
'- 5370 

APPENDIX F 
MANUFACTURERS'/SUPPLIERS' QUALITY 

CONTROL DOCUMENTATION 

(CONTINUED) 



- ,’ 5370 

CONTRACTORDNSTALLER SUBMITTALS 



INSTALLER'S QUALIFICATIONS 
AND RESUMES 



c c 
L 
C 
L 

I 



FLUOR FERNALD, INC. 

OSDF CAP/LII?ER WELDING PROJECT 
Project No. 20 105 Contract No. FSC-68 1 
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JERRY ISTRE PAGE 02 
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T H E  I S T R E  C O M P A N Y  
Liner Specialist -.. 5 3 7 0  -E 

r 
l u n l s o v m ~ p L A c E  
G L M f u n w M A 7 4 0 3 3  

. -  

Jcny Istre .- Personal Resume 

1. City of Dayton, WY - Dayton, WY - 12 Mi1 Phillips 50,000 sf Sewage Lagoon 
2. 

3. Ft Howard Paper Co. - Savannah, GA. - 40 & 60 Mil Poly America 3,000,000 sf 

. .  w. BFI - Atlanta City, NJ - Poly America .. 40 .. Mil 1,000,OOO sf 6 oz Geotextile ..' 3 

Sludge Ponds 
4. Kaiser Aluminum - New Orleans, La- 40 Mil Poly America 1,OOO,OOO s f a  

Geotexri le 1 .OOO.OOO sf Landfill 
5. Inspiration Cooper - Claypool, At; - 40 & 80 Mil Poly America 100,OOO RAcid 

Pond 
6.  HycmA Mine - Winnamucca, NV - 40 Mil Poly America 1,OOO,OOO sf Leach Pad 
7. Peny En& - Leaburg, Va. - 30 Mil Poly America l,OOO,OOO sf Landfill Celt 
8. U.S. Corps of Eng. - Fayetteville, NC - 12 Mil Phillips 150,OOO sf Fuel Tank 

Storage 
9. Summitville Mine - Summitn'lk, CO - 60 mil Poly America l,OOO,OOO sf Side 

10. Gilt Edge - Wdwood, SD - 60 mil Pdy Amaica 1,370,000 sf &et 650.000 

1 I. Rollins Enviromeatal Ser. - Baton Rougs, La. - 80 Mil National Seal 1,O0O,OOO 

12. WoIverine Tube - Decator, Alabama - 40 Mil National Seal l00,OOO sf Acid pond 
13. American Cyanamid - Leplace, La- 20 Mil National Seal 290,000 S f h z  

14. Builders Transport - Dallas Texas - XR-S d o n d  Sea1 10,OOO sf Tank 

15. Manada Const-- Newburg, Pa.- 40 Mil National Seal 2 11,OOO sf Sludge Ponds 
16. Chcvaon - St James La - 100 Mil 40,000 sf Tank Contahneat 
17. Ethal Corp -. Baton Rouge, La.- 30 Mil National Seal SO0,OOO sf 6 oz Gatextile 

18. Man& Coust - Newburg, Pa- 60 Mil Poly America 3,000,000 sf Sludge ponds 

20. Peters Coast -Granite City, IL.- 60 Mil PoIy Amwica 1,200,OOO sf bndt3l Cell 
2 1. Vier const.- Grow MN - 40 Mil Poly America 250,000 sf S b m  Ixain Lagoon 
22. IL. State - West Chicago, E- 30 Mil Poly America 70,000 sf 6 oz Geotextile 

23. Wayne Disposal - Belleville, Mi.- 80 Mil Poly America 650,000 s f k z  
Geotextile 650.000 sf Geonet 650.000 sfMedical Waste Landfill CelI 

24. City of Indiaoapolis - Indianapolis M.- 60 Uil Poly America 400,OOO sf 6 oz 
Geotextile 400.000 sf LandfiIl Cell 

I 

Slopes Lead Pad 

I SfLeaChPad 

sf Geonet 500.000 sf Geomid 500.000 sf Landfill Cell 1 

Geotextile 290.000 sf LancUill Cap 

Containment 

* I  

I s ~ . ~  sf Landfill cell 

19. SUI  tie^ - AUKK~, IL- 20 Mil Poly AtneriCa 200,000 Sf Landscape P d  

70.000 sf HWY Containment 

W A-Confcms to the Subcontract Requirements 
I 1  3-Mimr Comment. incorporate and Resubmit 

PHONE 91 8-688-924 1 
F ~ x  918-291-2052 
Cell 918-688-9241 
jpCistre@aoI.com 



JERRY ISTRE 

25. NB Power - New Castle New Brunswick, Canada - 60 Mil 500,000 s f h  

26. Sydny Steel - Sydny Nova Scotia, Canada - 60 Mil GSE 50,000 s f a z  
Geotextile 500.000 sfrank F x ~  

Geotextile 50.000 sf Product Pond 

PAGE 03 
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‘ 5,3 70 
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27. Bruin Lagoon - BNin Lagoon, Pa - GSE - 200,000 sf 6 oz Geotextile 200,000 sf 
Landfill Cell 
28. USA Steel - Pueblo Co. - GSE - 30 Mil 1,300,000 sf Landfill Cell 
2Y. Hudson Electric - Newburg, NY GSE 60 Mil 1,300,000 sf Geocomposit 1,300,000 sf 
Gu~lseaI 500,000 sf Landfill Cap and Cell 
30. BFI -New Orleans, La. - DRSCO Pipe SDR-11 12 Miles of Laterials 6 oz Geotextile 
950,400 sf - Methane System 
3 1 - Muni of Coboconk - Coboconk 
Lagoons 
32.Muni of Tamagami - 
33. NS Power - North 
Gextile 1,300,000 sf Leach Pad 
34. Muni. Of Glecien - Glecien, Alberta, 

- GSE - 60 Mil 800,000 sf 

- GSE - 60 Mil 250,000 sf Lagoon 
- GSE - 60 mil 1,300.000 sf 8 oz 

ada, - GSE - 60 Mil 500,000 sf Lagoon 
35. Muni. Of Tarn@ - Tamagami, Onteno,Janada yy 
lagoon i--.. - GSE - 80 Mil 250,000 sf 

36. UniroyaI - Eitnira, Ont. Canada - GSE - 60 Mil 170,000 sf 6 oz Geotextile 340,000 
sf Building Containment 
37- Gyr Const Clyde River NWT Canada - GSE - 60 Mil 70,000 sf 8 oz Geotextile 
70,000 sf Tank Fann 
38.FBD - Coral Habor, NWT Canada - GSE - 60 Mil 70,000 sf 8 oz Geolcxtilt: 70,000 
sf Tank Fann 
39. Gyr Const. - Igloolic, NWT Canada - GSE - 60 Mil 70,000 sf 8 oz Geotextile 
70,000 sf Tank Farm 
40. USA Waste - Bethlaham, NH- - GSE - 60 Mil 500.000 sf 8 oz Geotextile 500,000 sf 
Landfill Cell 
4 1 .  Tenafix - Lacdubonnie, Manitobq Canada GSE - 60 Mil 400,000 sf 6 oz Gatextile 
800,000 sf Landfill Cell 
42. Nortuck Const - Aniet NWT Canada - GSE - 60 Mil 70,000 sf 8 oz Geotextile 
70,000sf TankFarm 
43. Hovat Const. - Coral Harbor, NWT Canada - GSE - 60 M d  70,000 sf 8 oz 
Geotextiie 70,000 sf 8 oz Geotextile 70,000 sf Tank Farm 
44. EB Eddie - Espenola, Ont. Canada - GSE - 80 Mil 500,OOO sf 8 oz Geotextile 
500,000 sf Acid Pond 
45. Muni. Of Rangely - Rangely, Me.- GSE - 300,000 sf Lagoon 
46. Muni of Yannouth -‘j&mouth, Ma - GSE - 40 Md 500,000 sf Landfill Cap 
47.CF Industries - Bartow, Florida - GSE - 40 Mil 1,500,000 sf Mine Cap 

0 

48. C@- B-W, Florida - GSE - 80 Mil 60,000 sf Building Roofs 
49. C.F. hd&a - Bartow, Florida - GSE - 60 Mil 60,000 sf SWPS 
50. Labbie and Sons - Bmswick, ME. - GSE - 375,000 sf Landfill Cap 

Cap 
. 5 1 City of Warren - Warren ME. - GSE - 300,000 sf Geocomposit 300,000 sf Landfill 
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T H E  I S T R E  C O M P A N Y  
Liner Specialist 

13811mPOPLAR4K;E 
GLENFwnoMlmoHA?~ 

5 3 7 0  

- -.- 

Company Resume (Sub-Contract Work) 

Terrafix: 425 Attwell Dr, Rexdale Onterio,'mada M9WSC4 

Phone (41 6-674-0363) 
Equipment: Columbine 
Jerry Istre Responsibility: ( Owner/Superintendent) 

+--. 

Contact: John Mooney u 

1 City of W m n ,  Maine - GSE 60 Mil 300,000 sf Geocomposit 300,000 sf 
Landfill Cap March 1996 

2. E.B. Eddy paper Mill - Esponola, 'P ta io ,  Canada - GSE 80 Mil 500,000 sf 
GeocompoSit 500,000 sf Acid pond""" 

3. City of Randy Maine- GSE 60 Mil 350,000 sf Sewage Lagoons August 1996 
4. City of Yarmouth M a  GSE 40 Mil 500,000 sflandfill Cap Sept. 1996 
5. USA Waste Bethlahem, New Hampshire - GSE 60 Mil 500,OOO sf Geocomposit 

500,000 sf 6 oz Geotextile 500,000 sf Landfill Cell November 19% 
6. City of Southridge Ma - GSE 60 Mil 300,000 sf lanW Cell November 1999 

*---l 

PHONE 91~-6a8-9241 
F a  918-291-2052 
Cell 918-688-9241 
jpCisbe@aol.com 000028 
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Liner Specialist 
13811 m mPl.ul PLAQ 
uDipool(H(LAKwLA74033 

53 70  

Company Resume (Sub-contract Work) 

EDCI : Huntsville, Alabama 
Contact - Ms. Diane Harris 
Phone: 256-55 1-0372 . 

Equipment : Poly America 
Jerry Istre Responsibility: Cold Weathcr Consultant 

1. DOE Femald - Ross, Ohio - National Seal 80 Mil Textured 400,000 sf GCL 
400,000 sf 8 oz Geotextile 1,200,000 sf Landfill Cell # 1 Dec 1997 

2. City of Indian Lake, New York - GSE 60 Mil 300,000 sf Cieocompsit 300,000 
sf Landfill Cap November 1998 

PHONE 918-688-9241 
F ~ x  918-291-2052 
Cell 918-688-9241 
jpCitre@aol.com 
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T H E  J S T R E  C O M P A N Y  

5 3  70 
-E 

Liner Specialist 
13811 SOIJlY POPLAR RACE 
G l E N P O O L ~ 7 4 0 3 3  

- -- 

Petru EnvirorlmentaI 
Contact: MR. Mark Mather or Mi. Pete Mather 

Phone: 513-489-6789 
Equipment: Columbine 
Jerry Istre Responsibility: Ownedsuperintendent 

DOE Femald - Ross Ohio National Seal 80 Mil. Textured 400,000 sf GCL 400,000 sf 8 
oz Cieotextile l.JOO,OOO sf Landfill Cell #1 Oct - Dec. 1997 
DOE Femdd - Ross Ohio National Seal 80 Mil. Textured 20,000 sf Decon Pad March 
1998 
DOE Fernald - Ross Ohio SoImax Textured 80 Mil. Textured 750,000 sf GCL 750,000 
sf 8 oz Geotextile 1,200,000 sf Landfill Cell #2 Aug. I998 
DOE Fernald - Ross Ohio HDPE pipe sdr- 17 Radiological dust control system 7 Miles 
March-December 1998 
Petro Golf Course - Columbus, Ohio HDPE pipe sdr 11 & 17 Deep water DEainage 1 1  
Miles Feb - July 1999 
DOE Fernald - Ross, Ohio GSE Textured 80 Mil 700,000 sf GCL 700,000 sf 8 oz 
Geotede 1,2200,OOO sf Landfill Cell # 3 August 1999 
ODOT - Marymille, Ohio Solmax 60 Mil Smooth 19,899 sf HWY DFainage April 2000 
Reilly Tar - Dover, Ohio Solmax 60 Mil Textured 50,000 sf GCL 50,000 sf Vault Cap 
May 2000 
DOE Piketon, Ohio GSE Textured 40 Mil Smooth 500,525 sf GCL 500,525 sf 
Geocomposit 500,525 sf Landfill Cap May 2000 
DOE Piketon, Ohio Sohax 80 Mil Smooth 300,000 sf Geocomposit 300,000 sf Landfill 
Cap Sept 2000 
DOE Fernald - Ross, Ohio GSE 60 Mil Smooth 335,000 sf GCL 335,000 sf 8 oz 
Geotextile 335,000 sf Landfill Cap Cell # 1 June - August 2001 
DOE Fernald - Ross, Ohio GSE 80 Mil Textured 25,740 sf Landfill Cell SP-7 Dec 2001 

PHONE 918-688-9241 
Fa~918-291-2052 
Cell 918-688-9241 
jpCistre@aoi.com 
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OSDF CAPfLINER WELDING PROJECT 
Project No. 20105 Contract No. FSC-681 

SUPPLIER SUBMTTAL No.: 201 05-PHV-02770-003 (Rev. 0) 

Letter Requesting Waiver of Manufacturer's Letter of Approval 

Document No- PHV-02770-003 (Rev. 0) 

June 26,2003 

00003.4 



June 27,2003 
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Letter No: FF-005 
Revision-00 1 

Mr. Alan Hohnhorst 
Contract Administrator 
Fluor Fernald, Inc. 
P.O. Box 538704 
Cincinnati, OH 45253-8704 

Contract No.: FSC-681- OSDF LinerlCap Welding Project 

RE: DCN No. 20104-013 

Dear Mr. Hohnhorst, 

By copy of this revised correspondence Petro Environmental Technologies, Inc. 
(Petro Environmental) and its lower tier subcontractor, The lstre Company, 
request that Fluor Fernald Inc. (Fluor) waive the requirement to furnish a copy of 
the  liner installer‘s letter of approval or license from the Manufacturer. This is 
currently a requirement in Specification 02770 Section d.04 A3. 

The lstre Company was an approved GSE installer in 2002. However due to 
back charges from The lstre Company to Fluor, which were associated with the 
liner installation at Fernald in 2002, that were subsequently passed onto GSE 
and disputed, GSE has elected not to authorize The lstre Company as a licensed 
installer. 

As you know The lstre Company has participated in the liner installation at 
Fernald since 1997 and served as the prime liner installer for all of the On-Site 
Disposal Facility cells and caps since 1999. The lstre Company has satisfactorily 
performed all work in accordance with the contract requirements. A copy of The 
lstre Company’s qualiftcations is enclosed. 

7851 Palace Dnve Ciclnnah, Ohio 45249 513.489.5799 Fax 489.7208 
Q?nn %ahtip Rnad - Lodi nhln 44254 330.948.1494 - Fax 948.1933 



5 3 7 0  
Therefore, Petro Environmental requests a waiver from the Construction 
Manager for the requirements set forth in Specification 02770 Section I .04 A 3  

Should you have any questions regarding this letter, please contact the 
undersigned at 489-6789. 

Sincerely, 

PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 

David D. Williams 

Enclosure: 

cc: File 

j~~r-jobslc003-0~/~dlconespondencelff-00001 Liner Installation Qual 
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THE ISTRE COMPANY 

JERRY ISTREi RUSUME 

DOE Femald -ROSS Ohio National Seal SO Mil. Textrzred 400,000 SF GCL 400,000 SF 
8 oz Geotextire 1,200,000 SF Landfill Cell #l Oct - I)ec. 1997 
DOE F e d d  - Ross Ohio National Sed 80 Mil. T&ured 20,OOO sfDecon Pad March 
1998 
DOE Femald - Ross Ohio Sohax Textured 80 MiL Ttz~t~rd 750,000 SF GCL 750,000 
SF 8 oz Geotsrtile 2,200,oOO Si? Landfill Cell #2 h g .  1998 
DOE F d d  -Ross Ohio HDPE pipe sdr-17 Radiological dust c o n t d  system 7 Miles 
March-December 1998 
Petxu Golf Course - cdumbw, Ohio EDPE pipe sdr 11 & 17 Deep water Drainage 11 

Geotextire 1,200,OOO SI? Landfill Cell # 3 August 1 9 9 9  
ODOT - hkysville, Ohio Solmax 60 Mil Smooth 19,899 Sf: HWY Drainage April 2000 

my 2000 

Mila Feb - July 1% 
D O E F d d  - ROSS, Ohio GSE Textured 80 Mil 700,000 SfGcI, 700,000 sf 8 oz 

Reilly Tar - Dover, Ohio sol ma^ 60 Mil Textuted 50,OOO SF GCL 50,OOO SF Vault Cap 

DOEpiketon, Ohio GSE Textured 40 Mil Smooth 500,525 SF G U  500,525 SF 
Geocomposa 500,525 SF Landfill Cap May 2000 
DOE Piketon., Ohio Solmax 80 Mil Srnooth 300,000 SF GeocompoGt 300,000 sf 
Landfill cap sept. ZOO0 
IEnvirocon - Clakton, Pa solmax 40 Mil Textured 348,000 SF - Deeembec 2OOO 
Wmgate - Fort Lauderdafe, FA CSE 40 Mil Smooth and Textured 330,000 SI; - July 
2001 
DOEFdd-R~OhCiSE60MJ S ~ 3 3 5 , o o O S F : - 3 ~ t h r u A ~ g ~ s t 2 o O 1  
TVA-Muscle Shoals, At Solmax 40 Mil 435,000 SF - Sepsemba 2001 
I;MC - Meadviltq PA S O ~ ~ X  40 MIL 783,000 SF - October 2001 
DOE Femald - ROSS, Ohio GSE 80 Mil T-d 25,740 SF LaadM Cell SP-7 I)= 2001 
Bavarian m d f i l l  - Wdtoq KY sol ma^ 40 Mil Tarturd 261,OOO SF - March 2002 
Waste Services of the Bhegrass - Georgetowq KY Shax 60 Mil Textured 297,000 SF 

DOE F d d  - Ross, OH GSE 80 Mil Textured. 1,350,000 SF - July thtu November 
2002 
Hernphill Water Treatment Plant - Atlanta, GA Solmax 60 Mil 250,000 SF - J a n ~ r y  
2003 

- April 2002 



2.0 PAST PERFORMANCE 

A summary of The lstre Company’s past performance is provided in 
Appendix A. The lstre Company has been involved in the installation of 
over 3,200,000 s.f. of 80 mil-textured HDPE liner and GCL at Femald 
since the projects inception. Selected projects are listed below. Petro 
Environmentat served as the General Contractor on all of the liner 
installation projects below, except for the  capping of Cell 1. 

1997- DOE, Fernald, OH 
OSDF Phase I ,  Liner system installation (Cell 1) 
400,000 sf of 8O-mif textured HDPE, GCL and geotextile 

1998- DOE, Fernald, OH 
USDF Phase II, Liner system installation (Cell 2) 
750,000 sf of 80-mil textured HDPE, GCL and geotextile 

1999- DOE, Femald, OH 
OSDF Phase 11, Liner system installation (Celi 3) 
700,000 sf of 8O-mil textured HDPE, GCL and geotextile 

2000- DOE, Piketon, OH 
15 acres of GCL, 40-mil HDPE and geocomposite 
5 acres of 8O-mil HDPE and geocornposite 

2001- DOE, Fernakl, OH 
OSDF Cell Cap 
335,000 sf of 60-mil smooth HDPE, GCL and geoteale 

2002- DOE, Fernald, OH 
OSDF Cell 4 and Cell 5 
1,350,000 sf of 80-mil textured HDPE, GCL and geotextile 

PETRO ENVIRONMENTAL TECHNOLOGIES. INC. 
FLUOR FERNALD 
W P  NO. FOP809379 
US0 of &lYmurl damdala CWatrM QI ws Sm9l i5 SIJtieato 
(he resbWim muw d @ia ~ r o ~ o d a l  
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David Lipps 
Master Seamer 
Employed March 2002 to November 2002 

March 2002 Bavarian Landfill - Walton, Kentucky 
Solmax 40 Mil Textured - 380,000 SF 

April 2002 Waste Services - Georgetown, Kentucky 
Solmax 40 Mil Textured - 297,000 SF 

November 2002 Fernald - Ross, Ohio 
GSE 80 Mil Textured - 1,350,000 SF 

53  70 



Daniel White 
Welding Technician 
Employed March 2002 to November 2002 

5370 

March 2002 Bavarian Landfill - Walton, Kentucky 
Solmax 40 Mil Textured - 380,000 SF 

April 2002 Waste Services - Georgetown, Kentucky 
Solmax 40 Mil Textured - 297,000 SF 

e November 2002 Fernald - Ross, Ohio 
GSE 80 Mil Textured - 1,350,000 SF 



53  70 

Wesley Griffin 
Welding Technician 
Employed December 2002 to Present 

January 2003 Hemphill WTP - Atlanta, GA 
Solmax 60 Mil Smooth - 250,000 SF 



* %THEISTRECOMPANY 

Jonathan Tucker 
Welding Technician 
Employed December 2002 to Present 

January 2003 Hemphill WTP - Atlanta, GA 
Solmax 60 Mil Smooth - 250,000 SF 



a TEST EQUIPMENT CALIBRATION 

a 
. 
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FLUOR FERNALD, INC. 

