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Duperon Corporation | 1200 Leon Scott Court | Saginaw, MI 48601 | P 989.754.8800 | F 989.754.2175 | TF 800.383.8479 

www.duperon.com 

 
 
 
Date:   March 4, 2019                 Proposal # 8991 R5 
 
 
Project:  FC-1190004, Chattahoochee River Intake Pump Station 

 
Bid Date:  March 15, 2019 @ 2:00 PM EST 
 
Substantial Completion: 220 days from Notice to Proceed 

 
Addendum: None received or acknowledged 
 

 
 

Owner:  City of Atlanta 
  Suite 1900 
  City Hall South 
  55 Trinity Avenue, S.W. 
  Atlanta, GA  30303 

 
     

 
Duperon Contact: 
Tammy Blanchard – Sales Project Manager 
tblanchard@duperon.com  
 
Mark Hickok – Regional Sales Manager 
mhickok@duperon.com 
(989) 412-0289 

Local Representation: 
Clint Curl 
The TDH Company, LLC 
(770) 509-1808 
ccurl@tdhco.com 
 

 
To: All Bidding Contractors 
 
Duperon is pleased to offer the following scope of supply including mechanical bar screen and accessories, as listed 
in the scope of supply.  Please also refer to Duperon Contractor Installation Guides and Terms and Conditions 
attached. 
 
We appreciate the opportunity to provide the following pricing for the screening requirements at the Chattanhoochee 
River Intake Pump Station project. We look forward to the opportunity to work with you and thank you for your 
consideration. 
 
Note: Duperon equipment is the basis of design and sole sourced for the mechanical bar screen and 
conveyance system for this project. 
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Scope of Supply: 

Specification Sections: 15101 
Drawings: DP0-001, DP1-001, DP2-001, DP2-003, DP2-004, E5-201, E6-202, EI-002, PID-2 
 

(2) Mechanical Bar Screen - Stainless Steel Link Driven, Front Cleaning, Front Return 
 Model FlexRake® 

o FPFS, Full penetration Fine Screen– Outdoor Installation, Modular Construction 
 Continuous Cleaning without an operator 
 Head Sprocket Only Design – no critical components under water 
 Continuous Cleaning, top to bottom, the entire width of scraper 
 Scrapers of UV Stabilized UHMW and/or Stainless Steel 
 SSTL304 side fabrications, dead plate and cross members 
 SSTL304 full enclosure covering from deck to discharge 
 SSTL304 enclosure access panels 
 SSTL304 cross channel supports 
 SSTL304 custom close outs 
 SSTL316 FlexLinks and pins 
 Modular construction 
 Anchor bolts (provided by others) 
 2HP motor 
 SSTL304 Drive Head:  

o Drive Sprockets and end castings SSTL304   
o Drive Shaft SSTL304 

 
 Dimensions and design criteria 

 8.5 ft channel width 
 7.83 ft screen width 
 60.5 ft channel height 
 60.5 ft channel invert to top of operating deck  
 5.5 ft discharge height onto conveyor 
 72 ft nominal length of FlexLink and scraper system 
 46 ft of barscreen 
 0.25 inch clear opening 
 0.25 inch x 0.75 inch x 0.13 inch SSTL316L tear drop bar screen 
 2:1 UHMW to SSTL304 scraper ratio 
 15 degree from vertical 
 1 ft of head differential structural design 
 43 ft maximum water level during 100 year storm 
 21 ft normal high water level 
 16 ft normal low water level 
 21,800 lbs estimated weight 

 
                      Hydraulic Profile  

 See attached models for hydraulic performance information. 
       
 Clarifications/Exceptions/By Others 

 The bar screen will be shipped in sections.  Modular construction is required because of the 
length of the screen, please see our Modular Construction notes below. 

 Field assembly of SSTL screen enclosure required. 
 Some minor field welding will be required at the top of the channel support bar and at the 

operating deck anchor points. 
 Crane may be required for unloading. 
 Spreader bar may be required for unloading 
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 Scope of supply and pricing above does not include additional structure for seismic, additional 
head differential or wind conditions. 

Estimated Anchor Bolts Needed Mechanical Bar Screen: 

 Estimated Anchor Bolts Needed (not included in scope of supply): 
 Anchor Bolts  

   Bolts for anchor toes and plates 
o  (12) 12 mm (1/2 inch) diameter x 115 mm (4-1/2 inch) long Embed HAS Rods w/ Hilti 

RE-500V3 Safe Set Adhesive System 
   Bolts for Return Guide / Closeout, per screen 

o (14) 9.5 mm (3/8 inch) diameter x 85 mm (3-3/8) inch long Embed HAS Rods w/ Hilti 
RE-500V3 Safe Set Adhesive System 

o (3) Epoxy tube 
o (1) Dispenser 

 Above quantities not guaranteed as accurate, final quantities will be outlined in submittals. 
 Some minor field welding will be required at the top of the channel support bar and at the 

operating deck anchor points 

(1) Screenings Belt Conveyor for (4) four (2 now, 2 future) screening systems 

  Flexible Rake Bar Screens Belt Conveyor # 11-BC-001, 24" wide x 54’-0” ± long approximate 
centers, troughing design, horizontal configuration, and capable of conveying the screenings 
from the initial two trash rakes and two future trash rakes and transfer to owner provided 
dumpster and will have the following component and construction features: 

 Motor: 5 HP, 1800 RPM, 230/460 volt, 3/60 Hz, TEFC, NEMA Design B, Class F Ins, 1.15 s,f., 
energy efficient motor  

 Reducer: AGMA, Class II, helical gear shaft mount reducer assembly with V-belt and sheave 
reducer input drive to provide required belt speed. Complete with st steel OSHA style V-belt 
guard.  

 Head Pulley: 16" diameter x 28" face, positive crowned steel drum pulley with compression 
type hubs and 1/2" thick, vulcanized herringbone rubber lagging.  

 Tail Pulley: 16" diameter x 28" face, positive crowned steel drum pulley with compression type 
hubs.  

 Snub Pulley: 6" diameter x 28" face, positive crowned steel drum pulley with compression type 
hubs, shaft and pillow block bearings 

 Shafting: C-1045, turned and polished, 2 7/16" diameter minimum.  
 Bearings: Self-aligning, anti-friction, roller bearing pillow blocks.  
 Screw Take-Up Assemblies: Protected screw type with min 12" travel and roller bearing 

assemblies. The take-up assemblies will also include stainless steel adjusting rods, brass 
bearing capture nuts and st steel frames  

 Belting: 24" wide, 2-ply, 220 PIW, conveyor belting with 1/8" x 1/16" MORS covers.  
 Belt Splice: Shop installed st steel mechanical belt splice  
 Idlers: CEMA “C,” 5" diameter 20 degree troughing idlers spaced on 4'-0"max centers. Idlers at 

load point to be spaced on 2'-0" centers. CEMA “C,” 5" diameter flat return idlers spaced on 
maximum 10'-0" centers. Idler rolls will be polyethylene construction with sealed bearings and 
st steel brackets.  

 Belt Cleaner: Spring tensioned belt wiper for location at discharge pulley with adjustable blade 
and replaceable urethane wiper blade. 

 Skirting: Continuous, fabricated from #10 ga 304 st steel, 16” wide carry width, with adjustable 
rubber seal strips at belt surface and skirting splash plates at screen load area’s  

 Safety Stop Switch: NEMA 4X, 120 volt, 20 amp, complete with orange vinyl coated, 
galvanized aircraft cable and mounting hardware.  

 Motion Switch: NEMA 4X, 120 volt, 20 amp,non contacting mag disc mounted on tail pulley  
 Belt Alignment Switch: Qty (2) NEMA 4X, 120 volt, 20 amp, with mounting brackets  
 Pulley Guards: Head and tail pulley guards fabricated from FRP, OSHA Safety Yellow  
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 Drip Pans: Fabricated from min #12 ga 304 st steel with 4” dia drain,  
 Deck Plate: Continuous, fabricated from #12 ga 304 st steel 
 Discharge Chute: Fabricated from min #12 ga 304 st steel, approx. 20’ long with st steel 

supports to wall  
 Conveyor Frame and Supports: Fabricated from 304 st steel structural shapes and plates 

 
Warranty 

 One Year Standard provided from date of startup or 18 months from date of shipment 
(whichever occurs first) 
 

(2) Controls Package, Main Panel Screens 
 Main control breaker for incoming power 480V/3ph 
 Wall mount NEMA 4X SS enclosure  
 Enclosure to be: 

o Located indoors in an unclassified area  
o Located in a temperature controlled environment 
o Not located where temperatures drop below 0°C (32°F) frequently 
o Not located where temperatures exceed 40°C (105°F) frequently 

 Enclosure to include equipment 
o (1) FlexRake with 2HP motor driven by AC Tech VFD with panel mounted keypad  

 PLC Based logic, to include 
o (1) CompactLogix PLC with Ethernet 
o Panelview Plus HMI, (human-to-machine interface) 
o Ethernet card for PLC 
o Pilot lights, push buttons and selector switches on front door 
o Terminal blocks, ETM’s, breakers, and relays where required 
o Hand-Off-Auto selector switch uses PB station in Hand mode 
o Hard contact SCADA Interlock(s) Run, No Fault, Auto, High Level, Remote start 
o Differential level controls with back up cycle timer 
o Adjustable on/off cycle timers 
o Machine runs when differential/upstream level is above setpoint, remote start or run 

timer is active then it will speed up based on size of differential/upstream level 
o Line reactor 
o Load Reactor 
o (2) LUT 400 Ultrasonic transmitter 

 Weather protection devices inside enclosure 
o Air conditioner with integral heater 
o Sun shield for HMI 

 Instrumentation 
 Differential Level Control per channel 

o (2) XPS series Ultrasonic Transducers with 150 foot long cabling. (must be mounted 
at least 1.00 foot above highest water during operation.) 

 Local to equipment mounted devices 
 (2) Three Button NEMA 4X Enclosure for E-Stop, Jog-Reverse and Forward per screen 

 
(1) Controls Package, Main Panel Conveyor 

 Main control breaker for incoming power 480V/3ph 
 Wall mount NEMA 4X SS enclosure  
 Enclosure to be: 

o Located outdoors in an unclassified area  
o Not located where temperatures drop below 0°C (32°F) frequently 
o Not located where temperatures exceed 40°C (105°F) frequently 

 Enclosure to include equipment 
o (1) Conveyor with 5HP motor driven by Full Voltage motor starter 
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 Relay Based logic, to include 
o Pilot lights, push buttons and selector switches on front door 
o Terminal blocks, ETM’s, breakers, and relays where required 
o Hand-Off-Auto selector switch uses PB station in Hand mode 
o Hard contact SCADA Interlock(s) Run, No Fault, Auto, High Level, Remote start 
o Differential level controls with back up cycle timer 
o Adjustable on/off cycle timers 
o Machine runs when remote start is active  

 Weather protection devices inside enclosure 
o Thermostat for fan and heater with rain hoods 

 Instrumentation 
o none 

 Local to equipment mounted devices 
 (1) Two Button NEMA 4X Enclosure for Stop and Forward 
 (1) Safety stop switches (provided by conveyor manufacturer) 
 (1) Zero speed switch (provided by conveyor manufacturer) 

  
 Controls Clarifications/Exceptions/By Others 

 Any changes to the scope of supply could have direct impact to pricing 
 The price below includes our controls as indicated above 
 All conduit and field wiring between the equipment  
 Mounting hardware  
 

FlexRake Spare Parts 
 (1) Drive Clevis Pin 
 (10) Snap Rings   
 (4) Link Clevis Pins   
 (4) Hex Head Cap Screw  
 (4) Scraper Nut   
 (1) Never Seez   
 (1) Snap Ring Tool   
 (1) 1 oz. Never Seez  

 
 Conveyor Spare Parts 

 (1) Drive shaft pillow block bearing 
 (1) Tail shaft take up bearing 
 (3) Trough carry idlers 
 (1) Return idler 
 (1) SSTL mechanical belt splice kit with tools and template 
 (1) Wiper blade of each size and type 
 (1) Set vee belts 
 20 ft of conveyor belting 

 
On Site Technical Assistance for installation supervision 

 (1) Trip(s) 
 (1) Technician 
 (1) 8 hour man-days 
 If additional Technical Service days are required, please add per the rates included in the 

Clarifications section of this scope of supply. 
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On Site Technical Assistance for installation inspection, start-up and O&M training 
 (1) Trip(s) 
 (1) Technician 
 (1) 8 hour man-days 
 If additional Technical Service days are required, please add per the rates included in the 

Clarifications section of this scope of supply. 
 
Operation and Maintenance Manuals  

 6 Hard Copies 
 
Warranty for Mechanical Bar Screen 

 One Year Standard material and workmanship 
 Five year on rotating parts 

 
Freight to Jobsite 

 

 Price:  To be provided 

 
Price is valid for 180 days from bid date. 
  
 
 

Delivery: 

 Submittals: 4-6 weeks after approved purchase order, based on workload 
 Equipment Delivery: 8-12 weeks after approval based on workload 
 FOB Factory, Freight Paid 

 

Modular Construction Notes: 

 The bar screen will be shipped from the factory fully assembled with the exception of the 
operating deck enclosure(s) and intermediate deck side shields, if there are any specified.   

 If this installation requires modular construction, please be guided by the following: 
 The installation contractor will need to dissemble the bar screen at the site and in locations 

directed by Duperon and approved for during the submittal process.  The contractor will then 
reassemble the bar screen in the facility. The contactor is required to provide all material, 
equipment and labor for this process.   

 The overall bar screen unit will be fabricated so that it can be split into disassembled segments 
at the project site.  Precise segments depend on site constraints and bar screen dimensions.  
Each segment will have the exploded sidefab detail as illustrated in our installation guide.  The 
weights of the sections will be proportioned from the overall weight listed in the proposal. 

 The drive head assembly may need to be removed if site constraints, for example navigating 
around a corner, require it. 

 The FlexLink and scraper system will need to be removed in segments of approximately six 
links, or about 6 ft each.  The FlexLinks have a snap ring holding the FlexLink pin. These 
FlexLinks will need to be marked so that the contractor knows what FlexLink connects to what 
FlexLink during the reassembly process. 
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 The enclosures and or side shields for the operating deck and intermediated deck, if required 
will be shipped unassembled.  These will comprise anywhere from 10 to 20 pieces per bar 
screen.  These pieces of SSTL sheet metal will need to be bolted together once the bar screen 
is installed.   

 Duperon contact:  If any have further questions on our modular construction process, please 
contact our application engineer, Jan LaFave at 800.383.8479 

 Disclaimer: Duperon cautions the contractor, whom we assume is familiar with bar screens 
that an allowance for the disassembly should be accounted for in their bid.  Without knowing 
the skill set, rigging provisions, and manpower the selected contractor will apply, it is difficult 
for us to provide specific details on this subject.  The above language is only made as an 
approximation and is not guaranteed. 

Exceptions: 

 As noted 

Clarifications: 

 Prices are valid for 180 days unless stated otherwise in the proposal 
 See Duperon Contractor Installation Guides for guidance in estimating these costs. 
 Duperon requires 3 week’s advanced notice in writing to schedule field service technician on 

site. 
 Field Services will be provided as outlined in this proposal.  Duperon field service rate is $750 

per day plus travel and per diem expenses.  If field service personnel arrive on site as 
scheduled and the project is not ready for intended services to be performed, Duperon will 
invoice for additional days, if required.  If the time required is greater than the time listed in this 
proposal, Duperon will invoice at the above rates. 

 The specifications listed are the only specifications which shall apply to this proposal either 
directly or by reference. Any additional specifications, with equipment or requirements 
specified therein, that are not specifically included as part of this offer are excluded from this 
proposal. 

Not Included: 

 Anything not specifically stated in this Proposal. 
 Bonding, tariffs, permits, taxes, liquidated damages. 
 Construction and /or installation work of any kind at the jobsite. 
 On-site conditions affecting the work described or which affects the installation. 
 Conduit, stands, control mounting wiring, junction boxes, or other accessories. 
 Any site work or installation tasks (ie, unloading, placement, dewatering, diving, clearing the 

forebay, wiring, provision of concrete structure, etc.), equipment (such as cranes, hammer 
drills, etc.), or anchor bolts. 

 Pre-installation tasks such as touch-up painting, checking bolts for tightness, removal of 
shipping containment devices, etc. 

 Engineering:  Does not include drawings other than those for the FlexRake. 
 Additional structure for seismic or wind conditions. 
 Offloading or handling of delivered equipment. 
 Union labor for all field support services. 
 Controls not specifically listed above. 
 Videotaping of the training sessions  
 Release of proprietary information. 
 Insulation or weather proofing.   
 Site/field painting or touch up. 
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 Vibration and noise testing. 
 Anchor Bolts by others. 
 Discharge system. 
 Stilling wells. 

Payment Terms: 

 5% Due with placement of order 
 20% Invoiced upon submittal of engineering drawings 
 65% Invoiced at time of shipment  
 10% Invoiced upon successful start up or 60 days after shipment, whichever is less. 
 All payments are due Net 30 days  
 Based upon review and approval by Duperon credit department. 
 No retentions allowed. 

Proposal Terms: 

 This offer is subject to the enclosed Duperon Corporation Terms and Conditions page unless 
alternate terms and conditions are specifically negotiated in writing and are signed/accepted by 
Duperon Corporation at the time of purchase. 

 May be subject to material price escalation. 
 This proposal is based upon the information available at this time and may be impacted by 

future specifications, scope, and other requirements.  
 Duperon Corporation retains the right to revise, withdraw, or negotiate this offer at any time 

prior to signing a material contract. 

