s

Table 1: Boardwalk Pier Reaction Loads

Direction Service Loads (kips) Factored Loads (kips)
ial et al 2 4 LLL 4 L LL
Late al o i ontal 10 2

fthea t al plansan site g a inginfo ation ay signifi antly fo the abo e anti ipate al es nite
ons lting stbe ontate to ete ineifo e o en ationssho | be e-e al ate an o e ise
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3.0 PURPOSE

The p pose of this eote hni al plo ation as to assess the gene al type an on ition of the
s bs fae ateialsatthe o0et itean topoiefon ation e o en ations fo boa alks
etaining alls ga ing eath ok ality ontolan othe geote hni al elate iss es ee e pe tinent
tothispoe t
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4.0 SCOPE

The s ope of o geote hni ale plo ationin | e thefollo ingite s
1 Boinglayo tan leaing n ego n tilities

2 is al e onnaissan e of the site fo a geote hni al stan point

illingt el e 12 tan a enet ation Test T boingsto assessthe alityan onsisten y of
thes bs fa e soils

4 is ale al ation ofthe soil sa ples obtaine ingo fiel -testingpoga fo f the i entifi ation
an lassifi ation

e fo inglabo ato y testing onsisting of fifteen 1 g ainsi e analysis ithhy o ete an fifteen

1 tte be g Li its fo ty-se en 47 nat al oist etests t o 2 stan a o to tests fi e

n onfine o0 pessiontests an one 1 tia ial teston ep esentati e soil sa ples as ell as si
p esistiity hloi e an s Ifate tests at ep esentati e lo ations

naly ing the e isting soil on itions ith espe ttothe p opose onst tion an

7 epa ing this epotto o entthe es lts of o fiel -testing p oga enginee ing analysis an
topoieo finingsan geneal e 0 en ations
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5.0 SUBSURFACE CONDITIONS

The geote hni al e plo ation fo thepoe t onsiste oft el e 12 T oil Boings esignate B-1
to B- along the tailan as -1to - alongthestea esto ation a ea

nitially ea h of the bo ingsen o nte e athins fi iallaye Beneaththes fi ial ateials Belo the
gon s fae boingB- en o nte e 2 feet offill soils The fillen o nte e onsiste of loose an

ithta esofsiltan lay The tan a enet ation Test esistan e - al es inthefil an s as
blo s pe foot bpf

Belo thefilinboingB- an thego n s fa einthe e aining bo ings typi al esi al soils of the

ie ont hysiog aphi oineof eogia eeenontee in the boings The esi al soils
gene ally onsiste of eylooseto ey ense an ith ayinga o ntsofsilt lay iaan ok
fag ents o eysofttostiff lay ith ayinga o ntsofsan silt ia an o kfag ents o soft
to fi ilt ith ayinga ontsofsan lay ia an o kfag ents - al es ithinthe esi al
an s ange fo 2to 4 bpf those ithinthe esi al lays ange fo 2to bpf an those ithin
the esi al ilts ange fo to bpf

atially eathee ok asen o ntee inboings B-2th o gh B- at epths anging fo
1 feetto 2  feet isate fo esi that an be penet ate ith asoil illinga ge bt
has - al esine essof100bpf The en o ntee as lassifie as ey ense an ith aying
a ontsof o kfag ents lay silt an i a

ge ef sal asen o ntee inboings B-1 B-2 an B- at epths angingfo 1 feetto2 feet
ge ef salin T boingsisthe epththatthe boing annotbea an e ithasoil ilinga ge

ge ef sal ithin esi al soils gene ally ep esents a sea of ense bol es o top of
assi ebe ok

on ate asen o ntee inea hoftheboingsat epths angingfo 1footto feetattheti e
of ilingo 24ho safte iling o n ate le elssho | beanti ipate tofl t ate iththe hange
of seasons ing peio s of ey lo o high pe ipitation o e to hanges in the floo plain o

ate she pstea of the site

The bo ings e e ba kfille ith soil ttings

0 a oe etaile es iptionofthes bs fa e on itionsen o nte e please efe tothe bo inglogs
in The ppen i bo ing s a y table is p esente belo
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Table 2: Summary of Subsurface Conditions

, Elatine Bottgm Depth Depth to Termination
, Boring Surface of Fill
Location .4 to PWR  Refusal Depth
No. Elevation Depth (ft.) (ft.) (ft)
(ft-msl) (ft) . : :
B-2 1 1 1
. B- 7 1 1 1 1
Tal gy 7 2 0
B- 2 1 2 2
B- 2 2 0
-1 0 1
-2 2 1
tea . B 4 1
esto ation 4 ,
ea ,
- 0 4 1
- 0 1
otes
1 ons faeele ations eeesti ate fo sitetopogaphi appoi e bythe
lient ate file ate 1122 201
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6.0 LABORATORY TESTING PROGRAM

Labo ato y testingfo thispoe tin | e fifteen 1 g ainsi eanalysis ithhy o ete an fifteen 1
tte beg Li its foty-se en 47 nat al oist e tests t o 2 stan a o to tests fi e

n onfine o p essiontests an one 1 tia ialteston ep esentati e soil sa ples The es Its of the
oist e ontent tests a e sho n on the bo ing logs ne tto the espe ti e sa ples teste na ati e
es iption of the labo ato y tests an thelabo ato ytest es ltsaein | e inThe ppen i

[ p esistiity hloi e an s Ifatetests eealso on te on ep esentati e soilsa plesan
the es lts tab late belo

Table 3: Soil Corrosivity Test Results

: Soil pH Soil Resistivity Chloride Sulfate
Boring Depth (ft.) (S.U) (ohm-cm) (mg/kg) (mg/kg)
B-1 2 74 0 44
B2 2 4 74 g0 4 .
En 2 44 00 4 40
52 > 74 1 400 42 1
5 > 0 100 40 0
5. 5 1 100 4 1
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1.0 DISCUSSION AND RECOMMENDATIONS

The follo ing e o en ationsaebase ono n e stan ing of the p opose onst tion the ata
obtaine in the soil test bo ings a site e onnaissan e an o e peien e iths bs fa e on itions
like those en o0 nte e atthe p oe tsite

e eo en that nite ons ltingbepoie ith pate o ents ea ly in the p epa ation of
final onst tion a ingsto ete ineifo e o en ationsaestill ali o sho| be e-e al ate
an e ise

1.1 Existing Fill

Belo thego n s fa e boingB- en o ntee 2 feet of fill soils The fill en o ntee onsiste of
loose an ithta esofsiltan layan gene ally appeae tobefeeof ebisan ogani ontent
itha tan a enet ation Test esistan e - al e of blo spe foot bpf

s ith any site ontaining n o ente e istingfill ateials itisnot n o ontofin eepe aeas
of fill soft soils t ash pitso b ie tash topsoil bo |l es e nantsofpio onst tion blast o k o
othe ns itable ateials ithine istingfill ateials The ality of the fill sho | bef the e al ate
attheti e of onst tion by p oof olling an possibly the e a ation of test pits an soft o othe ise

ns itable soils ifen o ntee sho | be e oe fo the aeaoftheplanne onst tion nite

ons lting e o en sthatthe poetb getinl es ontingen y f n s in the e ent that a eas
ontaining lo  onsisten y soils that annot be ensifie inpla eo othe ns itable ateials e iing

e o alaeen o ntee ithin the fill

1.2 Site Preparation

io to e elop ent ainlyfo b il ingsonga e e isting egetationan teesin | ing thei oot
atsho | be e oe fo theaeaofthepopose onst tion e oalofteesshol inl e
e o alofthei ootball hi h aye ten tose ealfeetbelo ga e

ny e nantsofpio negon onst tiono nego n tilitessho | be elo ate to atleast
10feeto tsi ethepei ete ofp opose b il ingfootp ints ban one tilitylinessho | bee a ate
an e oe faban one tility pipes aeleftinpla e ithinthe non-st t al a eas of the site they
sho | befile -in ne pess e ith e entgo thainga2 - ay o p essi e st ength of at least
00 psi

io topla e entofanyengineee fillo o en e entof onst tion aeasto e ei efill shallo

fo n ations slabs an pa e ents sho | be poofolle ithafllyloa e tan e -ale pt Kk
oof olling sho | be pefo e n e the obse ation of the eote hni al nginee o his
ep esentati essothat aeas hi he hibit p ping a etype ispla e ent ing p oof olling ay

be teate bya etho e o en e bythe eote hni al nginee This etho ay onsist of
n e tting an ba kfilling ith s itable enginee e fill epla ing ith s ge stone an a laye of
she n o so eothe etho thatis ee e s itable

We’re here for you.
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etothepesen eof n o ente e isting fill soils a eas e iing stabili ationan o e o alan
epla e ent ith enginee e fillsho | be anti ipate _ an b gete fo ing site p epa ation

7.3 Difficult Excavation

atially eathee oKk asen o ntee inboings B-2th o gh B- at epths anging fo
1 feetto2 feet ge ef salo e inboingsB-1 B-2 an B- at epths angingfo 1 feet
to2 feet iffi Ite a ation on itions ipping an o blasting asso iate ith o o kaenot
gene ally e pe te fo ass ga ing of the site e note that shallo e o o k aybe p esent
bet eeno a ayfo theaease ploe

tis also i po tant to note that epths to an o k an ayo e shothoi ontal istan es in the
ie _ont geologi aea an an o k ol beenontee ing onst tion at shallo e
epths bet eenan o tsi e the bo inglo ations fo thisst vy

typi ally e ies loosening by ipping ith lage o es p lling single tooth ippe s in ass
e a ation The seofspeialie e a atione ip ent s has a -hoes a kha es o possibly
blasting is typi ally e ie fo e a ationin onfine ten h e a ations elati ely so n
assi e o ktypi ally e iesblastingfo e o alin asso ten he a ation

nitte  ons lting e o en s that the follo ing etho -base efinitionsfo o kbein | e in bi
o] ents n | sionofs h efinitions anhelpa oi ontat isptesoe o0 ke a ation ing
onst tion

1 ene al a ation ny ateialo pyinganoiginal ol eof oethan1 bi ya hi h
annotbee a ate ithasingle-tooth ippe a nbya a le tato hainga ini a ba
p Il ating of notlessthan 0000 Ibs sablep Il atepilla - o lage

2 Tenh a ation ny ateialo pyinganoiginal of eof oethan12 bi ya hi h
annotbee a ate ithaba khoeha ingab ket lingfo e ate atnotlessthan 40 000 Ibs
singa o kb ketan o kteeth

7.4 Groundwater Considerations

on ate asen o ntee inea hoftheboingsat epths angingfo 1footto feetattheti e
of iling o 24 ho s afte lling bhallo go n ate is not e pe te to signifi antly i pa t
onst tion o n ate le elssho | be anti ipate tofl t ate iththe hange of seasons ing
peio sof eylo o highp e ipitaton o eto hangesinthe floo plaino ateshe pstea fo
the a ea

1.5 Caving Considerations

I e a ations shol be on te in a o ane ith the pational afety an ealth
inist ation g i elines lattening ofthee a ationsi e allsan o the seofbaing ay
be nee e to aintain stability ing onst tion

We’re here for you.
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1.6 Foundation Design and Construction

hallo sp ea footings e e initially onsi ee fo this poet ho e e e to the p esen e of
soft loose soils ithin the ppe fi e to ten feet belo go n s fa e an the p esen e of shallo
go n ate shallo spea footingsaenot onsi ee a iable fo n ation option fo the boa alk
poet elialpies eethen onsi ee asa ost-effe ti e eepfo n ationsyste fo theboa alk
poet

eli al pie s a e installe by otating heli al an hostho ghthe ppe oeb en ateialto ense
beaingstata epen ingonthe an fat e an thespe ifi pie type heli al pies aybe esigne
fo a oking o pessie apaityof tons The heli al pies ayha ean plift apa itysi ila to
the o pession apaitypo i e theeiss ffi iente be entofthe heli al pie lea se tion Late al
esistan eistypi ally po i e by installing pie satabatte fo 1h4 14° to1h1 4 ° The heli al
pie an fat e installe typi ally po i es etaile esign an installation iteia eli al pie
lea saetypiallypoie itht otothee heli es ithhelicesspa e typi allyat ti es the heli
ia ete ali ofthet oa aenthelies an ange in si e typi ally fo 10 12 an 14
in hes in ia ete eli al pie s shafts o e in iffe ent types an si es angingfo s ae soli
steel shafts 1 to 2 in si e to hallo stea shafts angingfo 27 to4

the heli al pie onfig ations an si es a e also a ailable by iffe ent heli al pie s pplies The
apa ity of the heli al pie sis ontolle bythe a i to ethat an be applie to the heli al pie
an lea asse bly inginstallation The no inal Iti ate heli al pie o p essiontension apa ity
is o elate totheto e eas e ing installation

ing installation of the heli al pies etaille e o ssho | be aintaine bya ep esentati e of o
fi. to e ify pie type lo ation length installation on itions an esti ate apa ity e e estthat
e be allo e to eie the ontato s popose e ip ent an installation poe e pio to
obili ationan onst tion

epen ingon ate ial a ailability an othe fa to s itis possible that othe eepfo n ation alte nati es

ay be e ono i ally feasible fo thispoe t e ol begla toe al ate othe eep fo n ation
optionsan poie eo en ationsfo s h ifnee e itional s bs fa e e ploation o | be
e ie epen ingon the type of alte nati e eep fo n ation option onsi e e

Base ontheloa spoi e nite ons ltingpefo e peli inayheli al pie esign al lationsto
ete ine heli al pie si e an onfig ation an esti ate installation epths The p eli inay heli al
pie s fo n ation syste onsists oft 0 2 batte e piles at 1h4 14° installation angle ith th ee

heli es 10 12 an 14 ia ete installe to epths botto heli angingfo 14to2 feet epen ing

onthes bs fa e on itionsen o nte e inthe si boings o plete along the boa alk fo this
poe t Thebatte e heli alpiesae esigne topoie 0O kipsof e ie o pessionLoa 24 4
kips of a i aialloa an 2kipsofaialloa fo thelatealloa 1 kipspile on ete into
0 p ession o tension loa e note that heli al pie s installation onta tos ill e elopthei o n

esignfo thepoet an thatthepoie e o en ationsaefo esti atingfo n ation antities
an enginee s ost esti ates The peli inay heli al pie fo n aton e o en ations ae
(S ai e in Table 4 and the helical pile design calculations summary is included in The ppen i

625 Holcomb Bridge Road, Norcross, GA 30071 « 770-209-0029 - unitedconsulting.com
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Table 4: Summary of Preliminary Helical Pier Design Recommendations

Depth to Battered Pile  Doered "
Dense Soil Design Pile Minimum
Boring  (ft-bgs) Compression  Mnimum — Depth to
Structure . Installation Bottom
No. (Neo > 30 Service Toraue Hell
bpf) Load* a IX
(Kips) (Ft-Ib) (ft-bgs)
(Ke= 10 ft 1)
17 -
ae
sh 1 - haft 1
B- 1 14 12 10 -
eli es
Boa  alk 2 Batte e 0 10
Tl B4 1 iles 17
at1h4 14°
B- ! f 14
To e ating
B- 2 10 00 tb 24
otes
1 Battee pilesae esigne tohan lethese i ea ialloa 24 4kips an late al loa

1 kips The1 Kkipsse i elate alloa inea hpile total of Kkips pe bent is
tansfe e topilea ial o pessionan tensionloa espe ti ely hentheloa is
applie along the bent

2 tleastone e ti al pileloa test singthetoplageheli 14 sho | bepefo e to
he kthe tfato se to al latethe Iti ate heli al pile Iti ate o inal tength
bea ing apa ityfo theinstallationto e eas e inthefiel Theesti ate

ini to epoie abo eisbase ona t 10 ft'

7.7 Ground Floor Slabs

0 slabsonga e eeo en asbgae o |sof120po nspe bi inh pi be se fo
slab esign t has been o e peien e that the floo slab s bg a e is often ist be by eathe
fo n ationan tility line installation an othe onst tiona ti itiesbet een o pletionofga ingan

slab onst tion o this eason o geote hni alenginee sho | e al atethes bga ei e iately

p io to pla ingthe on ete eas ge by the geote hni al enginee to be nstable sho | be e-
o0 pate o ne tan eplae ithengineee fil o pate toatleast pe entofitsstan a
oto ai y ensity

We’re here for you.
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1.8 Earthwork

The onsite soils if f ee of o gani an othe eleteio s ateials sho | gene ally be s itable fo e se
as enginee e fill ith pope oist e ontol atially eathee o0k an be se as
enginee e fillifitb eaks ps ffi ientlyto eetga ation e ie ents analsobe ie ith
soilto eetga ation e ie ents

e to the p esen e of high silt ontents so e of the onsite soil ay be sensiti eto oist e a iation
ing ainy seasons these soils illbe iffi ltto y sapati al onsi e ation ing e ten e
peio sof et eathe etonsite soils aynee tobe isa e an eplae ith ie soils These

soils sho | bepla e ithinana o ange of thei opti oist e ontent typi ally ithin abo t
pe ent of opti oist e toa hie epope o pa tion Typi al esti tions on s itable fill a e no
ogani s plasti ityin e lessthan2 an a i pati lesi eoffo in hes ithnot oethan 0

pe ent geate than 4-in h These esti tions sho | also be applie toi pote bo o soils if
nee e

ositi e ainage sho | al ays be aintaine top e entsat ationofe pose soilsin aseofs en
ains ollingthes fa e of ist be soils illalsoi poe noffan e e the soil oist e an
onst tion elays The eg ee of soil stability p oble s ill also be epen ent pon the p e a tions
taken by the ont a to to help p ote tthe soilsfo sat ation ing onst tion

oist e- ensity ete inationssho | bepefo e fo ea hsoiltype se topoi e atane essay
fo alityass an etesting oil oist e ontentsattheti eof o pa tionsho | bea ste sothat
theya e ithin oist e ontentli itsthat illallo the e ie o pa tion to be obtaine

1.9 Slopes

e eo en that heefilis to be pla e on e isting slopes o g llies g eate than4 1 the
slopes be ben he top e entsli ing of the fill ass along the e istings fa e This an be a hie e by
not hing the slope fa e by at least abo tt o feet hoi ontally iththe o pa to bla e as ea hliftis

0 pa te typi al ben hing etailispo i e inThe ppen i

e anentslopessho | be onst te nosteepe than2 1 ill slopes of p to 20 feet in total
height onst te to2 1 sho | be a eptable fo thispoe t ass ing pope ben hing an
pla e entan o pa tion of enginee e fill lopes g eate than 20 feet st be e al ate fo global
stability an sho | be esigne byali ense eote hni al nginee lopes highe than  feetsho |
be ben he flessthan esiable soils s hastopsoilo etsoilsaetobe aste onslopes o ifan
app op iate le el of ality ontolan o pa tion testing n e the s pe ision of the geote hni al
enginee is not planne ingslope onst tion 2 1 slopes illnotlikelybea e ate an flatte
slopessho | be onsi ee

lIslopessho | bepote te fo eosion ing onst tionan poi e ithappopiatepe anent
egetation o othe o e afte onst tion Ilopessho | bepotete fo on entate n-off flo

by eansofbe s an ainage it hesto iet noffao n slopeso tho gh on ete hannels
pp op iate egetati e 0 e sho | onsist of fast-g 0o ing g asses that ill api ly eatea ense oot
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at o e the enti e slope Lan s aping onsisting of isolate sh bs an pine sta illnotpoie
a e ate slope p ote tion

ini b il ing o etaining all setba k fo the nea este ge of fo n ations of at least 10 feet

fo the estofslopesis e o ene ini setba kof feetis e o en e fo pa e ent

an bs
7.10 Fill Placement

oist e- ensity ete inationssho | bepefo e fo ea hsoiltype se topoi e atane essay
fo alityass an etesting Thenat al oist e ontentattheti e of o pa tionsho | be ithin
oist e ontentli its hi h illallo the e ie o pa tiontobe obtaine Thisis gene ally ithin
th ee pe entage points of the opti oist e The ontato sho|l be pepae toin ease o
e easesoil ate ontentasnee e toa hie ethe e ie egeesof o pa tion

The fill sho | be pla e in thin lifts not to e ee -in h loose thi kness an o pate e
e o en thefilbe o pa te toatleast pe entof tan a o to T ai y
ensity ithintopt ofeetan atleast pe entof tan a oto ai y ensity else he e

on the site o ten hba kfill alk-behin type o pa tione ip entistypi ally sefo o pa tion
so e e o en plaingfillinthinlifftsnottoe ee 4in hes spe ially ithin oa aysan pa e ent
a eas

eote hni al nginee onaf lI-ti e basis sho | obse e ga ingope ations n-pla e ensity tests
takenbythatin i i al illassessthe egeeof o pa tionbeingobtaine Thefe en yofthetesting
sho | be ete ine bythe eote hni al nginee

1.11 Retaining Walls

The follo ing etaining all e o en ations pe tain to ast-in-pla e b il ing an site etaining alls
ithintheaease ploe an aenotinten e fo o la blo ko alls f o la blo ko
alls a e planne onthe site nite ons Iting sho | be notifie be a sea itional e al ation ill be
e ie topoieeo en ationsspe ifi tothe planne all types an lo ations

The esign of etaining alls stin | ethe ete ination of the late al p ess e that illa ton the
all The late aleathp ess eisaf n tion of the soil p ope ties s ha ge loa s behin the all an
a o ntof efo ationthatthe all an n ego This efo ation is basi ally epen ent pon the

elati e igi ity of the all syste

Thea tieeathpess e on ition e elops henthe all o esa ayfo thesoilo e as ffiient

istan e s hasfo afeestan ing antile e all The at- est on ition e ists hen the e is no late al
stainonthesoil s has alls hi hae igi ly estaine likeabase ento s b-fo n ation all The
passi e on itiono s henthe all o esinto the soil

Thefollo inge i alentfli pess esae eo en e fo theeeathpess e on itions

We’'re here for you.
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Table 5 - Lateral Earth Pressures

Recommended Equivalent

Earth Pressure Condition Earth Pressure Coefficient Fluid Pressure
tie 0 4 psf foot

t- est 0 4 psf foot

assi e 277 2 psf foot

e notethat onsi e ableho i ontal efle tionsae e ie to obili ethepassi epess e theefoe
the esigne sho | onsi e asafety fa to of 2to the state Iti ate passi eeathpess ein esign

The eo ene e ialentfli pess esaebase onanass e soil ensity of 120 p f an
inte nal fi tion angle of 2 egeesan ohesionof e o oeffi ientof fi tionof 0 4 fo sli ing ay
be se fo the etaining all esign

The paa etesliste abo eaebase onale elpopely o pa te ba kfill nofi tion atthe all-soil
inte fa e an nos hageeffets o esignof etaining alls hih ol bein n ate theb oyant
nit eightofthein n ate soilsho | be se to ete inethelate aleathpess e The hy ostati

pess ebase onthe ai pon ing ele ation sho | be tili e inthe analysis

eay o patione ip entsho | notbe se to o pa tba kfill ithin feetlate ally behin any
etaining all nless the allis esigne fo thein ease pess eo te poailybae Theefoe
light o patione ip ent aybe e ie inthis one etaining allba kfilsho | be o pate to
pe entofthe tan a oto ai y ensity pe anent ainagesyste s has afooting
ain o afabi ains has nka ain ia ainet iseo en e fo any etaining alls hi h
ae oethan feetin height

The etaining allssho | be esigne by ap ofessional enginee fa ilia ith etaining all esignan
egistee in eogia The esigne sho | onsi e sloping ba kfil s hages an othe fatos
affe ting allloa ings The esigne sho | also onsi e lobal tability

We're here for you.
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8.0 LIMITATIONS

This epo tisfo thee | si e seof Gwinnett County an the esigne softhepoe t es ibe he ein

an ay only be applie to this spe ifi poet on | sionsan e o en ations ha e been
pepae sing gene ally a epte stan a s of eote hni al ngineeing pa ti e in the tate of
eogia oothe a antyise pesse o i plie fi isnot esponsiblefo on | sions opinions

0O eo en ations of othe s

The ight to ely pon this epot an the ata ithin ay not be assigne itho t T
LT itten pe ission

The s ope of thise al ation asli ite toane al ation of the loa - a ying apabilities an stability of
the s bsoils il haa os aste aioatiity i itants poll tants ol s o othe angeo s
s bstan e an on itions eenotthes be tofthisst y Thei pesen e an o absen e ae not
i plie o s ggeste bythis epot an sho | notbeinfe e

on | sionsan e o en ationsaebase pon esigninfo ationf nishe to s ataobtaine
fo thepeio sly es ibe e ploationan testihngpoga an o e peien e They onot efle t
aiationsins bs fa e on itionsthat aye istinte e iateofo boings an in ne ploe aeas
of the site  ho | s h aiations be o e appa ent ing onst tion it ill be ne essay to e-
e al ateo on | sionsan e o en ationsbase pon on-site obse ations ofthe on itions

f the esign o lo ation of the poe tis hange the e o en ations ontaine he ein st be
onsi ee inali nlesso fi e ie sthe hangesan o e o en ationsaeeithe eifie o
o ifie in iting hen esignis o plete esho | begi entheoppot nityto e ie thefo n ation

plan g a ing plan an appli able po tions of the spe ifi ations to onfi that they a e onsistent ith

theintentofo e o en ations

UNITED CONSULTING
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GENERAL NOTES

The soil classifications noted on the Boring Logs are visual classifications unless otherwise
'noted. Minor constituents of a soil sample are termed as follows:

Trace 0-10%
Some 11-35%
Suffix “y" or "ey" 36 - 49%
LEGEND
! Split Speon Sample obtained during Standard Penetration Testing

Relatively Undisturbed Shelby Tube Sample

- ; - Groundwater Level at Time of Boring Completion

o

! Groundwater Level at 24 hours (or as noted) after Termination of Boring
< _
w Natural Moisture Content

LL Liquid Limit

PL Plastic Limit Atterberg Limits

Pl Plasticity Index

PF Percent Fines (Percent Passing #200 Sieve)

84 Dry Unit Weight (Pounds per Cubic Foot or PCF
Em Moist or In-Situ Unit Weight (PCF)

¥ sat Saturated Unit Weight (PCF)
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The testboings ee a eby e hani allya an ingheli al hollo ste a ge s into
thego n a ples ee olle te at eg la inte alsin ea h of the bo ings follo ing
establishe po e esfo pefo ingthe tan a enet ation Testina o an e ith
T pe ifi ation 1 oilsa ples e eobtaine ithastana 14 20
split ba elsa ple The sa ple is fi st seate to penet ate any loose  ttings
an then ienana itionalfoot iththeblo s e ie ofa140-po n ha e feely
falling a istan eof 0in hes Then be ofblo s e ie to i ethesa ple the
final foot is esignate the stan a penet ation esistan e The i ing esistan e
kno n as the al e anbe o elate iththe elati e ensity of gan la soils an
the onsisten y of ohesi e eposits

The follo ing table es ibes soil onsisten y an elati e ensities base on stan a

penet ation esistan e al es ete ine bythe tan a enet ation Test T
- _onsisten y
0-2 ey oft
-4 oft
. - i
lay an ilt 1 tiff
1-0 ey tiff
e 1 a

elati e ensity

0-4 e y Loose
-10 Loose
an 111 i
20-2 e i ense
0-4 ense

0 ey ense
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EXPLORATION PROCEDURES

Standard Penetration Test (SPT) borings

T ele 12 T boings esignate B-1tho ghB- an -1tho gh - eepefo e atthe

appo i atelo ationsin i ate onthe atta he BoinglLo ation lan ig e1 The Thboings ee

pefo e ingeneala o ane ith T 1 oil sa ples obtaine ing testing e e is ally

e al ate bythe o0et nginee an lassifie a o ingtothe is al- an alpoe e es ibe in
T 24 na ati e of fiel ope ationsisin | e inThe ppen i

The testlo ationsinthefiel ee ete ine bythe oe t nginee singahan hel nitan o

eas ing istan es fo e isting site feat es The test lo ations sho | the efoe be onsi ee
appoi ate o n s faeele ations e e obtaine fo topogaphi appoie by lient ate
file ate 1122201 so gon s fa e ele ations at the boing lo ations sho | be onsi ee
appo i ate

We're here for you.
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LABORATORY PROCEDURES
Grain Size (Sieve) Analysis with or without Hydrometer

ain i e nalysistests eepefo e to ete inethepati lesi e istib tionof sele te sa ples
teste Thegainsi e istib tion of soils oase thanan be 200 sie e as ete ine by passing
the sa plestho ghastan a setof neste sie es ateials fine thanthen be 200 sie es ee
s spen e in ate an thegainsie istibtion o pte fo theti e ate of settle ent of the
iffeentsi e patiles i- ie soil passe tho gha 200sie e 0ga softhat stsoakins
agentfo a ini of ho s oilisthenp tinga ate yline ithahy o ete eaingsae
taken at spe ifie ti es gaphis a nfo ata Thesetests e elikethose es ibe by T
421 an 422 The es Itsaein | e inThe ppen i

Liquid and Plastic Limits (Atterberg Limits)

Li i Li itan lasti Li ittestsai inthe lassifi ation ofthe soilsan p o i eanin i ation of the sail
beha io ith oist e hange The lastiity n e isba kete bythelLi i Li it LL an the lasti
Li it L Theli i Li itisthe oist e ontentat hi hthesoil illfo asaheay is o sfli an

isthe ppe li itoftheplasti ange as ete ine ina o ane ith T 4 1 The lasti Li it

is the oist e ontentat hi h the soil begins to lose its plasti ity as ete ine ina o an e ith
T 4 1 The lastiity n e isthe iffeen e bet eentheLi i Li itan lasti Li it The

Li iity n e isthe atio of the iffe en e bet een the in-pla e oist e an the plasti li it to the
lasti ity Li it The ataobtaine aeinThe ppen i

Moisture Content

The oist e ontent as ete ine fo sele te soil sa ples obtaine in the split spoon sa ple
ep esentati e po tionofea hsa ple as eighe an thenpla e inano enan ie at110 eg ees
entiga efo atleast1 to1 ho s fte e o alfo theo en the soil as again eighe The
eight of the oist elost ing yingth s as ete ine o this ata the oist e ontent of
thesa ple asthen al late asthe eightof oist e ii e by vy eightofthesoil e pesse as
a pe entage Thistest as on te a o ingto T 221 The oist e ontent es ltsae
in i ate on the atta he bo ing logs

oist e ontentisa sef lin e ofasoils o p essibility fthe soilistobe se asfill the oist e
ontent aybe o pae tothe angeof ate ontentfo hi hpope o pa tion aybea hie e

We’'re here for you.



UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: B-1
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/22/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil Automatic Hammer with
_ , 0 Efficiency=94.7%
Sand - some clay and silt, trace mica; very PL=26; LL=34; PI=8
890 loose; dark-tan (Residual) (SM) L 1-1-2-2 3 6 30.9
[ Clay - trace silt and sand; soft orange- , o | 2 |
brown/gray
Shelby tube sample
5 3 N/A N/A 24 collected from 4'-6' bgs
|- 885 - firm —Y Groundwater
v 4 2-3-3-3 6 1 26.4 |encountered at 7 feet at
the time of drilling and
- soft at 6 feet 24 hours after
5 1-2-2-3 4 24 276 drilling
10
- 880
[ Sand - some silt, trace ciay, trace mica, | - oa | 2 | s | 2re
some rock; very loose; brown/dark gray 15
875
- trace rock; loose; tan-brown
7 3-4-5 9 18
20
870
- firm
8 3-5-7 12 18
25
[— 865
% 9 4-6-7 13 18
oo BORING TERMINATED AT 30 FEET
35
- 855
LL=Liquid Limit
40 PL=Plastic Limit
PI=Plasticity Index
-850




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: B-2
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/22/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
890 Grass; 4" Topsoil Automatic Hammer with
_ 0 Efficiency=94.7%
Clay - silty, some sand; soft; orange-brown/
gray (Residual) (CL) L 1-1-2-2 3 24 249 | Bulk sample collected
—— from 0'-5' bgs:
- firm; gray-tan PL=22; LL=40; PI=18
2 2-3-3 6 18 NM=25.2%
[~ 885 Shelby tube sample
| ¥ | 3 N/A N/A 24 collected from 4'-6' bgs
’ Groundwater
= encountered at 6 feet at
the time of drilling and
4 2322 5 24 26.0 | 5t 5 feet 24 hours after
——————————————————— drilli
Sand - trace silt and clay, trace rock; loose; g
- 880 orange-brown/gray - 5 2-4-5-4 9 24 21.8
- 875 Partially weathered rock sampled as Sand - 6 4-22-50/5 50/5 15 176
some silt, trace clay, some rock; very dense;| 15
brownish-gray
870 7 50/0 50/0 0
AUGER REFUSAL AT 19.5 FEET 20
- 865
25
- 860
30
- 855
35
- 850 LL=Liquid Limit
40 PL=Plastic Limit

Pl=Plasticity Index
NM=Natural Moisture




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: B-3
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/22/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 4" Topsoil Automatic Hammer with
No Recovery 0 Efficiency=94.7%
= 1 1-2-2-2 4 0 Groundwater
= . tered at 3 feet at
885 Clay - some sand, trace silt; soft; orange- 5 995 4 10 iﬂ?ﬁ;: ':,ef d?”"ngeaenj
brown/gray (Residual) (CL) = at 1 feet 24 hours after
. drilling
- silty-sandy; gray-brown | 5 Shelby tube sample
Sand - some silt and clay, trace rock; very 3 N/A N/A 24 collected from 46 bgs:
loose; gray (SC) Fijg-:Npl\hzgg;#]:fgi_
850 - trace silt and clay (SP) 4 1-1-1-1 2 24 34.9 [5.5: PL=16; LL= 25; PI=
9; NM=20.8%
- firm; orange-brown/gray 5.5'-6": Non-Plastic;
5 3-5-8-6 13 19 18.1 NM=22.5%
10
- 875
- some rock
6 7-9-9 18 18 19.1
15
[— 870
PWR sampled as Sand - trace silt and clay, 7 50/2 50/2 1 18.2
some rock; very dense; gray 20
AUGER REFUSAL AT 19 FEET
[ 865
25
- 860
30
|- 855
35
|- 850
LL=Liquid Limit
40 PL=Plastic Limit
Pl=Plasticity Index
NM=Natural Moisture




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: B-4
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/22/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass & Pine Needles; 4" Topsoil 0 Automatic Hammer with
- - Efficiency=94.7%
Sand - some clay and silt, some mica; loose;
orange-brown/tan-brown (Residual) (SM) L 2456 ° 24 257
[~ 885 - firm Bulk sample collected
2 3-5-7 12 18 from 0'-5' bgs:
PL=35; LL=52; PI=17
NM=21.6%
A 4 Shelby tube sample
= 3 N/A N/A 24 collected from 4'-6' bgs
. Groundwater
- some silt, trace clay, some rock; loose; tan- encountered at 8 feet at
- 880 brown/dark brown 4 3-3-4-4 7 24 20.2 | the time of drilling and
7 at 5 feet 24 hours after
- drilling
5 3-4-5-5 9 24 23.9
10
- 875
- firm
6 4-7-10 17 18
15
870
- medium dense
7 7-10-16 26 18 19.0
20
[ 865
Partially weathered rock sampled as Sand - 8 7-10-50/5 50/5 15
some silt, trace clay, some rock; very dense;| 25
brownish-gray
- 860
% 9 50/1 50/1 1
BORING TERMINATED AT 30 FEET
|- 855
35
[— 850
LL=Liquid Limit
40 PL=Plastic Limit
Pl=Plasticity Index
NM=Natural Moisture




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: B-5
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/21/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil Automatic Hammer with
: 0 Efficiency=94.7%
Sand - trace silt and clay; loose; gray-brown
; 1 2-2-4-5 6 24 13.9
(Fill)
S - HI'D .
. and - some clay, trace .Sl|t, loose; orange 2 4-4-4 8 18
brown/ gray-brown (Residual)
- trace silt and clay Shelby tube sample
5 3 N/A N/A 24 collected from 4'-6' bgs
| W
- firm = Groundwater
4 4-6-6-5 12 24 250 |encountered at 8 feet at
the time of drilling and
[~ 880 - loose = at 6 feet 24 hours after
5 3-5-5-7 10 24 18.4 drilling
10
- 875
Partially weathered rock sampled as Sand - 6 50/5 50/5 4 15.4
trace silt and clay, some rock; very dense; 15
brownish-gray
- 870
7 10-12-50/4 | 50/4 15
20
- 865
- orange-brown/black/white ~ 8 3.98.36 64 12
AUGER REFUSAL AT 26 FEET
- 860
30
- 855
35
-850
40




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD

NORCROSS, GEORGIA 30071 BORING LOG

(770)209-0029, FAX (770)582-2800

CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: B-6
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/23/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 2" Topsoil Automatic Hammer with
, _ 0 Efficiency=94.7%
Sand - some clay and silt, trace mica; very PL=27; LL=46; PI=19
loose; orange-brown/red-brown (Residual) L 1-1-2-2 3 12 236
[~ 890 (SC) . Bulk sample collected
- trace clay, some mica; red-brown/tan- 2 2-2-2 4 18 from 0'-5' bgs
brown
- some cl M Shelby tube sample
- _SO_ 1€ clay (_S_) ___________ 5 3 N/A N/A 24 collected from 4'-6' bgs:
Silt - sandy, some clay; soft; gray-brown 4'-4.5" PL=32; LL=57;
(ML) = P1=25; NM=27.9%
5'-6": PL=25; LL=35; Pl
- 885 -1-2- . ; ;
4 2-1-2-2 3 12 19.9 10; NM=40.6%
=L Groundwater
encountered at 8 feet af|
5 1-2-2-1 4 9 the time of drilling and
10 at 6 feet 24 hours after
drilling
880
Sand - some silt, trace clay, some mica, 6 1-3-2 5 18 40.0
trace rock; loose; orange-brown/gray-brown | 15
- 875
7 3-4-5 9 12 29.8
20
870
- firm; orange-brown/gray-brown
; orange-brown/gray-bro 8 6-6-11 17 18 22.8
25
- 865
Partiall)_/ weathered rock sam_pled as Sand - 9 18-40-50/5 | 5005 16
some silt, trace clay, trace mica, some rock; | 30
very dense; gray-brown
BORING TERMINATED AT 30 FEET
- 860
35
[— 855
LL=Liquid Limit
40 PL=Plastic Limit
Pl=Plasticity Index
NM=Natural Moisture




UNITED CONSULTING
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071
(770)209-0029, FAX (770)582-2800

BORING LOG

Sheet 1 of 1

— 850

CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: S-1
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/22/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 4" Topsoil Automatic Hammer with
- 890 : : 0 Efficiency=94.7%
Sand - trace silt and clay, trace mica; very
loose; red-brown/tan-brown (Residual) 2122 3 4 20.7
[ Clay ~silty, some sand; firm; red-brown/gray PL=24; LL=39; PI=15
(CL) 2-2-34 5 24 22.5
| Sand - some clay, trace silt, trace rock; |
885 loose; gray-brown = 24-3-2 7 19 18.0 Groundwater
- - - — — — — — encountered at 8 feet af|
Clay - some sand, trace silt; firm; dark gray the time of drilling and
3-2-3-2 5 24 38.1 | at 5 feet 24 hours after
___________________ 7 drilling
Sand - some clay, trace silt, some rock; very| =
loose; dark gray 1-1-1-1 2 24 23.0
- 880 10
- trace clay; medium dense; gray-brown
5 5-10-11 21 18
| BORING TERMINATED AT 15 FEET
- 870 20
- 865 25
L 860 30
L 855 35
LL=Liquid Limit
40 PL=Plastic Limit

PlI=Plasticity Index




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: S-2
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/22/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil 0 Automatic Hammer with
- Efficiency=94.7%
Sand - some clay, trace silt, trace rock; very
loose; red-brown/orange-brown (Residual) 1-2-1-3 24 438
880 o — = = — — — — — — — —oF- | | =45+ P|=
Clay - some sand and silt; firm; orange- PL=25; LL=45; PI=20
brown/gray (CL) = 2-2-4-4 24 29.6 Groundwater
encountered at 5 feet at
- soft & the time of drilling and
= 2-2-2-2 24 28.3 | at 3 feet 24 hours after
___________________ drilling
Silt - some sand, trace clay, trace mica; firm;
|- 875 gray—brown 4-4-4-4 24 34.0
| Sand - trace silt and « cEyTtE;\aa r_niEa,_sgrrTe
rock; very loose; orange-brown/gray 0 2222 19 34.5
870
- some silt; loose
5 2-2-3 18
BORING TERMINATED AT 15 FEET
[ 865
20
- 860
25
|- 855
30
-850
35
[— 845
LL=Liquid Limit
40 PL=Plastic Limit
Pl=Plasticity Index




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: S-3
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/22/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 4" Topsoil Automatic Hammer with
_ , 0 Efficiency=94.7%
Sand - some clay, trace silt, trace mica; very
loose; orange-brown/red-brown (Residual) L 1-1-2-2 3 19 391
(SM) . Non-Plastic
| s80 - some silt, trace gravel and clay; loose; dark 9 3.5.4-4 9 24 193
‘an \ 4
Clay - some sand, trace silt; soft; brownish- ? Groundwater
3 1-1-2-2 3 15 22,0 |encountered at 7 feet at
gray the time of drilling and
| Sand - trace silt and clay; loose; gray at 4 feet 24 hours after
y gray | 4 2-3-4-4 7 24 23.4 drilling
787 ___________________
° Clay - trace silt and sand, trace mica; soft;
brownish-gray o 5 1-1-2-1 3 24 60.5
870
Sand - some silt, trace clay, some mica and 6 212 3 18

- 865

- 860

|- 855

[~ 850

[— 845

rock; very loose; orange-brown/gray-brown

BORING TERMINATED AT 15 FEET

20

25

30

35

40




[— 845

UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: S-4
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/21/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 4" Topsoil Automatic Hammer with
- 885 : : 0 Efficiency=94.7%
Sand - some clay, trace silt, trace mica; very
loose; orange-brown/tan-brown (Residual) 1-1-2-3 3 24 199
- orange-brown/gray (CL-ML) PL=20; LL=26; PI=6
B 2-2-2-2 4 24 234 Groundwater
. . 7 encountered at 4 feet af]
- trace clay; loose; dark gray s the time of drilling and
[~ 880 1-3-2-4 5 24 27.1 | at 3 feet 24 hours after
drilli
- firm; orange-brown/white/black g
4-6-9-10 15 24 18.2
- medium dense
8-9-12-17 21 24 13.8
875 10
- some rock; very dense
5 15-30-31 61 18
[ *° | BORING TERMINATED AT 15 FEET
- 865 20
- 860 25
L 855 30
- 850 35
LL=Liquid Limit
40 PL=Plastic Limit

Pl=Plasticity Index




UNITED CONSULTING
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071
(770)209-0029, FAX (770)582-2800

BORING LOG

Sheet 1 of 1

CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: S-5
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/23/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil Automatic Hammer with
- 880 : : 0 Efficiency=94.7%
Sand - some clay, trace silt, trace mica; very
loose; red-brown/tan-brown (Residual) (SM) 1-1-2-2 15 219
- some silt, trace clay and rock; loose; gray- PL=25; LL=34; PI=9
brown/dark tan 2-3-3-3 24 23.9
| W
- trace rock; very loose = Groundwater
| 575 5 2.1.-2.2 19 215 |encountered at 6 feet at
the time of drilling and
= at 4 feet 2_4 .hours after
1-2-1-1 24 20.8 drilling
- some silt, trace clay; gray-brown/orange-
brown 1-1-1-1 12 28.8
- 870 10
- loose
6 2-2-4 18
- 865 15
BORING TERMINATED AT 15 FEET
- 860 20
- 855 25
L 850 30
|- 845 35
LL=Liquid Limit
| 840 40 PL=Plastic Limit
PlI=Plasticity Index
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UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Department of Water Resources BORING NO.: S-6
PROJECT NAME: Beaver Ruin Wetlands Park DATE: 9/23/20
JOB NO.: GCDWR-20-GA-04273-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil Automatic Hammer with
- 880 : : 0 Efficiency=94.7%
Clay - trace silt and sand, trace mica; soft;
orange-brown (Residual) (CL) 1-1-2-3 3 24 35.9
- silty, some sand; stiff; dark brown PL=22; LL=32; PI=10
— 3-5-4-4 9 24 32.1
- trace silt; very soft; gray = Groundwater
- 875 5 1-1-1-1 2 24 encountered at 4 feet at
___________________ the time of drilling and
Sand - some clay, trace silt, trace rock; very at3 feetdz.dl'l.hours after
- - 1-1-2-1 3 24 34.1 rilling
loose; gray-brown
- some rock; gray
2-1-1-9 2 24 48.4
- 870 10
- some silt, trace clay, some rock; medium
13-13-16 29 18
[ o6s dense 15
BORING TERMINATED AT 15 FEET
- 860 20
- 855 25
L 850 30
|- 845 35
LL=Liquid Limit
40 PL=Plastic Limit

PlI=Plasticity Index




December 2020 GCDWR-20-GA-04273-01

Beaver Ruin Wetlands Park
Gwinnett County Department of Water Resources

Helical Pile Design Calculations Summary (Axial and Lateral Capacity)
Service Level Bat;er?d Pile | gattered Piles m
Depth to Factored . . ervice Leve esign Minimum Minimum | Minimum Depfh Estimated
i Ground Surface B . Service Level| Factored [ Service Level | Lateral Load . Compression/ . to Bottom Helix . I
Boring . Dense Soil Axial Z ) N Pile ) Installation Depth to ) Helical Pile Tip
Structure Elevation » | Axial Loads?| Lateral Load’ | Lateral Load> | Converted to a5 Tension 6 R Plate (Vertical .7
ID (ftemsl) (ft-bgs) Loads (Kips) (Kips) (Kips) Compression/ Type™ Service Load® Torque Top Helix pile Length) Elevation
(Ngo >30bpf) | (Kips) P P P , ; _ (Ft-Ib) (ft-bgs) (ft-msl)
Tension Load (Kips) 1 (ft-bgs)
. K= 10 ft
(kips)
B-1 891 >30 CHANCE 18.5 25 866
SS175 - Square
B-2 889 13.5 1-%" Shaft 9.5 15 874
) 14" 12" 10"
DWR Trail/ | B-3 887 18.5 Helices 10.5 17 870
Boardwalk 33.54 24.34 2.63 1.5 6.2 (2 Battered Piles 30.5 6,108
B-4 887 18.5 ° 10.5 17 870
at 1h:4v (14°)
B-5 888 135 @26 ft)_ 7.5 14 874
Torque Rating
B-6 892 28.5 10,500 Ft-lb 17.5 24 868
Notes:

(1) Ground Surface Elevations are interpolated from provided Topographic Plan provided by the client dated (file date) 11/22/2019 and should be considered approximate.

(2) Loads provided by John Pyle of PermaTrak in an E-Mail Attachment dated 11/23/2020

(3) Battered piles are designed to handle the axial and lateral Service Loads. The 1.5 kips Service Lateral Load in each pile (total of 3 kips per bent) is transfered to pile axial compression and tension load, respectively when
the load is applied along the bent.

(4) Alternative pile sizes and helix size configurations may be used by the helical pile installer provided the minimum pile ultimate (Factored) capacities design loads specified for the project are met.

(5) We recommend a minimum FOS=2 for Compression and Tension Strength of helical piles.

(6) At least one vertical pile load test using the top large helix (14") should be performed to check the Kt factor used to calculate the ultimate helical pile ultimate (Nominal Strength) bearing capacity from the installation torque
measured in the field.

(7) Final pile tip elevation to be determined in the field based on the minimum pile installation torque rating required to achieve the ultimate capacity of the pile.

United Consulting



DECEMBER 2020

Beaver Ruin Wetlands Park
SUMMARY OF SOIL DATA

GCDWR-20-GA-04273-01

Grain Size
Sample Soil AsR'cd Atterberg Distribution Compaction Additional

Identification Sample Sample | Classi- | Moisture Limits % Finer | % Finer | % Finer| Maximum | Optimum Organic Unit Weight Permeability Tests
Borehole | Sample Type Depth | fication % No.4 | No.200 | .005 Dry Density | Moisture | Gs | Contant | Moisture Dry (cm/sec) Conducted
Number ID LL|PL.|PL| L.IL Sieve Sieve mm (Ib/cuft) % % % (Ib/cuft) (See Notes)

B-1 1 Bag 0-2 SM 30.9 34 | 26 8 0.61 100.0 433 40.0 - - - - - - -

B-1 2 Bag 2-35 - - - - - - - - - - - - - - - - P,Re,C,S

B-1 4 Bag 6-8 - 26.4 - - - - - - - - - - - - - -

B-1 5 Bag 8-10 - 276 - - - - - - - - - - - - - -

B-1 6 Bag 13.5-15 - 27.9 - - - - - - - - - - - - - -

B-1 4 Bag 6-8 - 26.4 - - - - - - - - - - - - - -

B-2 1 Bag 0-2 - 24.9 - - - - - - - - - - - - - -

B-2 1A Bulk 0-5 cL 25.2 40 | 22 | 18 | 018 | 1000 | 771 70 106.6 17.8 - - - - -

B-2 2 Bag 2-35 - - - - - - - - - - - - - - - - P,Re,C,S

B-2 4 Bag 6-8 - 26 - - - - - - - - - - - - - -

B-2 5 Bag 8-10 - 218 - - - - - - - - - - - - - -

B-2 6 Bag 13.5-15 - 17.6 - - - - - - - - - - - - - -

B-3 2 Bag 2-35 - - - - - - - - - - - - - - - - P,Re,C,S

B-3 3A Shelby 4-45 CL 22.7 38 20 18 0.15 100.0 63.1 55 - - 2.7 - - - - U

B-3 3B Shelby 45-55 SC 20.8 25 16 9 0.53 100.0 458 40 - - 2.7 - - - - U

B-3 3C Shelby 5.5-6 SP 22.5 NV [ NP | NP NP 100.0 42 2 - - 2.7 - - - - U

B-3 4 Bag 6-8 - 34.9 - - - - - - - - - - - - - -

B-3 5 Bag 8-10 - 18.1 - - - - - - - - - - - - - -

B-3 6 Bag 13.5-15 - 19.1 - - - - - - - - - - - - - R

B-3 7 Bag 18.5-20 - 18.2 - - - - - - - - - - - - - -

B-4 1 Bag 0-2 - 25.7 - - - - - - - - - - - - - -

ABBREVIATIONS: LIQUID LIMIT (LL) NOTES: T =TRIAXIAL TEST

PLASTIC LIMIT (PL)
PLASTICITY INDEX (PI)
LIQUIDITY INDEX (LI)
MOISTURE (Mc)

NP - NO PLASTICITY
NV - NO VALUE

United Consulting

U = UNCONFINED COMPRESSION TEST
S = SULFATE CONTENT

C =CHLORIDE CONTENT

P =pH

Re = Resistivity

Vc = Volume /shrinkage change




DECEMBER 2020

Beaver Ruin Wetlands Park
SUMMARY OF SOIL DATA

GCDWR-20-GA-04273-01

Grain Size
Sample Soil AsR'cd Atterberg Distribution Compaction Additional

Identification Sample Sample | Classi- | Moisture Limits % Finer | % Finer | % Finer| Maximum | Optimum Organic Unit Weight Permeability Tests
Borehole | Sample Type Depth | fication % No.4 | No.200 | .005 Dry Density | Moisture | Gs | Contant | Moisture Dry (cm/sec) Conducted
Number ID LL|PL.|PL]| L.IL Sieve Sieve mm (Ib/cuft) % % % (Ib/cuft) (See Notes)

B-4 1A Bulk (R) 0-5 SM 21.6 52 35 17 | -0.79 100.0 45.6 42.0 101.3 20.6 2.7 - 26.7 97.9 - T

B-4 2 Bag 2-35 - - - - - - - - - - - - - - - - PR,C,S

B-4 4 Bag 6-8 - 20.2 - - - - - - - - - - - - - -

B-4 5 Bag 8-10 - 23.9 - - - - - - - - - - - - - -

B-4 7 Bag 18.5-20 - 19 - - - - - - - - - - - - - -

B-5 1 Bag 0-2 - 13.9 - - - - - - - - - - - - - -

B-5 2 Bag 2-35 - - - - - - - - - - - - - - - - PR,C,S

B-5 4 Bag 6-8 - 25 - - - - - - - - - - - - - -

B-5 5 Bag 8-10 - 18.4 - - - - - - - - - - - - - -

B-5 6 Bag 13.5-15 - 15.4 - - - - - - - - - - - - - -

B-6 1 Bag 0-2 sC 236 46 | 27 | 19 | -018 | 1000 | 475 45 - - - - - - -

B-6 2 Bag 2-35 - - - - - - - - - - - - - - - - PR,C,S

B-6 3A Shelby 4-45 SM 27.9 57 32 25 | -0.16 100.0 46.8 43 - - 2.7 - - - - U

B-6 3B Shelby 5-6 ML 40.8 35 25 10 1.58 100.0 65.3 60 - - 2.7 - - - - U

B-6 4 Bag 6-8 - 19.9 - - - - - - - - - - - - - -

B-6 6 Bag 13.5-15 - 40 - - - - - - - - - - - - - R

B-6 7 Bag 18.5-20 - 29.8 - - - - - - - - - - - - - -

B-6 8 Bag 23.5-25 - 2238 - - - - - - - - - - - - - -

s-1 1 Bag 0-2 - 20.7 - - - - - - - - - - - - - -

s-1 2 Bag 2-4 cL 225 39 [ 24 | 15 | -0.10 | 100.0 81 70 - - - - - - -

s-1 3 Bag 4-6 - 18 - - - - - - - - - - - - - -

ABBREVIATIONS: LIQUID LIMIT (LL) NOTES: T =TRIAXIAL TEST

PLASTIC LIMIT (PL)
PLASTICITY INDEX (PI)
LIQUIDITY INDEX (LI)
REMOLDED (R)

NP - NO PLASTICITY
NV - NO VALUE

United Consulting

U = UNCONFINED COMPRESSION TEST
S = SULFATE CONTENT

C =CHLORIDE CONTENT

P =pH

Re = Resistivity

Vc = Volume /shrinkage change




DECEMBER 2020

Beaver Ruin Wetlands Park
SUMMARY OF SOIL DATA

GCDWR-20-GA-04273-01

Grain Size
Sample Soil AsR'cd Atterberg Distribution Compaction Additional
Identification Sample Sample | Classi- | Moisture Limits % Finer | % Finer | % Finer| Maximum | Optimum Organic Unit Weight Permeability Tests
Borehole | Sample Type Depth | fication % No.4 | No.200 | .005 Dry Density | Moisture | Gs | Contant | Moisture Dry (cm/sec) Conducted
Number ID LL|PL.|PL]| L.IL Sieve Sieve mm (Ib/cuft) % % % (Ib/cuft) (See Notes)
s-1 4 Bag 6-8 - 38.1 - - - - - - - - - - - - - -
s-1 5 Bag 8-10 - 23.0 - - - - - - - - - - - - - -
S-2 1 Bag 0-2 - 438 - - - - - - - - - - - - - -
S-2 2 Bag 2-4 CL 29.6 45 25 20 0.23 100.0 71.6 65 - - - - - - -
S-2 3 Bag 4-6 - 283 - - - - - - - - - - - - - -
S-2 4 Bag 6-8 - 34.0 - - - - - - - - - - - - - -
S-2 5 Bag 8-10 - 345 - - - - - - - - - - - - - -
S-3 1 Bag 0-2 - 39.1 - - - - - - - - - - - - - -
S-3 2 Bag 2-4 sM 19.3 NV | NP| NP| NP 95.0 15.3 13 - - - - - - -
S-3 3 Bag 4-6 - 22 - - - - - - - - - - - - - -
S-3 4 Bag 6-8 - 23.4 - - - - - - - - - - - - - -
S-3 5 Bag 8-10 - 60.5 - - - - - - - - - - - - - -
S4 1 Bag 0-2 - 19.9 - - - - - - - - - - - - - -
S4 2 Bag 2-4 CL-ML| 234 26 | 20 | 6 | 057 | 1000 | 69.3 50 - - - - - - -
S4 3 Bag 4-6 - 27.1 - - - - - - - - - - - - - -
S4 4 Bag 6-8 - 18.2 - - - - - - - - - - - - - -
S4 5 Bag 8-10 - 13.8 - - - - - - - - - - - - - -
S5 1 Bag 0-2 - 27.9 - - - - - - - - - - - - - -
S-5 2 Bag 2-4 SM 23.9 34 | 25 9 -0.12 100.0 314 25 - - - - - - -
S-5 3 Bag 4-6 - 215 - - - - - - - - - - - - - -
S5 4 Bag 6-8 - 208 - - - - - - - - - - - - - -
ABBREVIATIONS: LIQUID LIMIT (LL) NOTES: T =TRIAXIAL TEST

PLASTIC LIMIT (PL)
PLASTICITY INDEX (PI)
LIQUIDITY INDEX (LI)
REMOLDED (R)