OSDF CAP/LLVER WELDING PROJECT 
Project No. 201 05 Contract No. FSC-68 1 

SUPPLIER SUBMITTAL No.: 20105-PHV-02270-009 (Rev. 0)  

Calibration Certificates 

Document No. PHV-02270-009 (Rev. 0) 

June 2,2003 



5 1 3 -73 3-5200 

Certificate of Accuracy I 

.. --... . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  .... .-- . ..----- -- . .- .. ----.- -.._ .... ..- -..--.. .... 

Customer 

Address 

City, State. Zip 

ISTRE 

1381 1 EAST POPLAR 
Certification Number 

I 2223 , 1 GLENPOOL. OK 74033 

Standard Instrument 
Certified 

PRESSURE GAUGE 
ASH C R 0 FT 

Standard 
1686-23446 

AT E-PS I 
Ashcroft 

Standard 
NET Number 
Description 
Manufacturer 
Model Number 
Range 
Accuracy 
Serial Number 

Date Certified 

AQS-2 25 1009 AW 02 L. 
0-1 00 PSlG 
.01% 

AQS-1686 

0 - 1 0 0  PSI 
1 % FULL.SCALE 
N I A  
M A Y  30, 2003 9/11/02 

Notes: 

Deviation Value Indicated 

BdQB A&! 
PSlG 
0 
10 
20 
30 
40 

50 
60 
70 
80 
90 
100 

Minor Diviston 1 PSI 

Amblent Temperature 70 F. 

Barometric Pressure 29.82 IN. HG. . 

Relative HumiWy 49 95 

PSI 
0 
10 
- No Readable Error 

No Readable Error 
No Readable Error 
No Readable Error 

20 
' 30 
' 4 0  

' 50 
No Readable Error 
No Readable Error 
No Readable Error 

. No Readable Error 
No Readable Error 
No Readable Error 
No Readable Error 

Sales Order Number ' 60 
' 70 
' 80 
' 90 

Customer Purchase 
Order Number 

i - -  -NjA- i 

' 100 

This instrument is certified using standards traceable .to N.I.S.T. 
We further certify that our calibration system complies with MIL. STD. 45662- 

. . . . . . .  ..... 

' -  ' 

- 
Certified By IBob Utz 

:___ .............. I 

. *gL &, pg nature 

. . . . . . . . . . . . . .  ___________^____I- .. . . .  ____..---- 
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Customer 

Address 

City, State. Zip 

NlST Number 
Description 
Manufacturer 
Model Number 
Range 
Accuracy 
Serial Number 

Date Certified 

Notes: 

AL C o h ~ o L s  

f' - -5 3.7 3 
555 North Wayne AvenEe 

Cincinnati, OH 452 1s . 
5 13-733-5200 

Certificate of Accuracy 

ISTRE 
1381 1 EAST POPLAR 

GLENPOOL, OK 74033 

Certification Number 

1 2224 1 
Standard 

1686-23446 
ATE-PSI 
Ashcroft 
AOS-2 
0-100 PSlG 
.01% 

AQS-1686 
911 1/02 

St an dard Standard Instrument 
Certified 

PRESSURE GAUGE 
ASHCROFT 

\ 2 5  1009 AW 02 L- 
o - 100 PSI 
1 96 FULLSCALE 
N I A  
MAY 30.2003 

@I003 

Value Indicated 

Value Amlied Before A f U  

Pevlation 
Minor Division &.&gg attkr 1 PSI 

7 
PSI PSlG Arnblent Temperature 70 F. 

No Readable Error 0 0 
10 10 No Readable Error 
20 20 No Readable Error Relative Hum-dlty 4 9  % 

30 30 No Readable Error 
40 40 No Readable Error 
50 5 0  No Readable Error 
60 60 No Readable Enor Sales Order Number 

80 80 ~ No Readable Error 
90 90 No Readable Error 
100 100 No Readeble Error Customer Purchase 

29.82 IN. HG. Berornetrlc Pressure 

70 70 . No Readable Error pOos3GT-l - . 4  

Order Number 

I N I A  

This instrument is certified using standards traceable to N.I.S.T. 
We fur ther  certify tha t  our calibration system complies with MIL. STD. 45662- 

- . . - - - - - . 
Certified By /Bob Utz I Date 1 -5/30/03--1 

I _. ... __ . . . . . . .  

ignature 
1 

. .  -- ............... . . . _  , ....... __ . - .. __ - -. ... _-- - ................ 
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5370 
555 North Wayne Avenue 

Cincinnati, OH 45215 . 

S 13-733-5200 

Certificate of Accuracy 

Customer 

Address 

City. State. Zip 

ISTRE Certification Number 
13811 EASTPOPLAR 2225 
GLENPOOL, OK 74033 I 1 

Standard Instrument 
Certified 

VACUUM GAUGE 

Standard Standard 
NlST Number 

Description 
Manufacturer 
Model Number 
Range 
Accuracy 
Serial Number 

Date Certified 

101 13-13353 
ATE-PSI 
Ashcroft ASHCROFT 

25 1009 SW 02 L. 
0 - 30 IN. HG. VACUUM 

AQS-2 
-14/+15 
.25% 
10113 
9120102 

1 % FULLSCALE 
N I A  
MAY 30, 2003 

Nates: 

Deviation * Value Apolied 

Value Indicated 
0.54N. HG. Mlnor Dhrislon - After Before 4fter 

IN. HG. 
0.0 

Ambient Temperature 73'F.  IN. HG. VAC. 
0.0 
3.0 

No Readable Error 
No Readable Error 

Barometric Pressure 29.81 IN. HG. 
3 -0 

6.0 No Readable Error Relative Humidity 49 % 6.0 
9 .0 
12.0 
15.0 

No Readable Error 9.0 

12.0 
~~ ~ 

No Readable Error 
No Readable Error 15.0 

Saies Order Number No Readable Error 18.0 
21 .o 
24.0 
27.0 

T8.0 
21 .o 
24.0 

No Readable Error 
No Readable Error 
No Readable Error 

...... 2 0 0 9 3 ~ 8 .  . . .  

27.0 
Customer Purchase 

Order Number --- ............ 
! N I A  1 ....... - -- - ... 

\ 
This instrument is certified using standards traceable to N.1 .S.T. 
We further certify that our calibration system complies with MIL. STD. 45662- 

I -_ . - - 
Certified By [Bob Utz ..---_- - _- -- 

i 
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5370 
555 North Wayne Avenue 

Cincinnati, OH 452 15 . 
5 13-733-5200 

Certificate of Accuracy 

Customer 

Address 

City. State. Zip 

ISTRE 

1381 1 EAST POPLAR 
GLENPOOL, OK 74033 

Certification Number 

I 2226 1 
Standard Instrument 

Certified 
VACUUM GAUGE 
ASHCRflFr 

Standard 
101 13.13353 

ATE-PSI 
Ashcroft 

Standard 
NlST Number 
Description 

Manufacturer 
Model Number 
Range 
Accuracy 
Serial Number 

Date Certified 

. .-..-. - 
25 1009 SW 02 L. 
0 - 30 IN. HG. VACUUM 

AQS-2 
-14/+15 
.25% 1 % FULL.SCAtE 
101?3 N I A  

MAY 30.2003 9120102 

Notes: 

0.5 IN. HG. 
Pevietion Value Indicated 

B_efore 

IN. HG. 

Minor Division Value Amlied 

IN. HG. VAC. Ambient Temperature 73 e F. 

Barometric Pressure 29.81 IN. HG. 
0.0 No Readable Error 

No Readable Error 
0.0 
3.0 3.0 

6.0 
9.0 
12.0 
15.0 

No Readable Error Relative Hum'dity 49 % 6.0 
9.0 
12.0 
t 5.0 
18.0 

No Readable Error 

No Readable Error 
No Aeeda ble Error 

Sales Order Number ! 18.0 
21.0 

i ---- . . _ L  ..._ - -. . .._ 
2009328 1 21 .o 

24.0 
\. 26.5 . 

24.0 
27.0 

Customer Purchase 
Order Number 

This instrument is certified using standards traceable to N.I.S.T. 
We further certify that our calibration system complies with MIL. STD. 45662- 

1 ~ 

- . - - -. . Certified By lBob Utz Date p i 0 3 - - I  
.. .. ..-- .. I .. .-.I 

.i 

. .  . .. .. ._. . . 
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53.70 
FL W SER VICE CORPORA TI0.N 

1511 Fulton Place 
Frcmont. CA 94539 

hnp://www.flw. corn 
Ph: 510-651-51 12 Fax: 510-651-4962 

IS09002 
REGISTERED 

CERTIFICATE OF CALTBRATION 

Prepared For: 
PLA ST1 C WELDING TEC HNOLOGJES 
G 135 ENTERPRISE DRIVE #I 0 
D1 A MOND SPRINGS CA 9561 9 

I n s .  Dcsctip.: DMM 
Manufacturcr: FLUKE 
Modcl: S840A 
Scrial No.: 5126015 
Cust. ID. No.: NIA 
Accuracy: +-.W5% DC 

INSTRUMENT INFORMATJON 

TraccabjlitylJoh No: F 164 17 

Calibration Site: In Shop As Rc~Umd ASm 
Daw Rec: 09/21/2002 
Daw of Cal.: 09/27/2002 in Tolerancc In  Tolcrancr 
Next Cal. Due: 09/27/2003 OpLrationd Opcrational 
Proc.: MC I .I 
Calibration Rcsult: Passcd Adjusted 

Full Calibration 

Rcrnarks: 
4L.IRRATED. 

STANDARDS USED 

TEST ROOM ENVJRONMENT 

Tcmpnanm: 23.0C / 73.4 F Rclative Humidity: 50.0 % Barom?& Pmsure: N/A in. Hg 

.-. - 
FL W Scrvicc COT. certifies that dtc above list& instrument meeu or cxcccds 

all published spccifictions. It has bcen calibrated using scsndards wbosc 
sccuracicq are tracmbic to the National Institute of standards and TechnoIom. 

Altcmati~cly~ accuracics hem b a n  dcrived fiom acceprod d u e s  of o ~ t l l d  
physical conshnfs, or havc bccn dcnvcd by rirc ratio typc of sclf-calibntion 
tccbniques. This ccnificatc ma-v be mproduced in M I .  Partha1 r q d i i c f f n p  

may hc done only with written prior conscnt of FL W Service Cop. AU calibration 
activities are performed in compliance wirb ANSUNCSL =@-IJ 
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-..--- .. \ 



05/22/2003 Be: 38 5306222704 PWT 

.- . 

I N T E R N A T I O N A L  

CALI BRATION C ERTl FI CAT€ 

PAGE 02 

5370 

220 Volt 
Customer Name: THE ISTRE CO. ' 

Tensiometer Serial Number: 

Device Calibrated: S-Type load cell Calibration Apparatus: 
Range: 0-500 Ibs. Tension Dead Weight system w/ 
Model No: 
Serial No: 

Readout Model No: 
Readout Serial No: . 
Channel No: 

LOAD CELL / INDICATOR 
Les 

Fluke Model 8840A Multimeter 

Deviation Error: 
Indicator reading with no load a 
Applied Force Ibs. Output (mv) : Display reading: 

202 
8.040 
9.909 202 0.00 
1 1.776 0.00 
13.657 302 0.00 

Total Deviation Error (%): 

Temperature at time of calibration: 73 degrees F 
Exitation Voltage: 7 1  VDC 

Scale Factor (1): 0.0802 Offset (1): Fl El Calibration Check # 
Scale Factor (2): 

Break point: 
0.0800 Offset (2): 

1-1 

Traceable to NIST Standards 

*NOTE: Readout and load cell above have been systems calibrated and are 
considered a matched pair. In general, calibrated readouts and 
load cells are not Interchangeable. 

This calibration conforms to the standards set by ASTM E4. 

Cali bra tion performed by: BILL AULTZ 
\ 

Date: \ 5/21/03 
/ ' . I  #z+- 

Signature: P - .  

61 25 Enterprise Drive,#10 
Diamond 5prings.CA 95619 
800-635-6693 

P h  (530) 622-2791 
Fax (530) 622-2704 

www.plasticweldingtechnologies.com 
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Custorrtar Name: 
Tenstorne!er Serial Number: 

CALleRATlON CERTIFICATE 

THE ISTRE CO 
LOAD CELL I INDICATOR 220 Volt 

LBS Device Calibrated S-Type load cell Calibration Apparatus 

Range 
Model No' 
Serral No, 

Readout Model No 
Readout Serial NO 
Channel No 

Indicator readipg with no load 

Dead Welght SyStem wi 
Fluke Model 8840A Multimetsr 

Deviatlon Error. q i s p 1 e . j  readlng. Applied Force Ibs Output (mv) 

0.00 

O D 0  
252 0.00 

Total Devlatlon Error (%) 7 1  a 
Tsmperature at time of 
Exitatlon Voltage' 

Scale Factor (1 ). 0.080 offset (1). 
0.G80 offset (2): 

Calibr8tion Check iY 
Scale Factor (2) 

Break point: 

Traceable to NlST Standard. 

Roadout and load call abovo have been ayeterns callbmtsd and om 
consldered a motchrd pair. In gonrrrl, calibretad madouts and i 

I 
This collbrstlorl conforme ta tho mtnndrrdo set by ASfM E l .  

load cells am not Interch~ngaoblr. I 

Calibmtion performed by. B L t  AULTZ 

Signa!ure Date 5/21/03 

I 2s Enterprise Drive. 810 
Diamond Springs. CA 9561 9 
e00-635-6693 

Ph: (530) 622-2791 
Fax (530) 622-2704 

www.plastlcvJeldinyrechnologies.com 
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16124 LEAK UNIVERSITY OAK LOCATION SAN ANTONIO, TEXAS 78249 SERVICES, 0 (210) 408-1241 /FAX ICNC. (210) 408-1242 5370 

TEST PLAN FOR 
ELECTRICAL LEAK DETECTION SURVEY OF 

OSDF LANDFILL CELL 6 PRIMARY GEOMEMBRANE 
AND CELL 2 FINAL COVER GEOMEMBRANE 

July 1,2003 - Revision 1 

I. INTRODUCTION 

This work plan is written for conducting electrical leak detection surveys of landfill Cell 6 
primary liner and Cell 2 landfill cap located at the Fernald site in accordance with Section 02770 Part 
1.04G of the project specifications and the scope of work for solicitation number F03PB09282. This 
test plan is based on the assumption that Fluor Fernald, Inc. (Contractor) will provide specific 
support and labor as described in this plan. 

11. WORKPLAN 

A. General 

The leak detection survey will be conducted on the bare p r i m q  geomembrane after 
the geomembrane installation and prior to covering the primary liner with geotextile and the soil 
aggregate. A one- or two-person survey crew fiom LLSI will conduct the survey work. The 
Contractor will provide the assistance of two supervised laborers to help with the survey. 0 

B. Oualifications and ExDerience 

Leak Location Services, Inc. is the world leader in electrical leak location testing with 
more than 50 years of combined experience in the subject work. The principals of LLSI began the 
development of the electrical leak location method at Southwest Research Institute in 198 1 with the 
first commercial leak location survey preformed in 1985. Leak Location Services, Inc. was formed 
in 1992 as a Texas corporation. In addition: 

LLSI owns the exclusive patent rights on the electrical leak location method covered 
by United States patents 4,740,757,4,950,374,4,947,470,5,66 1,406,6,33 1,778B 1 
with an additional foreign patent; 

LLSI has successfully used the electrical leak location method on more than 500 
projects world wide including projects at the Femald site, North America, South 
America, Europe, The Middle East, The Far East, and Asia; 

A-COnfOrmS to the Subcontract Requirements 
[ 1 a-Minor Ccmment - Incotporae and Resubmit 

0 
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LLSI has tested more than 85 million square feet of geomembrane. This includes 
double and single-lined landfills, ponds, lagoons, tanks, vaults, and landfill caps; 

LLSI personnel have surveyed over 7.26 million square feet of bare liner on sixteen 
separate projects. Table 1 included in the Appendix presents a list of the bare liner 
surveys performed by LLSI during the past four years; 

Testing has included smooth, textured, and reinforced geomembranes, including 
HDPE, LLDPE, PVC, XR-5, Hypalon, and Polypropylene in most of the various 
thicknesses; and 

0 The principals of LLSI have published more than 25 technical papers about the leak 
location method and applications. 

Currently, all leak location supervisors and senior technicians have a minimum of 
three years of geomembrane leak location experience including a minimum of 1,000,000 square feet 
of electrical leak detection testing experience. All technicians currently have a minimum of 40 hours 
of training with a minimum of 250,000 square feet of liner testing experience. In addition, all LLSI 
personnel have 40-hour HAZWOPER training pursuant to 29 CFR 1910.120, Mine Safety and 
Health Administration (MSHA) training, and confined space entry training. 

C. Proiect Personnel 

Mr. Martin Morales will function as the lead supervisor for this project and Mi. 
Herman Flores will function as assistant supervisor. We have also included the r6sumC of MI. Bryan 
Bergemann and Mr. Lance Simmons as an alternate supervisors. A brief rksume of the key field 
personnel that will perform the survey work are listed below: 

MARTIN MORALES 

Mr. Morales is a specialist in field applications of the electrical leak location method 
for geomembrane liners. He has a Bachelor Degree in Electronic Engineering from De Vry Institute. 
He has five years experience in geomembrane leak location including leading crews for 
approximately 100 geomembrane leak location projects. These projects have included geomembrane 
liners for liquid impoundments, storage tanks, landfills, landfill caps, and bare liner surveys. He is 
thoroughly familiar with the work, including field applications, and equipment construction, 
troubleshooting, and maintenance. 

Mr. Morales is trained and qualified for hazardous waste operations, confined space 
entry, and work at surface mines. 

HERMAN J. FLORES 

Mr. Herman Flores is a Project Leader at Leak Location Services, Inc. He has a BS 
degree in Industrial Technology from Abilene Christian University. He has two years of experience 0 
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in field applications of the electrical leak location testing method. Mr. Flores has worked on 
approximately 60 projects, including leading several projects. He is particularly experienced in 
surveys of geomembranes covered with earth materials. He is responsible for Writing proposals and 
reports and is thoroughly knowledgeable in the electrical leak location method. 

0 
Mr. Flores has completed training for hazardous waste operation per 29 CFR 

1910.120. He has completed training on the hazards of hydrogen sulfide, the protective and 
respiratory equipment needed, and procedures to follow when working around hydrogen sulfide. He 
has received MSHA training for work at surface mines. 

BRYAN BERGEMANN 

Mr. Bergemann is a Senior Leak Location Technician with eight years of experience 
in field applications of the electrical leak location method for geomembrane liners. His experience 
includes leading crews for approximately 120 geomembrane leak location projects. These projects 
have included geomembrane liners for liquid impoundments, storage tanks, landfills, and landfill 
caps, and bare liner surveys. He is thoroughly familiar with the work, including field applications, 
and equipment construction, troubleshooting, and maintenance. 

Mr. Bergemann is trained and qualified for hazardous waste operations, confined 
space entry, and work at surface mines. 

LANCE E. SIMMONS 

Mr. Simmons is a Project Leader at Leak Location Services, Inc. He has a BS degree 
in Geography with a concentration in resource and environmental studies from Southwest Texas 
State University. He has two years of experience in field applications of the electrical leak Iocation 
testing method. Mr. Simmons has worked on approximately 60 projects, including leading several 
projects. Mr. Simmons is particularly experienced in surveys of geomembranes covered with earth 
materials. He is responsible for writing proposals and reports and is thoroughly knowledgeable in 
the electrical leak location method. 

Mr. Simmons has completed training for hazardous waste operation per 29 CFR 
1 91 0.120. He has completed training on the hazards of Hydrogen Sulfide, the protective and 
respiratory equipment needed, and procedures to follow when working around hydrogen sulfide. He 
has received MSHA training for work at surface mines. 

ROBERT STEPHENS I11 

Mr. Stephens has a B.A. degree in Mechanical Engineering Technology from Texas 
A&M University and has worked as a project leader at LLSI since April 1 , 2002. He has experience 
in leak location projects with soil and water covering the geomembrane and bare liner surveys. 

Mr. Stephens has received training for hazardous waste operation per 29 CFR 
191 O.l20(e), confined space entry, and MSHA training for work at surface mines. 
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EDGAR BARRAZA 

Mr. Barraza has an Associate of Applied Science in Electronic Engineering 
Technology from Hallmark Institute and has been employed by LLSI since June 7,2002. He has 
experience in leak location projects with soil and water covering the geomembrane and bare liner 
surveys. Mr. Barraza has received training for hazardous waste operation per 29 CFR 19 10.120(e) 
and has received training MSHA training for work at surface mines. 

THANE HEFLEY 

MI. Hefley has an Associate of Applied Science in Electronic Engineering 
Technology fiom Hallmark Institute and has been employed at LLSI since July 1, 2002. He has 
experience in leak location projects with soil and water covering the geomembrane and bare liner 
surveys. He has received training for hazardous waste operation per 29 CFR 19 lO.l20(e) and has 
received training MSHA training for work at surface mines. 

D. Electrical Leak Detection Work Plan 

1. DescriDtion of Method 

The electrical leak location method is to detect electrical paths through the 
liner. The outputs of a specialized d.c. power supply are connected to one electrode placed in the 
electrically conducting material covering the liner and to a second electrode placed in the electrically 
conducting material located beneath the liner. Electrical current flowing through the leaks in the 
liner produces localized anomalous areas of high current density near the leaks. These areas are 
located by making electrical potential measurement scans on the geomembrane material (liner). 