Order Processing:  

To facilitate timely order processing and submittals, refer to this proposal number and please list purchaser contact, 
telephone, fax, and email with your purchase order.  Please provide with your order a copy of trade references and, if 
tax exempt, please provide a resale or tax exemption certificate.  Purchase Order should be sent to and payment 
remitted to: 
 
Duperon Corporation 
1200 Leon Scott Court  
Saginaw, MI 48601 
Ph. 800-383-8479 
Fax 989-754-2175 
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The Terms and Conditions (“Terms”) contained herein shall apply to all Duperon Corporation Purchasers.  These Terms apply in 
lieu of any course of dealing between the parties or usage of trade in the industry.  Any changes in the Terms contained herein must 
specifically be agreed to in writing and signed by Duperon Corporation before becoming binding on either party.  The sale and 
purchase of equipment described herein shall be governed exclusively by the foregoing and the following Terms:  
 
1. SPECIFICATIONS: The equipment may not be in strict compliance with the Engineer's/Owner's plans, specifications, or addenda 
as there may be deviations.  The equipment will, however, meet the general intention of the mechanical specifications as described 
by Duperon Corporation. 
 
2. ITEMS INCLUDED: The proposal includes only the equipment and does not include erection, installation, accessories or 
associated materials such as controls, piping, etc., unless specifically listed. 
 
3. PARTIES TO CONTRACT: Duperon Corporation is not a party to or bound by the terms of any contract between Purchaser and 
any other party. Duperon Corporation's undertakings are limited to those defined in the contract between Duperon Corporation and 
its Purchasers. 
 
4. PRICE AND DELIVERY: All selling prices quoted are subject to change without notice after 30 days from the date of a proposal 
unless specified otherwise. Unless otherwise stated, all prices are F.O.B. Duperon Corporation or its supplier's shipping points with 
freight allowed. All claims for damage, delay or shortage shall be made by Purchaser directly against the carrier. When shipments 
are quoted F.O.B. job site or other designation, Purchaser shall inspect the equipment shipped, notifying Duperon Corporation of 
any damage or shortage within forty-eight hours of receipt.  Failure to so notify Duperon Corporation shall constitute acceptance by 
Purchaser, relieving Duperon Corporation of any liability for shipping damages or shortages. 
 
5. PAYMENTS: All invoices are net 30 days. Delinquencies are subject to a 1.5% service charge per month or the maximum 
permitted by law, whichever is less on all past due accounts. Pro rata payments are due as shipments are made. If shipments are 
delayed by the Purchaser, invoices shall be sent on the date when Duperon Corporation is prepared to make shipment and payment 
shall become due under standard invoicing terms. If the work to be performed hereunder is delayed by the Purchaser, payments 
shall be based on percentage of completion. Products held for the Purchaser shall be at the risk and expense of the Purchaser.  
Unless specifically stated otherwise, prices quoted are for equipment only. These Terms are independent of and not contingent 
upon the time and manner in which the Purchaser receives payment from the owner. 
 
6. CREDIT APPLICATION:  Purchaser must complete a credit application if it wishes credit terms.  The credit application must be 
updated periodically as requested and upon a request by Purchaser for a change in credit terms.  The provision of credit is subject 
to acceptance by Duperon Corporation’s Credit Department. If at any time the financial condition of the Purchaser gives Duperon 
Corporation, in its judgment, doubt concerning the Purchaser’s ability to pay, Duperon Corporation may require full or partial 
payment in advance or may suspend any further deliveries or continuance of the work to be performed by Duperon Corporation until 
such payment has been received.  Failure to pay after demand by Duperon Corporation shall result in a service charge of 1.5% per 
month, or the maximum permitted by law, whichever is less.  
 
7. RETENTIONS:  Retentions are not included, unless specifically noted.  Purchaser agrees not retain payment or any part of a 
payment.  Failure to make payment in accordance with the agreed upon terms will result in a 1.5% per month service charge.   
 
8. ESCALATION: If shipment is, for any reason, deferred by the Purchaser beyond the contractually agreed upon normal shipment 
date, or if material price increases (or decreases) are greater than 5% from proposal date to material procurement date, stated 
prices set forth herein are subject to a shared risk escalation adjustment. Any escalation less than plus or minus 5% shall be 
absorbed by Duperon Corporation.  All escalation (increase or credit) that exceeds 5% shall be passed onto the Purchaser at cost 
and shall be based upon increases (or decreases) in material costs to Duperon Corporation that occur in the time period between 
quotation and material procurement by Duperon Corporation. Purchaser agrees to this potential escalation (or credit) regardless of 
contradicting terms in the contract, except when an agreed upon escalation adder is included in the price. 
 
(a) The total quoted revised price is based upon changes in the indices as published by third party sources, such as, the United 
States Department of Labor, Bureau of Labor Statistics. Labor will be related to the Average Hourly Earnings indices found in the 
Employment and Earnings publication. Material will be related to the Metal and Metal Products Indices published in Wholesale 
Prices and Price Indices. 
 
(b) Price revision for items furnished to, and not manufactured by Duperon Corporation, which exceed the above escalation 
calculation, will be passed along by Duperon Corporation to Purchaser based upon the actual increase in price to Duperon 
Corporation for the period from the date of quotation to the date of material procurement. Any item that is so revised will be excluded 
from the index escalation calculations set forth in subparagraph (a) above. 
 
9. APPROVAL: If approval of equipment submittals by Purchaser or others is required, a condition precedent to Duperon 
Corporation supplying any equipment shall be such complete approval. 
 
10. INSTALLATION SUPERVISION: Unless specified, prices quoted for equipment do not include installation supervision. Duperon 
Corporation recommends and will, upon request, make available, at Duperon Corporation's then current rate, an experienced 
installation supervisor to act as the Purchaser's agent to supervise installation of the equipment. Purchaser shall at its sole expense 
furnish all necessary labor equipment, and materials needed for installation.  Responsibility for proper operation of equipment, if not 
installed by Duperon Corporation or installed in accordance with Duperon Corporation's instructions, and inspected and accepted in 
writing by Duperon Corporation, rests entirely with Purchaser; and any work performed by Duperon Corporation personnel in making 
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adjustment or changes must be paid by Purchaser at Duperon Corporation's then current per diem rates plus living and traveling 
expenses.  
 
11. ACCEPTANCE OF PRODUCTS: Products will be deemed accepted without any claim by Purchaser unless written notice of 
non-acceptance is received by Duperon Corporation within 30 days of delivery if shipped F.O.B. point of shipment, or 48 hours of 
delivery if shipped F.O.B. point of destination. Such written notice shall not be considered received by Duperon Corporation unless it 
is accompanied by all freight bills for said shipment, with Purchaser's notations as to damages, shortages and conditions of 
equipment, containers, and seals. Non-accepted products are subject to the return policy stated below. 
 
12. TAXES: Any federal, state, or local sales, use or other taxes applicable to this transaction, unless specifically included in the 
price, shall be the responsibility of Purchaser. 
 
13. TITLE: The equipment specified herein, and any replacements or substitutes therefore shall, regardless of the manner in which 
affixed to or used in connection with realty, remain the sole and personal property of Duperon Corporation until the full purchase 
price has been paid. Purchaser agrees to do all things necessary to protect and maintain Duperon Corporation's title and interest in 
and to such equipment; and upon Purchaser's default, Duperon Corporation may retain as liquidated damages any and all partial 
payments made and shall be free to enter the premises where such equipment is located and remove the same as its property 
without prejudice to any further claims on account of damages or loss which Duperon Corporation may suffer from any cause.  
 
14. INSURANCE: From date of shipment until the invoice is paid in full, Purchaser agrees to provide and maintain at its expense, 
but for Duperon Corporation's benefit, adequate insurance including, but not limited to, builders risk insurance on the equipment 
against any loss of any nature whatsoever. Purchaser shall provide proof of said coverage prior to shipment.   
 
15. SHIPMENTS: Any estimated delivery dates represent Duperon Corporation's best estimate. No liability, direct or indirect, is 
assumed by Duperon Corporation for failure to ship or deliver on such dates.  Duperon Corporation shall have the right to make 
partial shipments; and invoices covering the same shall be due and payable by Purchaser in accordance with the payment terms 
thereof. If Purchaser defaults in any payment when due hereunder, Duperon Corporation may, without incurring any liability 
therefore to Purchaser or Purchaser's customers, declare all payments immediately due and payable with maximum legal interest 
thereon from due date of said payment, and at its option, stop all further work and shipments until all past due payments have been 
made, and/or require that any further deliveries be paid for prior to shipment.  If Purchaser requests postponements of shipments, 
the purchase price shall be due and payable upon notice from Duperon Corporation that the equipment is ready for shipment; and 
thereafter any storage or other charge Duperon Corporation incurs on account of the equipment shall be added to Purchaser's 
account.  If delivery is specified at a point other than Duperon Corporation or its supplier's shipping points, and delivery is postponed 
or prevented by strike, accident, embargo, or other cause beyond Duperon Corporation's reasonable control and occurring at a 
location other than Duperon Corporation or its supplier's shipping points, Duperon Corporation assumes no liability for delivery 
delay. If Purchaser refuses such delivery, Duperon Corporation may store the equipment at Purchaser's expense. For all purposes 
of this agreement such tender of delivery or storage shall constitute delivery.   
 
16. WARRANTY: DUPERON CORPORATION WARRANTS EQUIPMENT IT SUPPLIES ONLY IN ACCORDANCE WITH THE 
WARRANTY EXPRESSED IN THE ATTACHED COPY OF "DUPERON WARRANTY" AGAINST DEFECTS IN WORKMANSHIP 
AND MATERIALS WHICH IS MADE A PART HEREOF. SUCH WARRANTY IN LIEU OF ALL OTHER WARRANTIES, INCLUDING 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR PARTICULAR PURPOSE, WHETHER WRITTEN, ORAL, 
EXPRESSED, IMPLIED OR STATUTORY, DUPERON CORPORATION SHALL NOT BE LIABLE ANY CONTINGENT, 
INCIDENTAL, OR CONSEQUENTIAL DAMAGES FOR ANY REASON WHATSOEVER.  THE PARTIES AGREE AND STIPULATE 
THAT AN EXPRESS WARRANTY PROVIDED TO PURCHASER IN WRITING IS THE SOLE WARRANTY REGARDING THE 
PRODUCT AND ANY SERVICE PROVIDED BY DUPERON CORPORATION.  THE PARTIES SPECIFICALLY AGREE AND 
STIPULATE THAT THERE IS NO OTHER WARRANTY OF ANY TYPE WHATSOEVER, INCLUDING BUT NOT LIMITED TO 
CONSUMER WARRANTIES, WARRANTY OF FITNESS FOR PARTICULAR PURPOSE, WARRANTY OF MERCHANTABILITY, 
AND DUPERON CORPORATION IS NOT LIABLE FOR ANY SPECIAL, CONSEQUENTIAL,  OR ANY OTHER DAMAGES, 
EXCEPT AS SET FORTH IN THESE TERMS AND THE EXPRESS WARRANTY.  THERE ARE NO WARRANTIES WHICH 
EXTEND BEYOND THE FACE OF THE EXPRESS WARRANTY.  
 
17. PATENTS: Duperon Corporation agrees that it will, at its own expense, defend all suits or proceedings instituted against 
Purchaser and pay any award of damages assessed against it in such suits or proceedings, so far as the same are based on any 
claim that the said equipment or any part thereof constitutes an infringement of any apparatus patent of the United States issued at 
the date of this Agreement provided Duperon Corporation is given prompt notice in writing of the institution or threatened institution 
of any suit or proceeding and is given full control of the defense, settlement, or compromise of any such action; and Purchaser 
agrees to give Duperon Corporation needed information, assistance, and authority to enable Duperon Corporation so to do. In the 
event said equipment is held or conceded to infringe such a patent, Duperon Corporation shall have the right at its sole option and 
expense to a) modify the equipment to be non-infringing, b) obtain for Purchaser the license to continue using said equipment, or c) 
accept return of the equipment and refund to the Purchaser the purchase price thereof less a reasonable charge for the use thereof. 
Duperon Corporation will reimburse Purchaser for actual out-of-pocket expenses, exclusive of legal fees, incurred in preparing such 
information and rendering such assistance at Duperon Corporation's request. The foregoing states the entire liability of Duperon 
Corporation, with respect to patent infringement; and except as otherwise agreed to in writing, Duperon Corporation assumes no 
responsibility for process patent infringement.  
 
18. CANCELLATION, SUSPENSION, OR DELAY: After acceptance by Duperon Corporation, the proposal, or Purchaser's order 
based on the proposal, shall be a firm agreement and is not subject to cancellation, suspension, or delay except upon payment by 
Purchaser of appropriate charges which shall include all costs incurred by Duperon Corporation to date of cancellation, suspension, 
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or delay plus a reasonable profit. Additionally, all charges related to storage and/or resumption of work, at Duperon Corporation's 
plant or elsewhere, shall be added to Purchaser's sole account; and all risks incidental to storage shall be assumed by Purchaser. 
 
19. DUPERON CORPORATION CANCELLATION: Duperon Corporation shall have the right to cancel any order or proposal without 
notice to Purchaser in the event that Purchaser becomes insolvent, adjudicated bankrupt, petitions for or consents to any relief 
under any bankruptcy reorganization statute, or becomes unable to meet its financial obligations in the normal course of business. 
 
20. RETURN OF PRODUCTS: No products may be returned to Duperon Corporation without Duperon Corporation's prior written 
permission. Said permission may be withheld by Duperon Corporation at its sole discretion. 
 
21. EXTENDED STORAGE: Extended storage instructions will be part of the information provided at shipment. If equipment 
installation and start-up is delayed more than 30 days, the provisions of the storage instructions must be followed to keep 
WARRANTY in force. 
 
22. BACKCHARGES: Duperon Corporation will not approve or accept back charges for labor, materials, or other costs incurred by 
Purchaser or others in modification, adjustment, service, or repair of Duperon Corporation furnished materials unless such back 
charge has been authorized in advance in writing by a Duperon Corporation employee, by a Duperon Corporation purchase order, 
or work requisition signed by Duperon Corporation 
 
23.  INDEMNIFICATION AND HOLD HARMLESS: Duperon Corporation and Purchaser agree to hold harmless the other party from 
any and all liabilities, damages, losses, claims, demands, payments, actions, fees, or  judgments arising out of or resulting from 
injury to or death of any and all persons or from damage to or loss of property (or loss of use thereof) arising out of the sale, use, 
maintenance, and/or delivery of equipment provided such liabilities, damages, losses, claims, demands, payments, actions, fees, or 
judgments are caused by actual, or claimed, negligence or breach of warranty and do not arise from any warranty not approved or 
from any sales for a purpose not authorized. Purchaser agrees to indemnify Duperon Corporation from all costs incurred, including 
but not limited to court costs and reasonable attorney fees, from enforcing any provisions of this contract, including but not limited to 
breach of contract or costs incurred in collecting monies owed on this contract. 
 
24. FORCE MAJURE: Neither party shall be considered in default hereunder or be liable for any failure to perform or delay in 
performing any provisions of this Agreement in the customary manner to the extent that such failure or delay shall be caused by any 
reason beyond its control, including an act of God; fire, explosions, hostilities or war (declared or undeclared, striking or work 
stoppage involving either party’s employees or governmental restrictions, provided that the party declaring force majeure shall give 
notice to the other party promptly and in writing of the commencement of the condition, the nature, and the termination of the force 
majeure condition. The party whose performance has been interrupted by such circumstances shall use every reasonable means to 
resume full performance of these Terms as promptly as possible. 
 
25. ASSIGNMENT: No assignment of any right or obligation under this Contract shall be made by either party without the prior 
consent of both parties.  Any attempted assignment without such is void. 
 
26. ENTIRE AGREEMENT: This proposal expresses the entire agreement between the parties hereto superseding any prior 
understandings, either written or oral, and is not subject to modification except by a writing signed by an authorized officer of each 
party.   
 
27. ARBITRATION: Any controversy or claim arising out of or relating to the performance of any contract resulting from this proposal 
or contract issued, or the breach thereof, shall be settled by arbitration in accordance with the Arbitration Rules of the American 
Arbitration Association, and judgment upon the award rendered by the arbitrator(s) may be entered to any court having jurisdiction. 
 
28. MISCELLANEOUS: Titles and/or headings in these Terms are inserted for convenience only and are not intended to effect the 
interpretation or construction of the Terms.  Whenever possible, each provision of this Contract shall be interpreted in such a way as 
to be effective and valid under applicable law.  If any provision is prohibited by or invalid under applicable law, it will be ineffective 
only to the extent of such prohibition or invalidity, without invalidating the remainder of such provision or the remaining provisions of 
the Terms.  The parties agree that time is of the essence.  Production and delivery dates may change upon any delay caused by 
Purchaser or its agents.  Duperon Corporation may not be assessed damages for delays in shipment or delivery.  Unless otherwise 
agreed in writing, the Terms contained herein and the subject of this agreement shall be governed by and construed only under the 
laws of the State of Michigan, USA.  The parties agree and stipulate that jurisdiction and venue is proper before the trial courts of 
Michigan and consent to the jurisdiction thereof, and agree to dismiss any claim brought before the courts of any other state or 
nation.  The parties deem that this Agreement was executed and to be fully performed in Saginaw, Michigan.    
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Technical Memorandum 
 

To: Joe W. Ussery, III, P.E. 

R2T, Inc. 

From:  Joseph M. Sura, PE / Sujit K. Bhowmik, PhD, PE / James L. Willmer, PE 

Date:  August 5, 2019 

Subject:  Additional Borings and Rock Coring 

  New River Pump Station and Associated Facilities 

  Water Supply Program, City of Atlanta Department of Watershed Management (DWM) 

  Fulton County, Georgia 

  Willmer Project No. 71.4384 

 

 

As requested, we have completed additional borings and rock coring for the new River Intake Pump Station 

(RIPS) and associated facilities, to be located near the Atlanta Water Works River Intake, north of the R.M. 

Clayton Water Reclamation Center (R.M. Clayton Plant) in Fulton County, Georgia (see Figure 1).  These 

borings were performed to obtain additional information on rock depth and quality to be provided to bidders 

for this project. The work was performed in general accordance with Willmer Proposal 19.P139, dated April 

10, 2019, and associated discussions with River 2 Tap, Inc. (R2T). This work is a follow-up to previous work 

performed for the RIPS, which was summarized in two memoranda titled “Geotechnical Exploration and 

Recommendations – New River Pump Station” dated April 23, 2018 and “Geotechnical Recommendations for 

Valve Vault” dated February 19, 2018. The results of our additional borings and rock coring are provided in this 

memorandum. This memorandum is not a stand-alone document; it should be read in conjunction with the 

two previous memoranda referenced above. 