NP - NO PLASTICITY
NV - NO VALUE

United Consulting

U = UNCONFINED COMPRESSION TEST
S = SULFATE CONTENT

C =CHLORIDE CONTENT

P =pH

Re = Resistivity

Vc = Volume /shrinkage change




DECEMBER 2020

Beaver Ruin Wetlands Park
SUMMARY OF SOIL DATA

GCDWR-20-GA-04273-01

Grain Size
Sample Soil AsR'cd Atterberg Distribution Compaction Additional
Identification Sample Sample | Classi- | Moisture Limits % Finer | % Finer | % Finer| Maximum | Optimum Organic Unit Weight Permeability Tests
Borehole | Sample Type Depth | fication % No.4 | No.200 | .005 Dry Density | Moisture | Gs | Contant | Moisture Dry (cm/sec) Conducted
Number ID LL|PL.|PL]| L.IL Sieve Sieve mm (Ib/cuft) % % % (Ib/cuft) (See Notes)
S-5 5 Bag 8-10 - 28.8 - - - - - - - - - - - - - -
S-6 1 Bag 0-2 - 35.9 - - - - - - - - - - - - - -
S-6 2 Bag 2-4 CL 321 32 | 22 10 | 1.01 100.0 77.8 71 - - - - - - -
S-6 4 Bag 6-8 - 34.1 - - - - - - - - - - - - - -
S-6 5 Bag 8-10 - 48.4 - - - - - - - - - - - - - -

ABBREVIATIONS: LIQUID LIMIT (LL)

PLASTIC LIMIT (PL)

PLASTICITY INDEX (PI)
LIQUIDITY INDEX (LI)

REMOLDED (R)
NP - NO PLASTICITY
NV - NO VALUE

United Consulting

NOTES: T =TRIAXIAL TEST
U =UNCONFINED COMPRESSION TEST

S = SULFATE CONTENT

C =CHLORIDE CONTENT

P =pH

Re = Resistivity

Vc = Volume /shrinkage change




LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
SOURCE NO. CONTENT LIMIT LIMIT INDEX uscs
(%) (%) (%) (%)
® B-6 0-2 ft 23.6 27 46 19 SC
L B-4(Bulk) 0-5.0' 21.6 35 52 17 SM
A 13-3(Bottom) 5.5-6 ft 225 NP NV NP SP
. B-2(Bulk) 0-5 ft 25 22 40 18 CL
v B-6 (Top) 4-4.5 ft 27.9 32 57 25 SM
* B-3(Middle) | 4.5-5.5f 20.8 16 25 9 SC
© B-3(Top) 4-4.5 ft 22.7 20 38 18 CL
13-6 (Bottom) 5-6 ft 40.8 25 35 10 ML
. S-3 2-4 fi 19.3 NP NV NP SM
B-1 0-2 ft 30.9 26 34 8 SM
United Consu |t|ng Client: Guwinnett co dept of Water Resources
Project: Beaver Ruin Wetlands Park
Norcross, Georgﬂa Project No.: GCDWR20GA0427301 Figure




LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT
SOIL DATA
I NATURAL T
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
SOURCE NO. CONTENT LIMIT LIMIT INDEX uscs
(%) (%) (%) (%)
° S-1 2-4 ft 225 24 39 15 CL
L S-6 2-4 ft 32.1 22 32 10 CL
A S-5 - 2-4 ft 23.9 25 34 9 SM
¢ S-2 2-4 ft 29.6 25 45 20 CL
v S-4 2-4 ft 234 20 26 6 CL-ML
United Consulting Client: Gwinnelt co dept of WaterResources

Project: Beaver Ruin Wetlands Park

Norcross, Georgia Project No.: GCDWR20GA0427301 Figure




Moisture Content
ASTM D 2216/ AASHTO T-265/UC SOP L4

DATA SHEET
Project #: GCDWR20GA0427301 Tested By: SH
Project Name: Beaver Ruin Wetlands Park Datec Tested:  11/6/2020
Received Date: 11/6/2020 Reviewed by: MS
Revised date:  11/23/2020
Wet Sample | Dry Sample | Moisture
BORING DEPTH |Tare Weight| and Tare and Tare Content
NO. (ft.) ) (g () (%)
B-6 0-8 37.65 174.74 152.00 19.9
S-1 6-8 32.94 165.60 128.99 38.1
B-3 18.5-20 37.63 158.21 139.63 18.2
B-5 13.5-15 33.06 143.91 129.14 15.4
S-5 4-6 37.85 196.42 168.33 21.5
B-6 18.5-20 37.48 193.91 157.97 29.8
S-5 6-8 33.00 244.70 208.27 20.8
B-2 8-10 33.07 235.05 198.87 21.8
S-4 8-10 33.17 176.09 158.79 13.8
B-3 8-10 32.92 195.64 170.41 18.4
B-4 6-8 27.11 198.00 169.27 20.2
B-4 18.5-20 27.07 172.80 149.58 19.0
B-2 6-8 32.81 201.74 166.86 26.0




Moisture Content
ASTM D 2216 / AASHTO T-265/UC SOP L4

DATA SHEET
Project #: GCDWR20GA0427301 Tested By: SH
Project Name: Beaver Ruin Wetlands Park Date Tested:  11/6/2020
Received Date: 11/6/2020 Reviewed by: MS
Revised date:  11/23/2020
Wet Sample | Dry Sample | Moisture
BORING DEPTH |Tare Weight| and Tare and Tare Content
NO. (ft.) (2) (2) (2) (%)
B-5 0-2 37.66 193.30 174.29 13.9
B-4 8-10 37.45 190.60 161.02 239
S-3 6-8 32.82 188.97 159.32 234
S-3 4-6 22.59 148.79 126.03 22.0
B-6 23.5-25 22.58 136.24 115.11 22.8
S-2 0-2 22.61 140.45 104.54 43.8
S-5 0-2 22.48 146.66 119.55 279
S-2 4-6 22.33 157.97 128.04 28.3
S-4 0-2 22.73 157.27 13491 19.9
B-6 13.5-15 22.37 149.53 113.18 40.0
B-3 13.5-15 22.74 134.82 116.82 19.1
B-4 0-2 123.01 284.03 251.08 25.7
S-2 6-8 22.79 166.12 129.74 34.0




Moisture Content
ASTM D 2216/ AASHTO T-265/UC SOP L4
DATA SHEET

Projeet #: GCDWR20GA0427301 Tested By: SH
Project Name: Beaver Ruin Wetlands Park Date Tested:  11/6/2020
Received Date: 11/6/2020 Reviewed by: MS
Revised date: 11/23/2020
Wet Sample | Dry Sample | Moisture
BORING DEPTH |Tare Weight| and Tare and Tare Content
NO. (tt.) (2) (2) (2) (Vo)
S-2 8-10 33.05 226.05 176.59 34.5
S-1 8-10 32.81 170.66 144.85 23.0
B-2 13.5-15 33.29 2006.69 180.79 17.6
B-2 0-2 32.71 180.77 151.24 249
3-7 18.5-20 37.56 176.88 143.84 31.1
3-1 13.5-15 33.03 187.36 153.73 27.9
B-1 8-10 33.03 190.46 156.37 27.6
B-1 0-8 32.95 197.84 163.45 26.4
S-1 0-2 33.14 69.19 63 20.7
B3-3 8-10 33.16 211.25 183.98 18.1
B-3 6-8 32.85 182.16 143.53 34.9
B-5 0-8 37.48 199.51 167.13 25.0
S-1 4-6 37.58 190.37 167.1 18.0




Moisture Content
ASTM D 2216/ AASHTO T-265/UC SOP L4

DATA SHEET
Project #: GCDWR20GA0427301 Tested By: SH
Project Name: Beaver Ruin Wetlands Park Date Tested:  11/6/2020
Received Date: 11/6/2020 Reviewed by: MS
Revised date:  11/23/2020
Wet Sample | Dry Sample | Moisture
BORING DEPTH |Tare Weight| and Tarc and Tare Content
NO. (ft.) (8) (2) (8) (%)
S-5 3-10 22.50 161.73 130.58 28.8
S-6 6-8 14.92 124.14 96.37 34.1
S-3 0-2 15.00 123.29 92.86 39.1
S-6 8-10 14.96 122.06 87.13 48.4
S-4 6-8 14.73 105.35 91.41 18.2
S-3 8-10 14.94 113.87 76.57 60.5
S-4 4-6 14.70 127.67 103.56 27.1
S-6 0-2 14.41 106.02 81.82 35.9
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GRAIN SIZE - mm.
% +3" | % Gravel % Sand % Silt % Clay
0.0 | 0.0 56.7 29.6 13.7
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand, some silt and clay, dark tan
14 100.0
710 99.1
i2 96. ..
#5’48 6‘6)8 Atterberg Limits
460 559 PL= 206 LL= 34 Pl= 8§
4140 44.3 Coefficients
200 433 Dgg= 0.7066 Dg5= 0.6240 Dgo= 0.3135
D?8= 0.1855 D30= 0.0226 D15= 0.0057
Djo= 0.0024  C.= 12808 Cc= 0.66
Classification
USCS= SM AASHTO= A-4(1)
Remarks
¥ (no specification provided)
Sample Number: B-| Depth: 0-2 it
Date: 11/6/2020
B United Consulting Client: Gwinneltt co dept of Water Resources
Project: Beaver Ruin Wetlands Park
Norcross, Georgia Project No: GCDWR20GA0427301 Figure N
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GRAIN SIZE - mm.
%43 % Gravel % Sand. % Silt __ %Clay
0.0 0.0 229 462 50.9
SIEVE PERCENT SPEC.” PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO) Clay-silty, some sand, gray tan
fd 100.0
itho 99.9
20 99.0 ..
440 936 Atterberqg Limits
160 N PL= 22 LL= 40 Pi= 18
;‘#lé() 78‘? Coefficients
5200 77. Dgg= 0.2913 Dg5= 8.1959 Dgo= 0.0276
Dgp= 0.0149 D3p= 0.0047 D1g=
D10= Cu= Ce=
USCS= CL AASHTO= A-6(13)
Remarks
™ (no specification provided)
Sample Number: B3-2(Bulk) Depth: 0-5 ft
Date: 11/6/2020
U n |ted Consulting Client: Gwinneltt co dept of Water Resources

Project: Beaver Ruin Wetlands Park

Norcross, Georgia Project No: GCDWR20GA0427301 Figure




Particle Size Distribution Report
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w3 L % Gravel % Sand % Silt %Clay
0.0 0.0 36.9 38.7 24 4
SIEVE PERCENT SPEC. PASS? Material Description
SIZE FINER PERCENT | (X=NO) Clay-silty-sandy, gray and brown
710 100.0
#20 99.6
40 96.8
460 82),8 Atterberg Limits
2140 651 PL= 20 LL= 38 Pl= 18
#200 63.1 Coefficients 5
Dgp= 0.3184 Dg5= 0.2689 60= 0.0613
028= 0.0406 D3g= 0.0090 D15=
D10= Cu= Ce=
USCS= CL AASHTO= A-06(9)
Remarks
" (no specification provided)
Sample Number: B-3(Top) Depth: 4-4.5 ft
Date: 11/6/2020
T - - B B ,' N N N /( a2 s SN )
Unlted ConSUItlng Client: Gwinnelt co dept of Water Resources

Project: Beaver Ruin Wetlands Park

Norcross, Georgia Project No: GCDWR20GA0427301 Fiqure
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SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand, some silt and clay, gray
) 100.0
20 98.6
s o Atterberg Limits
#140 48.0 PL= 16 LL= 25 Pl= 9
#200 45.8 Coefficients
Dgp= 0.4978 Dacs= 0.4198 Dgg= 0.2111
028: 0.1298 D%S: 0.0265 D 2: 0.0016
D1O: u: =
Classification
USCS= SC AASHTO= A-4(1)
Remarks

* . . .
(no specification provided)

Sample Number: B-3(Middle)

Depth: 4.5-5.5 fi

Date: 11/6/2020

United Consulting

Norcross, Georgia

Project No: GCDWR20GA0427301

Client: Gwinnett co dept of Water Resources
Project: Beaver Ruin Wetlands Park
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
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SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand. trace silt and clay, gray
i 100.0
410 100.0
#20 98. .
490 ):’) Atterberg Limits
e PL= NP LL= NV Pl= NP
:1()(] ||4
140 4.8 Coefficients
200 4.2 Dgp= 0.7625 Dg5= 0.7208 Dgo= 0.5660
D5p= 0.5150 D3g= 04117 D15= 0.2971
D10= 0.2294 Cy= 247 Co= 131
Classification
USCS= Sp AASHTO= A-1-b
Remarks

* ey . .
(no specilication provided)

Sample Number: 3-3(Boltom)

Depth: 5.5-6 fi

Date: 11/6/2020

United Consulting

Norcross, Georgia

Client: Gwinnett co dept of Water Resources
Project: Beaver Ruin Wetlands Park

Project No: GCDWR20GA0427301
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" | % Gravel % Sand % Silt % Clay
0.0 I 0.0 54.4 24.9 20.7
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand. some silt and clay, orange brown
i 100.0
ith0 998
2 3.¢ A
I.-z;g 2;3 Atterberg Limits
o bt = N - -‘) =
],"/60 580 PL 3D Ll_ S2 Pl l7
{140 40.7 Coefficients
1200 45.6 Dgo= 0.7224  Dgs= 0.6086 Dgo= 0.2720
Dgp= 0.1594 D30= 0.0134 D15=
D10= u= Ce=
Classification
USCS= SM AASHTO= A-7-5(5)
Remarks
¥ (no speeilication provided)
Sample Number: B-4(Bulk) Depth: 0-5.0'
Date: 11/6/2020
United Consu'ting Client: Gwinneltt co dept of Water Resources
Project: Beaver Ruin Wetlands Park
Norcross, Georqgia Project No: GCDWR20GA042730! Fiqure




Particle Size Distribution Report

Project: Beaver Ruin Wetlands Park

Norcross, Georgia Project No: GCDWR20GA0427301
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SIEVE PERCENT SPEC. PASS? Material Description
SIZE FINER PERCENT (X=NO) Sand, some clay and silt, brown
it 100.0
410 96.5
i) 90.9
5’148 62.0 Atterberg Limits
4eo og 3 PL= 27 LL= 46 Pl= 19
#1140 48.4 Coefficients
200 47.5 Dgp= 0.8171 Dg5= 0.6803 Dgg= 0.2748
Dgo= 0.1348 D3p= 0.0072 Dq5=
D1p= Cu= Ce=
Classification
USCS= SC AASHTO= A-7-6(6)
Remarks
(o specitication provided)
Sample Number: B-6 Depth: 0-2 fi
Date: 11/6/2020
United Consulting Client: Gwinnett co dept of Water Resources

Figqure




Particle Size Distribution Report
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SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand, some clay and silt, red brown
710 100.0
420 95.8
'128 Zgi Atterberg Limits
" s = 32 = 5 = 25
140 e PL= 32 LL= 57 Pl= 25
4200 46.8 Coefficients
Dgg= 0.6580 Dg5= 0.5541 Dgo= 0.2543
Dgp= 0.1493 D3p= 0.0024 D1g=
D1o= Cu= Ce=
Classification
USCS= SM AASHTO= A-7-5(8)
Remarks

* P— -
(no specification provided)

Sample Number: B-6 (Top)

Depth: 4-4.5 ft

Date: 11/12/2020
U n lted Consu Itlng Client: Gwinnett co dept of Water Resources
Project: Beaver Ruin Wetlands Park
Norcross, Georgia Project No: GCDWR20GA0427301 Figure




Particle Size Distribution Report
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SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Silt-sandy, some clay, brown
i 100.0
10 994
420 96.
510 Sgg Atterber_q Limits
460 776 PL= 25 LL= 35 Pl= 10
#1140 6(_).4 Coefficients
#200 65.3 Dgo= 04867  Dgs= 0.3668 Dgo= 0.0494
Dgp= 0.0239 D3p= 0.0057 D45= 0.0015
D1o= Cy= Ce=
Classification
USCS= ML AASHTO= A-4(5)
Remarks
" (o specilication provided)
Sample Number: 13-6 (Bottom) Depth: 5-6 fi
Date: 11/6/2020

United Consulting

Norcross, Georqia

Project No: GCDWR20GA0427301

Client: Gwinnelt co dept of Water Resources
Project: Beaver Ruin Wetlands Park
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Particle Size Distribution Report

Date: 11/6/2020
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SIEVE PERCENT SPEc* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Clay-silty. some sand. gray
10 100.0
#20 99.6
#40 97.7 ..
460 93.0 Atterberg Limits )
4140 875 PL= 24 LL= 39 Pl= 15
1200 $1.0 Coefficients
Dgp= 0.2023 Dgs= 0.1423 Dgoz 0.0332
D28= 0.0141 D30= 0.0044 D15=
D10= Cy= Cc=
Classification
USCS= CL AASHTO= A-6(12)
Remarks
" o specification provided)
Sample Number: S-1 Depth: 2-4 ft

United Consulting

Norcross, Georgia

Client: Gwinnett co dept of Water Resources

Project: Beaver Ruin Wetlands Park

Project No: GCDWR20GA0427301
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Particle Size Distribution Report
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SIEVE | PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Clay, some silt and sand, orange tan
10 100.0
20 99.4
{40 93.6 ..
460 b’jl) ) Atterber_q Limits
140 1.6 PL= 25 LL= 45 Pl= 20
#200 71.6 Coefficients
Dgg= 0.3495 Dgs= 0.2745 Dgo= 0.0365
D5g= 0.0143 D30= 0.0021 Di5=
D10= u= Cc=
Classification
Uscs= CL AASHTO= A-7-6(14)
Remarks
¥ (no specification provided)
Sample Number: S-2 Depth: 2-4 {t

Date: 11/6/2020

United Consulting

_Norcross, Georgia

Client: Gwinnelt co dept of Water Resources
Project: Beaver Ruin Wetlands Park

Project No: GCDWR20GA0427301
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Particle Size Distribution Report
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| GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
5.0 79.7 12.6 2.7
SIEVE PERCENT SPEC. PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand, some silt, trace gravel and clay, dark tan
0.5 100.0
0.375 97.9
i 95.0 ..
410 Q? 5 Atterberg Limits
H e — D = = D
20 74 0 PL= NI LL= NV Pi= NI
#40 43.4 Coefficients
#60 28.9 Dgp= 16813 Dg5= 1.2049 Dgo= 0.6115
140 16.5 D5p= 0.4964 D3p= 0.2634 D15= 0.0689
200 153 D10= 0.0338 Cy= 18.07 Co= 3.35
Classification
USCS= SM AASHTO= A-1-b
Remarks
™ (no specilication provided)
Sample Number: S-3 Depth: 2-4 ft
Date: 11/6/2020

United Consulting

Norcross, Georgia

Client: Gwinnelt co dept of Water Resources

Project: Beaver Ruin Wetlands Park

Project No: GCDWR20GA0427301




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Grauel. % Sand | % Silt % Clay
0.0 0.0 30.7 55.4 13.9
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) Clay-silty, some sand, dark tan
10 100.0
120 99.0
o L Atterberg Limits
2140 201 PL= 20 LL= 26 Pl= 6
#200 69.3 Coefficients
Dgp= 0.4182 Dgs5= 03383 Dgo= 0.0588
028: 0.0492 D30= 0.0246 D?2= 0.0057
D310= 0.0014 CL= 40.96 Ce= 7.19
Classification
USCS= CL-ML AASHTO= A-4(2)
Remarks
* (no specilication provided)
Sample Number: S-4 Depth: 2-4 fi
Date: 11/6/2020
- Unlted Consulting Client: Gwinnett co dept of Water Resources
Project: Beaver Ruin Wetlands Park
Norcross, Georqgia Project No: GCDWR20GA0427301 Fiaure
. J = A -
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) %43 % Gravel % Sand % Silt % Clay
0.0 0.0 68.6 20.8 10.6
SIEVE PERCENT SPEC. PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand, some silt, trace clay, dark tan
i 100.0
10 97.2
#2 90. ..
:,,/48 6(7) T ) Atterberg Limits
60 459 PL= 25 LL= 34 Pl= 9
#1140 324 Coefficients
5200 514 Dgp= 0.8274 Dgs= 0.6839 Dgo= 0.3598
D§8= 0.2812 D30= 0.065] D15= 0.0081
D7p= 0.0046 Cy= 79.00 Ce= 2.59
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
" (0o specitication provided)
Sample Number: S-5 Depth: 24 1
Date: 11/6/2020
. - f . PN a FWater Re ‘e
Unlted Consultlng Clle-nt. Gwinnelt co.(leIoI Water Resources
Project: Beaver Ruin Wetlands Park
Norcross, Georgia Project No: GCDWR20GA0427301 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 222 45.0 32.8
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Clay-silty, some sand, dark brown
4 100.0
i#10 100.0
#20 99.9 .
140 973 Atterberg Limits
160 Q8| PL= 22 LL= 32 Pl= 10
£140 78.8 Coefficients
%200 778 Dgo= 02769 Dgs= 0.2073 Dgg= 0.0284
Dgp= 0.0140 D3p= 0.0042 Dq5=
Dio= Cu= Ce=
Classification
USCS= CL AASHTO= A-4(7)
Remarks
F (na specification provided)
Sample Number: S-6 Depth: 2-4 ft
Date: 11/6/2020
United Consulting Clie‘nt: Gwinnett Co.depl of Walter Resources
Project: Beaver Ruin Wetlands Park
Norcross, Georgia Project No: GCDWR20GA0427301 Figure




COMPACTION TEST REPORT

Project No.: GCDWR20GA0427301 Date: [1/10/2020
Project: BBeaver Ruin Wetlands Park

Client: Gwinnett co dept of Water Resources
Sample Number: B-2(Bulk) Depth: 0-5 11

Remarks:

MATERIAL DESCRIPTION

Description: Clay-silty, some sand, gray tan

Classifications - USCS: CL AASHTO: A-6(13)
Nat. Moist. = 252 % Sp.G. =
Liquid Limit = 40 Plasticity Index = |8

% < N0.200 = 77.1%

TEST RESULTS

Maximum dry density = 106.6 pel

Optimum moisture = 17.8 %

140 ' NAEN Test specification:
y ASTM D 698-00a Mcthod A Standard
NN
NN
! \
130 NI
NENIAN
\ \\ N
NAERN
120 PN 100% SATURATION CURVES
OO\ FOR SPEC. GRAV. EQUAL TO:
NEINAN
> __— 28
N R .
o 110 i %\ _— 26
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Water content, %
Figure

United Consulting




COMPACTION TEST REPORT

Project No.: GCDWR20GA042730 | Date: 11/10/20
Project:  Beaver Ruin  Wetlands Park

Client: Gwinnett co dept of Water Resourcs
Sample Number: B-4(Bulk) Depth: 0-5.0'

Remarks:

MATERIAL DESCRIPTION

Description: Sand, some silt and clay, orange brown

Classifications - USCS: SM AASHTO: A-7-5(5)
Nat. Moist. = 21.6 % Sp.G. =
Liquid Limit = 52 Plasticity Index = 17

% < N0.200 = 45.6 %

TEST RESULTS

Maximum dry density = 101.3 pef

Optimum moisture = 20.6 %

140 ANAEN Test specification:
NINA ASTM D 698-00a Method A Standard
N NIAN
\. \\ S\
130 \\ Y\ \\
NCRN
NARN
N\
\,
120 \\\ * 100% SATURATION CURVES
NN \ FOR SPEC. GRAV. EQUAL TO;
AN 28
NN 27
g8 110 SR 26
N ’
= DENAN
2 NN
R NANRN
> 100 -~ ~NON N
o - NN
L~ NN
A~ NN
N \\
N
\\‘ ~
90 \\\\“\;
‘\ \\\.
SANDY
NORD
N|
80 \\‘
70 | |
0 5 10 15 20 25 30 35 40
Water content, %
Figure

United Consulting



UNCONFINED COMPRESSION TEST
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0 5 10 15 20
Axial Strain, %
Sample No. 1
Unconfined strength, psi 13.65
Undrained shear strength, psi 6.83
Failure strain, % 15.1
Strain rate, in./min. 0.030
Water content, % 20.1
Wet density, pcf 131.0
Dry density, pcf 109.0
Saturation, % 99.6
Void ratio 0.5459
Specimen diameter, in. 2.87
Specimen height, in. 5.60
Height/diameter ratio 1.95
Description: Clay-silty-sandy, gray and brown
LL =38 PL =20 Pl=18 GS=2.7 | Type: Undisturbed

Project No.: GCDWR20GA0427301
Date Sampled: 11/6/2020

Remarks:

Figure

Client: Gwinnett co dept of Water Resources
Project: Beaver Ruin Wetlands Park

Sample Number: B-3(Top) Depth: 4-4.5 ft

UNCONFINED COMPRESSION TEST
United Consuiting
Norcross, Georgia




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psi . 14.88
Undrained shear strength, psi 7.44
Failure strain, % 92
Strain rate, in./min. 0.030
Water content, % 18.0
Wet density, pcf 133.8
Dry density, pcf 113.4
Saturation, % : 99.9
Void ratio 0.4869
Specimen diameter, in. 2.87
Specimen height, in. 5.60
Height/diameter ratio 1.95
Description: Sand, somesilt and clay, gray
LL =25 PL=16 PI=9 GS=27 | Type: Undisturbed
Project No.: GCDWR20GA0427301 Client: Gwinnett co dept of WaterResources
Date Sampled: 11/6/2020

Remarks: Project: Beaver Ruin Wetlands Park

Sample Number: B-3(Middle) Depth: 4.5-5.5 f

UNCONFINED COMPRESSION TEST
Fi United Consulting
gure Norcross, Georgia




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sample No. 1

Unconfined strength, psi 3.79

Undrained shear strength, psi 1.90

Failure strain, % 5.7

Strain rate, in./min. 0.050

Water content, % 21.5

Wet density, pcf 123.8

Dry density, pcf 101.9

Saturation, % 88.7

Void ratio 0.6535

Specimen diameter, in. 2.87

Specimen height, in. 5.00

Height/diameter ratio 1.74

Description: Sand, trace silt and clay, gray

LL = | PL= | PI= | GS=27 | Type: Undisturbed
Project No.: GCDWR20GA0427301 Client: Gwinnett co dept of WaterResources

Date Sampled:

Remarks: Project: Beaver Ruin Wetlands Park

Sample Number: B-3(Bottom) Depth: 5.5-6 ft

UNCONFINED COMPRESSION TEST
Fi United Consulting
gure Norcross, Georgia




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sample No. 1
Unconfined strength, psi 7.22
Undrained shear strength, psi 3.61
Failure strain, % 10.2
Strain rate, in./min. 0.030
Water content, % 24.6
Wet density, pcf 126.2
Dry density, pcf 101.5
Saturation, % 100.0
Void ratio 0.6641
Specimen diameter, in. 2.87
Specimen height, in. 5.00
Height/diameter ratio 1.74
Description: Sand. some clay and silt, red brown

LL =37 PL=32 | Pl =25 Gs=2.7 Type: Undisturbed
Project No.: GOINVR20GAOI27301

Date Sampled: [1/12/2020

Remarks:

Figure

Client: Gwinnett co dept of Water Resources

Project: Beaver Ruin Wetlands Park

Sample Number: B-6 (Top) Depth: 4-4.5 ft

UNCONFINED COMPRESSION TEST
United Consulting
Norcross, Georgia




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sample No. 1
Unconfined strength, psi 9.44
Undrained shear strength, psi 4,72
Failure strain, % 13.9
Strain rate, in./min. 0.030
Water content, % 304
Wet density, pcf 138.4
Dry density, pcf 106.1
Saturation, % 139.7
Void ratio 0.5881
Specimen diameter, in. 2.87
Specimen height, in. 5.60
Height/diameter ratio 1.95
Description: Silt-sandy, some clay, brown

LL =35 PL =25 PI=10 GS=2.7 Type: Undisturbed

Project No.: GCDWR20GA0427301

Date Sampled: 11/6/2020

Remarks:
Bottom Sample consists of Organic Materials

Figure

Client: Gwinnett co dept of Water Resources

Project: Beaver Ruin Wetlands Park

Sample Number: B-6 (Bottom) Depth: 5-6 ft

UNCONFINED COMPRESSION TEST

United Consulting
Norcross, Georgia
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Total Normal Stress, psi
Effective Normal Stress, psi — — —
30 Sample No. 1 2 3
= 3 Water Content, % 239 23.9 239
25 —~] _ | Dry Density, pcf 96.4 96.4 96.4
e 8 | Saturation, % 86.1 86.1 86.2
- 2| € | Void Ratio 0.7493 0.7492 0.7483
2 20 I 1|  |Diameter, in. 287 287 2387
o . P I+ Height, in. 6.00 6.00 6.00
n a r
IS y LA~ Water Content, % 26.7 26.7 23.0
D ST + | Dry Density, pcf 97.9 979 104.0
% 717 A Saturation, % 100.0 100.0 100.0
'S 71 % Void Ratio 0.7222 0.7222 0.6202
8 1ol Diameter, in. 286 286  2.80
717 Height, in. 5.97 597 5.85
// Strain rate, in./min. 0.008 0.008 0.008
5 Back Pressure, psi 80.0 60.0  70.0
Cell Pressure, psi 83.0 67.0 85.0
0 Fail. Stress, psi 9.8 11.9 19.2
0 S 10 15 20 Total Pore Pr., psi 82.5 64.5 79.1
Axial Strain, % Ult. Stress, psi 19.8 21.7 26.5
Total Pore Pr., psi 77.5 59.8 76.2
o i i 10.3 14. .
o T s I
CU with Pore Pressures : P i i i
Sample Type: Remolded Client: Gwinnett co dept of Water Resources
Description: Sand, some silt and clay, orange
brown Project: Beaver Ruin Wetlands Park
LL= 52 PL= 35 Pl=17
Specific Gravity=2.7 Sample Number: B-4(Bulk) Depth: 0-5.0'
Remarks:
Proj. No.: GCDWR20GA0427301 Date Sampled: 11/6/2020
TRIAXIAL SHEAR TEST REPORT
United Consulting
Figure Norcross, Georgia
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Client: Gwinnett co dept of Water Resources
Project: Beaver Ruin Wetlands Park
Depth: 0-5.0' Sample Number: B-4(Bulk)
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@ | ANALYTICAL ENVIRONMENTAL SERVICES, INC.