A variation of the electrical method is the water puddle test for bare liners. 
This method detects electrical current flowing through holes in the geomembrane liner using a small 
amount of water that is put in contact with the liner. A squeegee, sponge, or a water stream is used 
to push the water over the liner. A low voltage electrical power supply is connected to earth ground 
and to the leak detector. When a hole in the liner is encountered, electrical current will flow through 
water in the leak contacting earth ground. The current is monitored using an electronic detector that 
converts the increase in the current to an audible tone indication. This method does not require the 
liner to be flooded with water. However, the liner under test must be in complete contact with the 
supporting sub-grade. Therefore, liner wrinkles and h e r  trampoline areas cannot be adequately 
tested. 

2. Test Plan 

The work is proposed to be conducted on two mobilizations by a one- or two- 
person leak location survey crew with the assistance of two supervised laborers provided by the 
Contractor. For the Cell 2 final cover geomembrane, LLSI will mobilize a one- or two-person field 
crew to the site after the geomembrane is completely installed and LLSI receives written notification 
from Fluor Fernald, Inc. to proceed, The survey will require four consecutive days to complete. @ 

000041 
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LLSI will mobilize a second time after the Cell 6 primary geomembrane is 
completely installed and LLSI receives written notification from Fluor Fernald, Inc. to start the 
survey work. The survey of the Cell 6 primary geomembrane will require four consecutive days to 
complete. 

0 
The survey will be conducted on the bare geomembrane using the water 

puddle method. This method does not require the entire liner to be flooded with water. However, 
the depth of the water in front of the squeegee will be 0.1 inches or greater. Therefore, only the area 
immediately in front of the squeegee will temporarily be covered with water. The liner area will be 
systematically scanned with the sensor. When a leak is detected, it will be located and marked for 
repair. Leak location tests cannot be conducted if the water is frozen, if it is raining, or if the liner 
is completely wet. 

The survey of the geomembrane is proposed to be conducted during the early 
morning hours when the temperature is less than 83.5 degrees Fahrenheit WBGT. This will 
minimize the problems of liner wrinkles, folds, or trampolining and maximize the survey sensitivity. 
In addition, by working in the cooler hours heat stress for the leak location survey crew will be 
minimized. 

3. Voltape and Grounding Requirements 

The low voltage DC power supply used for leak location surveys is self 
contained and does not require an outside power source. Therefore, there are no requirements for 
a portable motor generator (1 10 VAC, 5 A) or commercial AC power. * 

The method requires that a temporary ground electrode be placed in contact 
with the GCL located below geomembrane under test. Therefore, the Contractor must provide 
temporary access to the primary GCL at several locations near the edge of geomembrane. The 
temporary access to the GCL will be available for the duration of the leak location survey. As an 
alternative, U S 1  can provide permanent grounding electrodes or several long continuous bare copper 
wires to be placed in contact with the non-woven side of the primary GCL located between the 
primary and secondary geomembranes of Cell 6 and below the geomembrane of Cell 2 landfill cap. 
The permanent grounding electrodes are installed by the Contractor prior to covering the GCL with 
the geomembrane. 

4. Water Management 

One factor for accommodating the simultaneous installation of the liner 
system and the bare liner testing is the ability to manage the water used for the test so it does not 
flow into the area where the liner crew is currently installing the liner. This Will require the leak 
location field crew to survey no closer than 100 feet from the liner installers. In addition, the edges 
of the liner must be temporarily elevated to prevent the water from running off of the liner material 
and contacting the GCL or the underlying LDS drainage layer. The water that pools on top of the 
liner material must be removed. The Contractor shall be responsible for removing the water and 
elevating the edges of liner material. After the liner is tested for leaks and the test results have been 0 
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accepted and approved by Fluor Femald and the CQC Consultant, the liner installers can start 
installing the subsequent layers of the liner system in the areas that have been tested if this does not 
interfere with the water hoses and temporary piping used for the bare liner test. 

a. Cell 6 Primary Geomembrane 

For the Cell 6 Primary Geomembrane, the edges of the liner will not 
need to be elevated because the testing will be conducted after all the geomembrane is installed. If 
the water pools become excessive, a small trash pump can be used to remove the water fiom the 
landfill cell. 

b. Cell 2 Final Cover Geomembrane 

For the Cell 2 Final Cover Geomembrane, the lower edges of the liner 
will need to be elevated to prevent the water fiom running off the landfill cap and contacting the 
surrounding soil subgrade. The edges can be temporarily elevated by placing sandbags under the 
edges of the liner at the bottom of the slopes. The water will have to be removed as it accumulates 
in the temporary trough created at the base of the slope. This can be done using a small trash pump 
or by removing a couple of sandbags and draining the water onto the soil subgrade. 

5. Safe Work Practices 

State and federal law, as well as LLSI company policy, make the safety and 
health of our employees the first consideration in operating our business. Safety and health in our 
business must be a part of every operation, and every employee's responsibility at all levels. LLSI 
intends to comply with all laws concerning the operation of the business and the health and safety 
of our employees and the public. No employee is required to work at a job known to be unsafe or 
dangerous to their health. Following the LLSI safety plan, reporting dangerous conditions, and 
controlling workplace hazards is a condition of employment at LLSI. 

0 

LLSI will provide personnel that have current training certificates for working 
at the Fluor Fernald, Inc. project site. These training certificates are valid until September 24,2003. 
Therefore, according to the testing schedule outIined in section 2.0.B (2), (4) of the Scope of Work, 
the work can be conducted without any M e r  training. If any additional health and safety training 
is required this will be at no cost to LLSI and will be provided by Fluor Fernald, Inc. or their 
designated representative. The work will be performed utilizing a one- or two-person field crew 
from LLSI with the help of two supervised laborers. 

Each survey operator provided by LLSI meets the minimum qualifications 
stated in section 4.O.A.l.c of the Scope of Work. All LLSI personnel are 40 hour HAZWOPER 
trained and Mine Safety Health and Administration (MSHA) trained. An ELD testing supervisor 
and ELD survey technician will be provided. One of the ELD personnel will function as the LLSI 
on-site Health and Safety representative. In addition, LLSI personnel shall follow the safe work 
practices detailed in the Construction Traveler document numbers 20 104-FLR.3.89.06C and 20 104- 
FLR.3.89.09C provided for this scope of work. All equipment that will be used in the field by LLSI 0 
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personnel for the performance of this work shall be inspected and approved prior to use by Fluor 
Fernald. 

LLSI safety policy is that accident prevention shall be considered of primary 
importance in all phases of operation and administration. Zero injuries and illnesses is our goal. 
Each supervisor must make the safety of all employees an integral part of his or her regular 
management function. Each employee has the duty to accept and follow established safety 
regulations and procedures. Every effort will be made to provide adequate training to all LLSI 
employees. A complete copy of the LLSI safety plan is available at our corporate office. 

6. Leak Location Oualitv Control Procedures 

This Work Plan requires the use ofprescribed checklists (See Appendix) when 
conducting a leak location survey. Each item on the checklist will be initialed and dated by the 
project leader or by a knowledgeable person designated by the project leader. A sample check list 
is located in the Appendix. 

7. Scheduling 

LLSI will coordinate the work with the Fluor Femald, Inc. project manager 
and will mobilize to the project site upon written notification from the Fluor Femald, Inc. project 
manager. The testing of bare liner will start immediately following the mobilization, required set-up, 
and safety briefing. The work will require approximately eight days on two separate mobilizations. 0 - 

E. Reuorting 

The results of the leak detection testing will be reported to a designated field 
representative of Fluor Fernald, Inc. during the daily progress of the work. The Contractor will be 
responsible for repairing the leaks while LLSI is on-site. A list of the locations of the leaks found 
will be submitted to the representative after completion of all leak location field work before the 
survey crew leaves the site. After the initial repairs, the repaired leaks will be tested. A letter report 
documenting the work and results of the surveys will be prepared and submitted within seven days 
after completion of the field work. 

III. PREPARATIONS AND SUPPORT REQUIRED FROM CONTRACTOR 

Fluor Femald, Inc. will be responsible for preparing the landfill for the survey and for 
repairing the damaged liner. Other support to be provided by Fluor Fernald, Inc.: 

0 Provide two supervised laborers with equipment to help with the leak surveys. This 
includes moving water hoses and piping, moving sand bags, keeping the survey area 
clean, and other tasks; 
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Provide a water truck with pump, water, and driver. The water truck must provide 
a minimum of 6 gallons per minute at a pressure of 50 psi and have a capacity of at 
least 2000 gallons; 

Temporarily elevate the edges of the liner to prevent the water from contacting the 
primary GCL and secondary drainage layer; 

0 Provide temporary access to the GCL at several different locations or install 
permanent ground electrodes; 

0 Removing excessive water from the liner; and 

All labor and equipment support shall be available during the hours and schedule 
designated by LLSI, including working through weekends if needed. 

IV. QUALITY ASSURANCE 

Leak Location Services, Inc. will be required to complete the “Water Puddle Survey 
Checklist” as part of the testing set-up procedure. In addition, the “Water Puddle Survey Checklist” 
will be completed whenever the ground connection is moved or otherwise re-established. 



Fluor Fernald, Inc. 
July 1,2003 

5 3 7 0 LLSI Test Plan - Rev. 1 
Page 9 of 14 

APPENDIX 



Fluor Fernald, Inc. 
July 1,2003 

LLSI Test Plan - Rev. 1 
5370 

Page 10 of 14 

Leak Location Services, Inc. 
Safety Check List 

(Note: This form is to be completed by the survey team leader before starting the survey) 

Date: 

Site Name: 

Survey Personnel: 

Your Name: 

(Check all that apply. If not checked explain) 

5 Grounded structures insulated (if applicable). 

0 Hazardous locations identified and barricaded. 

5 Site specific safety briefing completed. 

5 Location of nearest telephone: 
Emergency telephone number: 
Hospital: 
Plant safety office: 
EMS: 
Fire: 

0 Location of nearest shower and eye wash station identified (if applicable). 

Cl Location of nearest first aid station identified. 

0 Location of nearest emergency facility located. 

Notes: 

080047 
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Leak Location Services, Inc. 
Water Puddle Survey Check List 

(Note: This form is to be completed daily by the survey team leader before starting the survey.) 

Date: Site Name: 

Start Time: Stop Time: 

Survey Personnel: 

Your Name: Panels Surveyed: 

Leaks Located: Leaks Repaired: 

Support Required for following day: 

Note: Describe all leaks located. Document size, shape, and type. (i.e. puncture, cut, hole, seam) 
Attach a drawing to this daily log showing location of any leaks located and the area 
surveyed. 

(Check all that apply. If not checked explain.) 

0 Power supply positive connected to soil or LDZ electrode. 

0 GFCI connected to power supply and tested. 

0 Check oil level in generator (if applicable). 

c3 Check survey equipment for: 
Q Hose for leaks. 
0 Connection tight. 
CI Worn squeegee blade. 
0 
0 Wire connectors tight. 
0 Wiringpolarity. 

Wire for cuts or breaks. 

Q Check A.C. line voltage and record in log book. 

0 Test squeegee probe for correct polarity with reference to ground. 

0 Test squeegee probe sensitivity using artificial leak basin or scrape material. 
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Leak Location Services, Inc. 
Report Check List 

(Note: This form is to be completed by the survey team leader.) 

Site Name: Site Location: 

Client Name: Your Name: 

Start Date: End Date: Total Leaks: 

Area of Survey: Survey Grid Spacing: ft. by ft. 

Type of Facility: 0 Landfill 0 Pond 0 Tank 0 Other 

Type of Liner: CI HDPE 0 PP OHypalon QPVC 

0 Smooth Cl Textured 0 Reinforced 0 Other 

Liner Thickness: 0 36-mil 0 45-mil 0 60-mil 0 80-mil Q 1OO-mil 

Liner Manufacturer: D Serrot 0 GSE 0 Polyflex D AGRU 

c3 Other 

Double geomembrane-lined: 0 yes no 

Primary/Secondary welded together: Cl yes CI no 

Primary liner covered by: CI geocomposite 0 geotextile D Drainage material 

0 Bare liner 0 Other 

Drainage material: I3 gravel (size ) 0 sand D soil 

CI Other 

LDZ has: 0 GCL 0 geocomposite CI geonet C3 sandgravel 

Q Other 

Side slope riser: a y e s  C3no Gravity drain: 0 yes 0 no 

Sketch of liner profile on back of sheet: 0 0 yes Q no 



=- 5379 - . 

W n N 
4 
2 
2 
a 

m 

c 
d 

I 

W 
E s 
a, 

v3 
CI 
.I 



Y 

a 
a 

m m  
0 0  
0 0  

m o o  

d b  0 0  

rr 
d *  
\ \  

+ 

m 
d 

0 2 
m- 
P 
d 

0 
0 

m 
o\ 
m 

0- 

0 
0 

3 m 
\o 

0 
00 

2 
0 
d 

0 
0 

2 
00 
u-l 

a 

a 2 a c 
0 a 

ci c 
H 

c 
0 
td 
.d Y 

i% P 
E 

r.? 

(d 

& 
0 
7 
G 

aJ 
Y 

S 
z 
d 
(d 

w 

0 + 
+ - I -  I -  



l-i 

. .  3 7 0  



1 ’  . .  

5370 
LEAK LOCATION SERVICES, INC. 

16124 UNlVERSllY OAK 0 SAN ANTONIO, TEXAS 78249 0 (210) 408-1241 I FAX (210) 408-1242 

TEST PLAN FOR 
ELECTRICAL LEAK DETECTION SURVEY OF 

OSDF LANDFILL CELL 6 PRIMARY GEOMEMBRANE 
COVERED WITH THE LCS GRAVEL 

October 2003 - Revision 0 

I. INTRODUCTION 

This work plan is written for conducting a leak detection survey of landfill Cell 6 primary 
geomembrane after the geomembrane is covered with the LCS drainage layer. This test plan is based 
on the assumption that Fluor Fernald, hc .  (Contractor) will provide specific support and labor as 
described in this plan. 

A-Conforms to the Subcontract Requirements 
B-Minor Comment - Incorporate and Resubmit II. W O K  PLAN 

A. General 
CJ 

The leak detection survey will be conducted on the primary geomembrane after the 
geomembrane is covered with LCS drainage layer and before placement of the geotextile filter and 
subsequent protective layers. A two person survey crew from LLSI will conduct the survey work. 
The Contractor will provide the assistance of two supervised laborers to help with the survey. 0 

B. Oualifications and ExDerience 

Leak Location Services, Inc. is the world leader in ef&ctrical leak location testing with 
more than 50 years of combined experience in the ,ubject work. The principals of LLSI began the 
development of the electrical leak location method at Southwest Research Institute in 198 1 with the 
first commercial leak location survey preformed in 1985. Leak Location Services, Inc. was formed 
in 1992 as a Texas corporation. In addition: 

LLSI owns the exclusive patent rights on the electrical leak location method covered 
by United States patents 4,740,757,4,950,374,4,947,470,5,661,406,6,33 1,778Bl 
with an additional foreign patent; 

0 LLSI has successfully used the electrical leak location method on more than 500 
projects world wide including projects at the Femald site, North America, South 
America, Europe, The Middle East, The Far East, and Asia; 

0 LLSI h a  tested mcre 
double and single-lined landfills, ponds, lagoons, tanks, vaults, and landfill caps; 

85 IZZ~GC sqa-e feet ofgzoxmidxziiis. %s kc!rrdes 

0 
800053 www.lea!docationservices.com results@leaklocationservices.com 
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0 LLSI personnel have surveyed over 7.26 million square feet of bare liner on sixteen 
separate projects. Table 1 included in the Appendix presents a list of the bare liner 
surveys performed by LLSI during the past four years. 

Testing has included smooth, textured, and reinforced geomembranes. Including 
HDPE, LLDPE, PVC, XR-5, Hypalon, and Polypropylene in most of the various 
thicknesses; and 

The principals of LLSI have published more than 25 technical papers about the leak 
location method and applications. 

Currently, all leak location supervisors and senior technicians have a minimum of 
three years of geomembrane leak location experience including a minimum of 1,000,000 square feet 
of electrical leak detection testing experience. All technicians currently have aminimum of 40 hours 
of training with a minimum of 250,000 square feet of liner testing experience. In addition, dl LLSI 
personnel have 40-hour HASWOPER training pursuant to 29 CFR 1910.120, Mine Safety and 
Health Administration (MSHA) training, and confined space entry training. 

C. Pro-iect Personnel 

Mr. Martin Morales will function as the lead field supervisor for this project. We 
have also included the dsumCs of additional key field personnel that will perform the survey work. 

MARTIN MORALES 

Mr. Morales is a specialist in field applications of the electrical leak location method 
for geomembrane liners. He has a Bachelor Degree u1 Electronic Engineering fiom De Vry Institute. 
He has four years experience in geomembrane leak location including leading crews for 
approximately 70 geomembrane leak location projects. These projects have included geomembrane 
h e r s  for liquid impoundments, storage tanks, land?3lls, and landfill caps. He is thoroughly familiar 
with the work, including field applications, and equipment construction, troubleshooting, and 
maintenance. 

Mr. Morales is trained and qualified for hazardous waste operations, confined space 
entry, and work at surface mines. 

HERMAN J. FLORES 

Mr. Herman Flores is a Project Leader at Leak Location Services, Inc. He has a BS 
degree in Industrial Technology fiom Abilene Christian University. He has one year of experience 
in field applications of the electrical leak location testing method. Mr. Flores has worked on 
approximately 60 projects, including leading several projects. He is particularly experienced in 
surveys of geomembranes covered with earth materials. He is responsible for Writing proposals and 
reports and is thoroughly knowledgeable in the electrical leak location method. 
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Mr. Flores has completed training for hazardous waste operation per 29 CFR 
1910.120. He has completed training on the hazards of hydrogen sulfide, the protective and 
respiratory equipment needed, and procedures to follow when working around hydrogen sulfide. He 
has received MSHA training for work at surface mines. 

e 
BRYAN BERGEMANN 

Mr. Bergemann is a Senior Leak Location Technician with seven years of experience 
in field applications of the electrical leak location method for geomembrane liners. His experience 
includes leading crews for approximately 120 geomembrane leak location projects. These projects 
have included geomembrane liners for liquid impoundments, storage tanks, landfills, and landfill 
caps. He is thoroughly familiar with the worl , including field applications, and equipment 
construction, troubleshooting, and maintenance. 

Mr. Bergemann is trained and qualified for hazardous waste operations, confined 
space entry, and work at surface mines. 

EDGAR BARRAZA 

Mr. Barraza has an Associate of Applied Science in Electronic Engineering Technology h m  
Hallmark Institute. Mr. Barrn  has experience in leak location projects with soil or water covering 
the geomembrane and bare liner surveys. He has worked on several landfill surveys where the 
landfill was lined with a double-composite liner system. 

Mr. Banaza has ampleted training for hazardous waste operation per 29 CFR 1910.120. 
He has completed training on the hazards of Hydrogen Sulfide, the protective and respiratory 
equipment needed, and procedures to follow when working around hydrogen sulfide. Mi. Barraza 
has received MSHA training for work at surface mines. 

D. Electrical Leak Detection Work Plan 

1. Description of Method 

The electrical leak location method is to detect electrical paths through the 
geomembrane. A voltage is connected to one electrode placed in the electrically conducting material 
covering the geomembrane and to a second electrode placed in the electrically conducting material 
located beneath the geomembrane. Electrical current flowing through the leaks in the liner produces 
localized anomalous areas of high current density near the leaks. These areas are located by making 
electrical potential measurement scans on the geomembrane material (her). 

2. Surveys on Earth Materials 

Surveys with earth materials covering the geomembrane liner are conducted 
by making point-by-point potential measurements on the moist surface of the earth materials with 
special electrodes and storing the measurements in a portable digital data acquisition system. The @ 
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0 potential readings are made using dipole meas irements or pole measurements. The data is 
downloaded in the field to a computer for storage and plotting. When a suspect area is located, 
manual measurements are made to further localize the position of the leak. 

3. Test Plan 

The work is proposed to be conducted on one mobilization by a two-person 
leak location survey crew from LLSI with the assistance of two supervised laborers provided by the 
Contractor. The survey will require approximately three consecutive days to complete. 

A performance test will be utilized for determining the survey line spacing 
and evaluating sensitivity for the survey on the soil covered geomembrane. An artificial test leak 
will be used to demonstrate equipment operation. An artificial leak is an electrical simulation of an 
actual leak through the geomembrane. The artificial leak consists of a metal electrode with the same 
d a c e  area as the leak that is required to be located. The artificial leak is connected to an insulated 
wire and placed on top of the geotextile cushion located above the geomembrane. The area 
surrounding the artificial leak is wetted with approximately one-gallon of water and then covered 
with the 1Zinches of LCS drainage material. The opposite end ofthe insulated wire that is connected 
to an aaificial leak is placed in contact with the primary gcl. 

Leak location measurements are made and recorded along closely-spaced 
parallel lines in the vicinity of the artificial leak and in an area at least 50 feet by 50 feet centered 
over the artificial leak. This data is examined in accordance to Appendix A to determine on which 
survey lines the artificial leak is reliably detected. The horizontal distance from the artificial leak 
to the farthest survey line that the leak was reliably detected on is define as the leak detection 
distance. The leak location survey will be performed so that the survey line spacing does not exceed 
the leak detection distance as defined above. 