Boring Locations 

As shown in Figures 2, 3, and 4 and on the drawings provided by R2T (Appendix V), the additional borings were 

performed in the following areas: 

• New RIPS and associated facilities, constructed near the Atlanta Water Works River Intake 

• Golf cart bridge to be constructed for access between the new RIPS and the existing R.M. 

Clayton Plant 

• Underground water tunnel near the existing R.M. Clayton Plant. 

Field Exploration Program 

Methodology 

A field exploration program was conducted by Willmer to assess the depth and quality of rock and depth to 

groundwater at the site. All field activities were performed during business hours and coordinated with site 

personnel.  

Boring locations were selected by R2T and provided to Willmer. The boring locations were generally within a 

few feet of a previously drilled boring. The boring depths were selected by Willmer based on structural 
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drawings provided by R2T and generally extended a minimum of 2 to 5 feet below the lowest elevation 

required for construction. Borings were located in the field by Willmer personnel by referencing existing site 

features and using a hand-held GPS device. Subsurface utility clearance at the boring locations was provided 

by the subscribers of Georgia Utilities Protection Center and a private subsurface utility locating subcontractor. 

Upon completion of drilling, the boreholes were backfilled using soil cuttings from the drilling operation and 

where applicable, pavement was patched with cold-mix asphalt. Since the majority of the borings were drilled 

less than 10 feet of lateral distance from previous Willmer borings at the site, therefore, the ground surface 

elevations were assumed to be similar to the closest previous boring. 

Standard Penetration Test Borings 

The subsurface exploration consisted of drilling 12 Standard Penetration Test (SPT) borings to auger refusal, 

with NQ rock coring below auger refusal to the target elevation. As mentioned before, the borings were 

located near previously drilled borings; therefore, each boring had the same number as the nearest previously 

drilled boring, with a suffix “A” or “B”. For example, boring SPT-1A is located approximately five feet from the 

previous boring designated SPT-1. The borings for this work were named SPT-1A to SPT-6A, SPT-10B, GC-1A 

and GC-2A, RMC-12A, RMC-12B, and RMC-15A. Borings SPT-1A to SPT-6A and SPT-10B are associated with the 

new RIPS construction. Borings GC-1A and GC-2A are associated with the golf cart bridge between the new 

RIPS and the existing R.M. Clayton Plant. Borings RMC-12A, RMC-12B, and RMC-15A are associated with a new 

tunnel construction. The locations of the borings are shown in Figures 2 through 4, boring logs are included in 

Appendix II, and photographs of rock cores are included in Appendix III.  

The SPT borings were drilled using a track-mounted rotary drill rig to advance continuous hollow-stem augers 

to auger refusal. After reaching auger refusal, NQ-size rock coring was performed. Rock cores were generally 

advanced in either 5-foot or 10-foot runs. All work was performed under the observation of our geotechnical 

engineer. The SPT boring and rock coring procedures are described in Appendix I. 

Classification of the soil samples collected was performed in general accordance with ASTM D 2487 and D 

2488 procedures. Detailed descriptions of the materials encountered in each soil test boring, along with 

graphic representations of the standard penetration test blow counts (N-values), are presented on the boring 

logs included in Appendix II. 

Rock Coring 

The depth of rock coring, percent recovery (REC) of rock core and the Rock Quality Designation (RQD) are 

presented on the boring logs in Appendix II. Photographs of the recovered rock cores are included in Appendix 

III. Percent recovery is defined as the length of rock core recovered divided by the total length of the core run. 

RQD is defined as the sum of the lengths of intact rock core pieces 4 inches or longer (ignoring mechanical 

breaks) divided by the total length of the core run. Percent REC and RQD provide an indication of the 

continuity, fracturing, and degree of weathering of the rock.  

Soil Sampling 

In the SPT borings, soil samples (split-spoon) were obtained at 2.5-foot intervals within the top 10 feet and at 

5-foot intervals thereafter to auger refusal depths. Soil samples were classified by our geotechnical engineer. 

The split-spoon samples obtained from all borings were sealed in glass jars for further classification and 

laboratory testing, as needed.  



Additional Boring and Rock Coring 

New River Pump Station and Associated Facilities 

Water Supply Program, City of Atlanta DWM 

Atlanta, Fulton County, Georgia 

 Willmer Project No. 71.4384 

 

  Page 3 of 5 

Piezometer Installation 

At the request of Stantec, 2-inch diameter piezometers RMC-12PZ and RMC-15PZ were installed near boring 

RMC-12A and RMC-15A, respectively. These piezometers were installed by drilling to approximately 1-2 feet 

above the auger refusal depth, as estimated from the adjacent boring. Slotted 5-foot well screens were 

installed from the termination depth. Sand filter pack was used from the base of the well to a depth of 

approximately 10 feet below ground surface. Bentonite chips were used as a well plug between the top of the 

sand filter pack and the top of the borehole. A 2 ft by 2 ft rectangular concrete well pad was installed at the 

surface, and a flush-cut steel well cap was used at the surface. 

Groundwater Level Measurement 

Due to the use of water as part of the rock coring process, groundwater at the time of boring completion may 

not be representative of the groundwater table elevation. Based on the field engineer’s assessment, the 

groundwater elevations recorded at the time of boring in three borings (SPT-1A, RMC-12B, and RMC-15A) 

were considered to be representative. Groundwater at the time of boring completion was not measured for 

the remaining borings since the groundwater level was elevated due to the water pumping during rock coring. 

Groundwater readings were attempted at each borehole approximately 24 hours after boring completion. 

However, in several borings, based on the field engineer’s judgment, the groundwater level at 24 hours after 

boring completion was still elevated due to water pumped into the hole during rock coring and did not appear 

representative of the actual groundwater elevation.   

Area Geology and Subsurface Conditions  

Area Geology 

Based on the USGS Database for the ‘Geologic Units of Georgia’, the project site is underlain by Porphyritic 

Granite, located within the Southern Piedmont Physiographic Province of Georgia. The Porphyritic Granite 

formation is comprised of granite. Based on rock cores recovered during drilling, the rock type underlying the 

site consists of biotite gneiss, granitic gneiss, and granite.  

The Piedmont is composed of metamorphic rocks with localized igneous intrusions. The residual overburden 

soils encountered in the Piedmont are the product of in-situ chemical and physical weathering of the 

underlying parent rock. Typically, weathering is most advanced near the surface and decreases with depth. 

Below the residual soils, partially weathered rock is usually encountered as a transition zone to the underlying 

bedrock. Partially weathered rock (PWR) is locally defined as a material with a Standard Penetration 

Resistance in excess of 50 blows per 6 inches of penetration. 

An important aspect of the Piedmont subsurface profile is that highly variable conditions may exist over 

relatively short horizontal distances. This is caused by variation in mineral composition of the parent rock and 

the intensity of fractures and joints within the rock. Zones of partially weathered rock may be encountered 

within residual soils, and lenses of soil may occur in the rock mass. The subsurface profile may be altered by 

excavating or filling, or by effects of water through the process of erosion or alluvial deposition.  Typical 

profiles of metamorphic and intrusive igneous rocks are provided below. 
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Subsurface Conditions 

The subsurface profile encountered at the boring locations generally consisted of a layer of topsoil underlain 

by fill (at some locations), residual and/or alluvial soils, partially weathered rock (PWR), and parent bedrock. 

PWR was encountered at all borings with the exception of GC-1A and RMC-12B. 

The fill consisted of loose to dense silty sand and very loose to medium dense clayey sand. The fill also 

randomly contained root materials, boulders, or rock fragments. The residual soils mostly consisted of soft to 

very stiff sandy silts and sandy clays and loose to dense silty and clayey sands. The PWR consisted mostly of 

very hard sandy silt and very dense silty/clayey sand with rock fragments at some boring locations.  

The parent bedrock consisted of soft to hard biotite gneiss, granitic gneiss, or granite. The core recoveries 

(REC) generally ranged from 80 to 100 percent. The rock quality designation (RQD) values ranged from 15 to 

100 percent, generally increasing with the core depth.  

PWR was encountered at depths ranging from less than one foot to 41 ft bgs. Auger refusal was encountered 

at depths ranging from 9.5 to 41 ft bgs. The boring logs are included in Appendix II, rock core photographs are 

included in Appendix III. 

Laboratory Testing 

General 

A laboratory testing program was performed by Willmer to determine the engineering properties of rocks for 

use by Stantec in design of for the proposed tunnel. Based on discussions with R2T and Stantec, the laboratory 

testing program consisted of (i) rock compressive strength and bulk density tests on three samples from each 

of the three borings RMC-12A, RMC-12B, and RMC-15A and (ii) three axial point load strength tests on 



Additional Boring and Rock Coring 

New River Pump Station and Associated Facilities 

Water Supply Program, City of Atlanta DWM 

Atlanta, Fulton County, Georgia 

 Willmer Project No. 71.4384 

 

  Page 5 of 5 

samples from RMC-12B and RMC-15A. All laboratory tests were performed in general accordance with 

appropriate ASTM standards.  

Rock Compressive Strength and Bulk Density of Rock 

Rock core samples obtained from borings RMC-12A, RMC-12B, and RMC-15A were used for compressive 

strength testing. The compressive strengths varied between 15,413 to 23,981 psi in RMC-12A, 13,536 to 

24,980 psi in RMC-12B, and 8,621 to 16,772 psi in RMC-15A. The bulk density values varied between 163 to 

174 pcf in the three borings. 

Axial Point Load Tests 

Axial point load tests were conducted on rock core samples from borings RMC-12B and RMC-15A. In boring 

RMC-12B, the compressive strength varied between 16,300 and 29,900 psi. In boring RMC-15A, the 

compressive strength varied between 21,800 and 31,900 psi.  

Closing Remarks 

Willmer appreciates the opportunity to assist you during this phase of the project. Please contact us if you 

have any questions concerning this report or require further assistance. 

Sincerely,  

WILLMER ENGINEERING INC. 

 

 

 

Joseph M. Sura, PE                                                        Sujit K. Bhowmik, PhD, PE 

Project Engineer                                            Chief Engineer 

 

 

 

James L. Willmer, PE 

Executive Vice President/Principal Consultant 

 

Attachments: 

Figure 1 Project Location Map 

Figure 2 Property Location Plan 

Figure 3 Boring Location Plan 

Figure 4 Boring Location Plan 

Appendix I Drilling and SPT Procedures 

Appendix II USCS Reference, Boring Record Legend, Boring Logs 

Appendix III Rock Core Photographs 

Appendix IV Laboratory Test Results 

Appendix V Drawings from R2T showing Boring Locations 

Appendix VI Important Information about this Geotechnical Report 
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FIGURE 1

PROJECT LOCATION MAP

CITY OF ATLANTA DWM ROCK CORING FOR RIPS
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WILLMER PROJECT No. 71.4384
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DRILLING	AND	SPT	PROCEDURES 

The borings were drilled using an all-terrain vehicle (ATV)-mounted rotary drill rig to advance continuous 

hollow-stem augers. All work was performed under the observation of our geotechnical engineer. The 

SPT borings were performed in general accordance with ASTM Standard D 1586. The Standard 

Penetration Test is a widely accepted method for in situ testing of soils. A 2-foot long, 2-inch outside-

diameter split-barrel sampler attached to the end of a string of drilling rods is driven 18 inches into the 

ground by successive blows of a 140-pound hammer freely dropping 30 inches. The number of blows 

needed for each 6 inches of penetration is recorded. The blows required for the first 6 inches of 

penetration are allowed for seating the sampler into any loose cuttings, and the sum of the blows 

required for penetration of the second and third 6-inch increments constitutes the penetration 

resistance or N-value. After the test, the sampler is extracted from the ground and opened to allow 

visual examination and classification of the retained soil sample. The N-value has been empirically 

correlated with various soil properties including consistency, relative density, strength, compressibility, 

and potential for difficult excavation. Correlations between the N-value and the relative density of 

cohesionless soils (sands) and consistency of cohesive soils (clays/silts) are included in Appendix II. 
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BORING RECORD 
LEGEND 

 
SM, CL, etc: - GROUP SYMBOL based on Unified Soil Classification System. 

(Refer to ASTM D-2488 and Table 1 of D-2487) 
 

N-VALUE: BLOWS PER FOOT- Standard Penetration Resistance (SPT) blow count, 
the sum of the second and third 6-inch increments of the SPT test. 
(Refer to ASTM D-1586) 

CONSISTENCY / RELATIVE DENSITY Correlated with SPT Blow Count, N: 

SILTS AND CLAYS SANDS 
 

N 
(blows per foot) 

 
Consistency 

N 
(blows per foot) 

Relative 
Density 

0 - 2 Very Soft 
 

3 - 4 Soft 
 

5 - 8 Firm 
 

9 - 15 Stiff 
 

16 - 30 Very Stiff 
 

31 - 50 Hard 
 

> 50 Very Hard 

NOTES: 

Groundwater Measurements: 

 
   

0 - 4 Very Loose 
 

5 - 10 Loose 
 

11 - 30 Medium Dense 
 

31 - 50 Dense 
 

> 50 Very Dense 
 
 
 
 
 

Water level at time of backfilling 

Water level at time of boring 

Caved level at 24 hours 

ASPHALT CONCRETE TOPSOIL FILL GW GP GM 

   

 

GC 
 
 
 

 
ML 

 

    

PEAT 

SW 
 
 
 

 
MH 

 
 
 

 
PWR 

SP SM SC 
 

   

 

CL-ML CL CH 

 
 

 
ROCK 

SANDY SILT 

    

 
OL 

SANDY CLAY 
 
 
 

 
OH 



 

Willmer Engineering Inc. 
3772 Pleasantdale Road, Suite 165 

Atlanta, Georgia 30340 
 

UNIFIED SOIL CLASSIFICATION SYSTEΜ REFERENCE SHEET 
 

 
MAJOR DIVISIONS LETTER 

SYMBOL 

 
TYPICAL DESCRIPTIONS 

 
 
 
 
 
 

COARSE 
GRAINED 

SOILS 
 

MORE THAN 
50% OF 

MATERIAL IS 
LARGER THAN 

#200 SIEVE SIZE 

 
GRAVEL 

AND 
GRAVELLY 

SOILS 
 

MORE THAN 50% 
OF COARSE 
FRACTION 
RETAINED 
#4 SIEVE 

 
CLEAN 

GRAVELS 
LITTLE OR 
NO FINES 

 
(GW) WELL-GRADED GRAVELS, GRAVEL-SAND 

MIXTURES, LITTLE OR NO FINES 

 
(GP) POORLY GRADED GRAVELS, GRAVEL-SAND 

MIXTURES, LITTLE OR NO FINES 

GRAVELS 
WITH  
FINES 

APPRECIABLE 
AMOUNT OF 

FINES 

 
(GM) SILTY GRAVELS and GRAVEL-SAND-SILT 

MIXTURES 

 
(GC) CLAYEY GRAVELS and GRAVEL-SAND-CLAY 

MIXTURES 

 
SAND 
AND 

SANDY SOILS 
 

MORE THAN 50% 
OF COARSE 
FRACTION 
PASSING 
#4 SIEVE 

 
CLEAN 
SAND 

LITTLE OR NO 
FINES 

 
(SW) WELL GRADED SANDS, GRAVELLY SANDS, 

LITTLE OR NO FINES 

 
(SP) POORLY GRADED SANDS, GRAVELLY 

SANDS, LITTLE OR NO FINES 

SANDS 
WITH  
FINES 

APPRECIABLE 
AMOUNT OF 

FINES 

 
(SM) 

 
SILTY SANDS and SAND-SILT MIXTURES 

 
(SC) 

 
CLAYEY SANDS and SAND-CLAY MIXTURES 

 
 
 

FINE 
GRAINED 

SOILS 
 
 
 

MORE THAN 
50% OF 

MATERIAL IS 
SMALLER THAN 
#200 SIEVE SIZE 

 
SILTS 
AND 

CLAYS 
 

LIQUID LIMIT 
LESS THAN 50 

 
(ML) 

INORGANIC SILTS AND VERY FINE SANDS, 
ROCK FLOUR, SILTY OR VERY FINE SANDS 
OR CLAYEY SILTS WITH SLIGHT PLASTICITY 

 
(CL) 

INORGANIC CLAYS OF LOW TO MEDIUM 
PLASTICITY, GRAVELLY CLAYS, SANDY 
CLAYS, SILTY CLAYS, LEAN CLAYS 

 
(OL) ORGANIC SILTS AND ORGANIC SILTY 

CLAYS OF LOW PLASTICITY 

 
 

SILTS 
AND 

CLAYS 
LIQUID LIMIT 

GREATER THAN 50 

 
(MH) 

INORGANIC ELASTIC SILTS, MICACEOUS 
OR DIATOMACEOUS FINE SANDY OR SILTY 
SOILS 

 
(CH) INORGANIC CLAYS OF HIGH PLASTICITY, 

FAT CLAYS 

 
(OH) ORGANIC CLAYS OF MEDIUM TO HIGH 

PLASTICITY, ORGANIC SILTS 

 
HIGHLY ORGANIC SOILS 

 
(PT) PEAT, HUMUS, SWAMP SOILS WITH HIGH 

ORGANIC CONTENTS 

 
H:\\Word Processing\Admin\Forms\Unified Soil Classification System Reference Sheet.doc 



SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

NQ 94 63

FILL: Loose to medium dense brown
clayey medium to fine SAND with
rock fragments

RESIDUUM: Loose brown/green/tan
clayey medium to fine SAND

Root materials within sample from 18.5 to
20 feet

Firm tan/gray medium to fine sandy SILT

Loose to medium dense brown/gray/tan
silty medium to fine SAND

Hard drilling from 40 to 41 feet

ROCK: White/green/pink/black, soft to
moderately hard GRANITE, heavily to
moderately weathered

16

19

20

12

9

8

6

6

6

15

  SC

  SC

  ML

  SC

Surface Elevation (ft):

Total Depth (ft):

Station:

Drilling Equipment:

3Core Boxes: 10

778.0

Justin Dunlap

90

71.0

5/8/19

-Azimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

778.00

41 31

Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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GC-1A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 471.4384

5

10

15

20

25

30

35

40

45

50

55

775

770

765

760

755

750

745

740

735

730

725

BORING No.  GC-1A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



NQ

NQ

93

63

58

49

White/green/pink/black, moderately hard
to hard GRANITE, moderately
weathered to fresh

Soil/PWR seam encountered from 61.5 to
64 feet

Auger refusal encountered at 41 ft bgs.
Rock coring terminated at 71 ft bgs.