AES

December 01, 2020

Mahvand Saleki
United Consulting Group Inc.

625 Holcomb Bridge Rd
Norcross GA 30071

RE: Beaver Ruin Wetland Park
Dear Mahvand Saleki: Order No:  2011M90

Analytical Environmental Services, Inc. received 6 sampleson  11/19/2020 2:35:00 PM
for the analyses presented in following report.

“No problems were encountered during the analyses except as noted in the Case Narrative or by qualifiers in
the report or QC Summary. Additionally, all results for the associated Quality Control samples were within
EPA and/or AES established limits.

AES’s accreditations are as follows:

-NELAP/State of Florida Laboratory ID E87582 for analysis of Non-Potable Water, Solid & Chemical
Materials, Air & Emissions Volatile Organics, and Drinking Water Microbiology & Metals, effective
07/01/20-06/30/21.

State of Georgia, Department of Natural Resources ID #800 for analysis of Drinking Water Metals, effective
through 06/30/21 and Total Coliforms/ E. coli, effective 04/20/20-04/24/23.

-AIHA-LAP, LLC Laboratory ID: 100671 for Industrial Hygiene samples (Metals and PCM Asbestos),
Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental Microbiology (Fungal) Direct
Examination, effective until 11/01/21.

These results relate only to the items tested as received. This report may only be reproduced in full.

If you have any questions regarding these test results, please feel free to call.

Sincerely,

EO churaf _

Toana Pacurar

Project Manager

3080 Presidential Drive * Atlanta, Georgia 30340 « Tel: 770.457.8177 » Fax: 770,.457.8188 » Toll Free: 800.972.4889

www.aesatlanta.com

Page 1 of 16



SAMPLE CHAIN-OF-CUSTODY RECO RD

!

201(M0
UNITED CONSULTING
625 Holcomb Bridge
NORCROSS, GEORGIA 30071

(770) 209-0029 FAX (770) 582-2895
WWW.uUNIteaconsuiing.com

254

PROTECTNAME Proje‘:t#: ANALYSES (indicate target list)
Beaver Ruin Wetland Park GCDWR20GA0427301
TAT or DUE DATE: CONTACT: Mahvand Saleki PROJECT MANAGER: b ) o
msaleki@unitedconsulting.con|Rafael Ospina = = ?:
11/3 0/20202 PHONE#: RECEIVING LAB: PO#: % ; "g( 2
(770)582-2843 AES 2 | B3|~
SAMPLE SAMPLE Date Sample Preserva- #/ Size m m U
NUMBER DESCRIPTION Shipped Matrix tive of Cont.
B-1@2-3.5' Soil 11/19/2020 | 'S ICE 80Z X X | X || X
B-2@2-4' Soil 11/19/2020 | 'S ICE 80Z X X | X | X
B-3@2-3.5' Soil 11/19/2020 | S ICE 80Z X X || X || X
B-4@2-3.5' Soil 11/19/2020 | 'S ICE 807 X X || X | X
B-5@2-3.5' Soil 11/19/2020 | 'S ICE 80Z X X | X | X
B-6@2-3.5' Soil 11/19/2020 | S ICE 80Z X X | X || X
SAMPLES DATE/ SAMPLES DATE/ COMMENTS:
RELINQUISHED BY: TIME L ACCEPTED BY: , ‘TIME
| UIE3
PHUC O [1-14-20 Sl 22,

Page 2 of 16



Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc.
Project:  Beaver Ruin Wetland Park Case Narrative
Lab ID: 2011M90

pH Analysis by Method SW9045D:

Samples for pH analysis by Method SW9045D were received and analyzed outside holding time requirement of "immediate or

15 minutes."

Page 3 of 16



Analytical Environmental Services, Inc

Date: 1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-1@2-3.5'
Project Name: Beaver Ruin Wetland Park Collection Date: 11/19/2020
Lab ID: 2011M90-001 Matrix: Soil
Reportin Dilution
Analyses Result P . & Qual  Units BatchID Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 7460 0 ohms*em 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 5.88 0.01 H pH Units 306391 1 11/23/2020 13:28 CB
ION SCAN SW9056A (SW9056A)
Chloride 44 13 mg/Kg-dry 306486 1 11/30/2020 15:23 IP
Sulfate 53 13 mg/Kg-dry 306486 1 11/30/2020 15:23 IP
PERCENT MOISTURE D2216
Percent Moisture 20.7 0 wt% R440362 1 11/22/2020 00:00 w
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
F Analyzed in the lab which is a deviation from the method

N Analyte not NELAC certified
B Analyte detected in the associated method blank

Greater than Result value

\

Less than Result value

Estimated value detected below Reporting Limit

Page 4 of 16



Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-2@2-4'
Project Name: Beaver Ruin Wetland Park Collection Date: 11/19/2020
Lab ID: 2011M90-002 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 4850 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 5.74 0.01 H pH Units 306391 1 11/23/2020 13:41 CB
ION SCAN SW9056A (SW9056A)
Chloride 49 12 mg/Kg-dry 306486 1 11/30/2020 15:39 1P
Sulfate 34 12 mg/Kg-dry 306486 1 11/30/2020 15:39 1P

PERCENT MOISTURE D2216

Percent Moisture 18.8 0 wt% R440362 1 11/22/2020 00:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-3@2-3.5'
Project Name: Beaver Ruin Wetland Park Collection Date: 11/19/2020
Lab ID: 2011M90-003 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 9030 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 5.44 0.01 H pH Units 306391 1 11/23/2020 13:43 CB
ION SCAN SW9056A (SW9056A)
Chloride 43 12 mg/Kg-dry 306486 1 11/30/2020 15:55 1P
Sulfate 40 12 mg/Kg-dry 306486 1 11/30/2020 15:55 1P

PERCENT MOISTURE D2216

Percent Moisture 16.2 0 wt% R440362 1 11/22/2020 00:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-4@2-3.5'
Project Name: Beaver Ruin Wetland Park Collection Date: 11/19/2020
Lab ID: 2011M90-004 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 18400 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 5.74 0.01 H pH Units 306391 1 11/23/2020 13:46 CB
ION SCAN SW9056A (SW9056A)
Chloride 42 12 mg/Kg-dry 306486 1 11/30/2020 14:35 1P
Sulfate 16 12 mg/Kg-dry 306486 1 11/30/2020 14:35 1P

PERCENT MOISTURE D2216

Percent Moisture 18.5 0 wt% R440362 1 11/22/2020 00:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-5@2-3.5'
Project Name: Beaver Ruin Wetland Park Collection Date: 11/19/2020
Lab ID: 2011M90-005 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 13300 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 6.05 0.01 H pH Units 306391 1 11/23/2020 13:49 CB
ION SCAN SW9056A (SW9056A)
Chloride 40 11 mg/Kg-dry 306486 1 11/30/2020 14:51 1P
Sulfate 30 11 mg/Kg-dry 306486 1 11/30/2020 14:51 1P

PERCENT MOISTURE D2216

Percent Moisture 132 0 wt% R440362 1 11/22/2020 00:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-6@2-3.5'
Project Name: Beaver Ruin Wetland Park Collection Date: 11/19/2020
Lab ID: 2011M90-006 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 13900 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 5.19 0.01 H pH Units 306391 1 11/23/2020 13:51 CB
ION SCAN SW9056A (SW9056A)
Chloride 45 13 mg/Kg-dry 306486 1 11/30/2020 15:07 1P
Sulfate BRL 13 mg/Kg-dry 306486 1 11/30/2020 15:07 1P

PERCENT MOISTURE D2216

Percent Moisture 22.6 0 wt% R440362 1 11/22/2020 00:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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| ANALYTICAL
ENVIRONMENTAL
SERVICES, INC.

client Name: United Consulting Group Inc.

®

AES

SAMPLE/COOLER RECEIPT CHECKLIST

Clear Save as

AES Work Order Number: 2011M90

. Carrier: FedEx [ | UPS[ ] USPS[ | Client[®] Courier| | Othel

o U~ W

Yes No N/A Details Comments
Shipping container/cooler received in good condition? @ O O damaged [ | leaking [ ] other[ ]
Custody seals present on shipping container? O @ O
Custody seals intact on shipping container? O O @
Temperature blanks present? O @ 0
Cooler temperature(s) within limits of 0-6°C? [See item 13 and 14 for @ O O Cooling initiated for recently collected samples / ice
temperature recordings.] present []
Chain of Custody (COC) present? @ O
Chain of Custody signed, dated, and timed when relinquished and received? 1@ ( %
Sampler name and/or signature on COC? ( 1@ QO
Were all samples received within holding time? @ @ (‘3
TAT marked on the COC? @ O ( If no TAT indicated, proceeded with standard TAT per Terms & Conditions. [ ]
Cooler 1 Temperature 0.1 °c Cooler 2 Temperature Cooler 3 Temperature °c Cooler 4 Temperature °c
Cooler 5 Temperature °c Cooler 6 Temperature Cooler 7 Temperature °c Cooler 8 Temperature °c
Comments:

<
]
7]

2
~
>

| certify that | have completed sections 1-15 (dated initials).

Details

BH 11/20/20

Comments

Were sample containers intact upon receipt?

Custody seals present on sample containers?

Custody seals intact on sample containers?

Do sample container labels match the COC?

incomplete info |:| illegible |:|
no label [ ] other []

Are analyses requested indicated on the COC?

Were all of the samples listed on the COC received?

OJONCle @0

samples received but not listed on COC
samples listed on COC not received

]
L]

Was the sample collection date/time noted?

o~
)

Did we receive sufficient sample volume for indicated analyses?

Q00 OPOO

Were samples received in appropriate containers?

Were VOA samples received without headspace (< 1/4" bubble)?

Were trip blanks submitted?

@800

00000 O OOz

listed on cOC [_| not listed on cOC [_]

Comments:

This section only applies to samples where pH can be
checked at Sample Receipt.

No

N/A

I certify that | have completed sections 16-27 (dated initials). BH 11/20/20

Details

Comments

Have containers needing chemical preservation been checked? *

Containers meet preservation guidelines?

o

&

Was pH adjusted at Sample Receipt?

Q
@

O

O]

* Note: Certain analyses require chemical preservation but must be checked in the laboratory and not upon Sample Receipt such as Coliforms, VOCs and Oil & Grease/TPH.

This also excludes metals by EPA 200.7, 200.8 and 245.1 which will be verified between 16 and 24 hours after preservation.

Checklist 7.9.20 Rev 3

| certify that | have completed sections 28-30 (dated initials). BH 11/20/20
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Analytical Environmental Services, Inc

Date:

1-Dec-20

Client: United Consulting Group Inc.

Project Name: Beaver Ruin Wetland Park Dates Report

Lab Order: 2011M90
Lab Sample ID Client Sample ID Collection Date Matrix Test Name TCLP Date  Prep Date Analysis Date
2011M90-001A B-1@2-3.5' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M90-001A B-1@2-3.5' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M90-001A B-1@2-3.5' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/30/2020
2011M90-001A B-1@2-3.5' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M90-002A B-2@2-4' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M90-002A B-2@2-4' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M90-002A B-2@2-4' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/30/2020
2011M90-002A B-2@2-4' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M90-003A B-3@2-3.5' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M90-003A B-3@2-3.5' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M90-003A B-3@2-3.5' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/30/2020
2011M90-003A B-3@2-3.5' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M90-004A B-4@2-3.5' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M90-004A B-4@2-3.5' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M90-004A B-4@2-3.5' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/30/2020
2011M90-004A B-4@2-3.5' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M90-005A B-5@2-3.5' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M90-005A B-5@2-3.5' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M90-005A B-5@2-3.5' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/30/2020
2011M90-005A B-5@2-3.5' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M90-006A B-6@2-3.5' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M90-006A B-6@2-3.5' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M90-006A B-6@2-3.5' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/30/2020
2011M90-006A B-6@2-3.5' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020

Page 11 of 16




Analytical Environmental Services, Inc

Date: 1-Dec-20

Client: United Consulting Group Inc. ANALYTICAL QC SUMMARY REPORT
Project Name: Beaver Ruin Wetland Park
Workorder: 2011M90 BatchID: 306391
Sample ID: LCS-306391 Client ID: Units:  pH Units Prep Date: 11/23/2020 Run No: 440415
SampleType: LCS TestCode: Laboratory Hydrogen lon (pH) ~ SW9045D BatchID: 306391 Analysis Date: 11/23/2020 Seq No: 10027582
Analyte Result RPT Limit  SPK value %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
pH 6.990 0.01 7.000 99.9 90 110
Sample ID: 2011M90-001ADUP  Client ID: B-1@2-3.5' Units:  pH Units Prep Date: 11/23/2020 Run No: 440415
SampleType: DUP TestCode: Laboratory Hydrogen lon (pH) ~ SW9045D BatchID: 306391 Analysis Date: 11/23/2020 Seq No: 10027609
Analyte Result SPK value ~ SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
pH 5.800 5.880 1.37 10
Sample ID: 2011M91-002ADUP  Client ID: Prep Date: 11/23/2020 Run No: 440415
SampleType: DUP TestCode: Laboratory Hydrogen Ion (pH)  SW9045D BatchID: 306391 Analysis Date: 11/23/2020 Seq No: 10027610
Analyte Result SPK value  SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
pH 5.850 5.940 1.53 10
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank

BRL  Below reporting limit
J Estimated value detected below Reporting Limit

Rpt Lim Reporting Limit

v oz o

Estimated (value above quantitation range)
Analyte not NELAC certified

Spike Recovery outside limits due to matrix

H  Holding times for preparation or analysis exceeded

R RPD outside limits due to matrix
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. ANALYTICAL QC SUMMARY REPORT
Project Name: Beaver Ruin Wetland Park
Workorder: 2011M90 BatchID: 306477
Sample ID: LCS-306477 Client ID: Units:  ohms*cm Prep Date: 11/23/2020 Run No: 440558
SampleType: LCS TestCode: Soil Resistivity  SW9050A BatchID: 306477 Analysis Date:  11/24/2020 Seq No: 10030885
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Resistivity (@100% Moisture Saturatic 9891 0 10000 98.9 90 110
Sample ID: 2011M90-001ADUP  Client ID: B-1@2-3.5' Units:  ohms*cm Prep Date: 11/23/2020 Run No: 440558
SampleType: DUP TestCode: Soil Resistivity  SW9050A BatchID: 306477 Analysis Date: 11/24/2020 Seq No: 10030887
Analyte Result RPT Limit  SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Resistivity (@100% Moisture Saturatic 7457 0 7463 0.075 30
Sample ID: 2011M91-002ADUP  Client ID: Units:  ohms*cm Prep Date: 11/23/2020 Run No: 440558
SampleType: DUP TestCode: Soil Resistivity  SW9050A BatchID: 306477 Analysis Date: 11/24/2020 Seq No: 10030901
Analyte Result RPT Limit ~ SPK value = SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Resistivity (@100% Moisture Saturatic 9416 0 9425 0.094 30
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank
BRL  Below reporting limit E  Estimated (value above quantitation range) H  Holding times for preparation or analysis exceeded
J Estimated value detected below Reporting Limit N Analyte not NELAC certified R RPD outside limits due to matrix
Rpt Lim Reporting Limit S Spike Recovery outside limits due to matrix
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Analytical Environmental Services, Inc

Date: 1-Dec-20
Client: United Consulting Group Inc. ANALYTICAL QC SUMMARY REPORT
Project Name: Beaver Ruin Wetland Park
Workorder: 2011M90 BatchID: 306486
Sample ID: MB-306486 Client ID: Units:  mg/Kg Prep Date: 11/24/2020 Run No: 440738
SampleType: MBLK TestCode: TONSCAN  SW9056A BatchID: 306486 Analysis Date:  11/25/2020 Seq No: 10036056
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Chloride BRL 10
Sulfate BRL 10
Sample ID: LCS-306486 Client ID: Units:  mg/Kg Prep Date: 11/24/2020 Run No: 440738
SampleType: LCS TestCode: IONSCAN  SW9056A BatchID: 306486 Analysis Date: 11/25/2020 Seq No: 10036057
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Chloride 108.4 10 100.0 108 90 110
Sulfate 272.0 10 250.0 109 90 110
Sample ID: 2011M92-003AMS  Client ID: Units:  mg/Kg-dry Prep Date: 11/24/2020 Run No: 440738
SampleType: MS TestCode: IONSCAN  SW9056A BatchID: 306486 Analysis Date: 11/25/2020 Seq No: 10036061
Analyte Result RPT Limit SPK value  SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Chloride 172.7 11 114.1 44.88 112 80 120
Sulfate 302.7 11 285.2 133.2 59.4 80 120 S
Sample ID: 2011M92-008AMS  Client ID: Units:  mg/Kg-dry Prep Date: 11/24/2020 Run No: 440738
SampleType: MS TestCode: IONSCAN  SW9056A BatchID: 306486 Analysis Date: 11/28/2020 Seq No: 10042731
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Chloride 155.9 12 115.7 45.12 95.8 80 120
Sulfate 268.3 12 289.3 36.80 80.0 80 120
Sample ID: 2011M92-003AMSD  Client ID: Units:  mg/Kg-dry Prep Date: 11/24/2020 Run No: 440738
SampleType: MSD TestCode: IONSCAN  SW9056A BatchID: 306486 Analysis Date: 11/25/2020 Seq No: 10036062
Analyte Result RPT Limit ~ SPK value = SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Chloride 170.8 12 115.9 44.88 109 80 120 172.7 1.12 20
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank
BRL  Below reporting limit E  Estimated (value above quantitation range) H  Holding times for preparation or analysis exceeded
J Estimated value detected below Reporting Limit N Analyte not NELAC certified R RPD outside limits due to matrix
Rpt Lim Reporting Limit S Spike Recovery outside limits due to matrix
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Analytical Environmental Services, Inc

Date: 1-Dec-20

Client: United Consulting Group Inc. ANALYTICAL QC SUMMARY REPORT
Project Name: Beaver Ruin Wetland Park
Workorder: 2011M90 BatchID: 306486
Sample ID: 2011M92-003AMSD  Client ID: Units:  mg/Kg-dry Prep Date: 11/24/2020 Run No: 440738
SampleType: MSD TestCode: TONSCAN  SW9056A BatchID: 306486 Analysis Date: 11/25/2020 Seq No: 10036062
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Sulfate 307.6 12 289.7 133.2 60.2 80 120 302.7 1.61 20 S
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank
BRL  Below reporting limit E  Estimated (value above quantitation range) H  Holding times for preparation or analysis exceeded
J Estimated value detected below Reporting Limit N Analyte not NELAC certified R RPD outside limits due to matrix
Rpt Lim Reporting Limit S Spike Recovery outside limits due to matrix
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End of Report
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l. THE ABOVE DIAGRAM ILLUSTRATES A TYPICAL BENCHING FOR PLACEMENT OF FILL
ON A SLOPING SURFACE.

2. THE DIAGRAM SHOWS THAT BEFORE FILL IS PLACED, THE FIRST STEP IS CUT INTO
THE SLOPE A MAXIMUM DISTANCE OF ABOUT 8 FEET ‘A" (ABOUT ¥; THE WIDTH OF
USUAL 0-8 BULLDOZER BLADE). SUCCESSIVE LAYERS OF FILL ARE THEN PLACED.
BEFORE FINAL LAYER IS PLACED, THE SECOND STEP IS CUT 8 FEET INTO THE
SLOPE AND SUCCESSIVE LAYERS ARE AGAIN PLACED.

3. SELECT FILL MATERIAL SHOULD BE FLACED IN 8 INCH LIFTS AND COMPACTED TO THE
SPECIFIED DENSITY ('B").

TYPICAL BENCHING DETAIL @

UNITED CONSULTING
625 HOLCOMB BRIDGE ROAD, NORCROSS, GEORGIA 3007l
OFFICE (770)-209-0029 FAX (770)-582-2900




Important nfoPmation ahou This
Geotechnical-Engineering Report

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

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:

o not prepared for you;

o not prepared for your project;

« not prepared for the specific site explored; or

o completed before important project changes were made.

Typical changes that can erode the reliability of an existing

geotechnical-engineering report include those that affect:

o 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;

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

o the composition of the design team; or

o project ownership.

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

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 cannot 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

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

/




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 never 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

who 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

GEL

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 reccommendations; 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 mold-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

of the Geoprofessional 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 only 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 so uses this document without
being a GBA member could be commiting negligent or intentional (fraudulent) misrepresentation.
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1.0 EXECUTIVE SUMMARY

nite  ons Iting has o plete a eote hni al plo ation fo the Bea e in etlan s aktobe

lo ate totheso thof ateliteBole a in | th innett o nty eogia lease efe tothete t
ofthe epotfo a oe etaile is ssionoftheite ss aie belo
The eote hni al ploatonpoga inl e fifteen 1 T oil Boings one 1 offsetbo ing an

li ite labo ato y testing

1 Belo thegon s fae boingB-11 en o ntee appo i ately2 feet offill soils bo ings B-

101an B-11 en o nte e bet een4to feetoffillsoils an bo ingsB-102an B-10 en o ntee

2 feet of fill soils The fill en o nte e gene ally onsiste of ey loose to fi an ith aying

a o ntsofsilt lay an i a gene allyappeae tobefeeof ebisan ogani ontentan ha
tan a enet ation Test esistan e - al e of 2blo s pe foot bpf to 11 to bpf

2 atially eathee oKk asen o nte e inboings B-101th o gh B-10 B-10 B-10
an B-114 at epths angingfo feetto2 feet ge ef salo e inboingsB-101th o gh
B-110 an B-114 at epths anging f o feetto 2 feet iffi Ite a ation on itions ipping
an o blasting asso iate ith 0o o kaenotgeneallye pe te fo assg a ing of the site

e note that shallo e o ok aybepesentbet eeno a ayfo theaease ploe

on ate asen o ntee inboings B-101 B-10 B-104 B-10 tho ghB-10 an B-111
tho ghB-114 at epths angingfo 1footto1 feetattheti eof ilingo 24 ho safte illing
on ate ontol illbe e ie fo thispoe tfo onst tionofspea shallo fo n ationso
e a ationaeasbelo gon ate The ontato shol|l bepepae to e oepe he ate
an ogon ate asnee e o n ate le elssho | beanti ipate tofl t ate iththe hange
of seasons ing peio sof eylo o high p e ipitaton o e to hanges in the floo plain o
ate she pstea fo theaea

4 O0i e thatthesiteispepae as e o en e itiso opinionthatthe p opose boa alks

an be s ppo te on heli al pie footings thepopose t ssbigest t es anbes ppote on

shallo fo n ations ile pies o o posite pile fo n ations an othe st t es an be

s ppo te on on entionalshallo fo n ations esigne fo ayingallo able soilbeaingp ess es
etaile e o en ationsfo fo n ationsaein | e inthete t
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2.0 PROJECT INFORMATION

The oet iteislo ate so thof atelliteBo lea in | th innett o nty eogia Thepoe't
siteislo ate ina etlan an gassaea ith eeks stea s an onse ation ease ents The

oet ite asa esse ia atellite Bo le a poie sites ey as tilie to ete inethe
bo n aiesofthe oet ite Thesite asbo n by ateliteBolea an o e ialst t esto
the noth an by esi entialaeastothe est by oo e aeasan - totheso th an by oo e
aeasan esi en estothe east The gene al lo ation of the p oe tsite is sho nonthe atta he ite
Lo ation lan ig e1

topog aphi site plan aspo i e bythe lient ate file ate 1122 201 le ations at the site
angefo abot 0 inthenothen one nea ateliteBo le a to 7 alongthe eek nningin
the ent al-no the n po tion of the site

e n estan thatthepoet ill onsistofstea estoationan e elop entofapak hih il
inl eboa alks on etetailst ssbiges a ent epi ni aeas obse ationto es an othe
a enities The s ope of this poetinl e an asonlyli ite to

e 2 7 L of12 at-ga e on etetail

e 24 0L of12 on eteboa alk

e 110L an 1 0L 12t ssbi ges

e 2400L of atgae [ htail

° estoo s a ent epi ni aea obse ationto es pi ni an obse ation pa ilions

Base onan - ailan asso iate atta h entfo ohn yleat e aTak ate 112 2020 e
n e stan thatthe boa alk pie ea tions ill be asfollo s

Table 1: Boardwalk Pier Reaction Loads

Direction Service Loads (kips) Factored Loads (kips)
ial et al 2 4 LLL 4 L LL
Late al o i ontal 10 2
Base on an - ail an asso iate atta h ent fo oseph o ell at L ate 1212020 e

n e stan thatthebi ge- onto t ss illbes ppote on4 a spanan hos hee ea tions at
ea han ho lo ation illbe asfollo s

Table 2: Bridge-Contour Truss Reaction Loads

Direction/Load Type Unfactored Loads (kips)
ial etial L LL 47

Late al oi ontal in
plift etial oiontal in -
plift e ti al et ning in -10
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the abo e

less to O kips fo the est oo
fo n ation loa s info ation ay signifi antly fo
en ations sho | be

f the a t al plans site ga ing an
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3.0 PURPOSE

The p pose of this eote hni al plo ation as to assess the gene al type an on ition of the
s bs fae ateialsatthe oet itean topoiefon ation e o en ations fo boa alks
etaining alls obse ationto e san othe fa ilityst t es ga ing eath ok ality ontolan othe
geote hni al elate iss es ee e petinenttothispoe t
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4.0 SCOPE

The s ope of o geote hni ale plo ationin | e thefollo ingite s
1 Boinglayo tan leaing n ego n tilities

2 is al e onnaissan e of the site fo a geote hni al stan point

illing fifteen 1 tan a enet ation Test T boings an one offset bo ing to assess the
ality an onsisten y ofthes bs fa e soils

4 is ale al ation of the soil sa ples obtaine ingo fiel -testingpoga fo f the i entifi ation
an lassifi ation

e fo inglabo ato y testing onsisting of fifteen 1 g ainsi e analysis ithhy o ete an fifteen
1 tte begLi its foty 40 nat al oist etestst o0 2 n onfine o p essiontests an one
1 tia ialteston ep esentati e soilsa plesas ellaseight p  esistiity hloi e an s Ifate
tests at ep esentati e lo ations

naly ing the e isting soil on itions ith espe ttothe p opose onst tion an

7 epa ing this epotto o entthe es lts of o fiel -testing p og a enginee ing analysis an
topoieo finingsan geneal e 0 en ations
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5.0 SUBSURFACE CONDITIONS

The geote hni al e plo ationfo thep oe t onsiste of fifteen 1 T oilBoingsan one 1 offset
bo ing esignate B-101 to B-11

nitially ea h of the bo ings en o nte e athins fi ial laye Beneaththes fi ial ateials bo ing B-
11 enontee appo i ately2 feet of fill soils boings B-101 an B-11 en o ntee bet een4
to feet of fill soils an bo ings B-102 an B-10 en o nte e 2 feet of fill soils The fill en o nte e
onsiste of e yloose to fi an ith ayinga o ntsofsilt lay an i a BoingsB-11 an B-
11 also en o nte e laye s of fi lay ithso esan an ta es of silt an ia The tan a

enet ation Test esistan e - al es inthefil an s ange fo 2blo spe foot bpf to 11 bpfan
those ithin the fill lays as bpf