@ 

4. Voltage and Electrical Safety 

A 320 VDC isolated power supply is used to impress a voltage across the 
primary geomembrane for this survey method. The power supply operates on 120 VAC with a 5 
amp circuit from a portable motor generator or commercial AC power. A ground fault circuit 
interrupter is used inline with the AC power to minimize electrical shock hazard. 

In addition, the electrical shock hazard is further reduced because the two 
outputs of the power supply are isolated from each other by the geomembrane. Therefore, electrical 
current is limited to flowing through holes in the geomembrane which provides an additional safety 
factor. Direct contact to any holes in the geomembrane is prevented by the 12-inches of LCS 
drainage material and the geotextile cushion placecl over the geomembrane. 

To further reduce the potential for electrical shock the following site controls 
will be implemented during the leak location survey. They are: 
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At the first daily morning safety meeting before starting the survey 
work, LLSI will brief site personnel on the hazards and safety 
procedures that wil‘ be present and implemented during the survey 
process; 

The position of the source and return electrodes will be flagged with 
caution warning tape for a five-foot distance surrounding the 
electrodes; 

Only LLSI trained or LLSI escorted personnel will be allowed on the 
LCS gravel when the power supply is energized. The power supply 
is energized when the red warning light is flashing; 

Fluor Femald shall provide “Restricted Access” or “Do Not Enter” 
signs that will be posted at strategic access points surrounding the 
landfill cell by Fluor Femald as directed by the LLSI site supervisor; 

A safety watch will be stationed at the power supply when the power 
supply is energized. The power supply will be turned off if 
unauthorized personnel enter the landfill cell; 

Two-way radio con: nunication will be maintained between the power 
supply safety watch and the LLSI site supervisor; 

Excavation of leaks will not be allowed unless the power supply is 
de-energized or the excavation is supervised by LLSI personnel; and 

0 All leak excavations in the LCS gravel will be flagged with caution 
tape and only LLSI or authorized personnel accompanied by LLSI 
will be allowed in the leak excavation when the power supply is 
energized. 

5. Water Management 

To detect a leak in the primary geomembrane, some moisture must exist in 
the leak and the leak must be in contact with material above and below the geomembrane. Under 
most conditions, adequate moisture will be present in the materials to conduct an effective survey. 
Adequate moisture is defined as greater than one percent moisture content in materials above the 
geomembrane. However, to ensure that there is adequate moisture to conduct the s w e y  one or more 
of the following must occur at least 24 hours prior to the start of the survey: 

a. Rainfall of 0.1 inchLs or grater on the installed bare geomembrane 
and geotextile cushion; or 

080857 
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Uniformly wetting the bare geomembrane and geotextile cushion with 
an equivalent of 0.1 inches (2,215 gallons of water per acre); or 

b. 

c. Uniformly wetting the earth materials covering the geomembrane 
with water to field capacity. 

5. Safe Work Practices 

State and federal law, as well as LLSI company policy, make the safety and 
health of our employees the first consideration in operating our business. Safety and health in our 
business must be a part of every operation, and ev; ry employee's responsibility at all levels. LLSI 
intends to comply with all laws concerning the operation of the business and the health and safety 
of our employees and the public. No employee is required to work at a job known to be unsafe or 
dangerous to their health. Following the LLSI safety plan, reporting dangerous conditions, and 
controlling workplace hazards is a condition of employment at LLSI. 

Each survey operator provided by LLSI meets the minimum qualifications 
stated in section 4.O.A.l.c of the Scope of Work. All LLSI personnel are 40 hour HAZWOPER 
trained and Mine Safety Health and Administration (MSHA) trained. An ELD testing supervisor 
and ELD survey technician will be provided. One of the ELD personnel will function as the LLSI 
on-site Health and Safety representative. In addition, LLSI personnel shall follow the safe work 
practices detailedinthe ConstructionTravelerdocumentnumbers 20104-FLR.3.89.06C and20104- 
FLR.3.89.09C provided for this scope of work. All equipment that will be used in the field by LLSI 
personnel for the performance of this work shall be inspected and approved prior to use by Fluor 
Femald. 

0 
LLSI safety policy is that accident prevention shall be considered of primary 

importance in all phases of operation and administration. Zero injuries and illnesses is our goal. 
Each supervisor must make the safety of all employees an integral part of his or her regular 
management function. Each employee has the duty to accept and follow established safety 
regulations and procedures. Every effort will be made to provide adequate training to all LLSI 
employees. A complete copy of the LLSI safety plan is available at our corporate office. 

6. Leak Location Oualitv Control Procedures 

The QAplan is to use prescribed checklists (See Appendix) when conducting 
a leak location survey. Each item on the checklist will be initialed and dated by the project leader 
or by a knowledgeable person designated by the project leader. A sample check list is located in the 
Appendix. 

7. Scheduling 

LLSI will coordinate the work with the Fluor Femald, Inc. project manager 
and will mobilize to the project site upon written notification fiom the Fluor Fernald, Inc. project 
manager. The testing of primary geomembrane covered with the LCS drainage material Will start 0 
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0 immediately following the mobilization, required, zt-up, and safety briefing. The work will require 
approximately three consecutive days on one mobilizations. 

E. Reporting 

The results of the leak detection testing will be reported to a designated field 
representative of the Fluor Fernald, Inc. during the daily progress of the work. The Contractor will 
be responsible for repairing the leaks while LLSI is on-site. A list of the locations of  the leaks found 
will be submitted to the representative after completion of all leak location field work before the 
survey crew leaves the site. A letter report documenting the work and results of the surveys will be 
prepared and submitted within seven days after completion of the field work. 

III. PREPARATIONS AND SUPPORT REQUIRED FROM CONTRACTOR 

Fluor Femald, Inc. will be responsible for preparing landfill cell 6 primary geomembrane for 
the survey and for repairing any damage located. Other support to be provided by the Fluor Femald, 
Inc. includes: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Provide a source of AC power (1 10 VAC, 5 A); 

Providing temporary access to the primary gcl located between the primary and 
secondary geomembranes. 

Insuring the geotextile cushion is saturated with water. To detect a leak, moisture 
must exist in the leak. Therefore, the geotextile and drainage material must be 
saturated to field capacity with water prior to conducting the leak location survey. 

Providing two supervised laborers with equipment to help lay out the survey string 
lines; 

Provide one supervised laborers to act as the power supply safety watch; 

Provide a pair of portable radios for the safety watch and the LLSI site Supervisor; 

Uncovering, exposing, and repairing any leaks found; 

Erequired, providing two supervised laborers to remove dry gravel along the survey 
lines or wet the survey area with water if necessary for maintaining a good electrical 
contact with the LCS drainage matcrial; 

E required, providing water, a water truck and driver, for wetting the survey area; 

Removing all standing water fiom the surface of the drainage gravel; and 



Fluor Fernald, Inc. 
October 2003 

5370 
Test Plan for LCS Gravel - Rev. 0 

Page 8 of 17 

Providing electrical isolation at the perimeter of the cell section under test. Electrical 
isolation is achieved by leaving approximately a one-foot wide area of geomembrane 
and geotextile cushion exposed around the perimeter edge of the hdill. 

IV. QUALITY ASSURANCE 

Leak Location Services, Inc. will be required to complete the “LLSI Soil Survey Checklist” 
as part of the testing set-up procedure. In addition, equipment operation and detection sensitivity 
will be verified and documented at the beginning o’the survey. The “Performance Verification Test 
for Soil Surveys” found in Appendix A will be folldwed and completed prior to conducting the leak 
location survey of the primary geomembrane. 
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Leak Location Services, Inc. 
Safety Check List 

(Note: This form is to be completed by the survey team leader before starting the survey) 

Date: 

Site Name: 

Survey Personnel: 

Your Name: 

(Check all that apply. If not checked explain) 

cl 

0 

Q 

Q 

5 

5 

G-rounded structures insulated (if applicable). 

Hazardous locations identified and barricaded (includes source and sink electrode positions). 

Site specific safety briefing completed. 

Location of nearest telephone: 
Emergency telephone number: 
Hospital: 
Plant safety office: 
EMS: 
Fire: 

Location of nearest shower and eye wash station identified (if applicable). 

Location of nearest first aid station identified. 

Location of nearest emergency facility located. 

Notes: 
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Leak Location Services, Inc. 
Survey Check List 

(Note: This form is to be completed dailv by the survey team leader before starting the survey.) 

Site Name: Date: 

Stop Time: Start Time: 

Survey Personnel: 

Your Name: Area Surveyed: 

Leaks Located: Leaks Repaired: 

Support Required for following day: 

Note: Describe al l  leaks located. Document size, shape, and type. (i.e. puncture, cut, hole, seam) 
Attach a drawing to this daily log showag location of any leaks located and the area 
surveyed. 

(Check all that apply. If not checked explain.) 

Q Power supply positive connected to soil or LDZ electrode. 

Q GFCI connected to power supply and tested. 

Q Check oil level in generator (if applicable). 

Q Check survey equipment for: (check all that apply) 
0 Damaged or broken measurement handles. 
0 Electrolyte fluid level. 
0 Worn or damaged measurement electrodes. 
0 Wire for cuts or breaks. 
0 Wire connectors tight. 
0 Wiring polarity correct. 

Cl Check A.C. line voltage and record in log hook. 

Q Check barricade and flagging around source and sink electrodes. 

Turn on power supply ' 0 . Record output current and voltage using the attached Field Logs. 
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Leak Location Services, Inc. 
Report Check List 

(Note: This form is to be completed by the survey team leader.) 

Site Name: Site Location: 

Client Name: Your Name: 

Start Date: End Date: Total Leaks: 

Area of Survey: Survey Grid Spacing ft. by ft. 

Type of Facility: Q h d f i l l  OPond 0 Tank Q Other 

Type of Liner: c3 HDPE 0 PP QHypalon 0 P V C  

CI Smooth 0 Textured 0 Reinforced 0 Other 

Liner Thickness: 0 36-mil 045-1113 O 60-mil 0 80-mil 0 100-mil 

Liner Manufacturer: CI Serrot 0 GSE 0 Polyflex 0 AGRU 

0 Other 

Double geomembrane-lined: O yes O no 

Primary/Secondary welded together: 0 yes Q no 

Primary h e r  covered by: 0 geocomposite 0 geotextile 0 Drainage material 
I 

0 Bare liner 0 Other 

Drainage material: 0 gravel (size ) O sand O soil 

0 Other 

LDZ has: 0 GCL 0 geocomposite 0 geonet 0 sand/gravel 

0 Other 

Side slope riser: a y e s  Ono  Gravity drain: 0 yes Q no 

Sketch of liner profile on back of sheet: @ 0 yes 0 no 
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Leak Location Services, Inc. 
Performance Verification Test for Soil Surveys 

0 
(Note: This procedure is followed and documented prior to collecting survey data.) 

I. INTRODUCTION 

The preparations, operation of the system, and survey parameters shall be verified by 
performing tests over an artificial test leak. An artificial leak is an electrical simulation of a leak 
consisting of an area of metal the size of the desired leak connected to an insulated wire. The other 
end of the insulated wire is connected to an electrode in the leak detection zone located between the 
two geomembranes. The test parameters and procedures shall be: 

An artificial leak with a diameter of 0.25 inches shall be placed on top of the 
geotextile cushion. 

0 A of one-gallon of water shall be poured over the test leak and the 
12 inches of LCS drainage material replaced over the test leak. 

II SENSITIVITY VERIFICATION AND EQUIPMENT CALIBRATION 

The equipment operation and survey sensitivity will be verified as follows: 

0 All sensitivity and calibration data is recorded on an equipment calibration 
and survey sensitivity work sheet for earth materials. 

8 A line of data shall be taken and recorded directly over the artificial test leak 
with the artificial leak disconnected and the power supply turned to on to 
measure and quantify the background noise level (BN). This data is plotted 
on the computer to determine the background noise. (Ifan actuul hole is 
used as u rest leak then this step must be completed before the hole is made 
in the liner. This data can also be collected on the soil cover in an area 
where there are no Jcnown holes.) 

8 The background noise level shall be defined as the difference between the 
maximum and minimum measured voltage with the artificial leak 
disconnected or with no test hole in the geomembrane. 

8 Leak location measurements shall be made and recorded along closely-spaced 
parallel lines in the vicinity of the artificial leak. This data is the leak signal 
plus noise signal (S + N). The lines shall be centered on the artificial leak 
and extend at least 20 feet in fiont of and in back of the artificial leak. 
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The recorded leak location data shall be examined to determine the peak-to- 
peak leak signal plus noise signal to background noise ratio R = (S +N)/BN 
for each of tbe recorded data lines. The measured leak signals must have the 
characteristics of a leak. Wild data points that deviate fkom the theoretical 
leak signals shall not be used to determine R. 

LEAK SURVEY 

The two farthest lateral lines of data with an R value greater than 3 .O shall be 
noted. The average of the 1 iteral distanced fkom the leak for these two lines 
is defined to be the leak detection distance for the 0.25 inch diameter artificial 
leak. 

0 The leak location data shall be taken on survey lines spaced no farther apart than 
twice the leak detection distance determined for a 0.25 inch leak as determined in the 
performance test described in paragraph II above. The measurement electrode 
spacing shall be no less that used for the performance test. The spacing between 
measurements shall be no more than that used for the performance test. 

0 Data shall be recorded, plotted and analyzed for leak signals. The positions of these 
leak signals shall be located and the leaks excavated. The leaks shall be repaired or 
electrically isolated fiom the earth materials. The leak location survey shall be 
repeated on the two closest survey lines for a distance extending 20 feet before and 
beyond the leak to determine if additional leaks are present. If another leak signal is 
detected, this process shall be repeated until no additional leaks are detected. All 
field notes are recorded and documented on the prepared LLSI survey line work 
sheet. 

0 The Contractor shall be responsible for removing the earth materials and other cover 
material to expose the located leak@) and will be responsible for repairing the 
leak@). 
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Leak Location Services, Inc. 
Equipment Calibration and Survey Sensitivity Work Sheet for Earth Materials 

Pass or Fail 

Name of Site 

Rexrder S/N Operator 

Excitation Voltage V 

Power Supply Output Current 

Location of Source (Coordinates referenced to leak) 

Size and Construction of Artificial Leak 

Location and Depth of Artificial Leak in Layering Sequence 

Starting Artificial Leak Cunent 
Finishing Artificial Leak Current 
Data File Name for Measurement of Noise 
with Artificial Leak Disconnected 

Date 

P 0 SITI ON 

220 ft. 

POSITION 

POSITION 0 
2.5 5 7 5  10 

ata file Name (if different) for Artificial Leak 

Survey Line Layout for Artificial Leak Test 

Spacing between farthest passed Line Positions .- = Maximum Survey Line Spacing 
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Note: Do not reuse line numbers or file numbers. 
Urn through CUut (linear break with rough edges) Extrusion weld 
Jsion Weld (double wedge) Hole (rounded puncture rims) LInear cut 

NEedle Hole PANel PATch 
SEam 
TEe 

SIde slope Solvent weld 

0 MAchine damage 

TEar (irregular edges) 
Penetration 
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Owner’s Name of Facility 

Date/ Time Location of 
Source 
Electrode 
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Leak Location Services, Inc. 
Daily Field Log for Surveys with Earth Materials 

Activity (STArt Power Power 

INTermediate Voltage Current 
reading, STOP 

survey, Supply Supply 

Dates 

Other Notes 

If current changes to a low level, 
find out why and correct it. 
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DRIVE CYLINDER TESTS 



[CJ 
DETERMINATION OF DENSrrY (DRIVE CYLINDER) (ASTM D 2937) 

a r p R O J E C T :  ON-SITE DISPOSAL FACILITY (OSDF) 

I LOCATION: FERNALD, OHIO PROJECT NO.:&&%!-. TASK NO.:*, 
DESCRIPTION: P h n q a  -liz DATE: /9 day& month -=. year 
TEST NO.: cFfi3 -0 + Dc- 1 I ~ 

\ 

f SPECIF ICATlON REQUIREMENTS: 

MATERIAL MPE: SUBGRADE / SUBBASE / CLAY / OTHER: 
(ma ONE) 

+ 7 %  X COMPACTION: 95: MOISTURE CONTENT RANGE: - - 
FDT LOCATION: , . . ~  FDT TEST NO.: ' ru%-G 9 

........... 

- -- ~ - _ .  

NO% i%%k--C%=E~ bOLUMr IS -&TAiNED BY GEASUGNG %E .HgGHT AND D I A M E ~ ;  OF-FOUR EQUALLY S P A C E  
POINTS. TO AN ACCURACY OF 0-01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. - 

.FIELD MOISTURE CONTENT - ASTM 0 2216 QA I D : # A y  

p WT. OF WET SOIL & TARE 

\ 0 WT. OF DRY SOIL & TARE 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT W. 112- 1 (pcf) OPTIMUM MOISTURE CONTENT f z /  (%> 

. . . . . . . . . . . . .  

DRY UNIT WT. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . .  

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...................................... 

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  I @pJs;. . . . . . . . . .  00 - .  

eGEoSmm -TAMS FILE NO. 2-18-DOC CHECKED Br: MEET NO. 



- J 1 FLUOR FERNALD -- GE OSYNTE c CONSULTANTS 
I 

5 3 7 0  

LOCATION: FERNALD, OHIO PROJECT NO.6- TASK NO.:" 1 
OESCRl P TI ON: P 4 A 5 e  s- DATE: day& month .w year - c . .  

/ \  - -  

DETERMINATION OF DENSrrY (DRIVE CYLINDER) (KIU 0 2337) 
a T p R O J E C T :  ON-SITE DISPOSAL FACIL IN  (OSDF) 

I A 

8 

C 

D 

CWNDm N O P ~ - ~ ~  VOLUME(') (c f )  0013n~ 

WEIGHT OF CYLINDER b / 7-9p (Ibs) G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .!:$... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MIGHT OF SAMPLE & CYUNDER (Ibs) S:73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WEIGHT OF WET SAMPLE = 8-C (Ibs) 4.33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/ CLAY / OTHER: 

MOISTURE CONTENT RANGE: 

(QRLCLE ONE) 

9: COMPACTION: 

o WT. OF TARE NO. e 6  17 (grams) g.L/  R WT. OF WATER = P-Q (grams) 7 ,c; ,c 
p WT. OF WET SOIL & TARE (grams) sbLl.2 s WT. OF DRY SO~L = 0-0 (grams) y2s. 3 

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................... 

....................... .................... ..................................... ........ . . . .  

FDT LOCATION: E d h  FDT TEST NO.: f F$?-l 

(FIELD TEST DATA - ASTM D 2937 QA ID:.*) 

0 WT. OF DRY SOIL & TARE (grams) q2fS3 T MOISTURE CONTENT = (R/S)X100 /].o,& 

E .... .  
F 

G 
. . . . .  

. . . . .  

. . . . .  

. .  D n T A  .MP!SiuRE. CQNE.V?.= .T .7  .u.. . . . . . . . . .  .%B. . .u..  . .FT. M?!STURE.C!?NTENT.. . . . . . . . . .  ..(?I.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (PCfI.. R)T WET UNIT WT. (P.!> !.W.Y. V FDT DRY UNIT F: 
DELTA DRY UNIT WT. = F - V D .  6 FP7 * 

WET UNIT WEIGHT = D/A (W .......................................... 
DRY UNIT WEIGHT = E/11+(T/lOO)](pcf) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

!.S ... 
/ O % j z  . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................................... 

. .  .................................................................................................................. 

......................................... ................................................... 



DETERMINATION OF DENSITY (DRIVE 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

(!bs!. . lZ?:.Y. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  !cf! .P.@?S!4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .b. 1 . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !IPS?. h.34.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
, . . . . .  ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !IPS!. ! L 2 7 . .  . . . . . . . . . . . . . . . . .  

A CWNDER E WET UNIT WElGHT = D/A 

B WOGHT OF SAMPLE & CYLINDER (bs! P; & I F DRY UNIT WIGHT = E/11+(T/100)] (pcf) - 
C WEIGHT OF CYLINDER G 

D WEIGHT OF WET SAMPLE = B-C 
...................................... , 

LOCATION: FERNALD, OHIO 

DESCRIPTION: p h 2 5 f z -  
NO.: Dc@3-3 

PROJECT NO.:.-, TASK NO.: & f 
DATE: % day& month m? year 

fSPEClFlCATlON REQUIREMENTS: 

o WT. OF TARE NO. 2.3- (grams) g , ~  R WT. OF WATER = P-0 (grams) 4 7 .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL & TARE (grams) %d,/ s wr. OF DRY SOIL = 0-0 (grams) 3rz/ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,+ 7 b/ MATERIAL TYPE: SUBGRADE / SUBBASE / CLAY / OTHER: - y  

(CIRLCLE ONE) 
O F  

\Q 

I X COMPACTION:--. MOISTURE CONTENT RANGE: I 

WT. OF DRY SOIL & TARE (grams) ;3 33 r- T MOISTURE CONTENT = (R/S)X100 (%) 21.2 j ) , t ' t  

[ FDT LOCATION: p ! 6 , ,  tLl+IZe/;o, FDT TEST NO.: ffm-3Y I 

. .  DELTA .MP!S.WRE. CONTENT. =. . T. 7. ,u. . . . . . . . . . . . .  c..-C. . . .  u. . . .  .??. MO!STURE .coNTEI?T: . . . . . . . . . . . .  .(?4. . (?I. 8 . 