Groundwater was not measured at the time
of boring completion.

(Continued)
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GC-1A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 471.4384

60

65

70

75

80

85

90

95

100

105

110

115

720

715

710

705

700

695

690

685

680

675

670

665

BORING No.  GC-1A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



SPT

SPT

SPT

SPT

NQ

NQ

NQ

NQ

NQ

95

96

99

91

100

74

83

73

38

57

FILL: Medium dense brown/gray/red/black
clayey medium to fine SAND with
rock fragments and root materials

PARTIALLY WEATHERED ROCK:
Sampled as very dense
gray/brown/tan clayey medium to fine
SAND with rock fragments

ROCK: Pink/white/green/black, soft to
hard GRANITE, heavily to slightly
weathered

Pink/white/gray/black moderately hard to
hard GRANITIC GNEISS, heavily to
moderately weathered

Pink/white/gray/black, moderately hard to
hard GRANITE, moderately
weathered

15

50/6"

50/6"

50/2"

 PWR

Surface Elevation (ft):

Total Depth (ft):

Station:

Drilling Equipment:

5Core Boxes: 4

768.0

Justin Dunlap

90

59.5

5/7/19

-Azimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

768.00

9.5 50

Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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GC-2A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384

5

10

15

20

25

30

35

40

45

50

55

765

760

755

750

745

740

735

730

725

720

715

BORING No.  GC-2A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



Pink/orange/black/white, moderately hard
to hard GRANITE, moderately
weathered

Auger refusal encountered at 9.5 ft bgs.
Rock coring terminated at 59.5 ft bgs.

Groundwater was not measured at the time
of boring completion.

(Continued)
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GC-2A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384

60

65

70

75

80

85

90

95

100

105

110

115

710

705

700

695

690

685

680

675

670

665

660

655

BORING No.  GC-2A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



SPT

SPT

SPT

SPT

SPT

NQ

NQ

NQ

NQ

NQ

NQ

NQ

NQ

90

100

100

100

100

100

100

100

45

32

48

40

32

91

34

93

ASPHALT = 13"
FILL: Loose to medium dense tan silty

SAND

Firm gray/brown sandy SILT

ALLUVIUM: Firm gray/brown sandy SILT
with wood fragments

RESIDUUM: Dense tan/gray/white silty
SAND

PARTIALLY WEATHERED ROCK: No
sample collected, interpreted from
drilling rate

ROCK: White/gray/pink moderately hard
to hard GRANITE, moderately
weathered

White/black/pink/green hard GRANITIC
GNEISS, moderately weathered

Gray/white/pink/dark green, moderately
hard to hard BIOTITE GNEISS,
moderately to slightly weathered

11

5

8

7

32

  SM

  ML

  ML

  SM

 PWR

Surface Elevation (ft):

Total Depth (ft):

Station:

Drilling Equipment:

8Core Boxes: 5

792.4

Gabriel Hoffman

90

84.0

4/23/19

-Azimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

792.40

18 66

Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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SPT-1A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384

5

10

15

20
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35

40

45

50

55

790

785

780

775

770

765

760

755

750

745

740

BORING No.  SPT-1A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



NQ

NQ

NQ

NQ

NQ

NQ

100

100

100

100

100

100

88

65

100

100

92

100

Gray/white/pink/dark green, moderately
hard to hard BIOTITE GNEISS,
slightly weathered to fresh

Auger refusal encountered at 18 ft bgs.
Rock coring terminated at 84 ft bgs.

Groundwater was encountered at 16 ft bgs
at the time of boring prior to rock
coring. Boring caved to 16.5 ft bgs after
completion of rock coring.

(Continued)
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SPT-1A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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BORING No.  SPT-1A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



SPT

SPT

SPT

SPT

NQ

NQ

NQ

NQ

81

74

85

80

41

26

15

52

ASPHALT = 12"
FILL: Medium dense tan, grey, and brown

silty SAND
RESIDUUM: Tan and brown, coarse to

fine silty SAND
PARTIALLY WEATHERED ROCK:

Sampled as very dense grey, tan, and
brown clayey coarse to fine SAND

Sampled as very dense white and tan silty
coarse to fine SAND

ROCK: Pink/black/dark green/orange,
medium to moderately hard
GRANITE, moderately weathered

Possible void encountered from 17 to 18 ft
bgs

White/black/pink/green, medium to
moderately hard GRANITIC GNEISS,
moderately weathered

Gray/white/dark green/black, moderately
hard to hard BIOTITE GNEISS,
moderately weathered to slightly
weathered

11

50/5"

50/2"

50/2"

  SM

 PWR

 PWR

Surface Elevation (ft):

Total Depth (ft):

Station:

Drilling Equipment:

6Core Boxes: 4

791.6

Gabriel Hoffman

90

71.8

4/26/19

-Azimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

791.60

9.8 62

Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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SPT-2A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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790

785

780

775

770

765

760

755

750

745

740

BORING No.  SPT-2A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



NQ

NQ

100

100

100

76

Gray/white/dark green/black, moderately
hard to hard BIOTITE GNEISS,
moderately weathered to slightly
weathered

No sample recovery from 70.8 to 71.8 ft
bgs.

Auger refusal encountered at 9.8 ft bgs.
Rock coring terminated at 71.8 ft bgs
after repeated attempts to continue
were unsuccessful due to core barrel
seizing up mechanically.

Groundwater was not measured at the time
of boring completion. Boring caved to
25 ft bgs at 24 hours after boring
completion.

(Continued)
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SPT-2A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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735
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720
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BORING No.  SPT-2A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

NQ

NQ

95

90

29

5

ASPHALT = 4"
RESIDUUM: Medium dense to dense

tan/brown/white silty medium to fine
SAND

Very stiff brown/tan/orange medium to
fine sandy SILT

PARTIALLY WEATHERED ROCK:
Sampled as very dense
tan/brown/orange/white silty medium
to fine SAND with rock fragments

ROCK: White/black/pink/gray/dark green,
soft to hard GRANITIC GNEISS,
moderately to highly weathered

12

14

38

26

17

50/6"

50/5"

50/5"

  SM

  ML

 PWR

Surface Elevation (ft):

Total Depth (ft):

Station:

Drilling Equipment:

5Core Boxes: 8

792.0

Justin Dunlap

90

82.0

5/6/19

-Azimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

792.00

32 50

Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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SPT-3A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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BORING No.  SPT-3A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA
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NQ

NQ

NQ

89

100

100

41

38

35

White/black/pink/gray/dark green, soft to
hard GRANITIC GNEISS, moderately
to highly weathered

Black/gray/white/dark green, hard
BIOTITE GNEISS, moderately to
lightly weathered

Auger refusal encountered at 32 ft bgs.
Rock coring terminated at 82 ft bgs.

Groundwater was not measured at the time
of boring completion.

(Continued)
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SPT-3A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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BORING No.  SPT-3A

-
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Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing
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-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD
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-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:
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ST
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STANDARD PENETRATION TEST DATA
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NQ

NQ

95
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83
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FILL: Loose brown silty medium to fine
SAND with rock fragments

RESIDUUM: Loose to medium dense
tan/gray clayey medium to fine SAND

Stiff tan/orange/brown/black medium to
fine sandy SILT

PARTIALLY WEATHERED ROCK:
Sampled as very dense
white/black/tan silty medium to fine
SAND

ROCK: Black/white/gray/dark green,
moderately hard to hard BIOTITE
GNEISS, moderately weathered

Black/white/dark green, moderately hard
to hard AMPHIBOLITE GNEISS,
slightly weathered
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-Azimuth: Angle from Horizontal:
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Overburden (ft): Rock (ft):

Date Drilled:
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25 35

Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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SPT-4A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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BORING No.  SPT-4A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA
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(blows/foot, uncorrected)



NQ 93 58

Black/white/dark green, moderately hard
to hard AMPHIBOLITE GNEISS,
slightly weathered

Auger refusal encountered at 25 ft bgs.
Rock coring terminated at 60 ft bgs.

Groundwater was not measured at the time
of boring completion.

(Continued)
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SPT-4A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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BORING No.  SPT-4A

-
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Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
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Hollow Stem Auger
Continuous Flight Augers
Driving Casing
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-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD
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-
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Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:
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ST
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STANDARD PENETRATION TEST DATA
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TOPSOIL = 3"
FILL: Large boulder fill from 3" to 2.5 ft bgs
Brown/black/red very loose clayey

medium to fine SAND with rock and
asphalt fragments

RESIDUUM: Firm to very stiff
brown/tan/red/black medium to fine
sandy CLAY

PARTIALLY WEATHERED ROCK:
Sampled as very dense
brown/tan/gray/black medium to fine
clayey SAND

ROCK: Black/white/gray/dark green/pink,
soft to hard BIOTITE GNEISS,
moderately weathered to highly
weathered

Becomes slightly weathered to fresh
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Station:

Drilling Equipment:

4Core Boxes: 6
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4/29/19

-Azimuth: Angle from Horizontal:
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Logged By:

Overburden (ft): Rock (ft):

Date Drilled:
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Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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SPT-5A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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BORING No.  SPT-5A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA
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(blows/foot, uncorrected)



NQ 100 99

Black/white/gray/dark green/pink, hard
BIOTITE GNEISS, fresh

Auger refusal encountered at 25.4 ft bgs.
Rock coring terminated at 61 ft bgs.

Groundwater was encountered at 7 ft bgs
at 24 hours after boring completion.

(Continued)
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SPT-5A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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BORING No.  SPT-5A
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Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX
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CFA
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Continuous Flight Augers
Driving Casing
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-
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Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD
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Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:
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100

30
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52
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FILL: Loose to medium dense brown/tan
silty medium to fine SAND with rock
fragments

RESIDUUM: Dark green, gray, brown,
and orange clayey medium to fine
SAND with rock fragments

PARTIALLY WEATHERED ROCK:
Sampled as very dense dark green,
gray, brown, and orange medium to
fine SAND with rock fragments

ROCK: Black/white/gray/dark green,
moderately hard to hard
AMPHIBOLITE GNEISS, moderately
weathered

SOIL/PWR SEAM: Sampled as gray
medium to fine sandy CLAY

ROCK: Black/white/gray/dark green,
moderately hard to hard
AMPHIBOLITE GNEISS, moderately
weathered

Black/white/gray/dark green/pink,
moderately hard to hard BIOTITE
GNEISS, moderately weathered
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Drilling Equipment:
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-Azimuth: Angle from Horizontal:
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Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

766.10

15 44

Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384

5

10

15

20

25

30

35

40

45

50

55

765

760

755

750

745

740

735

730

725

720

715

BORING No.  SPT-6A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
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-
-
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Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD
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-
-
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Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA
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(blows/foot, uncorrected)



NQ 82 39

Black/white/gray/dark green/pink,
moderately hard to hard BIOTITE
GNEISS, moderately weathered

Auger refusal encountered at 15 ft bgs.
Rock coring terminated at 59 ft bgs.

Groundwater was not measured at the time
of boring completion.

(Continued)
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COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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BORING No.  SPT-6A
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Shelby Tube
Rock Core, 1-7/8"
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-
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Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD
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Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:
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NQ 100 65

ASPHALT = 9"
PARTIALLY WEATHERED ROCK:

Sampled as very dense tan/white,
coarse to fine silty SAND

Sampled as very hard tan/grey/brown
sandy SILT

Sampled as very dense grey/white/pink
coarse to fine silty SAND

ROCK: Pink/black/dark green/orange,
very soft to moderately hard
GRANITE, moderately weathered

Auger refusal encountered at 15 ft bgs.
Rock coring terminated at 24.6 ft bgs.

Groundwater was not encountered at the
time of boring completion. The boring
caved to 12.8 feet prior to rock coring.
Groundwater was measured at a depth
of 5.6 feet 24 hours after completion of
rock coring.
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 PWR
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Total Depth (ft):

Station:

Drilling Equipment:

1Core Boxes: 5
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Gabriel Hoffman
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4/23/19

-Azimuth: Angle from Horizontal:
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Logged By:

Overburden (ft): Rock (ft):

Date Drilled:
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Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 371.4384
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NQ 97 96

FILL: Loose to medium dense
tan/black/gray/red silty medium to fine
SAND with rock fragments

RESIDUUM: Medium dense
red/brown/white/tan silty medium to
fine SAND

PARTIALLY WEATHERED ROCK:
Sampled as very dense
brown/tan/gray silty medium to fine
SAND

RESIDUUM: Soft to very stiff
brown/red/tan medium to fine sandy
SILT

PARTIALLY WEATHERED ROCK:
Sampled as very dense
tan/white/brown/orange silty medium
to fine SAND

ROCK: White/gray/black, moderately hard
to hard BIOTITE GNEISS, slightly
weathered to fresh
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Drilling Equipment:

2Core Boxes: 10
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Justin Dunlap
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5/2/19

-Azimuth: Angle from Horizontal:
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Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

833.00

41 20

Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 471.4384
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BORING No.  RMC-12A
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Shelby Tube
Rock Core, 1-7/8"
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Hole No.SAMPLER TYPE DRILLING METHOD
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Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:
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STANDARD PENETRATION TEST DATA
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NQ 100 96 White/gray/black, moderately hard to hard
BIOTITE GNEISS, fresh

Auger refusal encountered at 41 ft bgs.
Rock coring terminated at 61 ft bgs.

Groundwater was encountered at 25.5 feet
at 48 hours after boring completion.

(Continued)

V
E

R
T

IC
A

L

G
R

A
P

H
IC

LO
G

S
A

M
P

LE
 T

Y
P

E

R
Q

D
 %

MATERIAL DESCRIPTION

E
LE

V
A

T
IO

N

(f
ee

t)

D
E

P
T

H
 (

ft)

R
E

C
%

N
-V

A
LU

E

Sheet  2  of  2

S
P

T
N

  C
O

A
 D

W
M

 R
O

C
K

 C
O

R
IN

G
 F

O
R

 R
IP

S
.G

P
J 

 7
/1

9/
19

RMC-12A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 471.4384
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BORING No.  RMC-12A

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing
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-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD
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-
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Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:
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NQ

STANDARD PENETRATION TEST DATA
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(blows/foot, uncorrected)



SPT

SPT

SPT

SPT

SPT

SPT

SPT

SPT

NQ

NQ

97

100

84

88

FILL: Medium dense to dense brown/gray
medium to fine silty SAND with rock
fragments

Soft to stiff red/brown/gray clayey medium
to fine SAND with rock fragments

RESIDUUM: Medium dense
red/tan/black/white silty medium to
fine SAND

Firm to stiff brown/tan/white/black
medium to fine sandy SILT

Dense brown/white/tan/red silty medium
to fine SAND

ROCK: White/gray/black, moderately hard
to hard BIOTITE GNEISS, slightly
weathered to fresh
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Surface Elevation (ft):

Total Depth (ft):

Station:

Drilling Equipment:

3Core Boxes: 8

833.0
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-Azimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:
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37 30

Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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RMC-12B

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 471.4384

5

10

15

20

25

30

35

40

45

50

55

830

825

820

815

810

805

800

795

790

785

780

BORING No.  RMC-12B

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



NQ 100 100

White/gray/black, moderately hard to hard
BIOTITE GNEISS, slightly weathered
to fresh

Auger refusal encountered at 37 ft bgs.
Rock coring terminated at 67 ft bgs.

Groundwater was encountered at 29 feet at
the time of boring completion and at 27
feet at 48 hours after boring
completion.

(Continued)
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RMC-12B

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 471.4384
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BORING No.  RMC-12B

-
-
-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



SPT

SPT

SPT

SPT

SPT

SPT

SPT

NQ

NQ

NQ

95

100

65

91

FILL: Very loose to loose brown silty
medium to fine SAND with root
materials

Loose to medium dense red/brown/black
clayey medium to fine SAND

RESIDUUM: Stiff tan/brown/red medium
to fine sandy SILT

PARTIALLY WEATHERED ROCK:
Sampled as very dense
tan/white/brown silty medium to fine
SAND

ROCK: White/gray/black, moderately hard
to hard BIOTITE GNEISS, slightly
weathered to fresh

The rock core sample from 37.7 to 40.5
feet fell out of the core barrel and into
the hole while withdrawing the auger
from the borehole. Attempts to retrieve
the sample from the hole were
unsuccessful. No sample was
recovered.

Auger refusal encountered at 25 ft bgs.
Rock coring terminated at 40.5 ft bgs.