Belo thefillinafo e entione boingsan thego n s fa einthe e aining bo ings typi al esi al
soils of the ie ont hysiog aphi oin eof eogia eeen o ntee intheboings The esi al
soils gene ally onsiste of eylooseto ey ense an ith ayinga o ntsofsilt lay ia an
o kfag ents e ysofttostiff lay ith ayinga o ntsofsan silt iaan o kfag ents o soft
to eystiff ilt ith ayinga o ntsofsan lay iaan o kfag ents - al es ithinthe esi al
an s ange fo 2to 7bpf those ithinthe esi al lays ange fo 2to1 bpf an those ithin
the esi al ilts ange fo to2 bpf

atially eathee oKk asen o ntee inboingsB-101tho ghB-10 B-10 B-10 an
B-114 at epths angingfo feetto2  feet isate fo esi that an be penet ate ith
asoil ilinga ge thathas - al esine ess of 100 bpf The en o ntee as lassifie as ey
ense an ith ayinga o ntsof o kfag ents lay silt an i a

ge ef salo e inboings B-101th o gh B-110 an B-114 at epths anging f o feetto 2
feet ge ef salin T boings is the epth that the boing annotbe a an e ith asoil illing
a ge ge ef sal ithin esi alsoilsgene ally ep esentsasea of ense bo | es o top of

assi ebe o k

on ate asenontee in boings B-101 B-10 B-104 B-10 tho gh B-10 an B-111
th o gh B-114 at epths angingfo 1 footto 1 feetattheti e of illingo 24 ho s afte lling
on ate le elssho | beanti ipate tofl t ate iththe hange of seasons ingpe io sof ey
lo o highp e ipitation o eto hangesinthe floo plaino ate she pstea ofthe site
The bo ings e e ba kfille ith soil ttings

0 a oe etaile es iptionofthes bs fa e on itionsen o nte e please efe tothe bo inglogs
in The ppen i bo ing s a y table is p esente belo
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Table 3: Summary of Subsurface Conditions
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. Ground Beimm | 2 s Depth Termination
Structure S Surfa_ce of Fill to Depth
\[o} Elevation? Depth Refusal (ft)
(ft-msl) (ft) (ft.)
) B-101
teel T ss e est ian B-102 5 7 7
Bi ge
B-114 2 2
B-10 01
B-104 02 2 2
B-10 04 17 17
B-10 01 2 7 7
on eteT ails B-10 01 14 14
Boa alk B-10 0
B-10 0 1 1
B-110 11 11
B-111 0
B-112 2 0
ent e ini ea B-107 07 1 1
bseI Q’Eion e: ilion = L 2 2
est oo B-11 12 4 20
otes
1 on s faeele ations eeesti ate fo sitetopogaphi appoi e bythe
lient ate file ate 1122 201
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6.0 LABORATORY TESTING PROGRAM

Labo ato y testingfo thispoe tin | e fifteen 1 g ainsi eanalysis ithhy o ete an fifteen 1
tte be g Li its foty 40 nat al oist etests t o 2 n onfine o p essiontests an one 1
tia ial test on ep esentati e soil sa ples The es lts of the oist e ontent tests a e sho n on the
bo ing logs ne tto the espe ti e sa ples teste na ati e es iption of the labo ato y tests an the
labo ato ytest es ltsaein | e inThe ppen i

ight p esistiity hloi e an s Ifatetests eealso on te on ep esentati e soil sa ples
an the es ltstab late belo

Table 4: Soil Corrosivity Test Results

: Soil pH Soil Resistivity Chloride Sulfate
Boring Depth (ft.) (S.U) (ohm-cm) (ma/kg, ppm) (ma/kg. ppm)
B-102 2 4 72 14100 0
B-10 2 41 1 400
B-104 2 04 1 00 27
B-10 2 4 21 00 4 10
B-10 2 4 1 10 74 4
B-110 2 10 00 21
B-112 2 4 0 4 0
B-114 2 1 00 4 7
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1.0 DISCUSSION AND RECOMMENDATIONS

The follo ing e o en ationsaebase ono n e stan ing of the p opose onst tion the ata
obtaine in the soil test bo ings a site e onnaissan e an o e peien e iths bs fa e on itions
like those en o nte e atthep oe tsite

e eo en that nite ons ltingbepoie ith pate o ents ea ly in the p epa ation of
final onst tion a ingsto ete ineifo e o en ationsaestill ali o sho| be e-e al ate
an e ise

1.1 Existing Fill

Belo thegon s fae boingB-11 en o ntee appo i ately2 feet offill soils bo ings B-101

an B-11 en o ntee bet een4to feetoffillsoils an boings B-102an B-10 en o nte e 2 feet

of fill soils The fill en o nte e gene ally onsiste of e vy loose to fi an ith ayinga o nts of

silt  lay an i a gene ally appeae to be fee of ebisan ogani ontentan ha tan a
enet ation Test esistan e - al e of 2blo s pe foot bpf to 11 to bpf

s ith any site ontaining n o ente e istingfill ateials itisnot n o ontofin eepe aeas
of fill soft soils t ash pitso b ie tash topsoil bo | es e nantsofpio onst tion blast o k o
othe ns itable ateials ithine istingfill ateials The ality of thefillsho | bef the e al ate
attheti e of onst tion by p oof olling an possibly the e a ation of test pits an soft o othe ise

ns itable soils ifen o ntee sho | be e oe fo the aeaoftheplanne onst tion nite

ons lting e o en sthatthe poetb getinl es ontingen y f n s in the e ent that a eas
ontaining lo  onsisten y soils that annot be ensifie inpla eo othe ns itable ateials e iing

e o alaeen o nte e ithin the fill

1.2 Site Preparation

io to e elop ent ainlyfo b il ingsonga e e isting egetation an teesin | ing thei oot
atsho | be e oe fo theaeaofthepopose onst tion e oalofteesshol inl e
e o alofthei ootball hih aye ten tose ealfeetbelo ga e

ny e nantsofpio negon onst tono nego n tlitessho | be elo ate to atleast
10feeto tsi ethepei ete ofp opose b il ingfootp ints ban one tilitylinessho | bee a ate
an e oe faban one tility pipes aeleftinpla e ithinthe non-st t al a eas of the site they
sho | befille -in ne pess e ith e entgothainga2 - ay o p essi e stength of at least
00 psi

io topla e entofanyengineee fillo o en e entof onst tion aeasto e ei efill shallo

fo n ations slabs an pa e ents sho | bepoofolle ithafllyloae tan e -ale pt k
oof olling sho | be pefo e n e the obse ation of the eote hni al nginee o his
ep esentati essothat aeas hi he hibit p ping a etype ispla e ent ing p oof olling ay

be teate bya etho e o en e bythe eote hni al nginee This etho ay onsist of
n e tting an ba kfiling ith s itable enginee e fill epla ing ith s ge stone an a laye of
she n o so eothe etho thatis ee e s itable
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etothepesen eof n o ente e isting fill soils a eas e iing stabili ationan o e o alan
epla e ent ith enginee e fillsho | be anti ipate an b gete fo ing site p epa ation

1.3 Difficult Excavation

atially eathee ok asen o ntee inboingsB-101tho ghB-10 B-10 B-10 an
B-114 at epths anging f o feetto2 feet ge ef salo e inbo ings B-101 th o gh B-110
an B-114 at epths anging fo feet to 2 feet iffi It e a ation on itions ipping an o
blasting asso iate ith o okaenotgeneallye pe te fo assga ingofthesite e note
that shallo e o0 ok aybepesentbet eeno a ayfo theaease ploe
tis also i po tant to note that epths to an o k an ayo e shothoi ontal istan es in the
ie ont geologi aea an an ok ol beenontee ing onst tion at shallo e

epths bet eenan o tsi e the bo inglo ations fo thisst v

typi ally e ies loosening by ipping ith lage o es p lling single tooth ippes in ass
e a ation The seofspeialie e a atione ip ent s has a -hoes a kha es o possibly
blasting is typi ally e ie fo e a ationin onfine ten h e a ations elati ely so n
assi e o ktypi ally e iesblastihgfo e o alin asso ten he a ation

nite  ons lting e o en s that the follo ing etho -base efinitonsfo o kbein | e in bi
o] ents n | sionofs h efinitons anhelpa oi ontat isptesoe o ke a ation ing
onst tion

1 ene al a ation ny ateialo pyinganoiginal ol eof oethan1 bi ya hi h
annotbee a ate ithasingle-tooth ippe a nbya a le tato hainga ini a ba
p Il ating of notlessthan 0000Ibs sablep Il atepilla - o lage

2 Tenh a ation ny ateialo pyinganoiginal of eof oethan12 bi ya hi h
annotbee a ate ithaba khoeha ingab ket lingfo e ate atnotlessthan 40 000 Ibs
singa o kb ketan o kteeth

7.4 Groundwater Considerations

on ate asenontee in boings B-101 B-10 B-104 B-10 tho gh B-10 an B-111
th o gh B-114 at epths angingfo 1 footto 1 feetattheti e of illingo 24 ho s afte lling
hallo go n ate is not e pe te to signifi antly i pat onst tion ho ee gon ate
ontol e ateing aybe e ie fo onst tionofshallo fo n ationsnea thego n ate le el

on ate le elssho | beanti ipate tofl t ate iththe hange of seasons ingpeio sof ey
lo o highp e ipitation o eto hangesinthefloo plaino ateshe pstea fo theaea
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1.5 Caving Considerations
I e a ations shol be on te ina o ane ith the pational afety an ealth
inist ation g i elines latteningofthee a ationsi e allsan o the seofbaing ay

be nee e to aintain stabilty ing onst tion
1.6 Foundation Design and Construction

7.6.1 First Steel Truss Pedestrian Bridge

Thepopose poetinl est osteelt sspe estianbi ges thefistonelo ate onthe esten
ofthe p oe tby bo ings B-101 an B-102 an the se on one on the easten ofthe p oe tby bo ing
B-114 Bothshallo an eepfo n ationsyste s eee al ate fo thet obi ges

7.6.1.1 Shallow Foundation Recommendations

ollo ingsite pepaationas e o en e thefiststeelt sspe estianbi gest t e boings B-
101 an B-102aea o | bes ppote on ashallo fo n ation syste Base onthes bs fae
e ploation ataan poi e loa s anetallo able soil beaingpess eof2000po n spe s ae
foot psf is e o en e fo fo n ation esignfo a a i total settle ent of 1in h fo the footing
bea ing at least 12 in hesbelo thego n s fa e fatleast2feet belo the footingis n e tan
ba kfille ith 12 in hes of 7 stone belo 12 in hes of 0o pa te o0ase ga e aggegate base

B thenanetallo able soilbeaingpess eof 000po n spe s aefoot psf anbe se fo
fo n ation esign o n ate asen o ntee inboingB-101at feetbelo go n s fa e 24-h
stabili e ate le el epen ing on the footing bea ingele ation go n ate ontol aybe e ie

ing e a ation an pla e ent of gan la ba kfill an footing onst tion The e a ation an
pla e entofgan la ba kfill sho | e ten atleast?2 feeto tsi e the footingli its

e eo en ini footing i ensions of 20 in hes fo st ip footings an 24 in hesfo s ae
footings ootings sho | bea atleast 12in hes belo o tsi e finishe ga esfo fostp ote tion The

eote hni al nginee st e al ate ea h footing e a ation pio to steel einfo e ento on ete
pla e ent on itions that ae obse e sho | be o pae to the test boing ata an esign
e ie ents f ns itable beaing ateialisen o ntee itshol bee aate an eplae o
othe iseteate as e o en e bythe eote hni al nginee

fa e ate ontolsho | be aintaine tope enta lation of ate in footing e a ations
tan ing ate infootinge a ationssho | be e o e po ptly oilsoftene bythe ate sho | be
e oe an the eote hni al nginee o his ep esentati esho | ee a inetheaea

7.6.1.2 Deep Foundation Recommendations

e tothe p esen e of shallo ef sal ithinthe ppe se enfeetbelo go n s fa e afo n ation
syste  onsisting of i en piles as not onsi ee a iable fo n ation option fo the fi st steelt ss
pe estianbige o0 ee thest t e ol bes ppote onen beaing a ge ast pilespie s
e ten e toa ge ef sal epths on ok appo i ately7 feetbelo gon s fae ithan

625 Holcomb Bridge Road, Norcross, GA 30071 « 770-209-0029 -« unitedconsulting.com

We’re here for you.



GCP&R-20-GA-04517-01
age 1 of24

allo able beaing pess e of at least 20 ksf e e o en that the si e shea an the passi e
pess einthe ppe feet of the pile be negle te in the fo n ation analysis so si e esistan e is
e pe te to be negligible fo this steelt ss pe estianbi ge o the p opose esignloa s a ge
ast ille pies ithatleast1 in hesin ia ete f _4000psi installe toa ge ef sal aybean
alte nati e fo n ation syste fo thebi geen bentsto esist both a ialan late alloa s fo less than
0 in heslate al efle tion

7.6.2 Second Steel Truss Pedestrian Bridge

The se on steelt ssbi ge aybes ppote by bothshallo o eepfo n ationsyste s t al
sele tion of the fo n ation syste il epen on onst tion ost an onst tioni pat to
en ion entally sensiti e a eas

7.6.2.1 Shallow Foundation Recommendations

ollo ingsite pepaationas e o en e these on steelt sspe estianbi gest t e aeaof
boingB-114 o | bes ppote onshallo o eepfo n ations Base onthes bs fa ee plo ation
ataan poie loa s fatleast?2feetbelo the footingis n e tan ba kfile ith12in hes of

7 stonebelo 12in hesof o pa te oasega e agg egate base B then anetallo able soil
beaingpess eof2 00po n spe s aefoot psf anbe se fo shallo fo n ation esignfo a

ai total settle ent of 1in h fo the footing bea ing atleast 12in hesbelo thego n s fa e
on ate inboingB-114 asen o ntee at feetbelo go n s fa e 24-h stabilie ate
le el epen ing on the footing beaing ele ation go n ate ontol ay be e ie ing

e a ationan eplae ent ith o pate gan la ba kfilan footing onst tion

e eo en ini footing i ensions of 20 in hes fo stip footings an 24 in hesfo s ae
footings ootings sho | bea atleast 12in hes belo o tsi e finishe ga esfo fostp ote tion The

eote hni al nginee st e al ate ea h footing e a ation pio to steel einfo e ento on ete
pla e ent on itions that ae obse e sho | be o pae to the test boing ata an esign
e ie ents f ns itable beaing ateialisen o ntee itshol bee aate an eplae o
othe iseteate as e o en e bythe eote hni al nginee

fa e ate ontolsho | be aintaine tope enta lation of ate in footing e a ations
tan ing ate infootinge a ationssho | be e o e po ptly oilsoftene bythe ate sho | be
e oe an the eote hni al nginee o his ep esentati esho | ee a inetheaea

7.6.2.2 Deep Foundation Recommendations

The se on steelt sspe estianbi ge aybes ppote ona eepfo n ationsyste to ini ie
i patto sensiti e en ion ental a eas etlan e n estan top- o nboa alk onst tionis
being onsi ee fo the poet This onst tion appoa h ol e ie installation of the eep
fo n ationsyste fo topoftheboa alk ibe glass o posite i enpilesinstalle itha ibatoy
ha e lo eight aea iable eepfo n ation syste option fo the se on steelt ss pe estian
bi ge
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nstallation of fibe glass piles sho | fallo an fat es eo en ationstoens etheyaenoto e
to e e to eing of the bolts an o al the pilingan o p o ise the integ ity of the ate ial

esie asheso bakingplatesae e o en e fo anybolte onne tionsinto the pile espite
the high st ength of beglass on entate loa sae e ie tobespea oe alage aea as
0 pae to oo o steel Il onne tionssho |l be ae singha aespeie bythepoet
enginee

Base ontheloa spoi e nite ons ltingpefo e peli inay esign al lationsto ete ine
pilesi ean onfig ation an esti ateinstallation epths Thep eli ina yfibe glassfo n ation syste

onsists of 12 ia ete piles itha ini a ial o pessi estengthofatleast Oksi allthi kness
of 0 7 in hes an installe toa ini epthof1 feet 10 ia ete pile hileit ol poie
the aial st t alan geote hni alloa apaity it ol notpo i ethe geote hni al late al loa

apa ity keep late al efle tionstolessthan0 in hes e ie fo thepoet

e note that only one bo ing B-114 as lle in the lo ation of the se on t ss bi ge an this
info ationsho | bes pple ente ithf the soil boings boing B-11 lo ate atthe othe en bent
ofthebi ge aso tsi etheaea itha ight-of- nty teel piles eenot onsi ee fo this
poe tashea ie pile iing anes ol be e ie fo pileinstallationan o | notbes itable fo
boa alktop- o n onst tion

Table 5: Summary of Preliminary Truss Bridge Foundation Recommendations

Pile Embedment

Foundation Type Allowable Bearing

i 2
Structure Boring No. Pressure? (psf) (E‘)t?géhs)
1
-y B-101 B- hallo 000
g 102 1 - ia ete ge 7
ast iles
hallo 2 00
Bige o2 B-114 12- ia ete 1
ib eglass iles

otes
1 t least 2 feet belo the epth of footingnee stobe n e tan ba kfile ith12in hes
of 7 stonebelo 12in hesof o pa te oasega e agg egate base B
2 Loas eepoie inan - ailan asso iate atta h entfo oseph o ellat L
ate 121 2020

7.6.3 Concrete Trails/Boardwalks

hallo sp ea footings e e initially onsi ee fo theboa alks ho e e e to the p esen e of
soft loose soils ithin the ppe fi e to ten feet belo go n s fa e an the p esen e of shallo
go n ate shallo spea footings aenot onsi ee a iable fo n ation option fo the boa alk
poet elialpies eethen onsi e e asa osteffe ti e eepfo n ationsyste fo theboa alk
poet
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eli al pie s a e installe by otating heli al an hostho ghthe ppe oeb en ateialto ense
bea ing st ata epen ingonthe an fat e an the spe ifi pie type heli al pies aybe esigne
fo a oking o pessie apaityof tons The heli al pies ayha ean plift apa itysi ila to
the o pession apaitypo i e theeiss ffi iente be entofthe heli al pie lea se tion Late al
esistan eistypi allyp o i e by installing piesatabatte fo 1h4 14° to1h1 4 ° The heli al
pie an fat e installe typi ally po i es etaile esign an installation iteia eli al pie lea s
aetypialypoie itht ototheehelies ithheli esspa e typi allyat ti estheheli ia ete

ai ofthet oa aenthelies an angein si e typi ally fo 10 12 an 14 in hes in
ia ete eli al pie sshafts o ein iffe enttypesan si es angingfo s aesoli steel shafts 1
to 2 in si e to hallo stea shafts angingfo 27 to4 the heli al pie
onfig ations an si es a e also a ailable by iffe ent heli al pie s pplie s The apa ity of the heli al
pie sis ontolle bythe a i to ethat anbe applie tothe heli alpie an lea asse bly ing
installation The no inal Iti ate heli al pie o p essiontension apa ityis o elate totheto e
eas e ing installation pe ial heli al pie lea s a e a ailable fo shallo installations he e the

botto ofthelea ise pe te tobe i eninto o k eatinga spino t on ition

ing installation of the heli al pie s etaille e o ssho | be aintaine bya ep esentati e of 0
fi  to e ify pie type lo ation length installation on itions an esti ate apaity e e estthat
e be allo e to eie the ontato s popose e ip ent an installaton poe e pio to
obili ationan onst tion

epen ingon ate ial a ailability an othe fa to s itis possible that othe eepfo n ation alte nati es

ay be e ono i ally feasible fo this poe t e ol begla toe al ate othe eep fo n ation
optonsan poie eo en ationsfo s h ifnee e itional s bs fa e e ploation o | be
e ie epen ingon the type of alte nati e eep fo n ation option onsi e e

7.6.3.1 Helical Pier Recommendations

Base ontheloa spoi e nite ons ltingpefo e peli inayheli alpie esign al lationsto
ete ine heli al pie si e an onfig ation an esti ate installation epths The p eli inay heli al
pie s fo n ation syste onsists of t 0 2 batte e piles at 1Th4 14° installation angle ith Iti
helies 10 12 an 14 ia ete as e ie installe to epths botto heli angingfo 14to2
feet epen ing on the s bs fa e on itions en o nte e in the si bo ings o plete along the
boa alk fo this poet The batte e heli al pies ae esigne topoie 0 kipsof e ie
0 pessionLoa 24 4kipsof ai aialloa an 2Kkipsofa ialloa fo thelate alloa 1
kips pile on ete into o p essiono tension loa e note that heli al pie s installation onta to s
il e elopthei o n esignfo thepoet an thatthepoi e e o en ationsaefo esti ating
fo n ation antities an enginee s ost esti ates The peli inay heli al pie fo n ation
e 0 en ationspe boinglo ationaes aie belo an in oe etailin The ppen i

epen ingon ate ial a ailability an othe fa to s itis possible that othe eepfo n ation alte nati es

ay be e ono i ally feasible fo this poe t e ol begla toe al ate othe eep fo n ation
optionsan poie eo en ationsfo s h ifnee e itional s bs fa e e ploation o | be
e ie epen ingon the type of alte nati e eep fo n ation option onsi e e

625 Holcomb Bridge Road, Norcross, GA 30071 « 770-209-0029 -« unitedconsulting.com

We’re here for you.



UNITED GCP&R-20-CGA-04517-01
CONSULTING age 1 of 24

Table 6: Summary of Preliminary Helical Pier Design Recommendations

Depth to Battered Pile Bal'[DtieI:red _
Dense Soil Design The il
Bori fb C : Minimum Depth to
Structure oring roee) OMPTESSION |nstallation Bottom
No. (Neo > 30 Service 2 :
bpf) Load? Torque G
p (ips) (Ft-1b) (ft-bgs)
P (Ke= 10 ft'd)
B-104 1 11
17 -
B-10 4 ae 12
1- haft
B-10 14 12 10 1
10 .
on ete eli es as
T ails B-10 e ie 0 10
Boa alk 2 Batte e
B-10 1 iles 1
at1th4 14°
B-110 ft 11
To e ating
B-111 2 10 00 t-Ib 2
B-112 2 2

otes
1 Batte e pilesae esigne tohan lethese i ea ialloa 24 4kips an late al loa

1 kips The1 kipsse i elate alloa inea hpile total of kips pe bent is
tansfe e topilea ial o pessionan tensionloa espe ti ely hentheloa is
applie along the bent

2 tleastone et alpileloa test singthetoplageheli 14 sho | bepefo e to
he kthe tfa to se to al latethe Iti ate heli al pile Iti ate o inal tength
bea ing apa ityfo theinstallationto e eas e inthefiel Theesti ate
ini to epoie abo eisbase ona t 10 ft'
pin-o tpilese ten e to o ka ge ef sal

7.6.4 Lightly Loaded Structures

ollo ingsitep epa ationas e o en e thep opose lightlyloa e st t ess hasthea ent e
pi ni aea obse ation pailion an estoo s ol bes ppote on shallo fo n ation syste s
Base onthes bs fa ee ploation ataan ass e aialse ieloa sfo 20kipso lessto pto
0 kips a ange of net allo able soilbeaingpess esfo 1 00to 000po n spe s aefoot psf
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aeeo ene fofon ation esignfo a ai total settle entof1in h Theseaes aie
in the table belo

Table I: Allowable Bearing Pressure for Lightly Loaded Structures

Allowable Bearing

Structure Column Loads (Kips) Pressure (psf)
o <20 000
B-107 ent e ini 0 2 00
ea
0 2000
oo <20 2 00
B-11 ea bse ation 0 2000
a ilion 0 100
<20 000
B-11 est oo 0 2 00
0 2000

1.7 Ground Floor Slabs

0 slabsonga e eeo en asbgae o |sof120po nspe bi inh pi be se fo
slab esign t has been o e peien e that the floo slab s bg a e is often ist be by eathe
fo n ationan ftility line installation an othe onst tiona ti itiesbet een o pletionofga ingan
slab onst tion o this eason o geote hni al enginee sho | e al atethes bga ei e iately
p io to pla ing the on ete eas ge by the geote hni al enginee to be nstable sho | be e-

o pate o ne tan eplae ithengineee fil o pate toatleast pe entofitsstan a

oto ai y ensity

7.8 Earthwork

The onsite soils if f ee of o gani an othe eleteio s ateials sho | gene ally be s itable fo e se
as enginee e fill ith pope oist e ontol atially eathee ok an be se as
enginee e fillifitb eaks ps ffi ientlyto eetga ation e ie ents analsobe ie ith
soilto eetga ation e ie ents

e to the p esen e of high silt ontents so e of the onsite soil ay be sensiti eto oist e a iation
ing ainy seasons these soils illbe iffi ltto y sapati al onsieation ing e ten e
peio sof et eathe etonsite soils aynee tobe isa e an eplae ith ie soils These

soilssho | bepla e ithinana o ange ofthei opti oist e ontent typi ally ithin abo t
pe ent of opti oist e toa hie epope o pa tion Typi al esti tions on s itable fill a e no
ogani s plasti ityin e lessthan2 an ai pati lesi eoffo in hes ithnot oethan 0

pe ent geate than 4-in h These esti tions sho | also be applie toi pote bo o soils if
nee e
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ositi e ainage sho | al ays be aintaine top e entsat ationofe pose soilsin aseofs en
ains olling the s fa e of ist be soils illalsoi poe noffan e e the soil oist e an
onst tion elays The eg ee of soil stability p oble s ill also be epen ent pon the p e a tions
taken by the ont a to to help p ote tthe soilsfo sat ation ing onst tion

oist e- ensity ete inationssho | bepefo e fo ea hsoiltype se topoi e atane essay
fo alityass an etesting oil oist e ontentsattheti eof o pa tionsho | bea ste sothat
theya e ithin oist e ontentli itsthat illallo the e ie o pa tion to be obtaine

1.9 Slopes

e eo en that heefilis to be pla e on e isting slopes o g llies g eate than4 1 the
slopes be ben he top e entsli ing of the fill ass alongthe e istings fa e This an be a hie e by
not hing the slope fa e by at least abo tt o feet hoi ontally iththe o pa to bla e as ea hliftis

o0 pate typi al ben hing etailispo i e inThe ppen i

e anentslopessho | be onst te nosteepe than2 1 ill slopes of p to 20 feet in total
height onst te to2 1 sho | be a eptable ass ing pope ben hing an pla e entan

o pa tion of enginee e fill lopes g eate than 20 feet st be e al ate fo global stability an

sho | be esigne byali ense eote hni al nginee lopes highe than feetsho | beben he

fless than esi able soils s h as topsoil 0 et soils a e to be aste on slopes o if an app op iate
le el of ality ontolan o pa tiontesting n e thes pe ision of the geote hni al enginee is not
planne ing slope onst tion 2 1 slopes illnotlikelybea e ate an flatte slopes sho |

be onsi ee

lIslopessho | bepote te fo eosion ing onst tionan poi e ithappopiatepe anent
egetation o othe o e afte onst tion lopessho | bepotete fo on entate n-off flo
by eansofbe san ainage it hesto iet noffao n slopeso tho gh on ete hannels
pp op iate egetati e o e sho | onsist of fast-g 0 ing g assesthat ill api ly eatea ense oot
at o e the enti e slope Lan s aping onsisting of isolate sh bs an pine sta illnotpoie
a e ate slope p ote tion

ini b il ing o etaining all setba k fo the nea este ge of fo n ations of at least 10 feet
fo the estofslopesis e o en e ini setba kof feetis e o en e fo pa e ent
an bs

7.10 Fill Placement

oist e- ensity ete inationssho | bepefo e fo ea hsoiltype se topoi e atane essay
fo ality ass an etesting The nat al oist e ontentattheti e of o pa tionsho | be ithin
oist e ontentli its hi h illallo the e ie o pa tionto be obtaine Thisis gene ally ithin
th ee pe entage points of the opti oist e The ontato sho|l be pepae toin ease o
e easesoil ate ontentasnee e toa hie ethe e ie egeesof o pa tion
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The fill sho | be pla e in thin lifts not to e ee -in h loose thi kness an o pa te e
e o en thefilbe o pate toatleast pe entof tan a o to T ai y
ensity ithintopt ofeetan atleast pe entof tan a oto ai y ensity else he e

on the site o ten hba kfill alk-behin type o pa tione ip entistypi ally sefo o pa tion
so e e o en plaingfillinthinliftsnottoe ee 4in hes spe ially ithin oa aysan pa e ent
a eas

eote hni al nginee onaf Ill-ti e basis sho | obse e ga ing ope ations n-pla e ensity tests
taken by thatin i i al illassessthe eg eeof o pa tionbeingobtaine Thefe en yofthe testing
sho | be ete ine bythe eote hni al nginee

1.11 Retaining Walls

The follo ing etaining all e o en ations pe tain to ast-in-pla e b il ing an site etaining alls
ithintheaease ploe an aenotinten e fo o la blo ko alls f o la blo ko
alls a e planne onthesite nite ons Iting sho | be notifie be a sea itionale al ation ill be
e ie topoieeo en ationsspe ifi tothe planne alltypesan lo ations