. .  e?. WET. UNIT .Y:. . . . . . . . . . . . . . . . . . . . . .  .(P.t?. . E Y . I . j .  .. Y. . . .  .FDT. DRY. U!!? .v: . . . . . . . . . . . . . . . .  (Flcf). L!?? 
DELTA DRY UNIT WT. = F - V - I(.% FP7- 

___ 
-NOTE-DRIVE-CKJNDER-VOCUME-IS-OBTAINED-BYEKSZ~R~NC THE HEIW~X~ZTER. OF FOUR EQUALLY SPACED 

POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

flELD MOISTURE CONTENT - ASTM D 2216 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I 
.. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .............................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ I fij1;?Qq q7 
0 



f 7 

MATERIAL TYPE: SUBGRADE / SUBBASE / CLAY / OTHER: 
(ma€ ONE) 

Z COMPACTION: -9 5%*F s7D *m#- MOISTURE CONTENT RANGE: - a c 

!-. 3 0 w. OF TARE No.+d. (grams) 

p WT. OF WET SOIL & TARE (grams) ypgQ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VfT. OF DRY SOIL & TARE (grams) M.2 

I FDT LOCATION: 4 3-49 /s &=&A FDT TEST NO.: e Gk-49 

R WT. OF WATER = P-Q (grams) e 8  
. . . . . . . . . . . . . . . . . . . . .  ............................. 

s WT. OF DRY SOIL = Q-o (grams) w, q 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T MOISTURE CONTENT = (R/S)X100 (a) / % 5 f  

.DELTA .MOISWRE. CONK.N?.= .T.T. .v . .  . . . . . . . . . .  $4.. . .  !J. . . .  .??. MO!SIURE .CONTENT.. . . . . . . . . . .  .(?I. m 6 . .  . 

. .  CT. WET UNIT WT. . (pc f ) .  ! 3.. . v . .  ..?T !?RI(.UI?!T.WT:. AP . .  cf) / 22.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . .  

DELTA DRY UNIT WT. = F - V .8 F 9 - f  * 

( PROCTOR E S T  DATA: [L] MAXIMUM DRY UNIT WT. &..5 (pcf) OPTIMUM MOISTURE CONTENT //* 7 (%$ 

COMMENTS: . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/ 000198 
0 

"&OSYNlEC ( h S U L T A N T S  FRE NO. 2-1&M)C 



LOCATION: FERNALD, OHIO 

DESCRIPTION: P k i e  z- DATE: I/ doy~/Ql?r~ month z*025 yeor 

PROJECT NO.&' '3y/ TASK NO.: 0 

MATERIAL lW'E:,(Y SUBGRADE / SUBBASE / CLAY / OTHER: 

Z COMPACTION: MOISTURE CONTENT RANGE: 

(ma€ ONE) 

1 

FDT LOCATION: >= . /&f ta, &?- FDT TEST NO.: C # 3 -  g7 

A 

B 
C 

D 

QA 1 D : T S Y  
CYUNMR NO. 

VOLUME(') 9.q a . .  . !cf! .4.43.3'/!?4.. E.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s'..??. . . . . .  

........................... 
MIGHT OF SAMPLE & % J N D ~  f l l b s )  F 

136  WEIGHT OF CYLINDER b l b a r  (Ibs) 
.................................................... J . . . .  ..... 

WEIGHT OF WET SAMPLE = B-C 
(!bS)*..4*.Ff .......................................... . . . . .  

('bs!. 
WET UNIT WEIGHT = D/A 

DRY UNIT WEIGHT = E/[l+(T/lOO)] (pcf) 
................................................. 

............................................ 

................ ............................ . . . . . .  

137,z 

l /h.  7 ,  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 

p 

(grams) 7.3. :g W. OF TARE NO. fb ' 

WT. OF WET SOIL & TARE s WT. OF DRY SOIL = Q-0 (grams) 25.2  
................................................... s e x  ................................................. ?. .. . . . .  

R WT. OF WATER = P-0 
(grams) b;y. ................................................... .................................................... 

WT. OF DRY SOIL & TARE (grams) L( 9l.b T MOISTURE CONTENT = (R/S)X100 (% 13 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT 

I 

COMPARISON WITH NUCLEAR GAUGE - A S N  0 2922 AND 0 3017 QA ID: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................................................................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

000199 1 
B 



- 1 -- GE OSYNTE c CONSULTANTS FLUORFERNALD 5310 - 
\ 

LOCATION: FERNALD, OHIO PROJECT NO.&&%L TASK NO.:& 

DESCRIPTION: .p h 4 s z  DATE: i& dayh& rnon th 7 ~ .  year 

/ \  / 
DETERMINATION OF DENSITY (DRIVE CYUNDER) 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

(Asmr D 2937) 

E WET UNIT WEIGHT = D/A 
.................. CYUNm *04- VOLUME(’.). . . .  !Cf! .PQ??.Y6! ........................................... !!bs?. . W.! . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .to4.7. 
A 

B W G H T  OF S A M P & T d D Z ,  (Ibs) y 5#6 F DRY UNIT WEIGHT = E/11+(T/lOO)](pcf) 

C WEIGHT OF CWNDER b 6 b - t ~  (Ibs) / ‘3 G 

2 .: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D WEIGHT OF WET SAMPLE = E-C (I&) q . ’ Z z  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

’ ,  

MATERIAL TYPE: / SUBGRADE / SUBBASE / CLAY / OTHER: 

+ 
MOISTURE CONTENT RANGE: -3% 

(QRLCLE ONE) 

X COMPACTION: 

E. CONTEr??. = .T. 7. .v. . . . . . . . . . . .  2,.5.’. ..!J.. . .  .si. MO!S E . CONTENT . . . . . . . . . . . .  .(?d. .J.6 .-9 . 

. . ............................. (PFf? . .p iL! .? .. v . . .  .??. DRY. UNIT .F:. . . . . . . . . . . . . . . . .  (p.0. . . . . . . . . .  / 0 $ 6  
DELTA DRY UNIT WT. = F - V -5-7 F p r  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS:. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................................... 

............................................... ............................................ 

. . . . . . . . . . . . . . . . . . .  ........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... 



- - J 1 FLUOR FERNALD -- GE OSYNTE c CONSULTANTS 
PI 

A 

B 

C 

D 

/ \  - 
DETERMINATION OF DENSITY (DRIVE CYLINDER) (Asrsr 0 2937) 
PROJECT ON-SITE DISPOSAL F A C l L l N  (OSDF) 

CYLINDER NO. WEI UNIT WEIGHT = D/A .................... 

............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F DRY UNIT WEIGHT = EAl+(T/lOO)](pcf) 

.............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...................................................... 

WnGHTOFS 

WEIGHT OF CYLINDER 

WEIGHT OF WET SAMP 

LOCATION: FERNALD, OHIO PROJECT N0.@13 I TASK N O . : O L  

DESCRl PTl ON: DATE: 23 day A L ? ,  month 
- 6  X 

P h  5 4 I TEST NO.: cj= 0 3 - - / 4 3  CTMJ 
\ 

f SPECIFICATION REQUIREMENTS: 

1 MATERIAL TYPE: @ SUBGRADE / SUBBASE / CLAY / OTHER: 

X COMPACTION: MOISTURE CONTENT RANGE: 

ONE) 

Z J X  

(FIELD TEST DATA - ASTM D 2937 QA ID: o % c \  

\ 1 I 1 I I 

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. O f  FOUR EQUALLY SPACED 
POINTS. TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAG€.HEIGHT AND DIAMETER. 

JELD MOISTURE CONTENT - ASTM D 2216 QA ID: \ 

Y 0 w. oF TARE N o e m  (groms) g . 2  R w. OF WATER = P-0 (grams) 74 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OF WET SOIL & TARE I ..... ................................. (grams) LJq, WT. OF DRY SOIL = 0-0 
......... I . . . . . .  . . . . .  ............................ 

/ 
COMPARISON WITH NUCLEAR GAUGE - ASTM 0 2922 AND D 3017 QA I D : & - -  - > 0 

. .  c!n?A.MP!SNRE. CQUE.N?.= . T . 7  .u.. . . . . . . . . . . .  .3:0. . .u.. . .PT. arO!SV CONTENT. . . . . . . . . . . .  .w.. 

. .  PT.,WET UNIT W. !.3'3: 5 v .FV. DRY. UYT .wr... . . . . . . . . . . . . . . .  ( P C f U . .  /J -3  
. .  

.................................... . .  . . .  . . . .  

DELTA DRY UNIT WJ. = F - V - I .% CVT 

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D . . . . . .  

L 

e~~~~~~~ COHSULTANTS FILE NO. 2-18-OM: CHEMED By: LJ SHEET NO. I,! 



f \ /  7 

LOCAflON: FERNALD, OHIO PROJECT N O . 6 &  TASK N 0 . n  V* / 
DESCRIPTION: P k e Z  DATE: x\ day% month -. 2- 3 year 

-- rer - GEOSYNTEC CONSULTANTS 11 FLUOR FERNALD 5310 

A 

B 
c 

J \  

DETERMINATION OF DENSITY (DRIVE CYLINDER) 
"ROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

( K T M  D 2937) 

............................. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

CWNDER NO. 

WEIGHT OF SAMPLE 

WEIGHT OF 

0 w. o f  TARE NO. z&- (gramsj g-. .~ R WT. OF WATER = P-0 (grams) 7 3 5  
.................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT- OF WT SOIL & TARE (grams) 550.67 s WT. OF DRY SO~L = 0-0 (grams) c/&4.@ 
.................................................................................................................... 

FDT LOCATION: 

FIELD TEST DATA - ASTM D 2937 QA ID: 

FDT TEST NO.: C F  0 3  -/ (62 
I 

\O WT. OF DRY SOIL & TARE (grams) 4V.q T MOISTURE CONTENT = (R/S)X100 /5,7, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . - . . y . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I..!..! ............................................. OF KT SAMPLE = (Ibs) I %.Lbl.... . I  ........................................... I . . . . . . . . .  I 
NOTE DRIVE CWNOER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 

POINTS. TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 
I ,  

EL0 MOISTURE CONTENT - ASTM D 2216 QA 10:- 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. Q2.7 (pcf) OPTIMUM MOISTURE CONTENT&&-(%) 

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . F T  NET UNIT WT. .(P.!>. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .............................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

..................................................................................................................... 1 ........................................................................................................ .@::::;;:: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



FLUOR FERNALD BI -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO.:&!&!- TASK NO.: @?- I 
DESCRIPTION: fhez DATE: day-&. month year 

SUEGRADE / SUBBASE / CLAY / OTHER: 

5: COMPACTION: ?r% MOISTURE CONTENT RANGE: 5-3 % 
MATERIAL TYPE: 
(m- M) 

Y -  - 
(FIELD TEST DATA - ASTM D 2937 QA ID: K s  

A CYLINDER NO.@-. VOLUME(') (Cf) E WET UNIT WGHT = D/A ................................................ ............................................ 
8 WnGHT OF SAMPLE & CWNDER ( b s )  F DRY UNIT MIGHT = E/11+(T/100)] 5 9 ................................................... ) . . . . . .  ........................................... 

G 
(Ibs) /I.%. 

c WEIGHT OF CWNDER 
................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

< D 
WEIGHT OF WET SAMPLE = - s> 

r 
ASTM D 2922 AND D 3017 QA ID: 

- 
COMPARISON MM NUCLEAR GAUGE - 

. . .  .. . . . . . . . . . . . .  ... DELTA .MPIISTURE. CONE.N?. = .?. 7. .u. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..(P.t). 

.ET. !!?!??RE .CONTENT: .(%. .%7. 
FDT. WET UNIT WT. 

DELTA DRY UNIT WT. = F - V 

RY. U K  .v:. . . . . . . . . . . . . . . . .  (PCf). . .FW. 
G @ 3 -  199 

7- 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS:. . 

................................. 9. .c . . .  . !!b.. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........................................................ 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

...................................................................................................................... 

, 1ELD MOISTURE CONTENT - ASTM 0 2216 QA ID: c 

34.7. 0 WT. OF TARE NO. L& (gramsj 3 3 R w. oF WATER = P-0 

p WT- Of WET'SOIL & TARE (grams) ' s WT. OF DRY SolL = 0-0 (grams) ' 2 y. 3 
............................................... .372!rl.. ................................................. P ....... 
........................................................................................................... 

D 

............................................................................................................... 

I .12/ 

............................... B 

Q 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT: Of DRY SOIL & TARE (grams) 333.6 . T MOISTURE CONTENT = (R/S)X100 (ss> ]z,// 

.. . . . . . . . . . .  



- 1 FLUOR FERN&b53 7') - -  GEOSYNTEC CONSULTANTS 
- 

LOCATION: FERNALD, OHIO PROJECT NO@ I ~ Y  TASK NO.? ' I  4 
r 

DATE: 02 day month 7 00 %ear 
h /o/ DESCRlP TI ON: P 3 4  

MATERIAL TYPE: e/ SUBGRADE / SUBBASE / CLAY / OTHER: 
(ma ONE) 

9: COMPACTION: 755% MOISTURE CONTENT RANGE: -*3% 
FDT LOCATION: c'?. 6 t ! Z b r d  &A If FDT TEST NO.: cFf13-2'' 

0 WT. OF TARE NO. # ?  6?o (grams) 6,:. R W. OF WATER = P-Q (grams) &3 
................................................. ....................................................... 

p W. OF WET SOIL & TARE (grams) 630.3 s Wf. OF DRY SolL = 0-0 ( g r o m s ) , 5 3 , q  
................................................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 23 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

< Q  

..................................................................................................................... 

WT. OF DRY SOIL & TARE (grams) T MOISTURE CONTENT = (R/S)X100 (9:) /uJ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 0064204, 
e 
c 

. .  oaTA .MO1STURE. CONTE.N?. = .?. 7. .I!. . . . . . . . . . . . .  .a s. .. !J. ... .FT. M?!STURE . CoNrrNT . . . . . . . . . . . .  I?) 

. .  ,WET .... UNIT W. ( p . 9 .  .I. Live 7 V FDT DRY UNIT-?:. (e.. cf) ........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DELTA DRY UNIT W. = F - V -5 3 F Q T  

- 
... .?: .s. . .  
124 6 ............ 



LOCAnON: FERNALD, OHIO PROJECT NO.: &?(3q/ TASK NO.: @i!cf 

DESCRIPTION: p hpcse LL DATE: day.+- month year 
/ 

f SPECIFICATION REQUIREMENTS: 

A CYLINDER NO.@-Q;Y VOLUME(') (cf) E WET UNIT WEIGHT = D/A 

B WEIGHT OF SAMPLE & CYLINDER F DRY UNIT WEIGHT = E/11+(T/100)](pcf) - 
c WEIGHT OF CYLINDER 

D WEIGHT OF NET SAMP 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?!?@SF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!bs! ..1.2.9: 6 . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!b? .5;7 /. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .lib, 3. . 

, . . . . .  , ....................... . . . .  !!bs? . .  Y'3.5.. . . . . . . . . . . .  ....................... 

G 
(Ibs) . I !  36. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

, 

MATERIAL TYPE: SUBGRADE / SUBBASE / CLAY / OTHER: 
taRLClE WE) 

0 

p 

(grams) 3 2 5 . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .5W!.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3Y?3. 

WT. OF TARE NO. (grams) &3 R WT. OF WATER = P-Q 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W- Of WET SOIL & TARE (grams) p S WT. OF DRY SOIL = Q-0 (grams) 

WT. OF DRY SOIL & TARE (grams) 355.4 T MOISTURE CONTMT = (R/S)X100 / / d  
/ 

ASTM D 2922 AND D 3017 QA ID: 
7 

f~~~~~~~~~~ WITH NUCLEAR GAUGE - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



c - 
m- GEoSYNTEC CONSULTANTS 

J\ 
TERMINATION OF DENSITY (DRIVE CYUNDER) (m D 2937) d 7 0  
~ J E C T  ON-SITE DISPOSAL FACILITY (OSDF) 

, 

FLUOR FERNALD . 

- 

LOCAnON: FERNALD, OHIO 

DESCRIPTION: fk€% 
PROJECT NO.G@&TASK NO.: -3 
DATE: /4 d a y J 3 ,  month . a 3  year 

MATERIAL TYPE: @' SUBGRADE / SUBBASE / CLAY / OTHER: 

FDT LOCATION: bl K d  m3eskF& FDT TEST NO.: GP.3-27g 

OM) 

% COMPACTION: MOISTURE CONTENT RANGE: 23% 

f F I E L 0  TEST DATA - ASTM 0 2937 QA ID: ) 
I A 

B 

C 

. .D. . .  

. .  (Ib?. - /%.2 
.......................................... !!bS! . ..5%. ... ................................................ I.@!? 
................................................. /I $9. ........................................................... 

WE'GHT. OF .E .SAEdPLE. .=. ?IC. ... !!bs? ..L%.?f. ........................................................... 

CnJfDER NO_a3-05c VOLUME(')*. (Cf) <@we 
WIGHT OF SAMPLE & CYUNDER 

E 

F 

WET UNIT WEIGHT = D/A 

DRY UNIT MIGHT = E/Il+(T/lOO)](pcf) 
....................................... .............................................. 

WIGHT OF CYUNDER (Ibs) G 

0 WT. OF TARE NO. (grams) /Q /17 R WT. OF WATER = P-0 (grams) 

(grams) $i '1:3 ................................................... w+f ....................................................... 

.......................... .! ............................................................................ .m 6 
p WT- OF WET SOIL 6: TARE s WT. OF DRY So(L = 0-0 

ZOMMENTS: . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................................... 

.................................................................................................................... 

0 WT. OF DRY SOIL & TARE (groms) / O f / , t  T MOISTURE CONTENT = (R/S)X100 (%) 
\ 

.. .............................................................................................................. 

............................................................................................................. -. 
1 5 ,  <- 

FDT MOISTURE CONTENT . .QRTA .MP!STURE. COf!JENT.= .?.: .u.. . . . . . . . . . .  .\:.Y.. . . .  u. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .w.. 
.......................................... .(P.!). .!36:8. .. v. . . .  .FDT DRY. UN'T .v:. . . . . . . . . . . . . . . . .  (P.. FDT WET UNIT W. cf) 

DELTA DRY UNIT WT. = F - V / 1.6 F O P  * 

i f ,  6 
I=-c 
........ 

. . . . . . . . . . .  



I I I  

LOCATION: FERNALD, OHIO PROJECT NO.:<&&U.!- TASK NO.: 3 
DESCRIPTION: fie r DATE: % d o y ~ 4 .  month 2003 yeor 

.II GEOSYNTEC CONSULTANTS 

- 
o w. oF TARE (gramsj R WT. OF WATER = P-Q (grams) 37 - 3  

................................................. &...\... .......................................................... 

p WT. OF NET SOIL h TARE (grams) s WT. OF DRY SOIL = 0-0 (grams) 3a-53 
................................................................................................................... 

’ FLUORFERNALD * 

(grams) 3)o-q T MOISTURE CONTENT = (R/S)X100 Q WT. OF DRY SOIL & TARE 
\ 

TERMINATION OF DENSITY (DRIVE CYLINDER) 
(.‘~JEcT ON-SITE DISPOSAL FACILITY (OSDF) 

13 i . \ 3  

. .on?!! .MOISTURE. CONTENT.=. .T.- .u.. . . . . . . . . . .  .< 9.. . . .  i.. .. .FDT MO!STURE.CONTENT.. . . . . . . . . . .  .w. .J&. 1 . .  . 
.......................................... FDT WET UNIT WT. .(Pc!). . J.3.2:5 .. V. . . .  .??. DRY. UNIT .K:. . . . . . . . . . . . . . . . .  (P.. cf) . . . . . . .  i 1 %  .-. 2 . 

DELTA DRY UNIT WT. = F - V 

:OMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7- d F v r  

. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

......................... ............................................................................................ 

.. .................................................................................................................. 

... ............................................................................................................. 

............................................................................................................. 
.. 0 
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c - 

AT- GEoSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO.:@~~I I  TASK NO.: 3 
DESCRIPTION: PLse x DATE: % d o y - L ?  month a year 

I 1 MATERJAL TYPE: (@ SUBGRADE / SUBBASE / OMER: 
(ma OM) 

A CWNDER NO. 3- VOLUME(’) E WET UNIT WEIGHT = D/A 

8 WIGHT OF SAMPLE & CYLINDER bs) 5 58 F DRY UNIT WEXHT = E/ I :~+(T /~~O) I (PC~)  i1a.c) 
C WIGHT OF CYLINDER G 

. . . . . . . . . . . . . . . . . . .  .!? .. f.5. ............. !Ff! +t?33-? 

. -0. . .  “‘GHT. o f  .F .SAMPLE. =. ?.TI=. ... !I?. SI . .  -4 . e 2 3  

!!bSs!. !as? 5 

.......................................... !I”!. . .I .? 3.5 .......................................................... 

. ........................................... . 

......................................... ..... *.... ......................................................... 

I 
1 - 1 X COMPACTION: ?5% MOISTURE CONTENT RANGE: 9- 3 

........................................................ ~ 

- 
. 3-i 

o wT. OF TARE NO. 6 . E  (grams) S s . 7  Et R W. OF WATER = P-Q (grams) 4g, i 
................................................................................................................... 

p WT. OF K T  SOIL & TARE (grams) yal;i 3 s W. OF DRY SOIL = 0-0 (grams) Q3 / ,7 
................................................................................................................... 

Q WT. OF DRY SolL & TARE 

zs COMPARISON WITH NUCLEAR GAUGE - A S W  D 2922 AND 0 3017 QA ID: 
~ ~~~~~ ~ 

................................ 

:OM MENTS: .................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T MOISNRE CONTENT = (R/s)xioo (XI 
\ (grams) 37Yd1; 

............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................................................................................... 