Groundwater was encountered at 22 feet at
the time of boring completion.
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Surface Elevation (ft):

Total Depth (ft):

Station:

Drilling Equipment:

2Core Boxes: 7

840.0

Justin Dunlap
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5/9/19

-Azimuth: Angle from Horizontal:

Samples:

Logged By:

Overburden (ft): Rock (ft):

Date Drilled:

840.00
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Drilling Method:D-50+ HSA, NQ Rock Coring Hammer Efficiency (%):
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RMC-15A

COA DWM Rock Coring for RIPS

Fulton County, Atlanta, Georgia

See Figure 471.4384
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BORING No.  RMC-15A
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-

Split Spoon
Shelby Tube
Rock Core, 1-7/8"

NX

Continuous Tube

HSA
CFA
DC

-
-
-

Hollow Stem Auger
Continuous Flight Augers
Driving Casing

RW
RC

-
-

Rotary Wash
Rock Core

Hole No.SAMPLER TYPE DRILLING METHOD

CU
CT

-
-
-

Rock Core, 2-1/8"
Cuttings

Project:

Location:

Location:Project Number:

SS
ST
NQ

STANDARD PENETRATION TEST DATA

5 10 20 40 60 80

(blows/foot, uncorrected)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX III 
 



 

Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
 

Page 1 of 27 

 
SPT-1A Core Run #1: 18-19 ft bgs 

REC = 90%, RQD = 45% 
 

SPT-1A Core Run #2: 19-24 ft bgs 
REC = 100%, RQD = 32% 

 

 
SPT-1A Core Run #3: 24-29 ft bgs 

REC = 100%, RQD = 48% 
 

SPT-1A Core Run #4: 29-34 ft bgs  
REC = 100%, RQD = 40% 

  

18’ 

26.45’ 

24.9’ 

23.2’ 

26.45’ 

31.9’ 

35.5’ 



 

Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-1A Core Run #5: 34-39 ft bgs 

REC = 100%, RQD = 32% 
 

SPT-1A Core Run #6: 39-44 ft bgs 
REC = 100%, RQD = 91% 

 

 
SPT-1A Core Run #7: 44-49 ft bgs 

REC = 100%, RQD = 34% 
 

SPT-1A Core Run #8: 49-54 ft bgs 
REC = 100%, RQD = 93% 

 
 

35.5’ 

43.25’ 

45.1’ 

45.1’ 
46.7’ 

50.1’ 

51.5’ 

53.35’ 



 

Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-1A Core Run #9: 54-59 ft bgs 

REC = 100%, RQD = 88% 
 

SPT-1A Core Run #10: 59-64 ft bgs 
REC = 100%, RQD = 65% 

 

 
SPT-1A Core Run #11: 64-69 ft bgs 

REC = 100%, RQD = 100% 
 

SPT-1A Core Run #12: 69-74 ft bgs 
REC = 100%, RQD = 100% 

  

53.35’ 

56.4’ 

60.2’ 

62.1’ 

62.1’ 

67.2’ 

65.9’ 

71.2’ 



 

Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-1A Core Run #13: 74-79 ft bgs 

REC = 100%, RQD = 92% 
 

 
SPT-1A Core Run #14: 79-84 ft bgs 

REC = 100%, RQD = 100% 
  

71.2’ 

75.9’ 

77.7’ 

79’ 

79’ 80.7’ 

82.15’ 

84’ 



 

Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-2A Core Run #1: 9.8-19.8 ft bgs 

REC = 81%, RQD = 41% 
 

 
SPT-2A Core Run #2: 19.8-29.8 ft bgs 

REC = 74%, RQD = 26% 
 
  

9.8’ 11.5’ 

13.15’ 

16.2’ 18.1’ 

19.8’ 

19.8’ 

29.8’ 

24.8’ 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-2A Core Run #3: 29.8-39.8 ft bgs 

REC = 85%, RQD = 15% 
 

 
SPT-2A Core Run #4: 39.8-49.8 ft bgs 

REC = 80%, RQD = 52% 
 

  

31.8’ 31.8’ 

35’ 34.5’ 

34.1’ 

36.2’ 
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41’ 
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41’ 43.8’ 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-2A Core Run #5: 49.8-59.8 ft bgs 

REC = 100%, RQD = 100% 
 

 
SPT-2A Core Run #6: 59.8-71.8 ft bgs 

REC = 100%, RQD = 76% 
 

No sample recovery from 70.8 to 71.8 ft bgs 
 

  

51.8’ 

61.8’ 

61.8’ 

70.8’ 



 

Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-3A Core Run #1: 32-42 ft bgs 

REC = 95%, RQD = 29% 
 

 
SPT-3A Core Run #2: 42-52 ft bgs 

REC = 90%, RQD = 5% 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-3A Core Run #3: 52-62 ft bgs 

REC = 89%, RQD = 41% 
 

 
SPT-3A Core Run #4: 62-72 ft bgs 

REC = 100%, RQD = 38% 
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54.7’ 
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54.2’ 54’ 55.6’ 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-3A Core Run #5: 72-82 ft bgs 

REC = 100%, RQD = 35% 
 
  

72’ 

82’ 



 

Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-4A Core Run #1: 25-35 ft bgs 

REC = 95%, RQD = 59% 
 

 
SPT-4A Core Run #2: 35-45 ft bgs 

REC = 100%, RQD = 83% 
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45’

40’



 

Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-4A Core Run #3: 45-55 ft bgs 

REC = 100%, RQD = 78% 
 

 
SPT-4A Core Run #4: 55-60 ft bgs 

REC = 93%, RQD = 58% 
  

45’

55’

55’

60’



 

Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-5A Core Run #1: 25.4-35.4 ft. bgs 

REC = 74%, RQD = 40% 
 

 
SPT-5A Core Run #2: 35.4-44.4 ft bgs 

REC = 86%, RQD = 53% 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-5A Core Run #3: 44.4-54.4 ft bgs 

REC = 99%, RQD = 94% 
 

 
SPT-5A Core Run #4: 54.4-61 ft bgs 

REC = 100%, RQD = 99% 
 

  

46.4’
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61’
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59.7’



 

Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-6A Core Run #1: 15-25 ft bgs 

REC = 85%, RQD = 30% 
 

 
SPT-6A Core Run #2: 25-35 ft bgs 

REC = 80%, RQD = 51% 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-6A Core Run #3: 35-45 ft bgs 

REC = 77%, RQD = 52% 
 

 
SPT-6A Core Run #4: 45-55 ft bgs 

REC = 100%, RQD = 78% 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
 

Page 17 of 27 

 
SPT-6A Core Run #5: 55-59 ft bgs 

REC = 82%, 39% 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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SPT-10B Core Run #1: 15-25 ft bgs 

REC = 100%, RQD = 65% 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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GC-1A Core Run #1: 41-51 ft bgs 

REC = 94%, RQD = 63% 
 

 
GC-1A Core Run #2: 51-61 ft bgs 

REC = 93%, RQD = 58% 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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GC-1A Core Run #3: 61-71 ft bgs 

REC = 63%, RQD = 49% 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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GC-2A Core Run #1: 9.5-19.5 ft bgs 

REC = 95%, RQD = 74% 
 

 
GC-2A, Core Run #2: 19.5-29.5 ft bgs 

REC = 96%, RQD = 83% 
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Rock Core Photographs 

City of Atlanta DWM Rock Coring for RIPS 

Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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GC-2A Core Run #3: 29.5-39.5 ft bgs 

REC = 99%, RQD = 73% 
 

 
GC-2A Core Run #4: 39.5-49.5 ft bgs 

REC = 91%, RQD = 38% 
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 Willmer Project No. 71.4384 
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GC-2A Core Run #5: 49.5-59.5 ft. bgs 

REC = 100%, RQD = 57% 
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Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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RMC-12A Core Run #1: 41-51 ft bgs 

REC = 97%, RQD = 96% 
 

 
RMC-12A Core Run #2: 51-61 ft bgs 

REC = 100%, RQD = 96% 
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Fulton County, Atlanta, Georgia  

 Willmer Project No. 71.4384 
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RMC-12B Core Run #1: 37-47 ft bgs 

REC = 97%, RQD = 84% 
 

 
RMC-12B Core Run #2: 47-57 ft bgs 

REC = 100%, RQD = 88% 
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RMC-12B, Core Run #3: 57-67 ft bgs 

REC = 100%, 100% 
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Fulton County, Atlanta, Georgia  
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RMC-15A Core Run #1: 25-35 ft bgs 

REC = 95%, RQD = 65% 
 

 
RMC-15A Core Run #2: 35-37.7 ft bgs 

REC = 100%, RQD = 91% 
 

RMC-15A Core Run #3: 37.7-40.5 ft bgs 
The rock from 37.7 to 40.5 ft bgs fell out of the core barrel and into the hole while withdrawing the auger from the 

borehole. Attempts to retrieve the sample from the hole were unsuccessful. No sample was recovered.  
 

25’ 

35’ 

28.7’ 29’ 

35’ 

40.5’ 

37.6’ 39’ 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX IV 
 



Client: Willmer Engineering, Inc.
Project: New River Pump Station - Coring A
Location: Atlanta, GA Project No: GTX-310081
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 06/03/19
Test Id: 506590

Tested By: tlm
Checked By: smd

 Bulk Density and Compressive Strength
 of Rock Core Specimens by ASTM D7012 Method C 

printed 6/6/2019 12:37:49 PM

 Boring ID  Sample
Number 

 Depth  Bulk
Density,

pcf 

 Compressive 
strength,

psi

Failure
Type

 Meets ASTM
D4543

 Note(s)

RMC-12A

RMC-12A

RMC-12A

12A-WE02

12A-WE04

12A-WE06

 42.375 -
42.750 ft

 49.570 -
49.916 ft

 55.542 -
55.916 ft

174

173

171

23981

15413

20715

1

3

1

No

No

No

2 , 4,*

4,*

4,*

Notes:     Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs) 

1:  Best effort end preparation. See Tolerance report for details.
2:  The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.
3:  Specimen L/D < 2. 
4:  The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.
5:  Specimen diameter is less than 10 times maximum particle size.
6:  Specimen diameter is less than 6 times maximum particle size.

 *Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here
 may differ from those for a test specimen within tolerances. 



Client: Willmer Engineering, Inc. Test Date: 6/3/2019

Project Name: New River Pump Station - Coring A Tested By: cmh

Project Location: Atlanta, GA Checked By: jsc

GTX #: 310081

Boring ID: RMC-12A

Sample ID: 12A-WE02

Depth: 42.375-42.750 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? NO

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? NO Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? NO

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00020 0.00000 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00010 0.00000 0.00010 0.00000 0.00000 0.00000 0.00000

Diameter 2, in (rotated 90
o
) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00030 -0.00030 -0.00050 -0.00060 -0.00070

Difference between max and min readings, in: 

0° = 0.00030 90° = 0.00070

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Diameter 2, in (rotated 90
o
) 0.00030 0.00030 0.00030 0.00020 0.00020 0.00010 0.00010 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00020 -0.00030 -0.00040

Difference between max and min readings, in: 

0° = 0.0001 90° = 0.0007

Maximum difference must be < 0.0020 in. Difference = + 0.00035

 Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00008

Angle of Best Fit Line: 0.00442

End 2:

Slope of Best Fit Line 0.00005

Angle of Best Fit Line: 0.00295

Maximum Angular Difference: 0.00147

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00038

Angle of Best Fit Line: 0.02177

End 2:

Slope of Best Fit Line 0.00039

Angle of Best Fit Line: 0.02259

Maximum Angular Difference: 0.00082

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00030 1.850 0.00016 0.009

Diameter 2, in (rotated 90
o
) 0.00070 1.850 0.00038 0.022 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00010 1.850 0.00005 0.003

Diameter 2, in (rotated 90
o
) 0.00070 1.850 0.00038 0.022

YES

YES

1.85 1.85 1.85

533.69

174

2.3

YES

     Difference, Maximum and Minimum (in.)

YES

4.34 4.34 4.34

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average
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Client: Willmer Engineering, Inc.

Project Name: New River Pump Station - Coring A

Project Location: Atlanta, GA

GTX #: 310081

Test Date: 6/3/2019

Tested By: cmh

Checked By: jsc

Boring ID: RMC-12A

Sample ID: 12A-WE02

Depth, ft: 42.375-42.750

After cutting and grinding

After break



Client: Willmer Engineering, Inc. Test Date: 6/3/2019

Project Name: New River Pump Station - Coring A Tested By: cmh

Project Location: Atlanta, GA Checked By: jsc

GTX #: 310081

Boring ID: RMC-12A

Sample ID: 12A-WE04

Depth: 49.570-49.916 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? YES

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? NO Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00020 -0.00020 -0.00020 -0.00020 -0.00020 -0.00010 -0.00010 0.00000 0.00000 0.00010 0.00020 0.00020 0.00020 0.00040 0.00040

Diameter 2, in (rotated 90
o
) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference between max and min readings, in: 

0° = 0.00060 90° = 0.00000

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00030 -0.00030 -0.00030 -0.00030 -0.00030 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00020 0.00020

Diameter 2, in (rotated 90
o
) -0.00010 -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference between max and min readings, in: 

0° = 0.0005 90° = 0.0001

Maximum difference must be < 0.0020 in. Difference = + 0.00030

Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00037

Angle of Best Fit Line: 0.02144

End 2:

Slope of Best Fit Line 0.00034

Angle of Best Fit Line: 0.01932

Maximum Angular Difference: 0.00213

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00000

Angle of Best Fit Line: 0.00000

End 2:

Slope of Best Fit Line 0.00006

Angle of Best Fit Line: 0.00360

Maximum Angular Difference: 0.00360

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00060 1.860 0.00032 0.018

Diameter 2, in (rotated 90
o
) 0.00000 1.860 0.00000 0.000 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00050 1.860 0.00027 0.015

Diameter 2, in (rotated 90
o
) 0.00010 1.860 0.00005 0.003

YES

YES

1.86 1.86 1.86

555.23

173
2.4

YES

 Difference, Maximum and Minimum (in.)

YES

4.51 4.51 4.51

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average
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Client: Willmer Engineering, Inc.

Project Name: New River Pump Station - Coring A

Project Location: Atlanta, GA

GTX #: 310081

Test Date: 6/3/2019

Tested By: cmh

Checked By: jsc

Boring ID: RMC-12A

Sample ID: 12A-WE04

Depth, ft: 49.570-49.916

After cutting and grinding

After break



Client: Willmer Engineering, Inc. Test Date: 6/3/2019

Project Name: New River Pump Station - Coring A Tested By: cmh

Project Location: Atlanta, GA Checked By: jsc

GTX #: 310081

Boring ID: RMC-12A

Sample ID: 12A-WE06

Depth: 55.542-55.916 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? YES

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? NO Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00010 -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00020 0.00020 0.00030

Diameter 2, in (rotated 90
o
) -0.00010 -0.00010 -0.00010 -0.00010 -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010

Difference between max and min readings, in: 

0° = 0.00040 90° = 0.00020

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00020 -0.00020 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00010 0.00020 0.00020 0.00020 0.00020 0.00020 0.00020

Diameter 2, in (rotated 90
o
) -0.00020 -0.00020 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00020 0.00020

Difference between max and min readings, in: 

0° = 0.0004 90° = 0.0004

Maximum difference must be < 0.0020 in. Difference = + 0.00020

 Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00021

Angle of Best Fit Line: 0.01211

End 2:

Slope of Best Fit Line 0.00027

Angle of Best Fit Line: 0.01555

Maximum Angular Difference: 0.00344

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00016

Angle of Best Fit Line: 0.00900

End 2:

Slope of Best Fit Line 0.00020

Angle of Best Fit Line: 0.01162

Maximum Angular Difference: 0.00262

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00040 1.850 0.00022 0.012

Diameter 2, in (rotated 90
o
) 0.00020 1.850 0.00011 0.006 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00040 1.850 0.00022 0.012

Diameter 2, in (rotated 90
o
) 0.00040 1.850 0.00022 0.012

YES

YES

1.85 1.85 1.85

496.37

171

2.2

YES

     Difference, Maximum and Minimum (in.)

YES

4.10 4.11 4.11

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average

y = 0.00021x + 0.00004
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Client: Willmer Engineering, Inc.

Project Name: New River Pump Station - Coring A

Project Location: Atlanta, GA

GTX #: 310081

Test Date: 6/3/2019

Tested By: cmh

Checked By: jsc

Boring ID: RMC-12A

Sample ID: 12A-WE06

Depth, ft: 55.542-55.916

After cutting and grinding

After break



Client: Willmer Engineering, Inc.
Project: New River Pump Station - Coring B
Location: Atlanta, GA Project No: GTX-310082
Boring ID: RMC-12B
Sample ID: 12B-WE01
Depth : 41.160-41.542

Sample Type: cylinder
Test Date: 06/04/19
Test Id: 506591

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Axial Point Load Strength Index of Rock
by ASTM D5731

 Test No.  Specimen
Depth 

 Diameter,
in 

 Thickness,
in 

 Failure
Load (P),

lbs 

De,
sq in

 De,
in 

 Is,
 psi

 F Is(50mm),

 psi

Generalized
Correction
Factor, K 

 Estimated
Compressive

Strength,
psi 

PLA-1  41.18 -
41.26 ft

1.86 1.02 2,082 2.43 1.56 858 0.900 773 19 16,300

Before After

Intact material and Discontinuity Failure

Notes:       Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index



Client: Willmer Engineering, Inc.
Project: New River Pump Station - Coring B
Location: Atlanta, GA Project No: GTX-310082
Boring ID: RMC-12B
Sample ID: 12B-WE03
Depth : 57.167-57.542

Sample Type: cylinder
Test Date: 06/04/19
Test Id: 506592

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Axial Point Load Strength Index of Rock
by ASTM D5731

 Test No.  Specimen
Depth 

 Diameter,
in 

 Thickness,
in 

 Failure
Load (P),

lbs 

De,
sq in

 De,
in 

 Is,
 psi

 F Is(50mm),

 psi

Generalized
Correction
Factor, K 

 Estimated
Compressive

Strength,
psi 

 PLA-2  57.167 -
57.27 ft

1.86 1.04 2,734 2.46 1.57 1112 0.903 1004 19 21,100

Before After

Intact material and Discontinuity Failure

Notes:       Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index



Client: Willmer Engineering, Inc.
Project: New River Pump Station - Coring B
Location: Atlanta, GA Project No: GTX-310082
Boring ID: RMC-12B
Sample ID: 12B-WE05
Depth : 63.333-63.708

Sample Type: cylinder
Test Date: 06/04/19
Test Id: 506593

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Axial Point Load Strength Index of Rock
by ASTM D5731

 Test No.  Specimen
Depth 

 Diameter,
in 

 Thickness,
in 

 Failure
Load (P),

lbs 

De,
sq in

 De,
in 

 Is,
 psi

 F Is(50mm),

 psi

Generalized
Correction
Factor, K 

 Estimated
Compressive

Strength,
psi 

 PLA-3  63.333 -
63.42 ft

1.86 1.09 4,053 2.58 1.61 1573 0.912 1435 19 29,900

Before After

Intact Material Failure

Notes:       Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index



Client: Willmer Engineering, Inc.
Project: New River Pump Station - Coring B
Location: Atlanta, GA Project No: GTX-310082
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 06/03/19
Test Id: 506596

Tested By: tlm
Checked By: smd

 Bulk Density and Compressive Strength
 of Rock Core Specimens by ASTM D7012 Method C 

printed 6/6/2019 11:13:58 AM

 Boring ID  Sample
Number 

 Depth  Bulk
Density,

pcf 

 Compressive 
strength,

psi

Failure
Type

 Meets ASTM
D4543

 Note(s)

RMC-12B

RMC-12B

RMC-12B

12B-WE02

12B-WE04

12B-WE06

 41.542 -
41.916 ft

 57.542 -
57.916 ft

 63.708 -
64.083 ft

168

172

172

13536

24980

15972

1

1

1

No

No

No

4,*

4,*

4,*

Notes:     Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs) 

1:  Best effort end preparation. See Tolerance report for details.
2:  The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.
3:  Specimen L/D < 2. 
4:  The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.
5:  Specimen diameter is less than 10 times maximum particle size.
6:  Specimen diameter is less than 6 times maximum particle size.