The esign of etaining alls stin | ethe ete ination of the late al p ess e that illa ton the
all The late aleathp ess eisaf n tion of the soil p ope ties s ha ge loa s behin the all an
a o ntof efo ation thatthe all an n ego This efo ation is basi ally epen ent pon the

elati e igi ity of the all syste

Thea tieeathpess e on ition e elops henthe all o esa ayfo thesoilo e as ffiient
istan e s hasfo afeestan ing antile e all The at- est on ition e ists hen the e is no late al
stainonthesoil s has alls hi hae igi ly estaine likeabase ento s b-fo n ation all The
passi e on itiono s henthe all o esinto the soil

The follo inge i alentfli pess esae eo ene fo theeeathpess e on itions

Table 8 - Lateral Earth Pressures

Recommended Equivalent

Earth Pressure Condition Earth Pressure Coefficient Fluid Pressure
ti e 0 4 psf foot

t- est 0 4 psf foot

assi e 277 2 psf foot

e note that onsi e ableho i ontal efle tionsae e ie to obili ethepassi epess e theefoe
the esigne sho | onsi e asafety fa to of 2 to the state Iti ate passi eeathpess ein esign

The eo ene e ialentfli pess esaebase onanass e soil ensity of 120 p f an

inte nal fi tion angle of 2 egeesan ohesionof e o oeffi ientof fi tionof 0 4 fo sli ing ay
be se fo the etaining all esign
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Thepaa etesliste abo eaebase onale elpopely o pa te ba kfill nofi tion atthe all-soil
inte fa e an nos hageeffets o esignof etaining alls hih ol bein n ate theb oyant
nit eightofthein n ate soilsho | be se to ete inethelate aleathp ess e The hy ostati

pess ebase onthe ai pon ing ele ationsho | be tili e inthe analysis

eay o patione ip entsho | notbe se to o pa tba kfill ithin feetlate ally behin any
etaining all nless the allis esigne fo thein ease pess eo te poailybae Theefoe
light o patione ip ent aybe e ie inthis one etaining allba kfilsho | be o pate to
pe entofthe tan a oto ai y ensity pe anent ainagesyste s hasafooting
ain o afabi ains has nka ain ia ainet iseo ene foany etaining alls hih
ae oethan feetin height

The etaining allssho | be esigne by ap ofessional enginee fa ilia ith etaining all esignan

egistee in eogia The esigne sho | onsi e sloping ba kfil s hages an othe fatos
affe ting allloa ings The esigne sho | also onsi e lobal tability
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8.0 LIMITATIONS

This epo tisfo thee | si e seof Gwinnett County an the esigne softhepoe t es ibe he ein

an ay only be applie to this spe ifi poe t on | sionsan e o en ations ha e been
pepae sing gene ally a epte stan a s of eote hni al ngineeing pa ti e in the tate of
eogia oothe a antyise pesse o i plie fi isnot esponsiblefo on | sions opinions

0O eo en ations of othe s

The ight to ely pon this epot an the ata ithin ay not be assigne itho t T
LT itten pe ission

The s ope of thise al ation asli ite toane al ation of the loa - a ying apabilities an stability of
the s bsoils il haa os aste aioatiity i itants poll tants ol s o othe angeo s
s bstan e an on itions eenotthes be tofthisst y Thei pesen e an o absen e ae not
i plie o s ggeste bythis epot an sho | notbeinfe e

on | sionsan e o en ationsaebase pon esigninfo ationf nishe to s ataobtaine
fo thepeio sly es ibe e ploationan testihngpoga an o e peien e They onot efle t
aiationsins bs fa e on itionsthat aye istinte e iateofo boings an in ne ploe aeas
of the site ho | s h aiations be o e appa ent ing onst tion it ill be ne essay to e-
e al ateo on | sionsan e o en ationsbase pon on-site obse ations ofthe on itions

f the esign o lo ation of the poe tis hange the e o en ations ontaine he ein st be
onsi ee inali nlesso fi e ie sthe hanges an o e o en ationsaeeithe eifie o
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GENERAL NOTES

The soil classifications noted on the Boring Logs are visuai classifications unless otherwise
" noted. Minor constituents of a soil sample are termed as follows:

LL
PL
Pl

PF

8d
¥m
b’sat

Trace 0-10%

Some 11 - 35%

Suffix "y" or "ey" ' 36-49%
LEGEND

Split Spoon Sample obtained during Standard Penetration Testing

Relatively Undisturbed Shelby Tube Sample

Groundwater Level at Time of Boring Completion

Groundwater Level at 24 hours (or as noted) after Termination of Boring

Natural Moisture Content

Liquid Limit
Plastic Limit Atterberg Limits
Plasticity Index

Percent Fines (Percent Passing #200 Sieve)

Dry Unit Weight (Pounds per Cubic Foot or PCF
Moist or In-Situ Unit Weight (PCF)
Saturated Unit Weight (PCF)



rospina
Polygon
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UNITED CONSULTING

Scale: NTS
Prepared: SRT
Checked: RIO

Project No.:

GCP&R-20-GA-04517-01

Notes

Client: Gwinnett County Parks and Recreation
Site: Beaver Ruin Wetlands Park
South of Satellite Boulevard
Duluth, Gwinnett County, Georgia
Title: Boring Location Plan

FIG. 1




EXPLORATION PROCEDURES
Standard Penetration Test (SPT) borings

ifteen 1 T boings esignate B-101 tho gh B-112 B-114 tho gh B-11 an one 1 offset

boing esignate as B-10 eepefo e attheappo i atelo ationsin i ate on the atta he
Boing Lo ation lan ig e1 The Tboings eepefo e ingeneala o ane ith T

1 oil sa ples obtaine ingtesting ee is allye al ate bythe oe t nginee an lassifie
a o ingtothe is al- an alpoe e es ibe in T 24 na ati e of fiel ope ations is

inl e inThe ppen i

The testlo ationsinthefiel ee ete ine bythe oe t nginee singahan hel nitan o

eas ing istan es fo e isting site feat es The test lo ations sho | the efoe be onsi ee
appoi ate o n s fa eele ations e e obtaine fo topogaphi appoie by lient ate
file ate 1122201 sogon s fa e ele ations at the boing lo ations sho | be onsi ee
appo i ate
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LABORATORY PROCEDURES
Grain Size (Sieve) Analysis with or without Hydrometer

ain i e nalysistests eepefo e to ete inethepati lesi e istib tionof sele te sa ples
teste Thegainsi e istib tion of soils oase thanan be 200 sie e as ete ine by passing
the sa plestho ghastan a setof neste sie es ateials fine thanthen be 200 sie es ee
s spen e in ate an the gainsie istibtion o pte fo theti e ate of settle ent of the
iffeentsi e patiles i- ie soil passe tho gha 200sie e 0ga softhat stsoakins
agentfo a ini of ho s oilisthenp tinga ate yline ithahy o ete eaingsae
taken at spe ifie ti es gaphis a nfo ata Thesetests e elikethose es ibe by T
421 an 422 The es Itsaein | e inThe ppen i

Liquid and Plastic Limits (Atterberg Limits)

Li i Li itan lasti Li ittestsai inthe lassifi ation ofthe soilsan p o i eanin i ation of the soil
beha io ith oist e hange The lastiity n e isba kete bythelLi i Li it LL an the lasti
Li it L Theli i Li itisthe oist e ontentat hi hthesoil illfo asaheay is o sfli an

isthe ppe li itoftheplasti ange as ete ine ina o ane ith T 4 1 The lasti Li it
is the oist e ontentat hi h the soil begins to lose its plasti ity as ete ine ina o an e ith
T 4 1 The lastiity n e isthe iffeen e bet eentheLi i Li itan lasti Li it The
Li iity n e isthe atio of the iffe en e bet een the in-pla e oist e an the plasti li it to the
lasti ity Li it The ataobtaine aeinThe ppen i

Moisture Content

The oist e ontent as ete ine fo sele te soil sa ples obtaine in the split spoon sa ple
ep esentati e po tionofea hsa ple as eighe an thenpla e inano enan ie at110 eg ees
entiga efo atleast1 to1 ho s fte e oalfo theo en the soil as again eighe The
eight of the oist elost ing yingth s as ete ine o this ata the oist e ontent of
thesa ple asthen al late asthe eightof oist e ii e by y eightofthe soil e pesse as
a pe entage Thistest as on te a o ingto T 221 The oist e ontent es ltsae
in i ate on the atta he bo ing logs

oist e ontentisa sef lin e ofasoils o p essibility fthe soilistobe se asfill the oist e
ontent aybe o pae tothe angeof ate ontentfo hi hpope o pa tion aybea hie e
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UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-101
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/21/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil 0 Automatic Hammer
|- 895 - - Efficiency = 94.7%
Sand - some silt and clay, trace mica, some PL=21; LL=27; PI=6
rock; loose; dark brown (Fill) (SC-SM) L 3-3-4-5 7 19 13.9
- firm PL=17; LL=24; PI=7
—— 2 5-7-4 11 18 13.7
Offset 5' west and augel|
s Shelby tube sempl
B 5 elby tube sample
890 3 N/A N/A 12 collected from 4'-6' bgs
Partially weathered rock sampled as Sand - . .
\trace silt and clay, some rock; very dense; 4 01 501 1 Groundwater
gray (Residual) encox_mtered a_t_4 feet at
the time of drilling and
AUGER REFUSAL AT 6.5 FEET at 3 feet 24 hours after
| ss5 10 drilling
- 880 15
- 875 20
- 870 25
- 865 30
- 860 35
LL=Liquid Limit
40 PL=Plastic Limit

PI=Plasticity Index




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-102
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/25/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
900 Grass; 4" Topsoil 0 Automatic Hammer
- Efficiency = 94.7%
Sand - some clay, trace silt; very loose; red-
brown (Fill) L 1-1-1-1 2 3
Sand - trace clay and silt, some rock;
medium dense; orange-brown/black/white 2 aalal s 28 6
895 (Residual) (SM) PL=27; LL=43; PI=16
- some silt and clay, trace gravel; loose; 5 3 18-4-3-2 7 15 293
brown and tan
Partially weathered rock sampled as Sand - 4 4-50/5" 50/5" 9 20.7 No groundwater
\some clay, trace silt, some rock; very dense; encountered at time of
[ a0 orange-brown/gray-brown boring
AUGER REFUSAL AT 7 FEET 10
[ 885
15
- 880
20
875
25
870
30
- 865
35
- 860 LL=Liquid Limit
40 PL=Plastic Limit

PI=Plasticity Index




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD

NORCROSS, GEORGIA 30071 BORING LOG

(770)209-0029, FAX (770)582-2800

CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-103
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/25/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |TYPE| BLOWS/6" N-VALUE | RECOV. ()| W (%)
3" Topsail 0 Automatic Hammer
- - Efficiency = 94.7%
Sand - some silt and clay, trace mica; very PL=26; LL=35; PI=9
900 loose; red-brown/orange-brown (Residual) L 1-1-2-1 3 24 196
(SM) ) Y Near drain ditch and
- some clay, trace silt, trace rock; loose 2 2-1-6 7 18 creek
- trace clay; tan-brown/red-brown Shelby tube sample
3 3 N/A N/A 24 collected from 4'-6' bgs
8% - some silt, trace clay; dense; gray-brown/ Grtouné:iwtatze][ ot
- 4 12-14-23-30 | 37 24 15.3 |encountered at 2 feet a
orange-brown the time of an.d.24 hourd
Partially weathered rock sampled as Sand - ] . after drilling
some clay, trace silt, some rock; very dense; 5 5013 5073 3 12.3
brownish-gray 10
- 890 AUGER REFUSAL AT 9 FEET
15
- 885
20
- 880
25
- 875
30
870
35
[ 865
LL=Liquid Limit
40 PL=Plastic Limit
PI=Plasticity Index
- 860




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-104
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/24/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil 0 Automatic Hammer
- - Efficiency = 94.7%
Sand - some silt, trace clay, trace mica;
loose; orange-brown/tan-brown (Residual) L 3-3-3-3 6 24 9.4
-9 - trace rock
2 3-4-6 10 18
| Clay - some sand, trace silt, trace mica; | Shelby tube sample
orange-brown 3 NIA NIA 24 9
| Sand - trace silt and « cEyTtr_ac_e r_niza;_l&)s_e;
- 895 orange-brown 4 4-4-5-9 9 24 13.3
- firm
5 7-9-9-8 18 24
10
890
- some silt, some mica; golden brown
5 6 4-7-9 16 18
| w |
= Groundwater
|- 885 encountered at 16 feet
24 hours after drilling
K d = Groundwater
- some rock; dense encountered at 18 feet
20 7 21-23-25 48 18 at the time of drilling
880
Partiall_y weathered rock sampled as Sand - 8 50/6" 50/6" 5
trace silt and clay, some rock; very dense; 25
_\brownish—gray
AUGER REFUSAL AT 25 FEET
- 875
30
870
35
[— 865
40




UNITED CONSULTING
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071
(770)209-0029, FAX (770)582-2800

BORING LOG

Sheet 1 of 1

CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-105
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/25/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
905 Grass; 3" Topsoil Automatic Hammer
, _ 0 Efficiency = 94.7%
Clay - sandy, some silt, trace mica; soft; red- PL=24; LL=45; PI=21
brown/orange-brown (Residual) (CL) 2222 4 24 215
| Sand - trace silt and clay, trace mica; firm; Offset 15' North
orange-brown/gray-brown S 12 24 164
9% - trace rock; medium dense
3 8-12-15-14 27 24 8.5
8-12-15-10 27 24 15.7
- some rock; firm
- 895 5-5-6-4 11 24
10
890 " "
Partially weathered rock sampled as Sand - | 5 | © 6-50/3" | 5053 5
trace silt and clay, some rock; very dense;
red-brown/gray
AUGER REFUSAL AT 17.5 FEET No groundwater
encountered at time of
- 885 boring
20
880
25
875
30
[— 870
35
- 865 LL=Liquid Limit
40 PL=Plastic Limit
Pl=Plasticity Index




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-106
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/24/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil 0 Automatic Hammer
- - Efficiency = 94.7%
Sand - trace silt and clay, trace mica; loose;
[— 900 red-brown (Fl") 1 2-3-3-3 6 24 15.9
Sand - some clay, trace silt, trace mica;
loose; orange-brown/red-brown (Residual) 2 4-3-6-6 ° 24
- trace clay, trace rock; orange-brown/gray
brown >3 4-6-4-2 10 24 15.8
[ 895
4 4-50/4 50/4" 8 6.9

— 890

- 885

[— 880

- 875

870

|- 865

[~ 860

trace silt and clay, some rock; very dense;

Partially weathered rock sampled as Sand -
\gray-brown

No groundwater
encountered at time of

AUGER REFUSAL AT 7 FEET

20

25

30

35

40

boring




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-106A
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/24/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" |N-VALUE |RECOV.()| W (%)
Grass; 3" Topsoil Offset 10 feet north of B
0 106; Straight-augered to
| 900 8 feet bgs
| w |
= Groundwater
- 895 lencountered at 5 feet 24]
hours after drilling
Sand - some silt, trace clay, trace mica and
rock; firm; tan-brown/dark brown (Residual) © 5 3-5-10-9 15 24
= Groundwater
| 890 encountered at 10 feet
at the time of drilling
Partially weathered rock sampled as Sand - 6 50/1" 50/1" 1
trace silt, some rock; very dense; gray 15
. AUGER REFUSAL AT 14 FEET
20
- 880
25
- 875
30
- 870
35

|- 865

[~ 860

40




UNITED CONSULTING
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071
(770)209-0029, FAX (770)582-2800

BORING LOG

Sheet 1 of 1

870

40

CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-107
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/24/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. [TYPE| BLOWS/E" | N-VALUE |RECOV. (")
Grass; 3" Topsoil 0 Automatic Hammer
- - - Efficiency = 94.7%
Clay - some sand, trace silt, trace mica; firm;
red-brown/tan-brown (Residual) 2334 6 24
%% | - stiff
3-4-5 9 18
Shelby tube sample
3 3 N/A N/A 24 collected from 4'-6' bgs
___________________ w
Sand - some silt, trace clay, trace rock; N Groundwater
- 900 . 4 2-3-3-2 6 24 lencountered at 6 feet 24
loose; golden-brown hours after drilling
= Groundwater
5 2-3-5-5 8 24 encountered at 8 feet af|
10 the time of drilling
- 895
- some rock; dense
6 5-8-23 31 18
15
- 890 AUGER REFUSAL AT 16.5 FEET
20
- 885
25
- 880
30
|- 875
35




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD

NORCROSS, GEORGIA 30071 BORING LOG

(770)209-0029, FAX (770)582-2800

CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-108
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/24/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 4" Topsoil Automatic Hammer
- 905 : : 0 Efficiency = 94.7%
Sand - some clay, trace silt, trace mica;
loose; red-brown/gray (Residual) =1 2-3-4-4 7 24 19.0 Groundwater
___________________ ncountered at 1 foot 24|
Clay - some sand, trace silt, trace mica; firm; hours after drilling
gray-brown/tan-brown 2 3-3-4-3 7 24 Offset 10 feet east and
refused at 10 feet bgs
- 900 >3 2-2-3-3 5 24 23.3
___________________ = Groundwater
Sand - some clay, trace silt, trace rock; encountered at 5.5 feet
loose; gray-brown 4 3-3-3-3 6 24 20.8 at the time of drilling
Partially weathered rock sampled as Sand - . .
trace silt, some rock; very dense; gray 0 5 5013 5073 L
[~ 895 AUGER REFUSAL AT 9.5 FEET
- 890 15
- 885 20
- 880 25
875 30
L 870 35
- 865 40




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-109
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/24/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil Automatic Hammer
, _ 0 Efficiency = 94.7%
Clay - sandy, some silt, trace gravel; firm; PL=26; LL=46; PI=20
905 orange-brown/gray (Residual) (CL) L 2-3-4-3 7 24 231 Groundwater
encountered at 4 feet at
e the time of drilling and
T 2 233 6 18 260 at 3 feet 24 hours after
___________________ 7 drilling
Sand - some silt and clay; loose; dark tan 5 Shelby tube sample
(SM) 3 N/A N/A 24 30.3  |collected from 4'-6' bgs:
| 900 ] PL=35; LL=50; PI=15
- trace clay, mica and rock fragments;
golden brown 4 2-3-3-2 6 24 38.6
5 2-2-3-2 5 16
10
- 895
Partially weathered rock sampled as Sand - | 5 | © 3-13-50/2" | 5072 | 12
trace silt and clay, some rock; very dense;
- 890 gray-brown
AUGER REFUSAL AT 15 FEET
20
- 885
25
[— 880
30
- 875
35
870
PL=Plastic Limit
0 LL=Liquid Limit

|- 865

PI=Plasticity Index
NM=Natural Moisture




[~ 860

|- 855

40

UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-110
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/25/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |TYPE| BLOWS/6" N-VALUE |RECOV. ()| W (%)
Grass; 3" Topsoil 0 Automatic Hammer
- - Efficiency = 94.7%
Sand - some clay, trace silt, trace rock; firm;
|89 red-brown/orange-brown (Residual) L 2-4-8-6 12 7 18.2
- some rock; very loose Offset 15' SW
2 5-2-2 4 14 11.9
- trace rock Shelby tube sample
3 3 N/A N/A 24 collected from 4'-6' bgs
890 - trace clay; medium dense; red brown/black
white 4 8-12-10-16 22 24 25.0
- some rock; very dense
5 18-25-42-16 | 67 24
10
- 885
AUGER REFUSAL AT 11.5 FEET No groundwater
encountered at time of
boring
15
- 880
20
|- 875
25
|- 870
30
- 865
35




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-111
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/25/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
890 Grass; 3" Topsoil 0 Automatic Hammer
- - - Efficiency = 94.7%
Silt - sandy, some clay, trace mica; firm; red- PL=34; LL=51; PI=17
brown/orange-brown (Residual) (MH) 2232 5 24 259
- trace clay; soft; red-brown/tan-brown
3-2-2 4 18 19.9
- 885 . —_—
- some sand and clay; dark brown (ML) Shelby tube sample
v N/A N/A 24 30.6 |collected from 4'-6' bgs:
__________________ ) PL=30; LL=49; PI=19
Clay - some sand, trace silt; soft; gray
2-2:2-2 4 24 36.6 Groundwater
encountered at 5 feet at
- very soft the time of drilling and
- 880 1-1-1-1 2 24 at 4 feet 24 hours after
10 drilling
e75 | Silt- some sand, trace clay, trace mica; firm;| 423 5 18
orange-brown/gray-brown 15
10 | Sand - some ciay, trace sill, trace mica and | 5 roe | o |
rock; loose; orange-brown/gray-brown 20
| 865 - medium dense 8 61211 3 18
25
| o | Clay - some sand, trace sit, trace mica and | . ier | 0 |
rock; stiff; orange-brown/gray-brown 30
BORING TERMINATED AT 30 FEET
- 855
35
- 850 LL=Liquid Limit
40 PL=Plastic Limit
PI=Plasticity Index




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-112
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/25/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil 0 Automatic Hammer
- - Efficiency = 94.7%
Sand - some silt, trace clay, trace mica;
loose; red-brown/orange-brown (Residual) L 1-2-3-2 5 24 6.7
[~ 890 - very loose Bulk sample collected
¥ | 2 2-2-2-2 4 24 from 0'-5' bgs
= Groundwater
- some clay encountered at 5 feet at|
2 3 2-2-1-2 3 24 26.1 the time of drilling and
___________________ at 3.5 feet 24 hours
Clay - some sand, trace silt; very soft; gra after drilling
- 885 y i gray 4 1-1-1-1 2 24
| Sand - some clay, trace silt, trace mica; very
loose; red-brown/gray o 5 1-1-1-1 2 4
880
Silt - some sand, trace clay, trace mica; soft; 6 1-9-1 3 10
golden brown 15
- 875
- firm
7 2-2-3 5 18
20
870
- trace rock; stiff 8 346 10 10
25
- 865
- very stiff w | ° 6-11-14 25 18
BORING TERMINATED AT 30 FEET
- 860
35
|- 855
40




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-114
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/23/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil Automatic Hammer
- 885 : : 0 Efficiency = 94.7%
Sand - some silt and clay, trace mica; loose; PL=25; LL=41; PI=16
dark brown (Residual) (SC) 2233 5 7o 214
- trace silt; orange-brown/red-brown
2-2-3 5 5
| Clav - candv enme < Nt frane micas fan-qra Shelby tube sample
. Clay - sandy, some silt, trace mica; tan-gray v NA NIA 24 155 |collested from 46 bgs:
B (EL_) ________________ ) PL=19; LL=34; PI=15
Sand - some gravel, trace silt and clay; firm; Non-Plastic
gray-brown (SW-SM) = 3-5-8-7 13 24 198
- some silt, trace rock fragments; loose; Non-Plastic
orange-brown/gray-brown (SM) 2-3-3-3 6 24 35.1
10
[~ 875 Groundwater
encountered at 7 feet at
the time of drilling and
at 5 feet 24 hours after
drilling
- trace gravel; firm Non-Plastic
3-4-8 12 18 227
- 870 15
Partially weathered rock sampled as Sand - | 30-50/6" | 50/6" | 10 | 137
865 some silt, trace clay, some rock; very dense;
gray-brown
Sand - trace clay, silt, and rock fragments;
dense; gray 10-16-24 40 18 12.4
- 860 25
Partially weathered rock sampled as Sand -
some silt, trace clay, some rock; very dense; 50/1" 50/1" 1
- 855 gray-brown 3
AUGER REFUSAL AT 29 FEET
- 850 35
LL=Liquid Limit
| 845 40 PL=Plastic Limit
PI=Plasticity Index




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD

NORCROSS, GEORGIA 30071 BORING LOG

(770)209-0029, FAX (770)582-2800

CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-115
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/21/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION FEinET NO. |TYPE BLOWS/G?AMNP-\tELiE RECOV. () | W (%) NOTES
920 Grass; 4" Topsoil 0 Automatic Hammer

- - Efficiency = 94.7%
Sand - some silt, trace clay, trace mica; °

loose; red-brown (Fill) 1 2-3-2-2 5 16
- some clay, trace silt, trace rock Bulk sample collected
2 4-3-3 6 18 from 0'-5' bgs
915 - some silt, trace clay Shelby tube sample
3 3 N/A N/A 24 collected from 4'-6' bgs
- some clay
4 2-3-2-2 5 12
- trace silt
910 5 3-4-4-4 8 24
10
- 905 Clay - some sand, trace silt, trace mica; firm; 6 3.4-4 8 18
red-brown 15
- 900 Sand - some clay, trace silt, trace mica; firm; 7 3-4.7 1 18
red-brown 20
- 895 Clay - some sand, trace silt, trace mica; firm; 8 335 8 18
red-brown/tan-brown (Residual) 25

No groundwater
encountered at time of
boring

BORING TERMINATED AT 25 FEET

— 890

30

|- 885
35

- 880
40




UNITED CONSULTING Sheet 1 of 1
625 HOLCOMB BRIDGE ROAD
NORCROSS, GEORGIA 30071 BORING LOG
(770)209-0029, FAX (770)582-2800
CONTRACTED WITH: Gwinnett County Parks and Recreation BORING NO.: B-116
PROJECT NAME: Beaver Ruin Parks and Recreation DATE: 9/21/20
JOB NO.: GCP&R-20-GA-04517-01 DRILLER: Carolina Driling RIG: CME 45 LOGGED BY: J.J.
DEPTH
ELEV. DESCRIPTION in SAMPLES NOTES
FEET | NO. |[TYPE| BLOWS/6" | N-VALUE |RECOV.(")| W (%)
Grass; 3" Topsoil 0 Automatic Hammer
- - Efficiency = 94.7%
Sand - some clay, trace silt, some mica,
trace rock; loose; red-brown (Fill) L 2333 6 24
910 T —————————— = — — — — — —
Clay - some sand, trace silt, trace mica; firm;
red-brown 2 SESS 8 24
Sand - some clay, trace silt, some mica; 5
loose; red-brown/tan-brown (Residual) 3 2344 7 19
| Clay - some sand, trace silt, trace mica; stiff;
905 red-brown/tan-brown 4 4-7-6-7 13 15
| Sand - some clay, trace silt, trace mica and
rock; loose; red-brown/gray-brown o 5 2233 5 7
900
- very loose; gray-brown 6 112 3 18
15
[ 895
™ Clay - some sand, trace silt, trace mica; firm| 5 s | 7 |

890

[— 885

— 880

- 875

gray-brown/orange-brown

20

BORING TERMINATED AT 20 FEET

25

30

35

40

No groundwater
encountered at time of
boring




December 2020 GCPR-20-GA-04517-01

Beaver Ruin Wetlands Park
Gwinnett County - Parks and Recreation

Helical Pile Design Calculations Summary (Axial and Lateral Capacity)
service Level BatItJere?d Pile Battered Piles .
Depth to Factored - ] ervice eve esign Minimum Minimum | Minimum Depth Estimated
. Ground Surface ) . Service Level| Factored Service Level | Lateral Load ) Compression/ . to Bottom Helix | Spin Out Pile . .
Boring N Dense Soil Axial ) ) , Pile N Installation Depth to K Helical Pile Tip
Structure Elevation , |Axial Loads® | Lateral Load® | Lateral Load’? | Converted to a5 Tension 6 X Plate (Vertical | (Plate Extended ]
D (ft-bgs) Loads : y X . Type® . 3 Torque Top Helix . Elevation
(ft-msl) ) (Kips) (Kips) (Kips) Compression/ Service Load Pile Length) to Rock)
(Ngo > 30 bpf) (Kips) X 3 N (Ft-1b) (ft-bgs) (ft-msl)
Tension Load (Kips) 3 (ft-bgs)
. K= 10 ft
(kips)
B-103 901 6 5.5 9 Y 892
B-104 902 18.5 4.5 11 N 891
CHANCE
B-105 904 4 S5175 - Square 5.5 12 N 892
1-%" Shaft
B-106 & IR
14",12",10
Concrete 106A 901 6 . 6.5 3 N 888
Trails/ Helices as
B-108 905 8 33.54 24.34 2.63 15 6.2 Required 30.5 6,108 6.5 9.5 Y 895.5
Boardwalk )
(2 Battered Piles
B-109 906 13.5 at 1h:4v (14°) 8.5 15 Y 891
@>6ft)
B-110 896 6 Torque Rating 4.5 11 N 885
10,500 Ft-lb
B-111 889 23.5 18.5 25 N 864
B-112 892 28.5 225 29 N 863
Notes:

(1) Ground Surface Elevations are interpolated from provided Topographic Plan provided by the client dated (file date) 11/22/2019 and should be considered approximate.
(2) Loads provided by John Pyle of PermaTrak in an E-Mail Attachment dated 11/23/202C
(3) Battered piles are designed to handle the axial and lateral Service Loads. The 1.5 kips Service Lateral Load in each pile (total of 3 kips per bent) is transfered to pile axial compression and tension load, respectively whei

the load is applied along the bent.