I 2- 9, I - laq 

.................................................................................................................... 

... ............................................................................................................. 

.............................................. -.e ................................................... 

I 

.......... 

0002. 



[A GEOSYNTEC CONSULTANTSJ [ -FLUOR FERNALD5 

LOCARON: FERNALD, OHIO 

DESCRIPTION: f h a 5 e s  DATE: - ' day& month m y e a r  
PROJECT N O . : h ? T A S K  NO.: 3 

- 

1 

MATERIAL W E :  e SUBGRADE / SUBBASE / CLAY / OTHER: &,&+Ed f i  .)I 
(URLCLE ONE) * 3 %  Z COMPACTION: 9F MOISTURE CONTENT R M E :  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  COMMENTS:, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NOTE: DRIVE CWNDER VOLUME IS OBTAINED B Y  MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. e 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.on?!! .M!?!STURE. C.QUENT. =. .T.-. .v . .  . . . . . . . . . . .  3.3. . . .  !J. . . .  .E. MO!STIIRE .coNTENi . . . . . . . . . . . .  .(?I. 
(P.9. .I43?D. . .  Y.. . .  .PT. !??I(. v?'r .3:. . . . . . . . . . . . . . . . . .  (I?.!). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S T  WET UNIT WT. 

DELTA DRY UNIT WT. = F - V 3.3 F07 * 
. .  .% 
!?? . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

%EOSWTEC CONSULTME flu NO. 2-18-DDC MEo(m By: & SHEET NO. -OF- I 



LOCATION: FERNALD. OHIO 

DESCRIPTION: 

PRCJECT NO.:&&%d-- TASK NO.:@3 

DATE: a day= month ad year 
' ?hse- 5 

.................................................................................................................... 

.................................................................................................................... 

' 

. . . .............................................................................................................. 

. . .  ............................................................................................................ * 

MATERIAL W E :  / 

9: COMPACTION: MOISTURE CONTENT RANGE: - ' 3 % M  
(ma 

# r 
cf5@3-3q/ / FDT LOCATION: c&&f -7d-  M6 m T  E S T  NO.: 

/ 

EOSINTEC CONSATANTS F U  NO. 2-18-00C 

A CYLINDER ~ 0 . j ~ i i .  VOLUME(') E WET UNIT WEIGHT = D/A ........................................... . ........................................... !c!? ,C!.??&? !!bs?. !la? 5 
......................................... WOGHT OF SAMPLE zl !bS!. 5 . c .  4. I. F.. ........................................ . .*. . 

.......................................... !!b?. k.. ............................................................ 

DRY UNIT WEIGHT = E/ll+(T/lOO)] (pcf). . iJ j  { c, 

c WEIGHT OF CYLINDER ' 7 5  G 

f i  D WEIGHT Of WET SAMPLE = E-C 

CHECKED BY: & 

........................................... !!bs?..!f.a9.3 ................................................... .-*-., 

MOlSTURE.CONTENT - ASTM 0 2216 - 
(grams) 86.B o WT. OF TARE NO. -23- (gromsj R WT. OF WATER = P-Q 

p WT. OF WET SOIL'& TARE (grams) 6 ~ 7 ~ i  s WT. OF DRY SolL = Q-0 (9roms) S32,8 
............................................................................................................ 

.................................................................................................................... 

Q WT. OF DRY SOIL & TARE (grams) sd/,,/ T MOISTURE CONTENT = (R/S)X100 (z) 
\ 16.. I /  

FDT MOISTURE CONTENT .QR?A .MOISTURE. CONTENT- =. .?.: .u.. . . . . . . . . .  .&.. .6. . . .  u.. ....................................... .(?I.. 
FDT Aw UNIT WT. pcf) i 33, V FDT DRY UNIT WT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(. . . . . . . . . . .  .f .......................................... .w. 

1 .(St,. . 

.i.'.%. .l . 
DELTA DRY UNIT WT. = F - V 1. CD F V 7 -  * 



FLUORFERNfiD * 

i k v  -- GEOSYNTEC CONSULTANTS 

I DESCRIPTION: DATE: a0 doy- month a ’ 3  year I 

A CYLINDER NO. - c, VOLUME(’) (Cf) E WET UNIT MIGHT = D/A 

B WOWT OF SAMPLE & CYLINDER (Ibs) 5,67. I 
................... .@. ? ! ................... .&33Yf? ........................................... .!!bs!. l.x!?.$ 
c WIGHT OF CYLINDER (Ibs!. .1?.’3.5 G 

F DRY UNIT WIGHT = E/lI+(T/100)] (pcf) \ I  3F I ................................................ .................................................. ... 
.............................................. .......................................................... 

.......................................... ....................................................... 

X COMPACTION: MOISTURE CONTENT RANGE: 

D WEIGHT OF WET SAMPLE = B-C (fb. SI .. .*.3q 

I l- f 1 FDT LOCATION: && FDT TEST NO.: Pfi3 -3so 

. /  

- 
o W. OF TARE NO. .%. (grams) R WT. OF WATER = P-0  (grams) 67.7 

.............................................. 1..%:.3. ......................................................... 

.................................................... (grams) s q i 3  ........................................................ .: p WT. OF WET SOIL & TARE s WT. OF DRY SOIL = 0-0 (grams) 972- I 
0 

\ 

.... . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL & TARE (9rms) ygoo/-l T MOISTURE CONTENT = (R/s)xim (s;> jy,,, 

............... ..................................................................................................... 

FDT MOISTURE CONTENT ..DELTA .MP?SNRE. CQVENT.= .T.: .u.. .......... ~ 5 . .  . .u. ....................................... .W. 
FDT WET UNIT WT. ”?*’ V FDT DRY UNIT WT. cf) ........................................... (P.!? . .t.>3. .& ........................................... (P. 
DELTA DRY UNIT WT. = F - V Ye 5 F P f  * 

............ ........................................................................................................ 

.&3. 
\ 1’3 8 6 . . . . . . . . . . . .  

. . . . .  ............................................................................................................ 

........... 
. -0 .................................. ........................................................ . . . .  



-- - -- GEOSYNTEC CONSULTANTS 

PROJECT NO.: 6h2// TASK NO.: LOCATION: FERNALD, OHIO 

DESCRIPTION: DATE: - .f day- #Q/ month -?%year 

SUBGRADE / SUBBASE / CLAY / OTHER: 

c *3% 
MOISTURE CONTENT RANGE: 

MATERIAL T V E :  
(am- ONE) 

Z COMPACTION: 

FDT LOCATION: d% &4 W FDT TEST NO.: cc03-3g6 

8 

c 
. . . . .  , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F DRY UNIT WEIGHT = E/[l+(T/lOO)] (pcf) 13.3 
G 

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WEIGHT OF 

WElGitT OF CYLINDER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  A CYUNDER NO..E~!K VOLUME(’) E 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WEIGHT = D/A (W &,’f 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D WEIGHT OF WET SAMPLE = B-C (IbS). 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  y 49 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 WT. OF TARE NO. EJ5P - (grams) 247,~ R WT- OF WATER = P-Q (grams) / 2 Z L  
. . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

72012- s WT. OF DRY SOIL = Q-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

p WT. OF WET SOIL & TARE (grams) ’ 
WT. OF DRY SOIL & TARE (grams) 83,s T MOISTURE CONTENT = (R/S)X100 (%I 17- /, 

. .DELTA .MP!SNRE. CONTENT. = . T .  - .u. . . . . . . . . . . . .  L< 9: 

-4. I 
. .  q T ,  ,WT UNIT WT. (P.?? . .I 3 5..& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DELTA DRY UNIT WT. = F - V 

. . . .  u. . . .  .FPT. MO!STIJRE. $0 
. .  v. . . .  .FDT. !??I(. UY.? .Y:. . . . . . . . . . . . . . . . .  (e. cf) . . . . . . .  117 .? if. . . .  

n r  * LfQ - 3% 
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CONTOURING LAYER 



5370 

IN-PLACE NUCLEAR TESTS 







r 

7. . .. , 

/ c 
C 
C 
C 

C 

4 5 
C 
I 
4 

r 
E 
)1 

C 

4 5 
c w 

.O cc a 

3 
.. 
w 
I- 
6 
D 

0 
I 
0 
- 

3 
Q z 
Y 
3 

. .  
.. - . -  

\ s  
0 
W 

0 

0 

0 
U 
w 

a a 

? 
z 

a 
W 
0 
3 a 
0 

1 .  
A 
0 z .  
W 

I- 

+ 
z 
0 
V 

6 -  

W z 
v, 
0 
I 

-3 w 
LL 
n - e 

I 

217 





r fl  
@ 
@ 
Q 
0 
C 

4 5 
C 2 

c4 
c 

C 

G L 

a z 
0 

I;-.- 

..... 

37 



t 

L. 



- 
3 
u) z 
0 
c> 
V w 
z 
$. m 
0 -w u 

J 

.-  

0 z 
I- 

2 

n >- 

W 
W 

2 
E 
0 
I 

8 
5 w 
0: 
05 
0 s z n a 
a W 

W 
0 
3 
4: 
0 

I 

G z 
v 

t- 
Z w -  
k z 
D 
V 



r 

d 

I;i 
t- 
Q 
D 

. ... 

000222 



r 

K a 
Y 
3 z - 

I 

. .. 

000223 



5370 

-7 



r 5 3 

. . . . . . .  . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  . . . . . . . . . . .  
. . . .  
. . . .  QI:.=,; &; 4: . . . . .  

x 2 -$Q: 8; : : : : 
Q . .  < -:\; \: - - - ,. . . . .  

. . . .  . . . . . . . . .  _ _ . . - . -  - .  . . . . . . . . .  

w 
0 z 
4 
K 

1 .. 

J 





s 

w 
I- 
Q 
D 

5 

000227 



: 



I - 

(I 

ij 
t- 
6 
D 

> 
4 P 

I 

d >  

- 

z 

4 0 
0 
-I 

I- 

P 

E 
0 z 

P 



r 
0 1 
r 

. . . -  

. _ . . - -  _ _ _ . - - .  

. . -  

. . -  
. . . .  

- . .  - . .- . . -  
* . , -  

_ . .  . . .  . . .  . . .  

P . > 

i 

a 

3 
J 
L 

4 

/ 
- 





J 



r . 
4 

C : 

r - Q 
W 
0 

E. 
V 

a 

m 

.. 
0 

J 

LL 
1 

J 

33 



f 



a : ;  . . . . . . .  
. . . . . . . . .  8.: : : :  : : :  : : 

. . - .  . _ . . -  g : : :  : : :  : :  . . . . . . . . . .  _ _ _ _  _ . - .  
. . . . . . . . .  0 I- . . . . .  

Z 

_ . _ - -  . - -  _ _ . _ _ - -  - . . - . . t- 2 I , $ : : :  . . . . . . . .  : : : :  : _ . _ _  

... : . 

..... 

000235 





a DRIVE CYLINDER TESTS 

I 

5 3 7 0  

080237 



(grams) 6.56 
(grams) $@ .. 

0 w. oF TARE No ! f i g  

p WT. OF WET SOIL & TARE (grams) 5 g? ‘7  S W. OF DRY SOIL = Q-0 

(grams) ssI.& R WT. OF WATER = P-0 
.................................................. .................................................. 

............................................................................................................ 

\ / L  
DETERMlNA7lON OF DENSITY (DRIVE CYUNDER) 

ON-SITE DISPOSAL FACILITY (OSDF) 
(ASTU D 2937) a PROJECI: 

LQ 

LOCATION: FERNALD, OHIO PROJECT N O . . m I 3  TASK NO.: ? * f  - I DESCRIPTION: p h 4 5 4  & DATE: /b dayA& month k0 3 year 

WT. OF DRY SOIL & TARE (grams) 518.3 T MOISTURE CONTENT = (R/S)X100 /‘,8/ 

(TEST NO.: c A/+ O Z - / E  - b7- / Cen 
Y 1 

r I  

SPEClflCATlON REQUIREMENTS: 

. . . . . . . .  . . . . . . . . . . .  . .DELTA.MOIS~RE.CONTENT.=..T.~. .U.. I.. .3..I.. I . -P . I .  .Ri. IVIF)!STURE.CONTENT.. .(?).I. ..K3. 

9: COMPACTION: MOISTURE CON 

................................... h c f ) .  . .  RT, .WET UNIT WT. 

DELTA DRY UNIT WT. = F - V 

cf) 126 8 . !3?.*.f . .  v. . . .  .R?. DRY. ur?!? .v:. . . . . . . . . . . . . . . . . .  (P.. . . . . . . . . . . .  
-51z F P T ”  Gq-u3-/f 

~ _ _ _ _  ~~~~~~ ~ _ _  ~ ~ __ 

PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT (3 
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- I -- GEoSYNTEC CONSULTANTS 
PI I FLUORFERNALP) 5 3 / 0  

\ 1 

(SPECIFICAT~ON REQUIREMENTS: 

LOCATION: FERNALD, OHIO PROJECT NO.:-&, TASK N O . : e .  / 
DESCRIPTION: a DATE: & day.& month year 

@ f -  I SUBGRADE / SUBBASE / CLAY / .@:/;7cr/am3 9 
(ma ONE) 

% COMPACTION: MOISTURE CONTENT RANGE: - -f- 34, 

A CYLINDER NO.@-G%? VOLUME(') WET UNIT WEIGHT = D/A ........................................... !c f! . w m s  .. E. ....................................... .!'bs!. !53..Z . 

...................................... WEIGHT OF SAMPLE & CYLINDER, - .  (!bs!. 5 x /  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J.fS:.%. 
C WEIGHT OF CYLINDER (IPS!. L 36.. G 

F DRY UNIT WEIGHT = E/ll+(T/lOO)](pcf) c 

............................................ ........................................................... 

....................................... .......................................................... 

I FDT TEST NO.: 

~. D 

/ - 

[FIELD TEST DATA - ASTM o 2937 QA ID: 

WEIGHT OF WET SAMPLE = E-C !!b.. SI .Y!y.C 

(grams) 4& 3 .  
p WT- OF WET SOIL & TARE (grams) 37[8 s WT. OF DRY SOIL = 0-0 (grams) 3 /pJ 

0 WT. OF TARE NO. - L53 (grams) ~ , 3  R WT. OF WATER = P-Q 
........................................................................................................... 

.................................................................................................................. 
4 

I 

1ELD MOISTURE CONTENT - ASTM D 2216 QA ID: 

\Q WT. OF DRY SOIL & TARE (grams) 3235 T MO1STURE CONTENT = (R/S)X100 (% /'3 J /, 113 

/ - 
COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA I D : - W  

. .on?!! .MOISTURE. GQNENT.= .T._ .u.. . . . . . . . . . .  -.(?:k .. !J.. . .  .FT. ??O!STIIRE.CONTENT.. . . . . . . . . . .  .(?I.. LZ- r  

. . . . . . . . . . . . . . . . . . . . . . . . . .  mT, UNIT WT. . . . . . . . . .  Jpcf). 1323. . .  v.. . .  .J?r !?RT. UY.r.Wr:. . . . . . . . . . . . . . . . .  (P.. cf) ..... //5-.p . . .  
DELTA DRY UNIT WT. = F - V 0 - 3  F v r  &&i@-W 

COMMENTS: . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

......... .......................................................................................................... 

............... B 
.................................................................................................................. 

..................................... ........................................................ . . . . .  

e~~~~~~~ ~ONSUCTANTS FILE NO. 2-is-00~ CHECKED BY: 4% 



DETERMINATJON OF DENSITY (DRIVE CYUNDER) (ASTM D 2937) 

MATERIAL TYPE: SUBGRADE / SUBBASE / CLAY / @:&Ad f.L a ..D/ 

X COMPACTION: 75% MOISTURE CONTENT RANGE: 23 0 

(CIRLQE ONE) 1 4- 

a 3 R O J E C T :  ON-SITE DISPOSAL FACILITY (OSDF) 

B 
C 

0 

I LOCATION: FERNALD, OHIO 

DESCRIPTION: fhx DATE: day.&% month .- year 

PROJECT NO.:- TASK N O . : H - f  

JEST NO.: rnd3 -3 

WOGHT OF SAMPLE & CYLINDER (Ibs) 983 F DRY UNIT WOGHT = E/[l+(T/lOO)](pcf) - .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /.&% 
WIGHT OF CYUNDER (Ibs) /, 3& G ................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIGHT OF WET SAMPLE = B-C (IbS). y5fl  ............................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

o w. OF TARE N O . & ~ @  (gromsj s.3 R WT. OF WATER = P-Q (grams) \- 

.................................................. (grams) “*7. .......................................................... 

.......................................................................................................... .4?. 
p WT. OF WET SOIL & TARE s WT. OF DRY SOIL = 0-0 (grams) 327.7 

J ( FDT LOCATION: &@2 f i d e -  FDT TEST NO.: m a - c c  

LQ 

\ / 
I 

(FIELD TEST DATA - ASTM D 2937 QA ID: r 3  \ 

WT. OF DRY SOIL & TARE (grams) 32,* T MO1STURE CONTENT = (R/S)XlO (a /5.<, 

CYLINDER N O . ~ W W ~  VOLUME(’) (cf) E WET UNIT WEIGHT = D/A ..... ........................................... ..... .I ..................................... ! ! b S ) . l . B L  I 

4 

ELD MOISTURE CONTENT - ASTM 0 2216 QA ID: LL+ 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. //6-< (pcf) OPTIMUM MOISTURE CONTENT&(%) 

‘ COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND 0 3017 QA ID:.*, 
. D ~ ? A . ~ ~ S ~ ~ ~ . C ~ ~ . N ? . =  .T.T. .u. . . . . . .  ....I.. /.,s. .I..!J. .I. .ET. MOISTURE.CONTEN T . . .  . . . . . . . .  

FT WET UNIT WT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( F f ?  l13.3.!!. I . .  !! . I. .ET. E T .  ur?!T: .v.. . . . . . . . . . . . . . . . .  

DELTA DRY UNIT WT. = F - V I F v r  d 
COMMENTS:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................................... 
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GEOSWIEC CONSULTANTS RLE NO. 2-1&00c 
e 

NO. 

000240 



GEOSYNTEC FLUOR 

DESCRIPTION: Phd5CZ DATE: /7_ day L e Y r n o n t h  -year 

MATERIAL TYPE: @ SUBGRADE / SUBBASE / CLAY / OTHER: 
(aFnaE ONE) 

?Z COMPACTION: 95-70 MOISTURE CONTENT RANGE: - +3 9, 
FDT LOCATION: a@ 335- FDT TEST NO.: 

A .  CYUNDER NO.@&& VOLUME(') (cf) E WFT UNIT WIGHT = D/A ............................................... . R W W  ........................................... !.I?!. . !33..E 

................................................ ./:3.!?. .................................................... 
B WRGHT OF SAMPLE & CYUNDER (Ibs) sb 82 F DRY UNIT wEK2-U = E/11+(T/100)1 (PC?. ./,/d:,$. . . . . . .  ............................................................................................... 
C IGHT OF CYLINDER (Ibs) G 

.. ............................................. -%,?$ ........................................................... D WIGHT OF WET SAMPLE = B-C (Ibs? 

o w- OF TARE NO. X (grams) 3 5 R W. OF WATER = P-Q (grams) Y 3, / f 
................................................................................................................... 

p WT. OF WET SOIL & TARE (grams) 3yz3 s WT- OF DRY SOIL = 0-0 (grams) 2 75'. ap' 
................................................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

... .................................................................................................................. 

. .  ................................................................................................................... 

\Q 

................................................................................................................. 

A / 

/IA I 

WT. OF DRY SOIL & TARE (grams) 38 yAL T MOISTURE CONTENT = (R/S)X100 (%) / ( / . 6  J 1 - 1  ' / A  

GEOSWTEC CONSULTANTS m NO. 2-10-00~ 
0 

. .J?R?A .MQS.W.RE. COr?E.NT. =. .T. .. .u. . . . .  . . .  .3...G.. .. !J.. . .  .FDT. AAO!STURE.CONTENT. . . . . . . . . . . .  .(?I.. 
. . . . . . . .  FDT. DRY. U K  .wr:. . . . . . . . . . . . . . . . .  (P.. cf) ................................... .. YT-.KT UNIT WT. .(P.!). ! 3 G . S .  

DELTA DRY UNIT WT. = F - V - b.2  F V T  

?1!..5? 
IZ? 9 . . . . . .  :. .. 



\ f  
_ .  

\ 

LOCATION: FERNALD. OHIO 

DESCRIPTION: f k S e  
PROJECT NO.: h%- TASK N O - : f l d  

DATE: /z day """y month -yeor I TEST NO.: DT4-3 -f I 

. I  - 
I -- GEOSYNTEC CONSULTANTS 

A CYLINDER NO.--!/ VOLUME(') (cf) ~ h j l  E WET UNIT WElGHT = D/A 

DRY UNIT WEIGHT = EA1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F .............................. OF SAMPLE 8€ .... . .  !!bs?. .wz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C WEIGHT OF CYLINDER ( ~ b s )  36 G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...........*....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D WEIGHT OF WET SAMPLE = E-C (Ibs) q.q& , . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

FLUORFERNALD 
5 3  0 

FIELD MOISTURE CONTENT - ASTM D 2216 QA ID: 
/ 

o wT. OF TARE NO. .!&E (grams) $-..,I R WT. OF WATER = P-Q (grams) qg.3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .?r?t.. . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p wT. OF VET SOIL & TARE (grams) 3g$, s WT. OF DRY SOIL = 0-0 (grams) ./ 

0 

SPECIFICATION REQUIREMENTS: 

MATERIAL TYPE: @ SUEGRADE / SUEEASE / CLAY / OTHER: 
(ma-€ ONE) 

Z COMPACTION: 95% MOISTURE CONTENT RANGE: f 3 %  

WT. OF DRY SOIL & TARE (grams) 3v@.sH T MOISTURE. CONTENT = (R/S)X100 (% /v,>', [ , / l / s  

I FDT LOCATION: [m@3 -77 FDT TEST NO.: 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT (4 
< 

COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA ID:.- 
. . . . . . . . . . . . .  