 *Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here
 may differ from those for a test specimen within tolerances. 



Client: Willmer Engineering, Inc. Test Date: 6/3/2019

Project Name: New River Pump Station - Coring B Tested By: cmh

Project Location: Atlanta, GA Checked By: jsc

GTX #: 310082

Boring ID: RMC-12B

Sample ID: 12B-WE02

Depth: 41.542-41.916 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? YES

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? NO Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00020 -0.00020 -0.00020 -0.00020 -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00020 0.00020

Diameter 2, in (rotated 90
o
) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference between max and min readings, in: 

0° = 0.00040 90° = 0.00000

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00040 -0.00040 -0.00030 -0.00030 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Diameter 2, in (rotated 90
o
) -0.00010 -0.00010 -0.00010 -0.00010 0.00010 0.00010 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference between max and min readings, in: 

0° = 0.0004 90° = 0.0002

Maximum difference must be < 0.0020 in. Difference = + 0.00020

Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00022

Angle of Best Fit Line: 0.01244

End 2:

Slope of Best Fit Line 0.00025

Angle of Best Fit Line: 0.01424

Maximum Angular Difference: 0.00180

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00000

Angle of Best Fit Line: 0.00000

End 2:

Slope of Best Fit Line 0.00005

Angle of Best Fit Line: 0.00262

Maximum Angular Difference: 0.00262

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00040 1.860 0.00022 0.012

Diameter 2, in (rotated 90
o
) 0.00000 1.860 0.00000 0.000 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00040 1.860 0.00022 0.012

Diameter 2, in (rotated 90
o
) 0.00020 1.860 0.00011 0.006

YES

YES

1.86 1.86 1.86

536.15

168
2.4

YES

 Difference, Maximum and Minimum (in.)

YES

4.48 4.48 4.48

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average

y = 0.00022x - 0.00005
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Client: Willmer Engineering, Inc.

Project Name: New River Pump Station - Coring B

Project Location: Atlanta, GA

GTX #: 310082

Test Date: 6/3/2019

Tested By: cmh

Checked By: jsc

Boring ID: RMC-12B

Sample ID: 12B-WE02

Depth, ft: 41.542-41.916

After cutting and grinding

After break



Client: Willmer Engineering, Inc. Test Date: 6/3/2019

Project Name: New River Pump Station - Coring B Tested By: cmh

Project Location: Atlanta, GA Checked By: jsc

GTX #: 310082

Boring ID: RMC-12B

Sample ID: 12B-WE04

Depth: 57.542-57.916 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? YES

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? NO Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00010 0.00010

Diameter 2, in (rotated 90
o
) -0.00060 -0.00050 -0.00040 -0.00030 -0.00020 -0.00010 0.00000 0.00000 0.00010 0.00020 0.00020 0.00030 0.00040 0.00040 0.00040

Difference between max and min readings, in: 

0° = 0.00020 90° = 0.00100

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00010 -0.00010 -0.00010 -0.00010 -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Diameter 2, in (rotated 90
o
) -0.00060 -0.00050 -0.00040 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00020 0.00020 0.00030 0.00040 0.00040 0.00050 0.00060

Difference between max and min readings, in: 

0° = 0.0001 90° = 0.0012

Maximum difference must be < 0.0020 in. Difference = + 0.00060

Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00011

Angle of Best Fit Line: 0.00622

End 2:

Slope of Best Fit Line 0.00008

Angle of Best Fit Line: 0.00458

Maximum Angular Difference: 0.00164

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00059

Angle of Best Fit Line: 0.03389

End 2:

Slope of Best Fit Line 0.00065

Angle of Best Fit Line: 0.03700

Maximum Angular Difference: 0.00311

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00020 1.860 0.00011 0.006

Diameter 2, in (rotated 90
o
) 0.00100 1.860 0.00054 0.031 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00010 1.860 0.00005 0.003

Diameter 2, in (rotated 90
o
) 0.00120 1.860 0.00065 0.037

YES

YES

1.86 1.86 1.86

535.72

172

2.3

YES

 Difference, Maximum and Minimum (in.)

YES

4.37 4.37 4.37

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average

y = 0.00011x + 0.00002
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Client: Willmer Engineering, Inc.

Project Name: New River Pump Station - Coring B

Project Location: Atlanta, GA

GTX #: 310082

Test Date: 6/3/2019

Tested By: cmh

Checked By: jsc

Boring ID: RMC-12B

Sample ID: 12B-WE04

Depth, ft: 57.542-57.916

After cutting and grinding

After break



Client: Willmer Engineering, Inc. Test Date: 6/3/2019

Project Name: New River Pump Station - Coring B Tested By: cmh

Project Location: Atlanta, GA Checked By: jsc

GTX #: 310082

Boring ID: RMC-12B

Sample ID: 12B-WE06

Depth: 63.708-64.083 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? YES

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? NO Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00050 -0.00050 -0.00040 -0.00030 -0.00020 -0.00020 -0.00020 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00020 0.00030

Diameter 2, in (rotated 90
o
) -0.00010 -0.00010 -0.00010 -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00010

Difference between max and min readings, in: 

0° = 0.00080 90° = 0.00020

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00030 -0.00030 -0.00030 -0.00020 -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00010 0.00010 0.00010 0.00030 0.00030 0.00030

Diameter 2, in (rotated 90
o
) -0.00040 -0.00040 -0.00030 -0.00030 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00010 -0.00010 -0.00010 -0.00010

Difference between max and min readings, in: 

0° = 0.0006 90° = 0.0004

Maximum difference must be < 0.0020 in. Difference = + 0.00040

Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00044

Angle of Best Fit Line: 0.02521

End 2:

Slope of Best Fit Line 0.00037

Angle of Best Fit Line: 0.02144

Maximum Angular Difference: 0.00377

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00014

Angle of Best Fit Line: 0.00802

End 2:

Slope of Best Fit Line 0.00018

Angle of Best Fit Line: 0.01015

Maximum Angular Difference: 0.00213

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00080 1.850 0.00043 0.025

Diameter 2, in (rotated 90
o
) 0.00020 1.850 0.00011 0.006 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00060 1.850 0.00032 0.019

Diameter 2, in (rotated 90
o
) 0.00040 1.850 0.00022 0.012

YES

YES

1.85 1.85 1.85

529.88

172

2.4

YES

 Difference, Maximum and Minimum (in.)

YES

4.36 4.36 4.36

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average
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Client: Willmer Engineering, Inc.

Project Name: New River Pump Station - Coring B

Project Location: Atlanta, GA

GTX #: 310082

Test Date: 6/3/2019

Tested By: cmh

Checked By: jsc

Boring ID: RMC-12B

Sample ID: 12B-WE06

Depth, ft: 63.708-64.083

After cutting and grinding

After break



Client: Willmer Engineering, Inc.
Project: New River Pump Station - Coring C
Location: Atlanta, GA Project No: GTX-310083
Boring ID: RMC-15A
Sample ID: 15A-WE01
Depth : 26.208-26.458

Sample Type: cylinder
Test Date: 06/04/19
Test Id: 506598

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Axial Point Load Strength Index of Rock
by ASTM D5731

 Test No.  Specimen
Depth 

 Diameter,
in 

 Thickness,
in 

 Failure
Load (P),

lbs 

De,
sq in

 De,
in 

 Is,
 psi

 F Is(50mm),

 psi

Generalized
Correction
Factor, K 

 Estimated
Compressive

Strength,
psi 

 PLA-1  26.208 -
26.30 ft

1.85 1.15 3,174 2.71 1.64 1173 0.922 1082 19 22,300

Before After

Intact Material Failure

Notes:       Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index



Client: Willmer Engineering, Inc.
Project: New River Pump Station - Coring C
Location: Atlanta, GA Project No: GTX-310083
Boring ID: RMC-15A
Sample ID: 15A-WE03
Depth : 31.875

Sample Type: cylinder
Test Date: 06/04/19
Test Id: 506599

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Axial Point Load Strength Index of Rock
by ASTM D5731

 Test No.  Specimen
Depth 

 Diameter,
in 

 Thickness,
in 

 Failure
Load (P),

lbs 

De,
sq in

 De,
in 

 Is,
 psi

 F Is(50mm),

 psi

Generalized
Correction
Factor, K 

 Estimated
Compressive

Strength,
psi 

 PLA-2  32.27 -
32.37 ft

1.85 1.15 3,100 2.71 1.65 1145 0.923 1056 19 21,800

Before After

Intact Material Failure

Notes:       Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index



Client: Willmer Engineering, Inc.
Project: New River Pump Station - Coring C
Location: Atlanta, GA Project No: GTX-310083
Boring ID: RMC-15A
Sample ID: 15A-WE04
Depth : 36.167

Sample Type: cylinder
Test Date: 06/04/19
Test Id: 506600

Tested By: tlm
Checked By: smd

Test Comment: ---
Visual Description: ---
Sample Comment: ---

Axial Point Load Strength Index of Rock
by ASTM D5731

 Test No.  Specimen
Depth 

 Diameter,
in 

 Thickness,
in 

 Failure
Load (P),

lbs 

De,
sq in

 De,
in 

 Is,
 psi

 F Is(50mm),

 psi

Generalized
Correction
Factor, K 

 Estimated
Compressive

Strength,
psi 

 PLA-3  36.56 -
36.65 ft

1.85 0.99 4,145 2.34 1.53 1770 0.893 1581 18 31,900

Before After

Intact Material Failure

Notes:       Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index



Client: Willmer Engineering, Inc.
Project: New River Pump Station - Coring C
Location: Atlanta, GA Project No: GTX-310083
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 06/05/19
Test Id: 506603

Tested By: tlm
Checked By: smd

 Bulk Density and Compressive Strength
 of Rock Core Specimens by ASTM D7012 Method C 

printed 6/6/2019 11:05:28 AM

 Boring ID  Sample
Number 

 Depth  Bulk
Density,

pcf 

 Compressive 
strength,

psi

Failure
Type

 Meets ASTM
D4543

 Note(s)

RMC-15A

RMC-15A

RMC-15A

15A-WE02

15A-WE03

15A-WE04

34.083-
34.458 ft

 31.875-
32.26 ft

 36.167-
36.55 ft

163

169

169

8621

14937

16772

1

1

1

No

No

No

---

---

---

Notes:     Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs) 



Client: Willmer Engineering, Inc. Test Date: 6/4/2019

Project Name: New River Pump Station - Coring C Tested By: jck

Project Location: Atlanta, GA Checked By: jsc

GTX #: 310083

Boring ID: RMC-15A

Sample ID: 15A-WE02

Depth: 34.083-34.458 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? YES

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? NO Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in 0.00020 0.00020 0.00020 0.00010 0.00010 0.00010 0.00000 0.00000 -0.00010 -0.00020 -0.00030 -0.00050 -0.00060 -0.00060 -0.00060

Diameter 2, in (rotated 90
o
) -0.00050 -0.00040 -0.00030 -0.00020 -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference between max and min readings, in: 

0° = 0.00080 90° = 0.00050

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in 0.00020 0.00020 0.00020 0.00020 0.00020 0.00010 0.00000 0.00000 0.00000 0.00000 -0.00030 -0.00040 -0.00050 -0.00050 -0.00050

Diameter 2, in (rotated 90
o
) -0.00050 -0.00040 -0.00030 -0.00020 -0.00010 -0.00010 0.00000 0.00000 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference between max and min readings, in: 

0° = 0.0007 90° = 0.0005

Maximum difference must be < 0.0020 in. Difference = + 0.00040

 Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00053

Angle of Best Fit Line: 0.03061

End 2:

Slope of Best Fit Line 0.00048

Angle of Best Fit Line: 0.02734

Maximum Angular Difference: 0.00327

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00025

Angle of Best Fit Line: 0.01441

End 2:

Slope of Best Fit Line 0.00025

Angle of Best Fit Line: 0.01408

Maximum Angular Difference: 0.00033

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00080 1.850 0.00043 0.025

Diameter 2, in (rotated 90
o
) 0.00050 1.850 0.00027 0.015 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00070 1.850 0.00038 0.022

Diameter 2, in (rotated 90
o
) 0.00050 1.850 0.00027 0.015

YES

YES

1.85 1.85 1.85

484.08

163

2.3

YES

     Difference, Maximum and Minimum (in.)

YES

4.20 4.20 4.20

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average
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Client: Willmer Engineering, Inc.

Project Name: New River Pump Station - Coring C

Project Location: Atlanta, GA

GTX #: 310083

Test Date: 6/5/2019

Tested By: cmh

Checked By: jsc

Boring ID: RMC-15A

Sample ID: 15A-WE02

Depth, ft: 34.083-34.458

After cutting and grinding

After break



Client: Willmer Engineering, Inc. Test Date: 6/4/2019

Project Name: New River Pump Station - Coring C Tested By: jck

Project Location: Atlanta, GA Checked By: jsc

GTX #: 310083

Boring ID: RMC-15A

Sample ID: 15A-WE03

Depth: 31.875-32.26 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? YES

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? NO Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00030 -0.00040 -0.00040

Diameter 2, in (rotated 90
o
) -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference between max and min readings, in: 

0° = 0.00040 90° = 0.00010

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00030 -0.00040 -0.00040

Diameter 2, in (rotated 90
o
) -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference between max and min readings, in: 

0° = 0.0004 90° = 0.0001

Maximum difference must be < 0.0020 in. Difference = + 0.00020

 Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00022

Angle of Best Fit Line: 0.01277

End 2:

Slope of Best Fit Line 0.00022

Angle of Best Fit Line: 0.01277

Maximum Angular Difference: 0.00000

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00005

Angle of Best Fit Line: 0.00295

End 2:

Slope of Best Fit Line 0.00005

Angle of Best Fit Line: 0.00295

Maximum Angular Difference: 0.00000

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00040 1.850 0.00022 0.012

Diameter 2, in (rotated 90
o
) 0.00010 1.850 0.00005 0.003 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00040 1.850 0.00022 0.012

Diameter 2, in (rotated 90
o
) 0.00010 1.850 0.00005 0.003

YES

YES

1.85 1.85 1.85

536.19
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2.4

YES

     Difference, Maximum and Minimum (in.)

YES

4.49 4.49 4.49

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average

y = -0.00022x - 0.00009

-0.00200

-0.00100

0.00000

0.00100

0.00200

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

D
ia

l G
ag

e 
R

ea
di

ng
, i

n

Diameter, in

End 1 Diameter 1
y = 0.00005x - 0.00002

-0.00200

-0.00100

0.00000

0.00100

0.00200

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

D
ia

l G
ag

e 
R

ea
di

ng
, i

n

Diameter, in

End 1 Diameter 2

y = -0.00022x - 0.00009

-0.00200

-0.00100

0.00000

0.00100

0.00200

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

D
ia

l G
ag

e 
R

ea
di

ng
, i

n

Diameter, in

End 2 Diameter 1
y = 0.00005x - 0.00002

-0.00200

-0.00100

0.00000

0.00100

0.00200

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

D
ia

l G
ag

e 
R

ea
di

ng
, i

n

Diameter, in

End 2 Diameter 2



Client: Willmer Engineering, Inc.

Project Name: New River Pump Station - Coring C

Project Location: Atlanta, GA

GTX #: 310083

Test Date: 6/5/2019

Tested By: cmh

Checked By: jsc

Boring ID: RMC-15A

Sample ID: 15A-WE03

Depth, ft: 31.875-32.26 

After cutting and grinding

After break



Client: Willmer Engineering, Inc. Test Date: 6/4/2019

Project Name: New River Pump Station - Coring C Tested By: jck

Project Location: Atlanta, GA Checked By: jsc

GTX #: 310083

Boring ID: RMC-15A

Sample ID: 15A-WE04

Depth: 36.167-36.55 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? YES

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? NO Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00020 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00000 0.00010 0.00000 0.00000 0.00000

Diameter 2, in (rotated 90
o
) -0.00050 -0.00040 -0.00040 -0.00030 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00010 0.00020 0.00030 0.00030 0.00040 0.00040

Difference between max and min readings, in: 

0° = 0.00030 90° = 0.00090

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00020 -0.00020 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Diameter 2, in (rotated 90
o
) -0.00050 -0.00040 -0.00030 -0.00030 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00020 0.00030 0.00030 0.00030 0.00040

Difference between max and min readings, in: 

0° = 0.0002 90° = 0.0009

Maximum difference must be < 0.0020 in. Difference = + 0.00045

 Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00011

Angle of Best Fit Line: 0.00606

End 2:

Slope of Best Fit Line 0.00010

Angle of Best Fit Line: 0.00573

Maximum Angular Difference: 0.00033

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00052

Angle of Best Fit Line: 0.02996

End 2:

Slope of Best Fit Line 0.00049

Angle of Best Fit Line: 0.02783

Maximum Angular Difference: 0.00213

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00030 1.860 0.00016 0.009

Diameter 2, in (rotated 90
o
) 0.00090 1.860 0.00048 0.028 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00020 1.860 0.00011 0.006

Diameter 2, in (rotated 90
o
) 0.00090 1.860 0.00048 0.028

YES

YES

1.86 1.86 1.86

527.72

169

2.3

YES

     Difference, Maximum and Minimum (in.)

YES

4.37 4.37 4.37

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average
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Client: Willmer Engineering, Inc.