(4) Alternative pile sizes and helix size configurations may be used by the helical pile installer provided the minimum pile ultimate (Factored) capacities design loads specified for the project are met

(5) We recommend a minimum FOS=2 for Compression and Tension Strength of helical piles.
(6) At least one vertical pile load test using the top large helix (14") should be performed to check the Kt factor used to calculate the ultimate helical pile ultimate (Nominal Strength) bearing capacity from the installation torque

measured in the field.
(7) Final pile tip elevation to be determined in the field based on the minimum pile installation torque rating required to achieve the ultimate capacity of the pile.

United Consulting




DECEMBER 2020

Beaver Ruin Wetlands Park
SUMMARY OF SOIL DATA

GCP&R-20-GA-04517-01

Grain Size
Sample Soil AsR'cd Atterberg Distribution Compaction Additional
Identification Sample Sample | Classi- | Moisture Limits % Finer | % Finer | % Finer| Maximum | Optimum Organic Unit Weight Permeability Tests
Borehole | Sample Type Depth | fication % No.4 | No.200 | .005 Dry Density | Moisture | Gs | Contant | Moisture Dry (cm/sec) Conducted
Number ID LL|PL.|PL| L.IL Sieve Sieve mm (Ib/cuft) % % % (Ib/cuft) (See Notes)
B-101 1 Bag 0-2 SC-SM 13.9 27 21 6 -1.18 97.2 36.7 30.0 - - - - - - -
B-101 2 Bag 2-4 sC-sM| 137 24 |17 | 7 | -047 | 1000 39.1 36.0 - - - - - - -
B-102 2 Bag 2-4 - - - - - - - - - - - - - - - - P,Re,C,S
B-102 3 Bag 4-6 SM 22.3 43 27 16 | -0.29 90.3 31.9 29.0 - - - - - - -
B-102 4 Bag 6-8 SM 20.7 - - - - - - - - - - - - - -
B-103 1 Bag 0-2 SM 19.6 35 26 9 -0.71 100.0 325 28.0 - - - - - - -
B-103 2 Bag 2-35 - - - - - - - - - - - - - - - - P,Re,C,S
B-103 4 Bag 6-8 - 15.3 - - - - - - - - - - - - - -
B-103 5 Bag 8-10 - 12.3 - - - - - - - - - - - - - -
B-104 1 Bag 0-2 - 9.4 - - - - - - - - - - - - - -
B-104 2 Bag 2-35 - - - - - - - - - - - - - - - - P,Re,C,S
B-104 4 Bag 6-8 - 13.3 - - - - - - - - - - - - - -
B-105 1 Bag 0-2 CL 275 45 24 21 0.17 100.0 55.6 50.0 - - - - - - -
B-105 2 Bag 2-4 - 8.5 - - - - - - - - - - - - - -
B-105 3 Bag 4-6 - 6.9 - - - - - - - - - - - - - -
B-106 1 Bag 0-2 - 15.9 - - - - - - - - - - - - - -
B-106 2 Bag 2-4 - - - - - - - - - - - - - - - - P,Re,C,S
B-106 3 Bag 4-6 - 15.8 - - - - - - - - - - - - - -
B-106 4 Bag 6-8 - 6.9 - - - - - - - - - - - - - -
B-108 1 Bag 0-2 - 19 - - - - - - - - - - - - - -
B-108 2 Bag 2-4 - - - - - - - - - - - - - - - - P,Re,C,S
ABBREVIATIONS: LIQUID LIMIT (LL) NOTES: T =TRIAXIAL TEST

PLASTIC LIMIT (PL)
PLASTICITY INDEX (PI)
LIQUIDITY INDEX (LI)
MOISTURE (Mc)

NP - NO PLASTICITY
NV - NO VALUE

United Consulting

U = UNCONFINED COMPRESSION TEST
S = SULFATE CONTENT

C =CHLORIDE CONTENT

P =pH

Re = Resistivity

Vc = Volume /shrinkage change




DECEMBER 2020

Beaver Ruin Wetlands Park
SUMMARY OF SOIL DATA

GCDWR-20-GA-04273-01

Grain Size
Sample Soil AsR'cd Atterberg Distribution Compaction Additional
Identification Sample Sample | Classi- | Moisture Limits % Finer | % Finer | % Finer| Maximum | Optimum Organic Unit Weight Permeability Tests

Borehole | Sample Type Depth | fication % No.4 | No.200 | .005 Dry Density | Moisture | Gs | Contant | Moisture Dry (cm/sec) Conducted
Number ID LL|PL.|PL]| L.IL Sieve Sieve mm (Ib/cuft) % % % (Ib/cuft) (See Notes)

B-108 3 Bag 4-6 - 233 - - - - - - - - - - - - - -

B-108 4 Bag 6-8 - 20.8 - - - - - - - - - - - - - -

B-109 1 Bag 0-2 CL 23.1 46 26 20 | -0.15 98.2 50.5 49 - - - - - - -

B-109 2 Bag 2-35 - 26.0 - - - - - - - - - - - - - -

B-109 3 Shelby 4-6 SM 30.3 50 35 15 | -0.31 100.0 333 30 - - 2.7 - - - - U

B-109 4 Bag 6-8 - 38.6 - - - - - - - - - - - - - -

B-110 1 Bag 0-2 - 18.2 - - - - - - - - - - - - - -

B-110 2 Bag 2-35 - 11.9 - - - - - - - - - - - - - - PR,C,S

B-110 4 Bag 6-8 - 25 - - - - - - - - - - - - - -

B-111 1 Bag 0-2 MH 25.9 51 34 17 | -0.48 100.0 62.4 59 - - - - - - -

B-111 2 Bag 2-35 - 19.9 - - - - - - - - - - - - - -

B-111 3 Shelby 4-6 ML 30.6 49 30 19 0.03 100.0 67.7 63 - - - - - - - U

B-111 4 Bag 6-8 - 36.6 - - - - - - - - - - - - - -

B-112 1 Bag 0-2 - 16.7 - - - - - - - - - - - - - -

B-112 1A Bulk 0-5 SC 22.2 34 | 24 10 | -0.18 100.0 29.7 28 - - - - - - -

B-112 2 Bag 2-4 - - - - - - - - - - - - - - - - P,Re,C,S

B-112 3 Bag 4-6 - 26.1 - - - - - - - - - - - - - -

B-114 1 Bag 0-2 SC 21.4 41 25 16 | -0.23 100.0 435 38 - - - - - - -

B-114 2 Bag 2-35 - - - - - - - - - - - - - - - - P,Re,C,S

B-114 3 Shelby 4-6 CL 155 34 19 15 | -0.23 100.0 53.1 46 - - 2.7 - 16.7 116.2 - T

B-114 4 Bag 6-8 SW-SM 19.8 NV [ NP | NP NP 84.1 9.6 7 - - - - - - -

ABBREVIATIONS:

LIQUID LIMIT (LL)

PLASTIC LIMIT (PL)

PLASTICITY INDEX (PI)
LIQUIDITY INDEX (LI)

MOISTURE (Mc)
NP - NO PLASTICITY
NV - NO VALUE

NOTES: T =TRIAXIAL TEST
U =UNCONFINED COMPRESSION TEST

S = SULFATE CONTENT

C =CHLORIDE CONTENT
P =pH

United Consulting

Re = Resistivity

Vc = Volume /shrinkage change




DECEMBER 2020

Beaver Ruin Wetlands Park
SUMMARY OF SOIL DATA

GCDWR-20-GA-04273-01

Grain Size
Sample Soil AsR'cd Atterberg Distribution Compaction Additional
Identification Sample Sample | Classi- | Moisture Limits % Finer | % Finer | % Finer| Maximum | Optimum Organic Unit Weight Permeability Tests
Borehole | Sample Type Depth | fication % No.4 | No.200 | .005 Dry Density | Moisture | Gs | Contant | Moisture Dry (cm/sec) Conducted
Number ID LL|PL.|PL]| L.IL Sieve Sieve mm (Ib/cuft) % % % (Ib/cuft) (See Notes)
B-114 5 Bag 8-10 SM 35.1 NV | NP [ NP | NP 100.0 14.9 12.0 - - - - - - -
B-114 6 Bag 13.5-15 SM 22.7 NV | NP [ NP | NP 98.9 18.9 14.0 - - - - - - -
B-114 7 Bag 18.5-20 - 13.7 - - - - - - - - - - - - - -
B-114 8 Bag 23.5-25 - 124 - - - - - - - - - - - - - -

ABBREVIATIONS: LIQUID LIMIT (LL)

PLASTIC LIMIT (PL)

PLASTICITY INDEX (PI)
LIQUIDITY INDEX (LI)

MOISTURE (Mc)
NP - NO PLASTICITY
NV - NO VALUE

United Consulting

NOTES: T =TRIAXIAL TEST
U =UNCONFINED COMPRESSION TEST

S = SULFATE CONTENT

C =CHLORIDE CONTENT
P =pH

Re = Resistivity

Vc = Volume /shrinkage change




LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID | PLASTICITY
SOURCE NO. CONTENT LIMIT LIMIT INDEX uscs
(%) (%) (%) (%)
s B-114 6-8 ft 19.8 NP NV NP SW-SM
= B-111 0-2 ft 25.9 34 51 17 MH
4 B-102 4-6 ft 223 27 43 16 SM
¢ B-103 0-2 fi 19.6 26 33 9 SM
B-109 0-2 ft 231 26 46 20 CL
* B-114 13.5-15 ft 22.7 NP NV NP SM
® B-114 8-10 ft 35,0 NP NV NP SM
o B-109 (Top) | 4-6 fi 30.3 35 50 5 SM
® B-105 0-2 fi 27.5 24 45 21 cL
B-114 0-2 ft 21.4 25 41 16 SC

United Consulting

Norcross, Georgia

Client: GWINNETT CO PARKS & RECREATION
Project: Beaver Ruin Parks and Recreation

Project No.: GCP&R20GA0451701

Figure




LIQUID AND PLASTIC LIMITS TEST REPORT

NOI‘CI‘OSS, Georgia Project No.: GCP&R20GA0451701 Figure

Project: Beaver Ruin Parks and Recreation
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LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
SOURCE NO. CONTENT LIMIT LIMIT INDEX uscs
(%) (%) (%) (%)
L] B-112 0-5ft 2202 24 34 10 SC
W B-101 0-2 ft 15.9 21 27 6 SC-SM
& B-101 2-4 1 13.7 17 24 7 SC-SM
h4 B-114 4-6 ft 3.5 19 54 15 CL
A B-111 4-6 ft 30.0 30 49 19 ML
(Middie)
Un Ited Consu |t|ng Client: GWINNETT CO PARKS & RECREATION




Moisture Content
ASTM D 2216 / AASHTO T-265/UC SOP L4

DATA SHEET

Project #: GCP&R20GA0451701 Tested By: SH

Project Name: Beaver Ruin Parks & Recreation Date Tested:  11/6/2020
Received Date: 11/12/2020 Reviewed by: MS

Revised date: 11/23/2020

Wet Sample | Dry Sample | Moisture

BORING DEPTH |Tare Weight| and Tare and Tare Content

NO. (ft.) (9) (9) (9) (%)
B-103 6-8 32.99 155.24 139.03 15.3
B-111 6-8 33.31 167.10 131.24 36.6
B-112 0-2 32.80 164.12 145.29 16.7
B-106 4-6 32.96 155.89 139.11 15.8
B-106 0-2 37.63 183.09 163.13 15.9
B-108 4-6 32.86 207.08 174.18 23.3
B-104 6-8 33.05 154.70 140.43 13.3
B-110 0-2 32.67 203.26 176.97 18.2
B-105 6-8 32.86 161.61 144.15 15.7
B-109 2-3.5 32.89 172.24 143.45 26.0
B-104 0-2 32.97 155.72 145.19 9.4
B-106 6-8 33.1 164.69 156.18 6.9
B-108 0-2 27.16 161.10 139.67 19.0




Moisture Content
ASTM D 2216 / AASHTO T-265/UC SOP L4

DATA SHEET

Project #: GCP&R20GA0451701 Tested By: SH

Project Name: Beaver Ruin Parks & Recreation Date Tested:  11/6/2020
Received Date: 11/12/2020 Reviewed by: MS

Revised date: 11/23/2020

Wet Sample | Dry Sample | Moisture

BORING DEPTH |Tare Weight| and Tare and Tare Content

NO. (ft.) (9) (9) (9) (%)
B-103 8-10 33.15 203.53 184.83 12.3
B-105 2-4 33.35 157.41 139.95 16.4
B-105 4-6 33.18 167.50 157.03 8.5
B-114 18.5-20 33.12 190.83 171.79 13.7
B-110 6-8 37.49 202.58 169.55 25.0
B-108 6-8 37.43 167.16 144,78 20.8
B-109 6-8 33.27 166.01 129.06 38.6
B-111 2-3.5 33.1 175.84 152.13 19.9
B-102 6-8 32.99 178.65 153.64 20.7
B-114 23.5-25 27.11 170.42 154.56 12.4
B-112 4-6 37.58 216.11 179.13 26.1
B-110 2-3.5 22.99 209.05 189.23 11.9
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 2.8 60.5 25.7 1.0
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand, some silt and clay. trace silt, brown
0.375 100.0
R 97.2
41 95.3 o
#25 5;3 Atterberg Limits
440 20.0 PlL= 2] LL= 27 Pl= ¢
60 52.0 Coefficients
140 38.2 Dgg= 0.9084 Dgs= 0.7045 Dgo= 0.3201
200 36.7 Dgp= 0.2327 D30= 0.0475 D15= 0.0086
D1o= 0.0039 C.,= 81.10 Ce= 1.78
Classification
USCS= SC-SM AASHTO= A-4(0)
Remarks
{no specilication provided)
Sample Number: B-101 Depth: 0-2 ft

Date: 11/6/2020

United Consulting

Norcross, Georgia

Project No: GCP&R20GA045170]

Client: GWINNETT CO PARKS & RECREATION
Project: Beaver Ruin Parks and Recreation

Figure
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article Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 60.9 . 21.9 17.2
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO) Sand, some silt and clay, dark brown
i 100.0
110 99.9
120 95.2 -
440 70.4 Atterberg Limits
B e PL= 17 LL= 24 Pl= 7
:y()() 33.7
#1400 40.3 Coefficients
1200 30.1 Dgg= 0.7082  Dgs= 0.6136 Deo= 0.3130
Dggz 0.2143 D§O: 0.0245 D15= 0.0033
D30= 0.0017 CL= 189.13 Ce= 115
Classification
USCS= SC-SM AASHTO= A-4(0)
Remarks
(o specitication provided)
Sample Number: B-101 Depth: 2-4 ft

Date: 11/6/2020

United Consulting Client: GWINNETT CO PARKS & RECREATION

Project: Beaver Ruin Parks and Recreation

Norcross, Georgia Project No: GCP&R20GA0451701 Figure
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 9.7 58.4 18.7 13.2
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand, some silt and clay, trace gravel. brown and tan
0.75 100.0
0.3 96.7
375 04, .
0';7,,_?} ()3_2 Atterberg Limits
4§10 88 ] PL= 27 LL= 43 Pl= 16
#20 78.2 Coefficients
40 64.1 Dgo= 43019  Dgs= 1.4034 Deo= 0.3722
#60 46.9 Dgo= 0.2764 Dap= 0.0562 D15= 0.0076
;',-’HQ 32.9 D1p= u= c~
7200 19 Classification
USCS= SM AASHTO= A-2-7(1)
Remarks
" (no specilication provided)
Sample Number: B-102 Depth: 4-6 ft
Date: 11/6/2020

United Consulting

Norcross, Georgia

Project: Beaver Ruin Parks

Project No: GCP&R20GA0451701

Client: GWINNETT CO PARKS & RECREATION
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 67.5 214 N
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand, some silt and clay, dark brown
i 100.0
#H1o 99.0
720 90.3 .
440 628) Atterber‘q Limits
160 479 PL= 26 LL= 35 Pl= 9
140 33.8 Coefficients
200 325 | . Dgo= 0.838/ Dg5= 0.7008 Dgo= 0:3563
928: 0.2679 D30= 0.0593 D15= 0.0096
D70= 0.0021 Cy= 17135 Ce= 4.75
Classification
USCS= S™m AASHTO= A-2-4(0)
Remarks
(o specification provided)
Sample Number: 13-103 Depth: 0-2 ft

Date: 11/6/2020

United Consulting Client: GWINNETT CO PARKS & RECREATION

Project: Beaver Ruin Parks and Recreation

Norc ross, Geo rg ia Project No: GCP&R20GA0451701 Figure
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 44 4 27.9 27.7
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Clay-sandy, some silt, dark brown
i 100.0
o 99.8
i 97 .- .
:,,;,48 ﬁ Atterber_q Limits
160 0o PL= 24 LL= 45 Pl= 21
#1140 56.4 Coefficients
1200 55.6 Dop= 0.5454 Dg5= 0.4500 Dgo= 0.1834
D28: 0.0494 D3p= 0.0065 D15=
D1o= Cy= Cc=
Classification
UsSCcs= CL AASHTO= A-7-6(9)
Remarks
(o specification provided)
Sample Number: B-105 Depth: 0-2 ft
Date: 11/6/2020

United Consulting

~ Norcross, Georgia

Project No: GCP&R20GA0451701

Client: GWINNETT CO PARKS & RECREATION
Project: Beaver Ruin Parks and Recreation
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 1.8 47.7 23.2 27.3
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO) Clay-sandy, some silt, trace gravel, dark tan
0.5 100.0
0.375 98.2
i 98.2 .
410 975 Atterberg Limits
40 88 1 PL= 26 LL= 46 Pl= 20
740 73.9 Coefficients
#60 60.5 Dgo= 0.9628 Dgs= 0.7101 Dgg= 0.2444
#140 512 Dgp= 0.0638 D3p= 0.0071 Dqg=
4200 50.5 Dqo= Cy= Cc=
Classification
USCS= CL AASHTO= A-7-6(7)
Remarks
B (no specilication provided)
Sample Number: 3-109 Depth: 0-2 ft
Date: 11/6/2020
United Consulting Client: GWINNETT CO PARKS & RECREATION
Project: Beaver Ruin Parks and Recreation
Norcross, Georgia Project No: GCP&R20GA0451701 Figure




Particle Size Distribution Report
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% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 66.7 19.3 14.0
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand. some silt and clay, dark tan
t#H0 100.0
420 94.7
‘—l) (’.2 . .
6 E) 23_9 i Atterbe_rq Limits i
2140 340 PL= 35 LL= 50 Pi= 13
#200 33.3 Coefficients
Dgp= 0.7172 D8 = 0.6229 Den= 0.3586
D902 0.2870 D 5: 0.0499 D60= 0.0094
50= 30 15
D1o= Cy= c=
Classification
USCS= SM AASHTO= A-2-7(H)
Remarks
" (no specification provided)
Sample Number: B-109 (Top) Depth: 4-6 fi

Date: 11/6/2020

United Consulting

Norcross, Georgia

Project: Beaver Ruin Parks and Recreation

Project No: GCP&R20GA0451701

Client: GWINNETT CO PARKS & RECREATION
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 37.6 37.3 25.1
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Silt-sandy, some clay, red brown
iy 100.0
410 99.9
120 981 .
440 90.6 . Atteiberq Limits _
460 281 PL= 34 LL= 51 Pl= 17
140 63.9 Coefficients
4200 62.4 Dgop= 0.4122 Dgs= 0.3300 Dgo= 0.0596
028: 0.0328 D§O= 0.0071 D15=
D1p= Cu= Cc=
Classification
USCS= MH AASHTO= A-7-5(10)
Remarks
? (no specilication provided)
Sample Number: B-111 Depth: 0-2 it
Date: 11/6/2020
Client: GWINNETT CO PARKS & RECREATION

United Consulting

Norcross, Georgia

Project: Beaver Ruin Parks and Recreation

Project No: GCP&R20GA0451701
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 323 44.6 231
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Silt. some sand and clay, dark brown
410 100.0
20 8.7
740 90.3 .
/ #é() SST Atterberg Limits
a0 692 PL= 30 LL= 49 Pl= 19
#200 67.7 Coefficients
Dgp= 0.4183 Dgg= 0.3219 D 0415
Dgp= 0.0227 D3p= 0.0074 D1 0.0021
D1g= Cu= Ce
Classification
USCS= ML AASHTO= A-7-5(13)
Remarks
¥ (no specilication provided)
Sampie Number: B-111 (Middle) Depth: 4-6 ft
Date: 11/6/2020
United Consulting Client: GWINNETT CO PARKS & RECREATION
Project: Beaver Ruin Parks and Recreation

Norcross, Georgia

Project No: GCP&R20GA0451701
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GRAIN SIZE - mm.,
% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 70.3 19.1 10.6
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand. some silt, trace clay, brown
i 100.0
10 99.3
420 91.1 .
0 30.6 _ Atteibeirq Limits ol
160 e PL= 24 LL= 34 I= 10
#1440 30.0 Coefficients
200 29.7 Dgg= 0.8243 Dgs= 0.7281 Dgo= 0.4298
D§8= 03142 D§O: 0.0867 D15= 0.0073
D10= 0.0044  C_= 98.36 Co= 4.01
Classification
USCS= SC AASHTO= A-2-4(0)
Remarks
(o specification provided)
Sample Number: B-112 Depth: 0-5 ft

11/6/2020

—

United Consulting

Norcross, Georgia

Client:

Project No: GCP&R20GA0451701

GWINNETT CO PARKS & RECREATION
Project: Becaver Ruin Parks and Recreation

Figure
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 56.5 30.8 12.7
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand, some silt and clay. dark brown
£ 100.0
410 99.8
120 99.5 L
140 378 . Atterberg Limits
60 63 4 PL= 23 LL= 4] Pl= 16
i 140 45.3 Coefficients
#200 43.5 Dgp= 0.4524 Dgs= 0.3958 Dgo= 0.2292
028: 0.1593 D30= 0.0344 D15= 0.0066
D30= 0.0033 Cy= 69.01 Ce= 1.55
Classification
USCS= SC AASHTO= A-7-6(4)
Remarks
(no specification provided)
Sample Number: B-114 Depth: 0-2 ft
Date: 11/6/2020

United Consulting

‘Norcross, Georgia

Project No: GCP&R20GA0451701

Client: GWINNETT CO PARKS & RECREATION
Project: Beaver Ruin Parks and Recreation
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 46.9 513 218
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Clay-sandy, some silt, tan and gray
1 100.0
§10 99.7
#20) 98.8 .
440 78_? Atterberg Limits i
I o PL= 19 LL= 34 Pl= 15
#1140 53.6 Coefficients
5200 53.1 Dgp= 0.5909 Dgs= 0.5099 Dgo= 0.2560
D28= 0.0596 D3p= 0.0113 D1g:
D10= Cy= Ce=
Classification
USCS= CL AASHTO= A-6(3)
Remarks
(o specilication provided)
Sample Number: B-114 Depth: 4-6 ft

Date: 11/6/2020

United Consu'ting Client: GWINNETT CO PARKS & RECREATION

Project: Beaver Ruin Parks and Recreation

Norc ross, Georgia Project No: GCP&R20GA0451701 Figure




Particle Size Distribution Report

United Consulting

~_Norcross, Georgia

Project: Bcaver Ruin Parks and Recreation

Project No: GCP&R20GAQ0451701
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 15.9 74.5 7.3 23
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand, some gravel, trace silt and clay, tan
0.5 100.0
0.375 96.3
{4 84.1 ..
010 741 o Atteiberq Limits ol
420 60.7 PL= NI LL= NV = NP
140 35.1 Coefficients
60 21.8 Dgo: 6.6005 Dgg= 5.0148 D60: 0.8318
5140 10.7 D5q= 0.6295 D30= 0.3587 D15= 0.1670
4200 9.6 D7 = 0.0836 Cy= 9.95 Ce= 1.85
Classification
USCS= SW-SM AASHTO= A-1-b
Remarks
" o specification provided)
Sample Number: B-114 Depth: 6-8 ft
Date: 11/6/2020
Client: GWINNETT CO PARKS & RECREATION
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Particle Size Distribution Report

5 S S¥E5§s x f 88% 8 £ig
100 [ J FIT T i f I I T
| | [ [ | | oI
N LI L | ® | I Eoapd
%0 T T Nl
! [ I | | l Fobodn
80 |- | 1 O T I | | | | [ AL
[ | [ I T | | I P
| | I I A | | | | I o
70 : I —t—t—t f i i 1t
\ { [ I | | | LI
1% 5 | | [ | | | l Lo
[ I | [ [ [ f | 1
=
- g f\li}ii
l,._
50
5 | l I [ [ LI
8:) I | [ I O | [ | ol
T w0 I O R R M) N B A
o | | | | | | Lo
\ ! [ I ! | | | o
30— | | A | | J -
[ [ [ | | | [0
| | [ I | [ I | | . I
20~ i i I e f f ; AN
e ] AR \mﬁ\
| | [ I A | [ | | LD TING
10 T T T T T T 1
J 1 L 1 ! | | A el .
0 | | Ll 1 | r I f"ow ol
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Silt % Clay
0.0 0.0 85.1 13.8 I
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand. some silt, trace clay, green tan
fid 100.0
#H10 99.8
#2() 91.3 -
440 4L i Atterberg Limits
it RN — >3 = = ]
460 B PL= NI LL= NV Pl= NI
4140 13.3 Coefficients
200 14.9 Dgo= 0.8268 Dg5= 0.7554 Dgo= 0.5283
Dgo= 0.4570 D3p= 0.2933 D15=0.0775
D3 0= 0.0427 Cy= 1238 Co= 3.82
Classification
USCS= SMm AASHTO= A-1-b
Remarks
* (no specilication provided)
Sample Number: B-114 Depth: 8-10 fi
Date: 11/6/2020
) Unlt@d Consu|ting Client: GWINNETT CO PARKS & RECREATION

Norcross, Georgia

Project: Beaver Ruin Parks and Recreation

Project No: GCP&R20GA0451701
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Particle Size Distribution Report
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GRAIN SIZE - mm.
B % +3" % Gravel % Sand % Silt % Clay
0.0 I.1 80.0 16.8 2.1
SIEVE PERCENT SPEC. PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sand. some silt, trace clay and gravel, tan
).375 1000
1;4 98.9
it10 94, L
7'5) é; 8 Atterberg Limits
iz o/, _ 0] — - 3y
410 379 PL= NI LL= NV Pl= Ni
#60) 33.6 Coefficients
H140 20.0 Dgp= 1.1191 Dgs= 0.7736 D 0.4490
£200 18.9 D5p= 0.3683 D30= 0.2227 D15= 0.0513
D7p= 0.0328 Cy= 13.67 Ce= 3.36
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
(o specification provided)
Sample Number: 3-114 Depth: [3.5-15 ft
Date: 11/6/2020
United Consulting Client: GWINNETT CO PARKS & RECREATION
Project: Beaver Ruin Parks and Recreation
Norcross, Georgia Project No: GCP&R20GA0451701 Figure




UNCONFINED COMPRESSION TEST
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° 0 5 10 15 20
Axial Strain, %
Sample No. 1
Unconfined strength, psi 4.40
Undrained shear strength, psi 2.20
Failure strain, % 5.2
Strain rate, in./min. 0.050
Water content, % 322
Wet density, pcf 119.1
Dry density, pcf 90.0
Saturation, % 99.8
Void ratio 0.8722
Specimen diameter, in. 2.87
Specimen height, in. 5.60
Height/diameter ratio 1.95
Description: Sand. some silt and clay, dark tan
LL =50 PL =35 Pl=15 GS=127 Type: Undisturbed
Project No.: (it P& R G A3 7of Client: GWINNETT CO PARKS & RECREATION
Date Sampled: 11/6/2020
Remarks: Project: Beaver Ruin Parks and Recreation
Sample Number: B-109 (Top) Depth: 4-6 (i
UNCONFINED COMPRESSION TEST
Figure United Consultin.g
Norcross, Georgia




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psi 10.03
Undrained shear strength, psi 5.02
Failure strain, % 4.4
Strain rate, in./min. 0.050
Water content, % 206.1
Wet density, pcf 128.0
Dry density, pcf 101.5
Saturation, % 106.7
Void ratio 0.6605
Specimen diameter, in. 2.87
Specimen height, in. 5.60
Height/diameter ratio 1.95
Description: Silt. some sand and clay, dark brown
LL =49 PL =30 Pl=19 GS=27 Type: Undisturbed

Project No.: GOP&R20GAOIS170]
Date Sampled: 11/6/2020

Remarks:

Figure

Client: GWINNETT CO PARKS & RECREATION
Project: Beaver Ruin Parks and Recreation

Sample Number: B-111 (Middle) Depth: 4-6 ft

UNCONFINED COMPRESSION TEST
United Consulting
Norcross, Georgia




21 Total Effective
C, psi 0.90 0.73
¢, deg 23.9 43.9 P
Tan(¢) 0.44 0.96 - Pa
7 g 1
% 14 ' -
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0 7 14 21 28 35 42
Total Normal Stress, psi
Effective Normal Stress, psi — — —
80 Sample No. 1 2 3
Water Content, % 19.7 17.9 16.8
50 __ | Dry Density, pcf 104.0 109.7 112.6
8 | Saturation, % 85.6 90.0 91.0
€ | Void Ratio 0.6211 0.5367 0.4974
@ 40 Diameter, in. 2.87 2.87 2.87
5 Height, in. 5.60 5.60 5.60
8 - 3| [water content, % 205 173 167
» 30 =T + | Dry Density, pef 108.6 1148 1162
% 2 | Saturation, % 100.0 1000 1000
S ) % | Void Ratio 0.5523 0.4682 0.4504
8 201/ Diameter, in. 283 283 284
i L+ 1 Height, in. 5.52 5.52 5.54
/ - Strain rate, in./min. 0.008 0.008 0.008
10 y Back Pressure, psi 75.0 70.0 85.0
' Cell Pressure, psi 78.0 77.0 100.0
0 Fail. Stress, psi 7.6 11.3 23.5
0 5 10 15 20 Total Pore Pr., psi 772 5.1 95.6
Axial Strain, % Ult. Stress, psi 174 31.5 32.8
Total Pore Pr., psi 73.1 65.2 89.9
o, Fai i 8.4 13.2 .
o fae an
CU with Pore Pressures % P - i '
Sample Type: Undisturbed Client: GWINNETT CO PARKS & RECREATION
Description: Clay-sandy, some silt, tan and gray
Project: Beaver Ruin Parks and Recreation
LL=34 PL=19 Pl= 15
Specific Gravity= 2.7 Sample Number: B-114 Depth: 4-6 ft
Remarks:
Proj. No.: GCP&R20GA0451701  Date Sampled: 11/6/2020
TRIAXIAL SHEAR TEST REPORT
United Consulting
Figure Norcross, Georgia
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Stress Paths: Total Effective — — —

Client: GWINNETT CO PARKS & RECREATION
Project: Beaver Ruin Parks and Recreation
Depth: 4-6 ft Sample Number: B-114

Project No.: GCP&R20GA0451701 Figure United Consulting




@ | ANALYTICAL ENVIRONMENTAL SERVICES, INC.