COMMENTS:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  ................................................................................................... . . . . . . . .  

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a. 
A 1 

*GEOSYUTEC CONSULTANTS F~LE NO. 2-18-mc 
CHECKED BY: 4- 
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a DRIVE CYLINDER TESTS 
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CELL 2 CAP 



FLUOR FERNALD . 
- -- GEOSYNTE c CONSULTANTS - 

\ J \  J 
DETERMlNA?'lON OF DENSITY (DRIVE CYLINDER) (ASW 0 2937) 0 (PROJECT ON-SITE DISPOSAL FACILIIY (OSDF) 

) 

~ 

(SPECIRCATION REQUIREMENTS: 

MATERIAL l W E :  FILL / SUBGRADE / SUBBASE / OTHER: 
(ma ONE) 

5: COMPACTION: &70 u/ MOISTURE CONTENT RANGE: f 3 27 

FDT LOCATION: FDT TEST NO.: CC@3-2 

E . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  
F 

G 

. . .  . . . . . .  / . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OF WET SAMPLE = B-. .!IPS!. .%. :! .3 
NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 

POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 
1 

QA ID: 
e- 

t flELD MOISTURE CONTENT - ASTM D 2216 k5 

WET UNIT WIGHT = D/A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113 DRY UNIT WIGHT = EAl+(T/lOO)] (pcf) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 WT. OF TARE NO.%& (grams) R WT. OF WATER = P-Q (grams) g7.7 
p WT. OF WET SOIL & TARE (grams) 5 g/. ( s w. OF DRY s m  = Q-0 (grams) q"6,9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( PROCTOR TEST DATA: EL] MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT (%j 

\Q 
WT. OF DRY SOIL & TARE (grams) qqy,z T MOISTURE CONTENT = (R/S)Xl00 <a 13.p 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4r.r Jb ' 
. .  DELTA .MP!STURE. CONEN?.  = .?. 7. .u. . . . . . . . . . . .  .I. ' .  5. . . .  v . . .  TENT. . . . . . . . . . . .  .(?4. . .  / :I 
. .  FT WET UNIT WT. ( .  pcf) I33.9 V FDT UNIT WT. .b.. cf) 11'1 .-I.. 

, DELTA DRY UNIT WT. = F - V - 12 n r  cw3-z 
COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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eGEoSmm UMS~JLTANTS FILE NO. 2-1&DDC 



- - -- GEOSYNTEC CONSULTANTS FLUOR FERNALD 

LOCATION: FERNALD, OHIO PROJECT NO.: 62f341 TASK NO.: q?-f 
DESCRIPTION: pL!%? k- DATE: E day+. month .-year 

- 

1 0 I WT. OF TARE NO. - 6% 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / OTHER: 
(CIRLCLE ONE) 

X COMPACTION: 990 WA-PE MOISTURE CONTENT RANG€: +3A &S 

I . . . . . { . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL & TARE (grams) S WT. OF DRY SOIL = 0-0 (grams) 3 Y&'- yI 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .%7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = P-0  
. . . . . . . . . .  (grams) I. .$...@. I.. R. .I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LO 

. . . . . . . . .  (grams) 1. .% 91 

WT. OF DRY SOIL & TARE (grams) 3 Y g d  T MOISTURE CONTENT = (R/S)X100 (% / ? . b  
Ln' 

/. f a  

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 



1 FLUOR FERNAI,b3 70~ 1 -- GEOSYNTEC CONSULTANTS 
- - - 

PROJECT NO.: TASK NO.: &- 
DATE: 2 day&$. month ,&@ year 

LOCATION: FERNALD, OHIO 

DESCRl P TI ON : 
< fha.se J 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / OTHER: 
(ma€ ONE) 

% COMPACTION: 95-7, MOISTURE CONTENT RANG€: + 34, 

I FDT LOCATION: &/tA '5 c q  FDT TEST NO.: CC@3- 3% 

. . . . . . . . . . . . . .  

. . . . . . . . .  

N O E  DRIVE CYUNDDi VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. OF FOUR EOUAUY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

.- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(PROCTOR TEST DATA: [LJ MAXIMUM DRY UNIT W T . , m . ( p c f )  OPTIMUM MOISTURE C O N T E N T a ( 3  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'e 
eGEoSmm W T u t T S  FllE NO. 2-18-0M: 



FLUOR FERNALD * 

- -- GEOSYNTEC CONSULTANTS - 
LOCAqON: FERNALD, OHIO 

DESCRI PTl ON: h s  Q S  DATE: 1') day,&h!$, month year 

PROJECT NO.b-- TASK NO.:& Y-( 

MATERIAL MPE: flu / SUBGRADE / SUBBASE / OTHER: 

Z COMPACTION: 75% &?2 MOISTURE CONTENT RANGE: f32 
(ma€ ONE) 

(FIELD TEST DATA - ASTM D 2937 QA ID: 
A CYUNDER N e 3 - O  VOLUME") UNIT WEIGHT = D/A I . . . ..I.. . . . . . . . . . . . . . . . . . . .  .6.. . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

c.?. 123.g 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N O E  DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 

...................... 

(PROCTOR TEST DATA: [LJ MAXIMUM DRY UNiT w. (pcf) OPTIMUM MOISTURE CONTENT 

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



- -- GEOSYNTEC CONSULTANTS - 
/ \  - J 

DETERMlNATfON OF DENSITY (DRIVE CYUNDER) (m 0 2957) *( PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

' FLUOR FERNALD . 

LOCATION: FERNALD, OHIO PROJECT NO.&&%- TASK NO.:O 'f%/ 

DESCRIPTION: 1 DATE: a da&-, m o n t h ? = ! = .  year 

MATERIAL W E :  FILL / SUBGRADE / SUBBASE / @/ OTHER: 
(aaclr ONE) 

Z COMPACTION: MOISTURE CONTENT RANGE: f<.% &fg 

A CYLINDER N - VOLUME(') (cf) & s t y  E WET UNIT WEIGHT = D/A .e.. . . . .  !3 . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
... G*og . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  .............e. 65 
F DRY UNIT WIGHT = E 

. .E. . .  .WE!"?. .OF. SACfP.!! .& 
C WEIGHT OF CYLINDER b/ 5 G 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  .(, 337 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D WEIGHT OF WET SAMPLE = B-C (Ibs) 9, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

o wT. OF TARE No.*& (grams) 5-d R w. OF WATER = P-0  (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .?8,.S. 

p WT. OF WET SOIL & TARE (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL h TARE (grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

...................... ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

fl$, 2,s w. OF DRY s o i ~  = 0-0 

5&-4 T MO1STURE CONTENT = (R/S)X100 (sr;> / / a  9' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
000547 

0 
I 

. .DELTA .MP!S.W.RE. CQUENT.=. .T.:. .u.. . . . . . . . . . . . .  d.&. . . .  !J. . . .  .??. jc/O!SNRE .CONTENT . . . . . . . . . . . .  .w. 

.. c?. ,WET UNIT WT. .(P.!). !3% .c V FDT DRY UNIT WT. (P. cf) . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DELTA DRY UNIT WT. = F - V 2. E3 F0-r 

.I. %.-.e. . .  

1 2 %  7 . . . . . . . . . . .  



DETERMINATION OF DENSIl7 (DRIVE (ASTU D 2937) @ PROJECT ON-SITE DISPOSAL FACILIlY (OSDF) 

CYLINDER ~0.0 3-11 VOLUME(') ...................................... !C f! . < om* 
(Ibs) 580 

WEIGHT OF CYLINDER (Ibs) 1.35 
WEIGHT OF SAMPLE & CYLINDER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................. i '  
WEIGHT OF WET SAMPLE = 8-C (Ibs) 4.y-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LOCATION: FERNALD. OHIO PROJECT NO.:&, TASK NO.: &/ 
DESCRIPTION: PhccseC DATE: - 27 day.* month .a year 
TEST NO.: - 

E 

F 
G 

. . . . .  

. . . . . .  

. .... 

SPECIFICATION REQUIREMENTS: 
A 

WET UNIT WEIGHT = D/A (IW ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DRY UNIT WDGHT = Efil+(T/lOO)](pcf) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MATERIAL TYPE: FILL / SUEGRADE / SUBBASE / OTHER: 
(CIRLCLE ONE) 

Z COMPACTION: MOISTURE CONTENT RANGE: 0 + 3  A& 

/33-cllq [ .... .  . . . . .  

. . . . .  

..... 

0 (grams) 8 /89,7 R W. OF WATER = P-Q (grams) L3 WT- OF TARE NO. - 
...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?5&. 

p WT. OF WET SOIL & TARE (grams) 737.6 s W. OF DRY SOIL = 0-0 (grams) &-e3 
................................................................................................................... 

/ 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ ~ ~ . ~ ~ . . . ~ ~ ~ .  ................................ . . . . .  t i  

<Q 
(grams) g#,@ T MOlSTURE CONTENT = (R/S)X100 /#g2 WT. OF DRY SOIL & TARE 

. .  DELTA .MOISTURE. CONE.NT. = .T. 7. ,u. . . . . . . . . . .  .0.-.3. . . .  !J. . . .  .??T E??! 

DELTA DRY UNIT W. F - V -3.3 

E .  C0NTW.T. . . . . . . . . . . . .  .m. 
N1.T .v: f37 / . . . . .  (P.. cf) ...................... SP.9. . . . .  : . . . . . .  Y. . . .  .F. !?v. UY.! .wr: 

F p r  d & ~ 3 . . -  - 

1 (pcf) OPTIMUM MOISTURE CONTENT <%)I 
~~ 

( PROCTOR TEST DATA: [L] MAXlMUM DRY UNIT WT. 

47, s ... ./& 
.. . . . .  //Y .-. p . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....... .............................................................................................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
000541 

GEOS~TEC CONSULTANTS FIE NO. 2-18-m~ SH€€T NO. 
0 

4.3  



DETERMINATION OF DENSITY (DRIVE CYLINDER) (m 0 2937) @ PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCAnON: FERNALD, OHIO PROJECT NO.:.-, TASK NO.: @4/ 
DESCRIPTION: h c i r e x  DATE: day,* month 2p03 yeor 

MATERIAL TYPE: FILL / SUBGRAOE / SUBBASE / @ OTHER: 
(CIRLCLE W) 

Z COMPACTION: 

&@#2 FDT TEST NO.: C C 0 3 -  1x6 FDT LOCATION: 

7 5  A92 MOISTURE CONTENT RANGE: @- 45% / p z  

VOTE DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in., AND CALCUlATlNG VOLUME USlNG AVERAGE HEIGHT AND DIAM!3ER. 

OA ID: cw ) 0 
I nELD MOISTURE CONTENT - ASTM D 2216 

A CYLINDER ~ 0 . 0 s .  VOLUME(') (cf) , o + ~  . .E WET UNIT WEIGHT = D/A /x-9 .................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 WIGHT OF SAMPLE & CYLINDER $, q.. . F DRY UNIT WEK3-U = Efil+(T/lOo)] (PCf) .l&', 7' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C WEIGHT OF CYLINDER (Ibs) /. G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D . WEIGHT OF WET SAMPLE = B-C (Ibs) 9,sV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 

o w. OF TARE NO. (grams) /?3,0 R w. OF WATER = P-0 (grams) psc 
p WT. OF WET SOIL & TARE (grams) ~~~~ s WT. OF DRY SOIL = 0-0 (grams) 

.......................................................................................................... .625!. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ Q  

DELTA DRY UNIT WT. = F - V b3.2 I I f D T *  &m.?-/ab 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS:. . 

WT. OF DRY SOIL & TARE (groms) g/g, I T MOIS'NRE CONTp(7 = (R/S)X100 (z)  f4-7f 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  ........................................................................................................ 

.DELTA .MPIISNRE. c0ym-r. f .?. 7. .u.. . . . . . . . . . . .  .L! .  . . . .  u.. . .  .FT. !!?!??RE .coNTEI?s:. . . . . . . . . . . .  .(?I.. f4fJ3A . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FDT WET UNIT WT. (P.!? . .13.&. 3. V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FDT DRY UNIT WT. (e. cf) . . . . . . . . . .  IJ I d  7 

........... ........................................................................................................ a .................................................................................................................. 



DETERMlNATiON OF DENSJN (DRIVE CYLJNDER) (m 0 2937) 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

DESCRIPTION: t3-k ser DATE: 3.7 day*, rnon th 2*0!yeor 

I LOCATION: FERNALD, OHIO PROJECT NO.:.&&& TASK NO.: &/ I 

0 WT. OF TARE NO. - R WT. OF WATER = P-Q (grams) / I  6. B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL h TARE S WT. OF DRY SOIL = 0-0 (grams) 773.8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !g3C3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Q 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / \m.A OMER: 
(ma€ ONE) 

Z COMPACTION: MOISTURE CONTENT RANGE: 

WT. OF DRY SOIL & TARE (grams) yp/, 5 T MOISTURE CONTENT = (R/S)XlOO (% /6 / 2' 

. .DELTA .MO~S.Wi? TENT. = .T .  .. .u.. . . . . . . . . .  

. . . . . . . . .  .(F(cf). . .  %T, WET UNIT WT. 

DELTA DRY UNIT W. = F - V 

.a,  .I:. . . . .  !J. ... .??. E?o!s~ec:?;oE(TEY.!. . . . . . . . . . . .  

.!3a,3.. . .  Y.. ... FD?. P?r. UNIT .v:. . . . . . . . . . . . . . . . .  (P.. cf) . . . . . .  IJg f 1.. 
-25 F O T  Cc*,o3-}#2 

.. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



-- - - GEOSYNTEC CONSULTANTS 11 FLUORI?EXNAL;370] 

LOCATION: FERNAU). OHIO PROJECT N O . : c r n ,  TASK NO.: 

DESCRIPTION: h e =  DATE: a7 day,&$L month _-~ year 

/ \  
OETERMlNAilON OF DENSITY (DRIVE CYLINDER) (AS"I4 D 2937) 
PROJECT ON-SITE DISPOSAL F A C l L l N  (OSDF) 

~~~ ~ ~ 

MATERIAL W E :  FILL / SUBGRADE / SUBBASE /- OTHER: 
(ma ONE) 

X COMPACTION: ?5- d e  MOISTURE CONTENT RANGE: 0-+3% M !  
FDT LOCATION: m*2 C&9F&* FDT TEST NO.: Cee3-/+3 

A 

B 

C 

D 

~ 

(Ibs) /35..6. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .m.3.:' 
. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Ibs) t .3y . .  

CYLINDER N0.034/fl VOLUME") (cf) ,03391 E WET UNIT WDGHT = D/A 

WEIGHT OF SAMPLE & CYLINDER (Ibs) .j,zX F DRY UNIT WEIGHT = E ~ ~ + ( T / ~ O O ) ] ( P C ~  

WIGHT OF CYLINDER 

WEIGHT OF WET SAMPLE = 8-C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G 

(lbs) . . #!$$ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RELD MOISTURE CONTENT - ASTM D 2216 

0 wT. OF TARE NO. 3&I/L~lf (grams) j%,o R w. OF WAXR = P-0 (grams) J/.y 
................................................. wY!i'. .......................................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL & TARE S WT. OF DRY SOIL = Q-0 (grams) 57z B 
, 

. . . . . . . . . . . . .  

\ Q  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL & TARE (grams) 7@,$ T MOISTURE CONTENT = (R/S)X100 (XI /3,7// 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e ................................................................................................................... 



LOCATION: FERNALD, OHIO PROJECT NO.: &d&. TASK N O . : @ L ~  

DESCRIPTION: p h  DATE: 3 6  d a y J Z ,  month year 

1 

(SPECIF1 CATION REQUIREMENTS: 

o WT. OF TARE NO. -PI (gromsj 5-1 R WT. OF WATER = P-0 (grams) &*ZZ 
p WT. OF WET SOIL & TARE (grams) 3g77 s WT. OF DRY SOIL = Q-0 (grams) 3 3 3 , s  

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................................................................................... 

OTHER: 

X COMPACTION: 9s A@ MOISTURE CONTENT RANGE: +3 z M z 
MATERIAL TYPE: flU / SUBGRADE / SUBBASE / 

(QRLCLE ONE) 

<Q W. OF DRY SOIL & TARE (grams) 3+/-& T MOISTURE CONTENT = (R/S)X100 (8 13. 95’ 

. .  DELTA .MPIISW.RE. COE?E.W. = .?. 7. .u. . . . . .  .b-. 9 . .  . .  !J. ... .?T. MO!STURE .CON . . . . . .  .(?L .E+.@. 

. .  CT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WET UNIT WT. .(PC!>. J.3.94.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  V FDT DRY UNIT W. . . . . . ( P C f ) . . m . I . .  
DELTA DRY UNIT WT. = F - V F P T  &g 

COMMENTS: . . . .  .a 11.. . . . .  .03.. . . . . .  )?..-.$. 8.. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.......................................................................................... ..................... 

.................................................................................................................. 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GEOSWTEC CCNSULTANTS FILE NO. 2-18-DM3 

0 



5370 I - 
'/  FLUOR FERNALD -- GEoS~YNTEC CONSULTANTS 

- 
13 

LOCATION: FERNALD, OHIO PROJECT NO.:&. d TASK NO.:&, 

DESCRIPTION: P h  32 DATE: % day& month .a year 

MATERIAL TYPE: flu / SUBGRADE / SUBBASE / OTHER: 
(QRLCLE WE) 

X COMPACTION: 95x 4pz MOISTURE CONTENT RANGE: 43% 4Pz 
1 FDT LOCATION:&a  FDT TEST NO.: 

A CYLINDER  NO.-^ VOLUME(') E WET UNIT WEIGHT = D/A (Ibs) ........................................... !?? . .us% ................................................. xwz. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3 :  71.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .l.. . . . . .  .- B WEIGHT OF SAMPLE & CYLINDER (Ibs) ' F DRY UNIT WDGHT = €/11+(T/lOO)](pcf) g.q 

. . . . . . .  
c WEIGHT OF CYLINDER G ., 

D WEIGHT OF WET SAMPLE = B-C 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, 

c... ..................................... (Ibs!. ..43.5.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .., 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a 

0 wr- OF TARE NO. U (gromsj $:+-. R WT. OF WATER = P-0 (grams) 5 g . z  
........................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL & TARE (grams) m.4 s WT. OF DRY SOIL = 0-0 (grams) 3&z 7 6  
.................................................................................................................... 

\ Q  WT. OF DRY SOIL & TARE (grams) g f / g  T MOISTURE CONTENT = (R/S)X100 <% /5&; 

. .DELTA .MPIISIURF. C.ONENT. =. .T. 7 .U. . . . . . . . . . . .  .e*. 6 .  . . .  Y. . . .  .ET. MO!STURE .CONTENT . . . . . . . . . . . .  .(?). . t5.Z. 
??..KT UNIT WT. SF!?. .&?Z .!. ET. !??I/. ?!I.! .v:. (P.. cf) [/t?.7 
DELTA DRY UNIT WT. = F . -  V -b .3  F v r  &L@3 4 9 8  

. .  ................................... . .... . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

COMMENTS:. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



FLUOR FERNAI,L3 7 0 e  1 - - -- GEOSYNTEC CONSULTANTS 

A CYUNDER NO&!!!! VOLUME(') (cf) E WET UNIT WEIGHT = D/A (W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mzq ................................................. a34 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .5-z/. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................................. ('"s! . .w.33. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B WIGHT OF SAMPLE & CYLINDER (Ibs) F DRY UNIT WEIGHT = E/El+(T/lOO)](pcf) i/j(7 
G C WEIGHT OF CYUNDER 

D WEIGHT OF WET SAMPLE = B-C 

/ 
DETERMlNATlON OF DENSlTY (DRIVE CYUNDER) (ASTM 0 2937) 0 PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

~ . . . ..................................... !!bs!. . $54. . . . . . . . . . . .  ~ . . ........................................... 

I LOCATION: FERNALD, OHIO PROJECT NO. :G0/341~ TASK NO.:@+\ 

DESCRIPTION: DATE: -day&& month year 
TEST NO.: @,o3 d.2 1 3 bc@3-12 

,, 

\ 1 

SPEClFl CAT1 ON REQUIREMENTS: 3 
MATERIAL W E :  FILL / SUBGRADE / SUBBASE / b z [ /  OTHER: 

o WT. OF TARE NO. 322. (gromsj - R WT. OF WATER = P-0 (grams) 

p WT- OF WET SOIL & TARE (grams) WT. OF DRY SolL = 0-0 (grams) 

................................................ .?.-?I ................................................. .Y!.e.?. 

................................................. .3)4,4 ................................................. ?4.22? 

(mu ONE) U 
% COMPACTION: MOISTURE CONTENT RANGE: I 

\Q WT. OF DRY SOIL & TARE (grams) 271.53 MOISTURE CONTENT = (R/S)X100 '6.3 J 

/ . .  DEL?!! .MP!STURE. CONTENT. = .?. - .u. . . . . . . . . . . . . . . . . . . . . .  v. . . .  .Ci. MO!STIIRE .CONTENT . . . . . . . . . . . .  .w. .l3: 3. 
. .  FD?. WET. UN'T .y: ....................... ( PCf) . . . . . . . . . . . . . . . . .  7 . . v  .ET. UN!! .v:. . . . . . . . . . . . . . . . .  (P.9.. 

DELTA DRY UNIT WT. = F - V -3. Y Cd@S-Z/S 
COMMENTS:. . . . . .  .29&y. B.2.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................................... 

.................................................................................................................. 

.............................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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A 

B 

C 

D 
L 

I1 GEOSYNTEC CONSULTANTS 

~~~~ ~~~ 

CYLINDER NO.DE~ZE VOLUME(') . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .e!. &3'6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!bs! . .  J:M.. 
WEIGHT OF SAMPLE & CYLINDER 

WEIGHT OF CYLINDER 

WEIGHT OF WET SAMPLE = B-C (Ibs) ~j/q7.. 