Project Name: New River Pump Station - Coring C

Project Location: Atlanta, GA

GTX #: 310083

Test Date: 6/5/2019

Tested By: cmh

Checked By: jsc

Boring ID: RMC-15A

Sample ID: 15A-WE04

Depth, ft: 36.167-36.55

After cutting and grinding

After break



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX V 
 



17"

13"

16"

14"OAK

28"

12"HW
12"HW

16/4"HW

16"HW

12"HW

16"GUM

22"GUM

24"

12"HW

17"HW

12"HW

12"HW

14"HW

12"HW

12"HW

12"HW
12"HW

17"HW

16"HW

14"HW

15"HW

15" 15"

19"

15"

12"HW

 12"26"

12" 22"
18"15"

33"

12"HW

14"HW

16"GUM

12"HW

16"GUM

14"HW

14"HW

17"HW

15"HW

16"HW

14"HW

16"HW

16"HW
12"HW

15"HW

16"HW

12"HW

FFE808.67

12"HW

14"HW

18"
15"

20"
17"

16" MAP

21"
FFE800.27

15"

17"

13"

1 3/4"OTP

20"HW

26"
12"

12" 22"

26"

16"HW

12"HW
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17"HW
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14"

16"
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12"

21"

15"
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CALL BOX
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20"20"
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12"HW

12"HW

16"

25"HW

12"HW

14"HW

15"

13"

26"

17"

15" 15"

18"

12"HW 13"

32"OAK
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20"20"9"MAG

SSMH (11532)
TOP: 792.64
IN: 785.39
OUT: 785.15

TWIN 16"16"
24"12"OAK

27"OAK

SSMH (11131)
TOP: 783.90
IN: 777.29
OUT: 777.18

CALL BOX

CALL BOX

SSMH (11493)
TOP: 794.32
IN: 786.27
OUT: 786.20

17"POP

SSMH (11036)
TOP: 783.05
IN: 777.26
OUT: 777.19

SSMH (11285)
TOP: 790.52

IN: 784.32
OUT: 784.26
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UTILITY NOT MARKED
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A

SSMH (11076)
TOP: 782.69
IN "A": 778.24
IN "B": 774.89
IN "C": 774.54
OUT: 774.48

6"CLAY

8"PVC

6"CLAY

6"CLAY

6"CLAY

CALL BOX
ON 1.25' DIA
CONC. BASE

CAMERA
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PANEL

6"CLAY

6"CLAY
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WELL
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STONE W
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C
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N
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R
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E

STONE

STONE

ONE STORY
METAL

TWO STORY
CONCRETE
AND BRICK

22"HIC

14"HIC

CONCRETE
PLATFORM

STEEL
WALKWAY

CABLE BETWEEN
ABANDONED POLES

PULL-UP BAR

DILAPIDATED
PARK RULES

R
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L 
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I-B
EA

M
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N
 U
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ER

 L
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EL

PUMP
CONTROL

CONCRETE COLUMN
FOR UPPER LEVEL

SUPPORT (TYP)

ASPHALT

ASPHALT

ASPHALT

ASPHALT

ASPHALT

ASPHALT

ASPHALT

ASPHALT

ASPHALT

PIPE STAND

CONCRETE
TOWER

CELL
TOWER

6"
CL

AY
12

"D
IP

SWITCH
BOXES

VENT PIPE

PAINT ENDS

SSMH (22074)
TOP: 792.02
IN: 776.41
OUT: 776.13

COVERED
STAIRWELL

STAIRS TO
UPPER LEVEL

CONCRETE
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VENT SHAFT STRUCTURE
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CONSTRUCTION SHAFT

STA.: 35+71

N: 1390991.18

E: 2210290.39
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RECEIVING PIT
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NOTES:

1. FINAL ALIGNMENT OF THE PROPOSED

60-INCH RAW WATER MAIN MAY ALTER

PENDING VERTICAL UTILITY DATA.

2. SURVEY IS SUPPLEMENTED BY ADDITIONAL

INFORMATION AS RECEIVED FROM CITY OF

ATLANTA GIS AND AS-BUILTS. CONTRACTOR

TO VERIFY THE LOCATION OF ALL EXISTING

UTILITIES.

3. CONNECTIONS TO EXISTING TEES AND

SERVICE CONNECTIONS MAY REQUIRE

ADDITIONAL FITTINGS NOT SPECIFIED

HEREON. ADDITIONAL INTERCONNECTIONS

MAY BE PRESENT, THOUGH NOT DEPICTED

HERE, AND SHALL BE RE-ESTABLISHED.

4. THE CONTRACTOR SHALL COMPLY WITH ALL

OSHA REGULATIONS WHEN WORKING

WITHIN THE IMMEDIATE VICINITY OF POWER

POLES, POWER LINES, ETC.

5. YARD PIPING SHALL MAINTAIN EIGHTEEN

(18) INCHES VERTICAL CLEARANCE FROM

NON-POTABLE PIPELINES, TWENTY-FOUR

(24) INCHES FROM ANY EXISTING GAS MAIN

GREATER THAN TWO (2) INCHES, AND

THIRTY-SIX (36) INCHES FROM ANY EXISTING

PERPENDICULAR CROSSING OF GRAVITY

AND FORCE MAINS. (MEASURED FROM

OUTSIDE OF PIPE TO OUTSIDE OF PIPE.)

6. SEE SEQUENCING NOTES, G-004, NOTE

3.G.GA FOR SEQUENCING RESTRICTIONS AT

THE P-PS DROP/CONSTRUCTION SHAFT

SITE.

DS1-008A

YARD PIPING

PLAN & PROFILE

Run rock boring 
to elev 780

Run rock boring 
to elev 780
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60 in x 60 in DIP TEE
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STA: 30+10

60 in DIP 45° BEND
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GRADE

OPEN CUT

60" RMJ DUCTILE

IRON PIPE

TYPE 5 TRENCH

& BEDDING

STA: 0+00

CONNECT TO 60" TEE

CL ELEV.=802.50

STA: 1+03

CONNECT TO 60" TEE

CL ELEV.=802.50

PROTECT EX.

DUCTBANK

STA: 0+22

48 in DIP 90° BEND

CL ELEV.=802.50

STA: 0+73

48 in DIP 45° BEND

CL ELEV.=802.50

STA: 0+99

48 in DIP 45° BEND

CL ELEV.=802.50

STA: 0+54

48 in GATE VALVE

CL ELEV.=802.50
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NOTES:

1. FINAL ALIGNMENT OF THE PROPOSED 60-INCH RAW WATER

MAIN MAY ALTER PENDING VERTICAL UTILITY DATA.

2. SURVEY IS SUPPLEMENTED BY ADDITIONAL INFORMATION AS

RECEIVED FROM CITY OF ATLANTA GIS AND AS-BUILTS.

CONTRACTOR TO VERIFY THE LOCATION OF ALL EXISTING

UTILITIES.

3. CONNECTIONS TO EXISTING TEES AND SERVICE

CONNECTIONS MAY REQUIRE ADDITIONAL FITTINGS NOT

SPECIFIED HEREON. ADDITIONAL INTERCONNECTIONS MAY BE

PRESENT, THOUGH NOT DEPICTED HERE, AND SHALL BE

RE-ESTABLISHED.

4. THE CONTRACTOR SHALL COMPLY WITH ALL OSHA

REGULATIONS WHEN WORKING WITHIN THE IMMEDIATE

VICINITY OF POWER POLES, POWER LINES, ETC.

5. YARD PIPING SHALL MAINTAIN EIGHTEEN (18) INCHES

VERTICAL CLEARANCE FROM NON-POTABLE PIPELINES,

TWENTY-FOUR (24) INCHES FROM ANY EXISTING GAS MAIN

GREATER THAN TWO (2) INCHES, AND THIRTY-SIX (36) INCHES

FROM ANY EXISTING PERPENDICULAR CROSSING OF GRAVITY

AND FORCE MAINS. (MEASURED FROM OUTSIDE OF PIPE TO

OUTSIDE OF PIPE.)

Run rock boring 
to elev 780



714.00
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NOTES:

1. ALL SURFACE DRAINAGE SHALL BE CONVEYED
TO THE SEDIMENTATION POND AT ALL TIMES.

2. SEDIMENT ACCUMULATIONS MORE THAN 6"
DEEP SHALL BE REMOVED OFF SITE.

3. SWALES SHALL BE CLEANED AS NECESSARY
TO NOT IMPEDE THE FLOW OF ANY SURFACE
DRAINAGE AT ALL TIMES.

4. DIRT PILE AT SHAFT TO BE REMOVED BY
OTHERS.

5. RESTORE ALL DISTURBED AREAS TO
PRE-CONSTRUCTION GRADES AFTER
COMPLETION OF CONSTRUCTION.

C1-008RIVER INTAKE
PROPOSED SITE PLAN

ISSUED FOR BIDDING

Run rock borings down 
to depth of 709, typical of 
all 6 around pump 
station (5' below lowest 
structure elev.)

Run rock borings down 
to depth of 772, (5' below 
vault bottom of slab, 
adjust location as 
needed to clear existing 
replica fort but be as 
close as possible to vault 
foot print.)



SCALE:
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8200 Reynolds Drive

Suite 400

Atlanta, GA. 30350

Phone: 404.979.3300

Fax: 404.979.3310

PROJECT NO:

 SHEET   OF

WATER SUPPLY PROGRAM - Phase 1

ISSUED FOR BIDDING

No. Description Date No. Description Date

RIVER INTAKE PUMP STATION

EXISTING PEACHTREE PS

ELECTRICAL SITE PLAN

RI-PS

E5-101

Run rock boring to elev. 
710 to get plenty below 
the bottom of creek 
crossing.
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RI-PS

E5-110

GC-1 already goes to 
well below creek, 
provides adequate data 
this side of crossing.
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Geotechnical-Engineering Report
Important Information about This

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

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

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in 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. 

Geotechnical-Engineering 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 given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
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 this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
• the client’s goals, objectives, budget, schedule, and 
 risk-management preferences; 
• the general nature of the structure involved, its size,   
 configuration, and performance criteria; 
• the structure’s location and orientation on the site; and 
• other planned or existing site improvements, such as   
 retaining walls, access roads, parking lots, and    
 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s   
 changed from a parking garage to an office building, or   
 from a light-industrial plant to a refrigerated warehouse;
• the elevation, configuration, location, orientation, or   
 weight of the proposed structure;
• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a   
 portion of the original site); or 
• before important events occurred at the site or adjacent   
 to it; e.g., man-made events like construction or   
 environmental remediation, or natural events like floods,  
 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
• confer with other design-team members, 
• help develop specifications, 
• review pertinent elements of other design professionals’    
 plans and specifications, and 
• be on hand quickly whenever geotechnical-engineering    
 guidance is needed. 
 
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, 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 or its wording as a complement to or as an element of a report of any 

kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent
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EXCERPT



 
 
September 18, 2018 

VIA EMAIL 
 
Mr. David Pressler, PE 
R2T, Inc. 
580 W. Crossville Road 
Suite 101 
Roswell, Georgia 30075 
 
SUBJECT: Subsurface Exploration and Geotechnical Engineering Evaluation  

City of Atlanta Chattahoochee Water Treatment Plant Improvements 
Atlanta, Fulton County, Georgia 
Willmer Project No. 71.4311 

 
Dear Mr. Preissler: 
 
Willmer Engineering Inc. (Willmer) is pleased to provide this report of subsurface exploration and 
geotechnical engineering evaluation for the proposed City of Atlanta Chattahoochee Water Treatment 
Plant Improvements project, located in Atlanta, Fulton County, Georgia. This work was performed in 
general accordance with our Subconsultant Agreement dated July 23, 2018.  
 
This report presents our understanding of the proposed development, the results of our geotechnical 
exploration, analyses, and evaluation, and our recommendations for the design and construction of the 
proposed improvements. 
 
This engineering report is divided into five sections. Section 1 contains the project background information 
and provides a summary of the objectives and scope of our work. Summaries of the field exploration and 
laboratory testing programs are provided in Sections 2 and 3, respectively. Section 4 presents a description 
of the site and regional geologic conditions, and a description of the subsurface conditions based on the 
results of the field exploration and laboratory testing programs. The results of our geotechnical 
engineering evaluations and our recommendations are provided in Section 5. 
 
We greatly appreciate the opportunity to be of service to you on this project. Please contact us if you have 
any questions concerning this report or require further assistance. 
 
Sincerely, 
WILLMER ENGINEERING INC. 
 
 

G. Bradford Drew, PE  Sujit K. Bhowmik, PhD, PE 
Project Engineer  Chief Engineer 

 
 

James L. Willmer, PE  
Executive Vice President/Principal Consultant  
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FIG 3

GEOTECHNICAL DATA REPORT     
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Top of Run Bottom of Run Total
Sum of Pieces 

> 4"
Run Length 

(feet)
Recovery (%) RQD (%)

1 99.0 103.0 4.0 0.9 4.0 100 23
2 103.0 112.3 9.3 6.8 9.3 100 73
3 112.3 120.8 8.5 4.7 8.5 100 55
4 120.8 130.8 10.0 7.4 10.0 100 74
5 130.8 140.8 10.0 8.3 10.0 100 83
6 140.8 151.0 10.2 9.2 10.2 100 90
7 151.0 161.3 10.3 10.3 10.3 100 100
8 161.3 163.3 2.0 1.4 2.0 100 70
9 163.3 173.3 10.0 6.1 10.0 100 61
10 173.3 183.3 10.0 10.0 10.0 100 100
11 183.3 193.3 10.0 9.0 10.0 100 90
12 193.3 203.3 10.0 9.4 10.0 100 94
13 203.3 213.4 10.1 10.1 10.1 100 100
14 213.4 223.4 10.0 10.0 10.0 100 100
15 223.4 233.2 9.8 9.8 9.8 100 100
16 233.2 243.2 10.0 10.0 10.0 100 100
17 243.2 253.4 10.2 10.2 10.2 100 100
18 253.4 263.3 9.9 9.9 9.9 100 100
19 263.3 273.6 10.2 9.6 10.3 99 93
20 273.6 283.6 10.0 10.0 10.0 100 100
21 283.6 293.4 9.9 9.8 9.8 100 100
22 293.4 303.4 10.0 9.8 10.0 100 98

CORE BORING RWB-3

Run Number
Depth (feet) Feet Recovered Calculated Results

SUMMARY OF RECOVERY AND RQD MEASUREMENTS
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BLACK MYLONITE - Very fine grained,
very well foliated, and medium to dark
gray. Very well developed shear texture.
Qtz>fspar>bio>musc. Trace Garnet
present. Quartz occurs as ribbons.
Porphryoclasts often display tails.
@120': Numerous high and medium
angle fractures with typically
smooth-planar surfaces.
@123': High angle joint with
smooth-planar surface.
@134': High angle fracture with
rough-stepped joint surface. Core in
numerous pieces.
@140': High angle fracture with
rough-stepped joint surface. Core in
numerous pieces.
Between 149' and 151': Medium angle
joints with smooth-planar surface. Js=1".

(Auger Refual @ 99 ft)
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Between 163' and 165': Foliation joint
set. Surfaces range from smooth-planar
to smooth-irregular.

@188': High angle joint with
smooth-undulating fracture surface.

Between 267' and 269': Foliation joint
set. Js=2".

Bottom of Hole

* No packer test performed between 297' and BOH.

* Groundwater level measured on 12/04/2014.
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Vol 4 Additional Information 

River Intake Pump Station  

 

 

 

 

 

 

Part 4 – CSX Agreement 

 







































 

 

 

Vol 4 Additional Information 

River Intake Pump Station  

 

 

 

 

 

 

Part 5 – River Intake Shaft Workplan  

-Not for Construction-  

 



Current Ground
Elevation

Excavation executed by
future contractor.

Not Issued for Construction:
For information only
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River Intake Pump Station  

 

 

 

 

 

 

Part 6 – Product Data 

 



FUNCTION:  Used in moderate traffic areas where waste water contains no sediment or debris and floor construction
requires a shallow drain. Body flange and flashing collar serve as anchor in on grade locations and as flashing clamp
when installed in waterproof floors.

FLOOR DRAINS
WITH 12" (305) ROUND TOPS

MEDIUM DUTY DRAINS

2130, 2131, 2135

21
30

, 2
13

, 2
13

5
B

S
TD

TD
5-

17
-8

5
N

O
N

E
S2

13
0

J

REGULARLY FURNISHED:
Duco Cast Iron Body and Flashing
Collar with Cast Iron Bar Grate.

NOTE:  02(50), 03(75), & 04"(100) sizes
require a transition collar (as shown in
above illustration) which fits between the
body & collar. 05(125) & 06"(150) sizes
do not require transition collar.

*This Dimension to Internal Stop of
Speedi-Set Gasket.

Δadd 1/8" (3) when bronze top is specified.
Δadd 3/8" (10) when hinged top is specified.

Meets U. S. Gov't Spec. WW-P-541-b.
Type 220 04" (100) size only.