AES

December 01, 2020

Mahvand Saleki
United Consulting Group Inc.

625 Holcomb Bridge Rd
Norcross GA 30071

RE:  Beaver Ruin Parks and Recreation
Dear Mahvand Saleki: Order No:  2011M92

Analytical Environmental Services, Inc. received 8 sampleson  11/19/2020 2:35:00 PM
for the analyses presented in following report.

“No problems were encountered during the analyses except as noted in the Case Narrative or by qualifiers in
the report or QC Summary. Additionally, all results for the associated Quality Control samples were within
EPA and/or AES established limits.

AES’s accreditations are as follows:

-NELAP/State of Florida Laboratory ID E87582 for analysis of Non-Potable Water, Solid & Chemical
Materials, Air & Emissions Volatile Organics, and Drinking Water Microbiology & Metals, effective
07/01/20-06/30/21.

State of Georgia, Department of Natural Resources ID #800 for analysis of Drinking Water Metals, effective
through 06/30/21 and Total Coliforms/ E. coli, effective 04/20/20-04/24/23.

-AIHA-LAP, LLC Laboratory ID: 100671 for Industrial Hygiene samples (Metals and PCM Asbestos),
Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental Microbiology (Fungal) Direct
Examination, effective until 11/01/21.

These results relate only to the items tested as received. This report may only be reproduced in full.

If you have any questions regarding these test results, please feel free to call.

Sincerely,

EO churaf _

Toana Pacurar

Project Manager

www.aesatlanta.com

3080 Presidential Drive * Atlanta, Georgia 30340 « Tel: 770.457.8177 » Fax: 770,.457.8188 » Toll Free: 800.972.4889
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SAMPLE CHAIN-OF-CUSTODY RECORD

40 \\ “m% UNITED CONSULTING
625 Holcomb Bridge

NORCROSS, GEORGIA 30071

(770) 209-0029 FAX (770) 582-2895
WWW.UnIIeOCOﬂSUIUng.COI’ﬂ

Sl P l'Oj GCt#: ANALYSES (indicate target list)
Beaver Ruin Parks And Recreation GCP&R20GA0451701 ‘
TAT or DUE DATE: CONTACT: Mahvand Saleki PROJECT MANAGER: b ) )
msaleki@unitedconsulting.co Rafael Ospina = E ?_
1 1/3 0/20202 PHONE# RECEIVING LAB: PO#: mo‘ fm‘ 2_‘ 2
(770)582-2843 AES @ = | =
SAMPLE SAMPLE Date Sample Preserva- #] Size m m U
NUMBER DESCRIPTION Shipped Matrix tive of Cont.
3 B-103@2-3.5' Soil 11/19/2020 | S ICE 80Z X X;l X | X
B-104@2-3.5' Soil 11/19/2020 | S ICE 80Z X X || x| X
. B-106@2-4' Soil 11/19/2020 | S ICE 80Z X x | X || X
B-108@2-4' Soil 11/19/2020 | S ICE 80Z X X | X || X
B-110@2-3.5' Soil 11/19/2020 ST ICE 80Z X X | x| X
: B-112@2-4' Soil 11/19/2020 | S ICE 80Z X X | x| X
. B-102@2-4' Soil 11/19/2020 | S ICE 80Z X X | X || X
= /]
B-114@bRY Soil 11/19/2020 | S ICE 80Z x | x| x| X
2-3
SAMPLES DATE/ SAMPLES DATE/ COMMENTS:
RELINQUISHED BY: TIME ACCEPTED BY: TIME
~ - [ 90
HuC <19~ ' >+

Page 2 of 19




Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc.
Project:  Beaver Ruin Parks and Recreation Case Narrative
Lab ID: 2011M92

pH Analysis by Method SW9045D:

Samples for pH analysis by Method SW9045D were received and analyzed outside holding time requirement of "immediate or

15 minutes."

Page 3 of 19



Analytical Environmental Services, Inc

Date: 1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-103@2-3.5'
Project Name: Beaver Ruin Parks and Recreation Collection Date: 11/19/2020
Lab ID: 2011M92-001 Matrix: Soil
Reportin Dilution
Analyses Result P . & Qual  Units BatchID Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 13400 0 ohms*em 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 6.41 0.01 H pH Units 306391 1 11/23/2020 14:00 CB
ION SCAN SW9056A (SW9056A)
Chloride 38 12 mg/Kg-dry 306486 1 11/30/2020 14:19 IP
Sulfate 56 12 mg/Kg-dry 306486 1 11/30/2020 14:19 IP
PERCENT MOISTURE D2216
Percent Moisture 17.9 0 wt% R440362 1 11/22/2020 07:00 w
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
F Analyzed in the lab which is a deviation from the method

N Analyte not NELAC certified
B Analyte detected in the associated method blank

Greater than Result value

\

Less than Result value

Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-104@2-3.5'
Project Name: Beaver Ruin Parks and Recreation Collection Date: 11/19/2020
Lab ID: 2011M92-002 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 13500 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 6.04 0.01 H pH Units 306391 1 11/23/2020 14:02 CB
ION SCAN SW9056A (SW9056A)
Chloride 38 11 mg/Kg-dry 306486 1 11/28/2020 17:01 1P
Sulfate 27 11 mg/Kg-dry 306486 1 11/28/2020 17:01 1P

PERCENT MOISTURE D2216

Percent Moisture 7.62 0 wt% R440362 1 11/22/2020 07:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-106@?2-4'
Project Name: Beaver Ruin Parks and Recreation Collection Date: 11/19/2020
Lab ID: 2011M92-003 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 21500 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 5.88 0.01 H pH Units 306391 1 11/23/2020 15:35 CB
ION SCAN SW9056A (SW9056A)
Chloride 45 11 mg/Kg-dry 306486 1 11/25/2020 16:38 1P
Sulfate 130 11 mg/Kg-dry 306486 1 11/25/2020 16:38 1P

PERCENT MOISTURE D2216

Percent Moisture 13.7 0 wt% R440362 1 11/22/2020 07:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-108@?2-4'
Project Name: Beaver Ruin Parks and Recreation Collection Date: 11/19/2020
Lab ID: 2011M92-004 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 6310 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 5.91 0.01 H pH Units 306391 1 11/23/2020 15:39 CB
ION SCAN SW9056A (SW9056A)
Chloride 74 12 mg/Kg-dry 306486 1 11/28/2020 16:45 1P
Sulfate 43 12 mg/Kg-dry 306486 1 11/28/2020 16:45 1P

PERCENT MOISTURE D2216

Percent Moisture 18.5 0 wt% R440362 1 11/22/2020 07:00 JW

Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)

BRL Below reporting limit S Spike Recovery outside limits due to matrix

H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value

Greater than Result value J Estimated value detected below Reporting Limit

\
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-110@2-3.5'
Project Name: Beaver Ruin Parks and Recreation Collection Date: 11/19/2020
Lab ID: 2011M92-005 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 10600 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 5.85 0.01 H pH Units 306391 1 11/23/2020 15:40 CB
ION SCAN SW9056A (SW9056A)
Chloride 38 11 mg/Kg-dry 306486 1 11/28/2020 16:29 1P
Sulfate 21 11 mg/Kg-dry 306486 1 11/28/2020 16:29 1P

PERCENT MOISTURE D2216

Percent Moisture 11.1 0 wt% R440362 1 11/22/2020 07:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-112@2-4'
Project Name: Beaver Ruin Parks and Recreation Collection Date: 11/19/2020
Lab ID: 2011M92-006 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 5580 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 7.33 0.01 H pH Units 306391 1 11/23/2020 15:43 CB
ION SCAN SW9056A (SW9056A)
Chloride 49 12 mg/Kg-dry 306486 1 11/28/2020 17:17 1P
Sulfate 90 12 mg/Kg-dry 306486 1 11/28/2020 17:17 1P

PERCENT MOISTURE D2216

Percent Moisture 19.3 0 wt% R440362 1 11/22/2020 07:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-102@?2-4'
Project Name: Beaver Ruin Parks and Recreation Collection Date: 11/19/2020
Lab ID: 2011M92-007 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 14100 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 6.72 0.01 H pH Units 306391 1 11/23/2020 15:47 CB
ION SCAN SW9056A (SW9056A)
Chloride 36 11 mg/Kg-dry 306486 1 11/30/2020 14:03 1P
Sulfate 30 11 mg/Kg-dry 306486 1 11/30/2020 14:03 1P

PERCENT MOISTURE D2216

Percent Moisture 5.75 0 wt% R440362 1 11/22/2020 07:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. Client Sample ID: B-114@2-3.5'
Project Name: Beaver Ruin Parks and Recreation Collection Date: 11/19/2020
Lab ID: 2011M92-008 Matrix: Soil
R ti Diluti
Analyses Result epf)r l g Qual  Units BatchID tution Date Analyzed Analyst
Limit Factor
Soil Resistivity SW9050A (SW9050)
Resistivity (@100% Moisture Saturation) 18800 0 ohms*cm 306477 1 11/24/2020 15:18 CB
Laboratory Hydrogen Ion (pH) SW9045D (SW9045D)
pH 5.85 0.01 H pH Units 306391 1 11/23/2020 15:50 CB
ION SCAN SW9056A (SW9056A)
Chloride 45 12 mg/Kg-dry 306486 1 11/28/2020 13:37 1P
Sulfate 37 12 mg/Kg-dry 306486 1 11/28/2020 13:37 1P

PERCENT MOISTURE D2216

Percent Moisture 15.3 0 wt% R440362 1 11/22/2020 07:00 W
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified F Analyzed in the lab which is a deviation from the method
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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| ANALYTICAL
ENVIRONMENTAL
SERVICES, INC.

Clear Save as

SAMPLE/COOLER RECEIPT CHECKLIST

AES Work Order Number: 2011mM92

. Carrier: FedEx [ ] UPS[ | USPS[ | Client[m] Courier[ | Othel

<
o
n

2
~
>

Details Comments

Shipping container/cooler received in good condition?

damaged [ | leaking [ ] other[ ]

Custody seals present on shipping container?

Custody seals intact on shipping container?

o v ok~ ow

Temperature blanks present?

Cooler temperature(s) within limits of 0-6°C? [See item 13 and 14 for
temperature recordings.]

Cooling initiated for recently collected samples / ice
present L]

Chain of Custody (COC) present?

.|Chain of Custody signed, dated, and timed when relinquished and received?

Sampler name and/or signature on COC?

Were all samples received within holding time?

TAT marked on the COC?

©OORE © COO®

eCoeejlelceC ek
eoeeejelecee

If no TAT indicated, proceeded with standard TAT per Terms & Conditions. [ ]

Cooler 1 Temperature 0.1 °c Cooler 2 Temperature

Cooler 5 Temperature °c Cooler 6 Temperature

Comments:

Cooler 3 Temperature °c Cooler 4 Temperature °c

Cooler 7 Temperature °c Cooler 8 Temperature °c

<
1]
7

2
o

2
~
>

| certify that | have completed sections 1-15 (dated initials). BH 11/20/20

Details Comments

Were sample containers intact upon receipt?

Custody seals present on sample containers?

Custody seals intact on sample containers?

Do sample container labels match the COC?

incompleteinfo [ | illegible [ ]

no label [ ] other []

Are analyses requested indicated on the COC?

Were all of the samples listed on the COC received?

O OOEO

samples received but not listed on COC []
samples listed on COC not received []

Was the sample collection date/time noted?

O

Did we receive sufficient sample volume for indicated analyses?

00 O OPOO

Were samples received in appropriate containers?

Were VOA samples received without headspace (< 1/4" bubble)?

Were trip blanks submitted?

O0PEE ©©F ©003

listed on COC [_| not listed on COC [ ]

Comments:

This section only applies to samples where pH can be
checked at Sample Receipt

Yes

No

N/A

I certify that | have completed sections 16-27 (dated initials). BH 11/20/20

Details Comments

Have containers needing chemical preservation been checked? *

Containers meet preservation guidelines?

Was pH adjusted at Sample Receipt?

*Note: Certain analyses require chemical preservation butmustbe checked in the laboratory and notupon Sample Receiptsuch as Coliforms, VOCs and Oil & Grease /TPH.

This also excludes metals by EPA 2007, 2008and 2451 which will be verified between 16and 24 hours after preservation.

Checklist 7.9.20 Rev 3

| certify that | have completed sections 28-30 (dated initials). BH 11/20/20
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Analytical Environmental Services, Inc

Date:

1-Dec-20

Client: United Consulting Group Inc.

Project Name: Beaver Ruin Parks and Recreation Dates Report

Lab Order: 2011M92
Lab Sample ID Client Sample ID Collection Date Matrix Test Name TCLP Date  Prep Date Analysis Date
2011M92-001A B-103@2-3.5' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M92-001A B-103@2-3.5' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M92-001A B-103@2-3.5' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/30/2020
2011M92-001A B-103@2-3.5' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M92-002A B-104@2-3.5' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M92-002A B-104@2-3.5' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M92-002A B-104@2-3.5' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/28/2020
2011M92-002A B-104@2-3.5' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M92-003A B-106@2-4' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M92-003A B-106@2-4' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M92-003A B-106@2-4' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/25/2020
2011M92-003A B-106@2-4' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M92-004A B-108@2-4' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M92-004A B-108@2-4' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M92-004A B-108@2-4' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/28/2020
2011M92-004A B-108@2-4' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M92-005A B-110@2-3.5' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M92-005A B-110@2-3.5' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M92-005A B-110@2-3.5' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/28/2020
2011M92-005A B-110@2-3.5' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M92-006A B-112@2-4' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M92-006A B-112@2-4' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M92-006A B-112@2-4' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/28/2020
2011M92-006A B-112@2-4' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M92-007A B-102@2-4' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
2011M92-007A B-102@2-4' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M92-007A B-102@2-4' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/30/2020
2011M92-007A B-102@2-4' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
2011M92-008A B-114@2-3.5' 11/19/2020 12:00:00AM Soil Laboratory Hydrogen lon (pH) 11/23/2020 7:33:00AM 11/23/2020
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Analytical Environmental Services, Inc

Date: 1-Dec-20

Client:

Project Name:

United Consulting Group Inc.
Beaver Ruin Parks and Recreation

Dates Report

Lab Order: 2011M92
Lab Sample ID Client Sample ID Collection Date Matrix Test Name TCLP Date Prep Date Analysis Date
2011M92-008A B-114@2-3.5' 11/19/2020 12:00:00AM Soil Soil Resistivity 11/23/2020 7:30:00AM 11/24/2020
2011M92-008A B-114@2-3.5' 11/19/2020 12:00:00AM Soil ION SCAN 11/24/2020 5:13:22PM 11/28/2020
2011M92-008A B-114@2-3.5' 11/19/2020 12:00:00AM Soil PERCENT MOISTURE 11/22/2020
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Analytical Environmental Services, Inc

Date: 1-Dec-20

Client: United Consulting Group Inc. ANALYTICAL QC SUMMARY REPORT
Project Name: Beaver Ruin Parks and Recreation
Workorder: 2011M92 BatchID: 306391
Sample ID: LCS-306391 Client ID: Prep Date: 11/23/2020 Run No: 440415
SampleType: LCS TestCode: Laboratory Hydrogen lon (pH) ~ SW9045D BatchID: 306391 Analysis Date: 11/23/2020 Seq No: 10027582
Analyte Result RPT Limit ~ SPK value = SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
pH 6.990 0.01 7.000 99.9
Sample ID: 2011M90-001ADUP  Client ID: Prep Date: 11/23/2020 Run No: 440415
SampleType: DUP TestCode: Laboratory Hydrogen lon (pH) ~ SW9045D BatchID: 306391 Analysis Date: 11/23/2020 Seq No: 10027609
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
pH 5.800 0.01 5.880 1.37 10
Sample ID: 2011M91-002ADUP  Client ID: Prep Date: 11/23/2020 Run No: 440415
SampleType: DUP TestCode: Laboratory Hydrogen Ion (pH)  SW9045D BatchID: 306391 Analysis Date: 11/23/2020 Seq No: 10027610
Analyte Result RPT Limit SPK value  SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
pH 5.850 0.01 5.940 1.53 10
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank

BRL  Below reporting limit
J Estimated value detected below Reporting Limit

Rpt Lim Reporting Limit

v oz o

Estimated (value above quantitation range)
Analyte not NELAC certified

Spike Recovery outside limits due to matrix

H  Holding times for preparation or analysis exceeded

R RPD outside limits due to matrix
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. ANALYTICAL QC SUMMARY REPORT
Project Name: Beaver Ruin Parks and Recreation
Workorder: 2011M92 BatchID: 306477
Sample ID: LCS-306477 Client ID: Units:  ohms*cm Prep Date: 11/23/2020 Run No: 440558
SampleType: LCS TestCode: Soil Resistivity  SW9050A BatchID: 306477 Analysis Date:  11/24/2020 Seq No: 10030885
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Resistivity (@100% Moisture Saturatic 9891 0 10000 98.9 90 110
Sample ID: 2011M90-001ADUP  Client ID: Units:  ohms*cm Prep Date: 11/23/2020 Run No: 440558
SampleType: DUP TestCode: Soil Resistivity  SW9050A BatchID: 306477 Analysis Date: 11/24/2020 Seq No: 10030887
Analyte Result RPT Limit  SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Resistivity (@100% Moisture Saturatic 7457 0 7463 0.075 30
Sample ID: 2011M91-002ADUP  Client ID: Units:  ohms*cm Prep Date: 11/23/2020 Run No: 440558
SampleType: DUP TestCode: Soil Resistivity  SW9050A BatchID: 306477 Analysis Date: 11/24/2020 Seq No: 10030901
Analyte Result RPT Limit ~ SPK value = SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Resistivity (@100% Moisture Saturatic 9416 0 9425 0.094 30
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank
BRL  Below reporting limit E  Estimated (value above quantitation range) H  Holding times for preparation or analysis exceeded
J Estimated value detected below Reporting Limit N Analyte not NELAC certified R RPD outside limits due to matrix
Rpt Lim Reporting Limit S Spike Recovery outside limits due to matrix
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. ANALYTICAL QC SUMMARY REPORT
Project Name: Beaver Ruin Parks and Recreation
Workorder: 2011M92 BatchID: 306486
Sample ID: MB-306486 Client ID: Units:  mg/Kg Prep Date: 11/24/2020 Run No: 440738
SampleType: MBLK TestCode: TONSCAN  SW9056A BatchID: 306486 Analysis Date:  11/25/2020 Seq No: 10036056
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Chloride BRL 10
Sulfate BRL 10
Sample ID: LCS-306486 Client ID: Units:  mg/Kg Prep Date: 11/24/2020 Run No: 440738
SampleType: LCS TestCode: IONSCAN  SW9056A BatchID: 306486 Analysis Date: 11/25/2020 Seq No: 10036057
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Chloride 108.4 10 100.0 108 90 110
Sulfate 272.0 10 250.0 109 90 110
Sample ID: 2011M92-003AMS  Client ID: B-106@2-4' Units:  mg/Kg-dry Prep Date: 11/24/2020 Run No: 440738
SampleType: MS TestCode: IONSCAN  SW9056A BatchID: 306486 Analysis Date: 11/25/2020 Seq No: 10036061
Analyte Result RPT Limit SPK value  SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Chloride 172.7 11 114.1 44.88 112 80 120
Sulfate 302.7 11 285.2 133.2 59.4 80 120 S
Sample ID: 2011M92-008AMS  Client ID: B-114@2-3.5' Units:  mg/Kg-dry Prep Date: 11/24/2020 Run No: 440738
SampleType: MS TestCode: IONSCAN  SW9056A BatchID: 306486 Analysis Date: 11/28/2020 Seq No: 10042731
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Chloride 155.9 12 115.7 45.12 95.8 80 120
Sulfate 268.3 12 289.3 36.80 80.0 80 120
Sample ID: 2011M92-003AMSD Client ID: B-106@2-4' Units:  mg/Kg-dry Prep Date: 11/24/2020 Run No: 440738
SampleType: MSD TestCode: IONSCAN  SW9056A BatchID: 306486 Analysis Date: 11/25/2020 Seq No: 10036062
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Chloride 170.8 12 115.9 44.88 109 80 120 172.7 1.12 20
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank
BRL  Below reporting limit E  Estimated (value above quantitation range) H  Holding times for preparation or analysis exceeded
J Estimated value detected below Reporting Limit N Analyte not NELAC certified R RPD outside limits due to matrix
Rpt Lim Reporting Limit S Spike Recovery outside limits due to matrix
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Analytical Environmental Services, Inc Date:  1-Dec-20

Client: United Consulting Group Inc. ANALYTICAL QC SUMMARY REPORT
Project Name: Beaver Ruin Parks and Recreation
Workorder: 2011M92 BatchID: 306486
Sample ID: 2011M92-003AMSD Client ID: B-106@2-4' Units:  mg/Kg-dry Prep Date: 11/24/2020 Run No: 440738
SampleType: MSD TestCode: TONSCAN  SW9056A BatchID: 306486 Analysis Date: 11/25/2020 Seq No: 10036062
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Sulfate 307.6 12 289.7 133.2 60.2 80 120 302.7 1.61 20 S
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank
BRL  Below reporting limit E  Estimated (value above quantitation range) H  Holding times for preparation or analysis exceeded
J Estimated value detected below Reporting Limit N Analyte not NELAC certified R RPD outside limits due to matrix
Rpt Lim Reporting Limit S Spike Recovery outside limits due to matrix
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End of Report
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l. THE ABOVE DIAGRAM ILLUSTRATES A TYPICAL BENCHING FOR PLACEMENT OF FILL
ON A SLOPING SURFACE.

2. THE DIAGRAM SHOWS THAT BEFORE FILL IS PLACED, THE FIRST STEP IS CUT INTO
THE SLOPE A MAXIMUM DISTANCE OF ABOUT 8 FEET ‘A" (ABOUT ¥; THE WIDTH OF
USUAL 0-8 BULLDOZER BLADE). SUCCESSIVE LAYERS OF FILL ARE THEN PLACED.
BEFORE FINAL LAYER IS PLACED, THE SECOND STEP IS CUT 8 FEET INTO THE
SLOPE AND SUCCESSIVE LAYERS ARE AGAIN PLACED.

3. SELECT FILL MATERIAL SHOULD BE FLACED IN 8 INCH LIFTS AND COMPACTED TO THE
SPECIFIED DENSITY ('B").

TYPICAL BENCHING DETAIL @

UNITED CONSULTING
625 HOLCOMB BRIDGE ROAD, NORCROSS, GEORGIA 3007l
OFFICE (770)-209-0029 FAX (770)-582-2900




Important nfoPmation ahou This
Geotechnical-Engineering Report

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

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:

o not prepared for you;

o not prepared for your project;

« not prepared for the specific site explored; or

o completed before important project changes were made.

Typical changes that can erode the reliability of an existing

geotechnical-engineering report include those that affect:

o 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;

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

o the composition of the design team; or

o project ownership.

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

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 cannot 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

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

/




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 never 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

who 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

GEL

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 reccommendations; 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 mold-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

of the Geoprofessional 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 only 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 so uses this document without
being a GBA member could be commiting negligent or intentional (fraudulent) misrepresentation.




'l'.b TETRA TECH

December 31, 2020

Charles E. Crowell, Jr., PE, CPESC, CPSWQ, CFM
Stormwater Section Manager, Engineering and Construction
Gwinnett County, Georgia

Department of Water Resources

684 Winder Highway

Lawrenceville, Georgia 30045

Subject: Beaver Ruin Wetland Enhancement — Boardwalk Foundation Recommendations

Dear Mr. Crowell:

United Consulting has performed a subsurface exploration for the boardwalk project and prepared a report that
documents the boring findings and presents recommendations for the boardwalk foundations. Tetra Tech has
reviewed their subsurface exploration report and takes no exception to the recommendations presented in the
report. A copy of their report is attached to this letter for reference. Pertinent information from our review is
presented below.

A total of six borings (B-1 through B-6) were drilled by United Consulting for the proposed boardwalk alignment.
The boring depths ranged between 19 and 30 feet. Boring B-5 encountered a couple of feet of fill at the ground
surface. Below the fill in boring B-5 and the ground surface in the remaining borings, the borings encountered
residual clays and sands that are typical for the area. The upper five to 10 feet was soft or loose. Weathered
bedrock, consisting of very dense sand, was encountered in borings B-2 through B-6 at depths of 13.5 feet to 28.5
feet. Boring B-1 did not encounter weathered bedrock to its completion depth of 30 feet. Groundwater was
encountered within 8 feet of the ground surface in the six borings at the time the borings were drilled.

It is understood that spread footings were originally considered to support the proposed boardwalk. However,
because of the presence of the soft and loose upper soils, shallow foundations are not practical due to the risk of
settlement. Consequently, deep foundations, consisting of helical piers, were considered to support the proposed
boardwalk.

Based on information from the boardwalk supplier, the proposed boardwalk foundations are subject to both axial
and lateral loads. Therefore, battered helical piers will be used to resist the lateral loads. It is anticipated that the
helical piers will have to be extended to the dense sands or weathered rock to achieve the desired capacity. The
table below presents the preliminary pier capacities at each boring location based on the subsurface conditions
encountered in each boring. For additional details regarding the helical pier recommendations, please refer to the
attached report.

Tetra Tech Inc.
1899 Powers Ferry Road SE, Suite 400, Atlanta, GA 30339
Tel: 770.850.0949 Fax: 770.850.0950 tetratech.com



Battered Pile

Design Battered Pile Minimum

Compression Minimum Depth to

Service Loads | Installation | Bottom Helix
Boring (kips) Torque (ft-1b) (ft)
B-1 25
B-2 15
B-3 17

30.5 6,108

B-4 17
B-5 14
B-6 24

We would also note that there are different suppliers of helical piers, each with different component sizes and
helix configurations. Therefore, the final design of the helical pier foundations should be provided by the helical
pier supplier based on the anticipated loads from the boardwalk supplier. In addition, the construction documents
should require load tests on the installed helical piers to confirm their load capacity.

For the design of earth retention structures, the parameters in the table below may be used. For additional
recommendations on retaining wall design for the project, please refer to the attached report.

Earth Pressure Condition

Earth Pressure Coefficient

Recommended Equivalent
Fluid Pressure (psf/ft)

Active K.=0.36 43
At-Rest Ko, =0.53 64
Passive K, =2.77 332

The seismic site classification is impacted by the soft clays and loose soils in the upper 5 to 10 feet of the
subsurface profile. Based on the presence of these weaker soils at the site, it is recommended that Site Class E be

used for any seismic design.

If you have any questions or require any further information, please do not hesitate to contact us.

Respectfully submitted,

Tetra Tech, Inc.

Frederic (Rick) M. Shmurak, PE
Senior Project Manager

TETRA TECH