Deflector Grate -DG
Dome Grate -D
Flat Bottom Strainer -FBS
Hinged Grate -H
L   Speedi-Set Service Weight 2(50), 3(75) &
   4" (100) sizes only (Fig. 2131 only)
LXH   Speedi-Set Extra Heavy 2(50), 3(75) &
   4"(100) sizes only (Fig. 2131only)
NO-HUB Adaptor (Specify Fig. 2646Y)
   (Fig. 2130 & 2135 only)

Seepage Openings
Collar Can Be

Used As Flashing
Clamp

(When Required)

Free Area
28.5 SQ IN

(184) SQ CM

A (Pipe Size) = 02(50), 03(75), 04(100), 05(125) or 06(150)

Fig. 2130C . . SHALLOW BODY CAULK OUTLET
Fig. 2131C . . . .DEEP BODY CAULK OUTLET
Fig. 2131Y . . . .DEEP BODY NO-HUB OUTLET

Fig. 2135C . . . .CAULK OUTLET
Fig. 2135T . . . .THREADED OUTLET

15 1/4 (390) DIA

B
F

D
C E

A

11 1/2 (290) DIA
12(305) DIA

2 (51)

OPTIONAL MATERIALS:
Ductile Iron Grate -M
Galvanized Cast Iron -G
Nickel Bronze Top -NB
Polished Bronze Top -PB

VARIATIONS:

Sediment Bucket -B
Solid Scoriated Cover -SC
Square Top -S
Trap Primer Connection -P050 1/2" (13) &
   -P075 3/4" (19) (Fig. 2131,2131Y & 2135 only) 
Vandal Proof Grate -U
Wide Flange Deck Drain (Specify    
   Fig. DX2566)
T   Threaded Outlet
Quad Close Trap Seal
 (Specify Fig. 2692) (Fig. 2130 & 2131 Only)

C
12 (305) DIA

11 1/2 (290) DIA

*3 3/4 (95)

2 (51)

A

B

Caulk    Thread      NO-HUB
3 3/4
(95)

B

5
(125)

Figure

2130

2131

3 3/4
(95)

5
(125)

5
(125)

3 3/4
(95)

C 
DIA

**15 1/4
(390)
15 1/4
(390)

05 (125)
5 (125)

6 1/4 (160)
6 5/8 (168)
7 3/4 (195)
8 1/2 (215)

06 (150)
4 1/2 (115)
6 1/4 (160)
6 7/8 (175)
7 3/4 (195)
8 1/2 (215)

A SIZE
B
C
D
E
F

02 (50)
6 7/8 (175)
4 3/4 (120)

6 (150)
7 1/4 (185)
8 5/8 (219)

03 (75)
6 3/8 (162)
4 3/4 (120)

6 (150)
7 1/2 (190)
8 3/4 (220)

04 (100)
5 7/8 (149)
4 3/4 (120)

6 (150)
7 3/4 (195)
8 3/4 (220)

F 6-15-95 Added Millimeters EMB BS
BSG

H           1-10-07 Revised Millimeters   RN
1-18-96 Revised TBW

REV. DATE DESCRIPTION BY CKD. BY
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** Dimension is 16 (405) for Caulk outlet.

                CL

NOTE: Dimensions shown in
parentheses are in millimeters.

J 6-11-15 Revised Variations TBW CL

WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov

JAY R.
SMITH MFG. CO.®

MEMBER OF MORRIS GROUP INTERNATIONAL
POST  OFFICE  BOX  3237
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Wall Sleeves

Cut-away of completed Link-Seal and sleeve 
installation.

For concrete wall or floor penetration we offer 
fabricated steel  wall sleeves.  Sleeves are specifically 
fabricated for use with Link-Seal,which provides hy-
drostatic sealing of annular space between pipes and  
sleeves.  Link-Seal is available in eight (8) different 
thicknesses to fit various size spaces.

Wall Sleeves

Waterstop and 
Anchor Collar

Concrete Wall

Carrier Line

Wall Sleeve

Link-Seal Type 
Wall Penetration

ORDERING NOTES:
Wall Pipe may have screwed on or cast MJ Bell at dis-•	
cretion of manufacturer. Screw on bells may be tapped 
for stud bolts for flush mount.
Fabricated Wall Pipe and Wall Sleeves are made to order, •	
and are NOT RETURNABLE.
Dimensions “C”, “D” and “L” are required to enter order. •	
O.D. of seep ring is O.D. of the pipe plus 3-inches.
Minimum length is 6-inches face to face.•	

Wall Pipe

Link–Seal®
Link-Seals are synthetic rubber interlocking links for 
sealing pipes through walls, floors and casings.

Design Considerations:
Link–Seal Saves Time and Money

Link-Seal installs in up to 75% less time compared to 
lead-oakum joints, hand-fitted flashings, mastics, or casing 
boots. This means important cost savings.
Positive Hydrostatic Sealing

Properly installed, Link-Seal is rated at 20 psig (40 
feet of head), which exceeds the performance requirements 
of most applications.
Long Seal Life

Link-Seal is designed for use as a permanent seal. 
Many installations have been in service for 25 years. Seal 
elements are specially compounded to resist aging, ozone, 
sunlight, water and a wide range of chemicals.
Seals and Pipe

If it's round, Link-Seal can seal it! Applications include 
concrete, cast iron, steel, copper, plastic, electrical and 
telecommunications cable.
Corrosion Protection

Where insulation against galvanic corrosion (or elec-
trolysis) is required, Link-Seal provides complete separation 
of pipe and casing. Metal-to-metal contact is eliminated.
Compensates for Misalignment

Link-Seal allows for some angular and off-center pipe 
conditions and still seals effectively.
absorbs Shocks, Sound and Vibration

This inherent benefit of Link-Seal helps reduce pipe 
failures due to fatigue at welds, flanges and threaded 
connections.

L
C D

LINK SEAL®

SIZE PRODUCT 
NUMBER

LS-200-C 28275
LS-275-C 28276
LS-300-C 28277
LS-315-C 28278
LS-325-C 28279
LS-400-C 28281
LS-425-C 28283
LS-475-C 28285
LS-500-C 28287
LS-525-C 28289
LS-575-C 28290
LS-600-C 28291

Pipe
A-44

Phone: 800-EJP-24HR (357-2447)  •  Fax: 207-582-5637A-44 www.ejprescott.com



A

Wall Sleeves

Link–Seal® For Ductile Iron Pipe (AWWA-Type) 

NOTE:   See next page for Steel, Plastic and Copper  Link-Seal sizes. Link-Seal will work with most other types of pipe 
and will accommodate odd opening sizes. Please call your local Team EJP sales office for assistance.

1 Link-Seal is shipped as 
a belt of interconnected 
rubber links.

3 Slide the assembly into 
the space between the 
pipe and wall.

2 Wrap the belt around 
the pipe. Then connect 
the first and last links.

4 When the bolts are 
tightened, Link Seal 
expands to create a 
gas and watertight 
seal.

Complete Installation in less than 5 minutes

NOM.
PIPE
SIZE

ACTUAL 
OUTSIDE 

DIAMETER 
(O.D) 

(inches)

CS MODEL 
PLASTIC 
SLEEVE

STEEL 
SLEEVE

CAST OR 
CORE BIT 
DRILLED HOLE

PLASTIC 
SLEEVE 
MODEL

LINK- 
SEAL 
SIZE 

NO.**

LINKS 
PER 

SEAL

STEEL 
SLEEVE 

SIZE 
(inches)

LINK- 
SEAL 
SIZE 

NO.**

LINKS 
PER 

SEAL

HOLE 
I.D.

LINK- 
SEAL 
SIZE 

NO.**

LINKS 
PER 

SEAL

2" 2.50 CS-4-* LS-300-*** 6 WS-31⁄2-22-S-* LS-200-*** 8 4.00 LS-300-*** 6

21⁄4" 2.75 CS-4-* LS-275-*** 10 WS-4-23-S-* LS-200-*** 9 4.00 LS-200-*** 9

3" 3.96 CS-6-* LS-340-*** 10 WS-6-18-S-* LS-340-*** 10 6.00 LS-315-*** 10

4" 4.80 CS-8-* LS-475-*** 8 WS-8-18-S-* LS-475-*** 8 8.00 LS-410-*** 7

6" 6.90 CS-10-* LS-475-*** 10 WS-10-36-S-* LS-410-*** 10 10.00 LS-410-*** 10

8" 9.05 CS-12-* LS-400-*** 9 WS-12-37-S-* LS-400-*** 9 12.00 LS-400-*** 9

10" 11.10 CS-14-* LS-410-*** 15 WS-14-37-S-* LS-340-*** 24 14.00 LS-410-*** 15

12" 13.20 CS-18-* LS-575-*** 15 WS-16-37-S-* LS-340-*** 28 16.00 LS-400-*** 12

14 15.30 CS-20-* LS-575-*** 17 WS-20-37-S-* LS-575-*** 17 18.00 LS-360-*** 24

16 17.40 CS-22-* LS-360-*** 28 WS-22-37-S-* LS-575-*** 19 20.00 LS-360-*** 27

18 19.50 CS-24-* LS-410-*** 25 WS-24-37-S* LS-575-*** 21 22.00 LS-360-*** 30

20 21.60 CS-25-* LS-400-*** 20 WS-26-37-S-* LS-575-*** 23 26.00 LS-525-*** 19

24 25.80 CC-30-** LS-400-*** 23 WS-30-37-S-* LS-400-*** 23 28.00 LS-425-*** 23

30 32.00 CC-38-** LS-500-*** 28 WS-36-37-S-* LS-400-*** 29 36.00 LS-575-*** 34

36 38.30 CC-44-** LS-500-*** 33 WS-441⁄2-37-S-* LS-500-*** 33 43.00 LS-500-*** 33

42 44.50 CC-50-** LS-500-*** 38 WS-50-37-S-* LS-500-*** 38 49.00 LS-525-*** 38

48 50.80 CC-56-** LS-500-*** 43 WS-57-37-S-* LS-500-*** 43 56.00 LS-500-*** 43
*=Specify sleeve length in inches,  **=See Cell-Cast® catalog,  ***=Specify LS Model C, S-316, L…etc when ordering (Example LS-475-C-17) 
NOTE: WS rolled sleeves (6" & 8") =.1875" wall thickness; (10") = .25" wall thickness.

Phone: 800-EJP-24HR (357-2447)  •  Fax: 207-582-5637

Pipe
A-45

www.ejprescott.com A-45



Wall Sleeves

Link-Seal® For Steel and Plastic Pipe With Same Outside Diameter

Link-Seal® For Copper Tubing

NOM.
PIPE
SIZE

ACTUAL 
OUTSIDE 

DIAMETER 
(O.D)

CS MODEL 
NON-METALIC 
SLEEVE

STEEL 
SLEEVE

CAST OR 
CORE BIT 
DRILLED HOLE

SLEEVE 
MODEL

LINK- 
SEAL 
SIZE

LINKS 
PER 

SEAL

STEEL 
SLEEVE

LINK- 
SEAL 
SIZE

LINKS 
PER 

SEAL

HOLE 
I.D.

LINK- 
SEAL 
SIZE

LINKS 
PER 

SEAL
1⁄2" 0.840" CS-3-* LS-315-*** 4 WS-2-15-S* LS-275-*** 5 2.000 LS-200-*** 4
3⁄4" 1.050" CS-3-* LS-315-*** 4 WS-21⁄2-20-S-* LS-275-*** 6 3.000 LS-315-*** 4
1" 1.315" CS-3-* LS-300-*** 4 WS-21⁄2-20-S-* LS-200-*** 5 3.000 LS-300-*** 4

11⁄4" 1.660" CS-3-* LS-275-*** 7 WS-3-21-S-* LS-275-*** 8 3.000 LS-275-*** 8
11⁄2" 1.900" CS-31⁄2-* LS-300-*** 5 WS-3-21-S-* LS-200-*** 7 4.000 LS-315-*** 6

2" 2.375" CS-4-* LS-300-*** 6 WS-31⁄2-22-S-* LS-200-*** 8 4.000 LS-300-*** 6
21⁄2" 2.875" CS-4-* LS-200-*** 9 WS-4-23-S-* LS-200-*** 9 4.000 LS-200-*** 9

3" 3.500" CS-5-* LS-315-*** 9 WS-6-28-S-* LS-360-*** 7 5.000 LS-300-*** 8
31⁄2" 4.000" CS-6-* LS-340-*** 10 WS-6-18-S-* LS-340-*** 10 6.000 LS-315-*** 10

4" 4.500" CS-6-* LS-300-*** 10 WS-6-18-S-* LS-315-*** 11 6.000 LS-300-*** 10
5" 5.563" CS-8-* LS-360-*** 10 WS-8-18-S* LS-360-*** 10 8.000 LS-340-*** 13
6" 6.625" CS-10-* LS-475-*** 10 WS-8-18-S-* LS-315-*** 15 10.000 LS-475-*** 10
8" 8.625" CS-12-* LS-475-*** 12 WS-10-25-S-* LS-315-*** 20 12.000 LS-475-*** 12

10" 10.750" CS-14-* LS-410-*** 15 WS-14-37-S-* LS-360-*** 17 14.000 LS-475-*** 14
12" 12.750" CS-18-* LS-475-*** 17 WS-16-37-S-* LS-360-*** 20 16.000 LS-475-*** 17
14" 14.000" CS-20-* LS-340-*** 30 WS-18-37-S-* LS-475-*** 18 18.000 LS-575-*** 16
16" 16.000" CS-22-* LS-410-*** 21 WS-20-37-S-* LS-475-*** 21 20.000 LS-575-*** 18
18" 18.000" CS-24-* LS-340-*** 38 WS-22-37-S* LS-475-*** 23 22.000 LS-575-*** 20
20" 20.000" CS-25-* LS-500-*** 18 WS-24-37-S-* LS-475-*** 25 24.000 LS-575-*** 22
22" 22.000" CS-25-* LS-360-*** 34 WS-26-37-S-* LS-475-*** 28 26.000 LS-575-*** 24
24" 24.000" CC-30-** LS-500-*** 21 WS-28-37-S-* LS-475-*** 30 28.000 LS-575-*** 26

*=Specify sleeve length in inches **=See Cell-Cast® catalog ***=Specify LS Model C, S-316, L…etc when ordering (Example LS-475-C-17) 
NOTE: WS rolled sleeves (6" & 8") =.1875" wall thickness; (10") = .25" wall thickness.

NOM.
PIPE
SIZE

ACTUAL 
OUTSIDE 

DIAMETER 
(O.D)

CS MODEL 
NON-METALIC 
SLEEVE

STEEL 
SLEEVE

CAST OR 
CORE BIT 
DRILLED HOLE

SLEEVE 
MODEL

LINK- 
SEAL 
SIZE

LINKS 
PER 

SEAL

STEEL 
SLEEVE

LINK- 
SEAL 
SIZE

LINKS 
PER 

SEAL

HOLE 
I.D.

LINK- 
SEAL 
SIZE

LINKS 
PER 

SEAL
1⁄2" .625" CS-2-* LS-275-*** 4 WS-2-15-S* LS-275-*** 5 2.000 LS-275-*** 4
3⁄4" .875" CS-3-* LS-315-*** 4 WS-21⁄2-20-S-* LS-275-*** 6 2.000 LS-200-*** 4
1" 1.13" CS-3-* LS-315-*** 4 WS-21⁄2-20-S-* LS-275-*** 6 3.000 LS-315-*** 4

11⁄4" 1.38" CS-3-* LS-275-*** 8 WS-21⁄2-20-S-* LS-200-*** 5 3.000 LS-300-*** 4
11⁄2" 1.63" CS-3-* LS-275-*** 8 WS-3-21-S-* LS-275-*** 8 3.000 LS-275-*** 8

2" 2.13 " CS-4-* LS-315-*** 6 WS-31⁄2-22-S-* LS-275-*** 10 4.000 LS-315-*** 6
*=Specify sleeve length in inches **=See Cell-Cast® catalog ***=Specify LS Model C, S-316, L…etc when ordering (Example LS-475-C-17) 
NOTE: WS rolled sleeves (6" & 8") =.1875" wall thickness; (10") = .25" wall thickness.

Pipe
A-46

Phone: 800-EJP-24HR (357-2447)  •  Fax: 207-582-5637A-46 www.ejprescott.com



A

Wall Sleeves

Calculation Method For 
Non-Standard Diameters

If your pipe size does not appear on the two preceding 
pages call your local Team EJP Sales Office or use this 
method to select the proper Link-Seal.

First, calculate the Annular Space in order to select 
your Link-Seal size from the chart on this page. Then de-
termine the number of links required to go around the pipe. 
Here’s how:

Step a: The Annular Space is half the difference 
between your pipe size and the wall opening 
diameter. Use this formula:

Annular Space = Wall Opening – Pipe Diameter
  2 

Step B: Now go to Link-Seal Dimensional Chart #1. Select 
the size closest to the Annular Space just calculated. 
You have selected the correct size Link-Seal if …
the Free State Thickness is less than the Annular 
Space…and the Expanded State Thickness is greater 
than the Annular Space.

Step C: Next calculate how many links are required to 
fit around the pipe and seal the Annual Space. 
This is a 3-part calculation. First determine the 
Bolt Circle for your Link-Seal assembly. This is 
simply the mid-point of the Annular Space:

Bolt Circle = Wall Opening + Pipe Diameter
 2

Step D: Second, determine the number of links needed for 
your assembly. To do this, find the Chord Length 
of your Link-Seal size from the Link-Seal Di-
mensional Chart 1. Then multiply the Bolt Circle 
by 3.14 and divide by the Chord Length.

Links Per Seal = Bolt Circle x 3.14
 Chord Length

Finally the results must be rounded down to the next 
whole number. This completes your calculation. 
IMPORTaNT: If the Step D calculation results in 10 or more 
links, it is accurate. If it indicates fewer than 10 links, please 
call your local Team EJP Sales Office for further assistance.

LS-200
LS-275
LS-300
LS-315
LS-325
LS-340
LS-360
LS-400
LS-410
LS-425
LS-475
LS-500
LS-525
LS-575
LS-600

SIZE

LINK-SEAL DIMENSIONAL CHART 2
Suggested O.D. Range

PIPE SIZE O.D.
0 1 2 3 4 8 12 20 30 48 72 1201/2

Link-Seal Dimensional Chart 1

LINK- 
SEAL 
SIZE

FREE STATE 
THICKNESS*

ExPANDED 
STATE 

THICKNESS

CHORD 
LENGTH

LS-200 0.50" 0.64" 1.120"
LS-275 0.62" 0.80" 0.906"
LS-300 0.71" 0.92" 1.510"
LS-315 0.82" 1.10" 1.469"
LS-325 0.94" 1.14" 3.110"
LS-340 1.05" 1.33" 1.575"
LS-360 1.29" 1.65" 2.106"
LS-400 1.43" 1.87" 3.622"
LS-410 1.48" 1.91" 2.598"
LS-425 1.13" 1.43" 3.622"
LS-475 1.62" 2.08" 2.630"
LS-500 2.37" 2.81" 3.860"
LS-525 2.18" 2.58" 3.860"
LS-575 1.88" 2.35" 3.100"
LS-600 3.20" 4.00" 6.000"

*= Free State Thickness includes an insertion tolerance 
and therefore, differes from the actual thickness as listed in 
Link-Seal modular seal dimensional data.
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