(IbS). . T ~ . ~ . I . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................. I.. 

DETERMINATION OF DENSKY (DRIVE CYLINDER) (AS7U D 2937) * PROJECT ON-SITE DISPOSAL F A C l L l N  (OSDF) 
I 

E 

F 

G 

LOCAnON: FERNALD, OHIO PROJECT NO.:- TASK NO.&. 1 
DESCRIPTION: h z -  DATE: .=. day- month  year 
TEST NO.: Dc @ Z  - )3 

fSPEClFlCATlON REQUIREMENTS: 

........................................... 

................................................. 

WET UNIT WEIGHT = D/A 

DRY UNIT WEIGHT = 

MATERIAL WE: RLL / SUBGRADE / SUBBASE / a/ OTHER: 

Z COMPACTION: p5z A-pz MOISTURE CONTENT RANGE: 

(ORLCLE ONE) 

o WT. OF TARE NO. .%. (grams) R WT. OF WATER = P-0 (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  KZ.. .................................................. .* 

................................................. .3c.l-9. .......................................................... p WT. OF WET SOIL & TARE (grams) s WT. OF DRY SOIL = 0-0 (grams) 25LCL 

/ 
FIELD TEST DATA - A S N  0 2937 

<Q WT. OF DRY SOIL & TARE (grams) 25fa T MOISTURE CONTENT = (R/S)X100 (8 

QA ID: KN 

/ & * 9 5  

/ 

. .  DELTA, .MP!SNRE. CONTENT. = .T .  - .u.. . . . . . . . . . .  .I:..!?. . . .  !J. . . .  .?T. MO!SFRE .CONTENT.. . . . . . . . . . .  .w. .?'a. 
FT WET UNIT WT. . . . . . . . . . . . . . . .  cf) . . . . . . .  i/s B . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spcf?, .!!!e. Y.. .?T. DRY. ur?!? .v:. . ( e . .  .-. 
DELTA DRY UNIT WT. = F - V -/1 a F v r d  &&3=~3~5 

COMMENTS:. . .3@ m y .  .&3. . . . . . . . . . . . . . . . . . . . .  

. .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........................................................ I i :I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a 



LOCATION: FERNALD, OHIO PROJECT N O . G Q ~ ~ / /  TASK NO.: 3 
DESCRIPTION: P k A S  < DATE: 5 day.&&. month year 

I - I 

A CYUNDER N . 3 * ~ c v  LUME(') (c f )  d.033 T E WET UNIT WEIGHT = D/A (W /37 r 

C WIGHT OF CYLINDER k /?. 3 (Ibs)' G 

. . . . . . . . . . . . . . . . .  .&.. . . . .  .&,,.s.. ............ .J?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I.. . . .  :. . . .  

................................... zc . . . . . . .  ....!<. 36. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B WIGHT OF SAMPLE Kc CYLINDER, . . .  (!bS) . .  46 F DRY UNIT WEIGHT = EAl+(T/lOO)](pCf) iz/ :$/J 

...................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MATERIAL TYPE: flu / SUBGRADE / SUBBASE / /CLAYJ/ OTHER: 
(aRLcLE ONE) 

X COMPACTION: MOISTURE CONTENT RANGE: +3%4f2 

D ........................................... WEIGHT OF WET SAMPLE = ( ! b S ) . . w ? .  ........................................................ ) 

R WT. OF WATER = P-0 (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) g..q .................................................... .?e. . 
0 WT. OF TARE NO. 

p WT- OF WET SOIL & TARE (grams) y71.l s WT. OF DRY SOIL = 0-0 (grams) 4b&4 ................................................................................................................... 

0 WT. OF DRY SOIL & TARE (grams) 416d T MOISTURE CONTWT = (R/S)X100 (% 13.32 

2- . . . . . . . . . .  . .DELTA. .MP!STURE. CQNTENT. E .T. .. .v. . . . . . . . . . . . .  -49.5 . . .  !J. . . .  .??. M?!STURE .CONTENT.. .m. J. .--e 
. .RT. WET. UNIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  w- (P.!) .!3 3! !. . . .  Y. . . .  .? RY. ur?!! .K:. . . . . . . . . . . . . . . . .  (P. .  cf) . . . .  136 _.. f . .  

DELTA DRY UNIT WT. = F - V 0.5 
. . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .......................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................................... 

................................................................................................................. 

................................................................................................................. @ 



- 
AW- G E O ~ T E C  CONSULTANTS FLUORFERNALD 

~ 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / omm: 
(QRLCLE ONE) 

% COMPACTION: 75 MOISTURE CONTENT RANGE: 

l i  

LOCATION: FERNALD. OHIO 

DESCRIPTION: PAZJ 
PROJECT NO.:h=-TASK NO.: 3 
DATE: &L day& month a year 

/ 

TEST NO.: c&_3# 293 3Cd-3-k 15 

~~ 

PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT wT. (pcf) OPTIMUM MOISTURE CONTENT 

( I b s ) .  /3&? ........................................... !c? ...&m3% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!bs! .2.5i%-.$ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I.@?:+,, 

c WEIGHT OF CYLINDER (Ibs) 615.6 G 

A CYLINDER  NO.,=^ VOLUME(') E WET UNIT WEIGHT = D/A 

B WEIGHT OF SAMPLE & CYLINDER F DRY UNIT WDGHT = E/[l+(T/lOO)](pcf) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D WEIGHT OF WET SAMPLE = B C < .................................. .-. . . . .  .<!bs? . !9C*?3 . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.?. . .L/L 35/h ...................................... .;I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

rlELD MOISTURE CONTENT - ASTM D 2216 

o WT. OF TARE NO. .U. (grams) R WT. OF WATER = P-0 (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.39.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6 945 

................................................. .?3?.&. ................................................ 3&.5 p WT. OF WET SOIL & TARE (grams) s WT. OF DRY SOIL = 0-0 (grams) 

Q WT. OF DRY SOIL & TARE (grams) 3"26.6 T MOISTURE CONTENT = (R/S)X100 (% / f @  ; 

.. DELTA .MOISTURE. C0NZ.v-r. =. .T. 7. .v. . . . . . . . . . . .  z:.! . . . . .  !J. . . .  .FDT. !?!??RE .CONTENT. . . . . . . . . . . .  .m. . 

DELTA DRY UNIT WT. = F - V - 3- 3 F w *  tU3-293 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WET UNIT WT. .(PFf). . !.3! re. . .  Y.. . .  .ET. DRY. VNlT .v:. . . . . . . . . . . . . . . . .  b.. cf) . . . . .  /?e : .? . 

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



LOCAflON: FERNALD, / OHIO 

DEscRiPnoN: h 3 ~ -  u 
PROJECT N O . : & m , T A S K  NO.: 3 
DATE: & day&& month a yeor 

MATERIAL I W E :  flu / SUBGRADE / SUBBASE / @ / OTHER: 
(mu ONE) 

9: COMPACTION: 9 5  MOISTURE CONTENT RANGE: 

A CYUNDER NO. VOLUME(') (cf) e E WET UNIT WEIGHT = D/A .................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!bs!. ?22 6. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!b.. .zw1.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' B WEIGHT OF SAMPLE & CYUNDER s) . F DRY UNIT WEIGHT = EAl+(T/lOO)](pcf) i ~ 9 . 6  

0 Wl.  OF TARE NO. 363 (grams) g.3 R WT. OF WATER = P-0 (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..b3.-.b.. 

(grams) .M:f ................................................ ..?a?.,?. ................................................. 
p WT- OF WET SOIL & TARE (grams) s WT. OF DRY SOIL = 0-0 

WEIGHT Of CYLINDER I. .c . .  I. .................................... 

LQ WT. OF DRY SOIL & TARE (grams) 356.7 T 

G 
. I.. .. .  I.. . . . . . . . . . . .  

MOISTURE CONTENT = (R/S)X100 <a /d.s ; 

........ 

16 * I  /t,'j>& . .DELTA .MOIS.W.RS. !aVE.K.=. .?.: .u.. . . . . . . . . . . .  43 . . . . .  Y. . . .  .??. !!?!SFRE .coNTwT: . . . . . . . . . . . .  S?). . . . . . . . .  

cf) / I Z  6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SPC!) . .131,6. . . .  v . . .  .e?. !?e).. ur?!? .v:. . . . . . . . . . . . . . . . .  (P.. . . . . . . . . . . .  
, DELTA DRY UNIT WT- = f - V 

FT WET UNIT WT- 

- 3 . 6  F v r  # ~~03-297 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  L 

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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CELL 6 LINER 



DE7Ef?MINAnON OF DENSITY (DRIVE ( A m  0 2937) e PROJECT ON-SITE DISPOSAL F A C l L l N  (OSDF) 

LOCATION: FERNALD, OHIO PROJECT N O . d m . T A S K  NO.: 3 
DESCRIPTION: e% - -  DATE: &% day-- month Z-~ year 

( I b s )  132.7 
................................................. B WEIGHT (Ibs) F9.Y ..F.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A CWNDER E WET UNIT WEIGHT = D/A ........................... . . . .  .w.33.in& .................................................... 
DRY UNIT WEIGHT = Efil+(T/lOO)] (pcf) j21.4. 

C WEIGHT OF CWNDER 606. ;I (Ibs) I 3f G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D WEIGHT OF WET SAMPLE = B-C (Ibs) ?.,.bo .................................................. .......................................................... 

MATERIAL TYPE: flu / SUBGRADE / SUBBASE / a/ OTHER: 

Z COMPACTION: MOISTURE CONTENT RANGE: j-32 @ 
(ma ONE) 

R WT. OF WATER = P-0 (grams) 
............................................... ....................................................... .?4!4. 

(grams) 431.q I 1 .  p 1 WT. OF SOIL & TARE WT. OF DRY SOIL = 0-0 
............................................... .................................................. 

. .DELTA .MOISTURE. CONTENT. = .T. .. .u.. . . . . . . . . . .  .-.!e.@. .. u.. . .RT. MO!STURE .coNTE!!!. . . . . . . . . . . .  .m. !!:.y& 

.. FDT WET. UYT .v:. ..................... J P C f ) .  !?!.&. . .  v.. . .  .FV. FRY. vr?!.r: .v:. . . . . . . . . .  . - .  . . . .  (P.!>. 1.2.9.3 
DELTA DRY UNIT WT. = F - V -2.9 FD7- * 

0 WT. OF DRY SOIL & TARE T MOISTURE CONTENT = (R/S)X100 I /’/ 
(PROCTOR TEST DATA: (L] MAXIMUM DRY UNIT WT. !zl*q (pcf) OPTIMUM MOISTURE CONTENT rz.4 (Z) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .................... . . . . . . . .  . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............... ...................................................................................................... 

’ .......... ........................................................................................................ 

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (1, 
GEoSmm CONSULTANTS FBE NO. 2-18-DOC 
e 



C( 53 70 

MATERIAL TYPE: flu / SUBGRADE / SUBBASE / *m/ QPEJ?: 
(ORLCLE ONE) 

X COMPACTION: 9.5 si', MOlSrURE CONTENT RANGE: #3% APZ 

FLUORFEWALD 0 1 . I 1  GEOSYNTEC CONSULTANTS 

A CYLINDER N O . D X -  VOLUME(') E WET UNIT WOGHT = D/A .......................................... j"f!d4!mW ........................................... !!"? !3Y.. 41 - 
B WEIGHT OF SAMPLE & CYLINDEs8lqlbs) F DRY UNIT WOGHT = E/Il+(T/lOO)](pcf) //&,z 
C WEIGHT OF CYLINDER G 

D WEIGHT OF WET SAMPLE = 8-C (Ibs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .&.5n. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !.b3 6 !!bs! . .6/6:.+. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/ \  - / 
OE7ERMlNAnON OF DENSITY (DRIVE CYUN DER) (m 0 2937) 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

............................... .tl .qq.9. . . . . .  .~.0)*-.'7. . . . . . .  .?. .4..5. jb.. ............. .............. 
# 

/ PROJECT NO.:GQ321/TASK NO.: 3 LOCATION: FERNALD, OHIO 

DESCRIPTION: ??id= ~L DATE: day& month s. year 
TEST NO.: cL03- 24 9483 -2 

o WT. OF TARE NO. & (grams) g:3- R WT. OF WATER = P-Q (grams) jlz 9 - 
.................................................... .................................................. 

Z?i. ... 
(grams) m.2 3?3 : 4. .......................................................... p WT. OF WET SOIL & TARE WT. OF DRY SOIL = 0-0 

................................................. 

f SPECIFI CAllON REQUIREMENTS: 

0 WT. OF DRY SOIL & TARE (grams) 35.5 T MOISTURE CONTENT = (R/S)X100 (%) 16-j 1 
~~ 

( PROCTOR TEST DATA: [L] MAXIMUM UNIT WT. /20.f) (pcf) OPTIMUM MOISTURE CONTENT (%) 

' COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA I D : L  

COMMENTS:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................... .............................................................. 

..................................................................................................................... 

.................................................................................................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 .......................... ......... ...... 

5 

@GEOSWTEC CCNSULTANTS FILE NO. 2-1s-ooc 



[ -FLUOR  FERN&^' . J 
DETERMINATION OF DENSrrY (DRIVE CYLINDER) (M 0 2957) e PROJECT ON-SITE DISPOSAL F A C l L l N  (OSDF) 

- 
MATERIAL TYPE: Flu / SUBGRADE / SUBBASE / =/ OTHER: 

% COMPACTION: 45 ‘‘, MOISTURE CONTENT RANG€: 

(aRLaL OH€) 

LOCATION: FERNALD, OHIO 

DESCRIPTION: hAse % 
PROJECT N O . : & m , T A S K  NO.: 3 
DATE: & day& month &a, year 

TEST NO.: L h - 3  - 74 Pc43 -3 
(SPECIFICATION REQUIREMENTS: 

A CYLINDER NO.P~B,~L VOLUME(’) E WET UNIT WEIGHT = D/A 

B 
........................................... !cf>O .-&3iWL.. ......................................... !!bs!. J32, 

C WEIGHT OF CYLINDER !J.S !!”! .&3: 9. G 

WEIGHT OF SAMPLE & CYUNDE6,mlbs) p47J-f DRY UNIT WEIGHT = E/I:~+(T/~OO)](PC~) 
........................................................ ............................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

<. D ................................ WEIGHT OF WET SAMPLE = 8 .-. C . . . .  ?. .4! fgd.. .................................... J 

~~~~~ ~ ~ 

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EOUAUY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

QA ID: gd 
* 

E D  MOISTURE CONTENT - ASTM 0 2216 

WT. OF WATER = P-Q 
............................. (grams) I b 3 6  .................. 

WT. OF WE-T SOIL & TARE WT. OF DRY SOIL = 0-0 
......................................... . . . . .  ........................................... 

WT. OF DRY SOIL & TARE (grams) 3 9 f /  I T I MOISTURE CONTENT = (R/S)XlW 1/63 
/ 

(PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. /2d9 (pcf) OPTIMUM MOISTURE CONTENTflfi/(7$ 

CT..WET UNIT WT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h c f ) .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .............................................. 

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................................... ........................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c .................... . . . . .  I 
\ 1 

sum Na IOF- J GEoSmm CONSULTANTS FILE NO. 2 - 1 8 - 1 ~  
0 



- - -- GE OSYNTEC CONSULTANTS 
\ - 

DETERMINATION OF DENSlTY (DRIVE CYLINDER) (rsSnr D 2937) 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

1 F L U O R F E ~ ~ ~  70 e j 

LOCAnON: FERNALD, OHIO A PROJECT N O . : & $ T A S K  NO.: 3 
DESCRIPTION: &.&E % DATE: &k day&,,"th tB3 yeor 

D WEIGHT OF WET SAMPLE = 8- (Ibs) (. .. I ............................ . 4 , ~ . b 5 . .  . .  ..k~3..4:. ._..I.?-. .d.+71b ............................ -1.. . . . . .  .,J 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / a/ OTHER: 

FDT LOCATION: M 6  & (-+) 

(ma€ ONE) 
5: COMPACTION: 95% A P2 MOISTURE CONTENT RANGE .+3% 4 e  

FDT TEST NO.: CL-03-61 

A CWNDER N 0 0 2 ' 0 0 7  VOLUME(') (cf) E WET UNIT MIGHT = D/A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !.lbSb33..$- '7 
B WEIGHT OF SAMPLE & C Y U N D E R S , g l l b s ) . ~ . ~ . 4 .  F DRY UNIT MIGHT = Efll+(T/lOO)](p~f) ,/4:4.5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1835 (Ib?. 6?!.-2.. G 

. r . .  
C WEIGHT OF CYLINDER ............................................. ................................................ . . . . . .  

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT W. /22-2 (pcf) OPTIMUM MOISTURE CONTENT /z.Z (%J 

o WT. OF TARE NO. ,34. (grams) 8 . 3  R WT. OF WATER = P-Q (grams) 5 9 q  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL & TARE (grams) 47ze( S WT. OF DRY SolL = 0-0 (grams) 403.8 
.................................................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\Q WT. OF DRY SOIL & TARE (grams) &,I T 

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  .................................................................................................... 

............................................................................................................ 

MOISTURE CONTENT = (R/S)X100 ( x )  i$B 1 

............................. ? .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  

1. s 

"GEOSWTEC CONSULTANTS FBE NO. 2-is-00~ 



DETERMlNATlON OF DENSTTY (DRIVE CYLINDER) (m D 2937) @ PROJECT: ON-SITE DISPOSAL FACIL IN (OSDF) 

MATERIAL W E :  FILL / SUBGRADE / SUBBASE / Icu\.// OTHER: 
(CIRLCLE ONE) 

9: COMPACTION: $5 A@ MOISTURE CONTENT RANGE: +3% #$P2 
FDT LOCATION: FDT TEST NO.: cl-03 - 7 5  

PROJECT N O . : b $ , T A S K  NO.: 3 
DESCRIPTION: DATE: day& rnon t h  a yeor 
TEST NO.: c.h%3 - 7.5 Dc d3 4s 

o WT. OF TARE NO. 47 (gramsj 3-g R WT. OF WATER = P-Q (grams) 

................................................ %@:Z.. ................................................. .a?$% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5?.2., 
p WT. OF W ? 3  SOIL & TARE (grams) s WT. OF DRY SOIL = Q-0 (grams) 

\Q WT. OF DRY SOIL & TARE (grams) 40z.7 T MOISTURE CONTENT = (R/S)X100 (% dL J 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................................... 

. .DELTA .MP!SIURE. C0NX.NT. =. .T. 7. .u. .@-.7. !J. .FT. !!?!STRE .CONTENT.. . .  I?). 

. .  %T. WET . . . . . . . . . . . . . . . . . . . . . .  UNIT .WT. .I.. . . .  .(pcf2. !.3Z.5. . .  v.. . .  .For DRY. !!!? .v:. . . . . . . . . . . . . . . . .  (P.. cf )  

. . . . . . . . . .  . . . . .  . . .  . . . . .  

DELTA DRY UNIT WT. = F - V - /  5Kr F D 7  cL&5-?5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

.. 123 .-. /. 1 

. . . . . . .  la : 7 
3.9 

CHECKED BY: ?w 



f f \ 

LOCATION: FERNALD, OHIO PROJECT NO.:&L%!!TASK NO.: 3 
DESCRIPTION: DATE: _dlq day& month .a, year 

-- - - GEoSYNTEC CONSULTANTS 11 FLUOR FERNALD 53/70 

(W ,#& 135.5 A CYUNDER NO.PQ!.VOLUME(') (cf) E WET UNIT WIGHT = D/A 

B WEIGHT OF SAMPLE & CYLINDER (Ibs) zLL7.q , F DRY UNIT WlGHT = E/11+(T/100)l(Pcf)..I~~$.. 

C WIGHT OF CYLINDER 6 h - 9  G 

.................................................................................................................. 

.................................................................................................... 

................................................................................................................... 
D WEIGHT OF VET SAMPLE = B-C (Ibs) 

L / \  - 1 
IETERMINATION OF DENSITY (DRIVE CYLINDER) 
ROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

(ASM D 2937) 

y.. ........................................... .Bb.J . .~  -?e. .4,.?4.. ..................................... J 

MAiERlAL TYPE FILL / SUBGRADE / SUBBASE / m/ OTHER: 

X COMPACTION: 9.52 APZ MOISTURE CONTENT RANGE: 

(ma ONE) 

o WT. OF TARE NO. 3@ (gromsj 8 . 5  R wr. OF WATER = P-Q (grams) - . 
........................................................................................................... 1 / 8 3 .  . 

............................................... .385-?3 ................................................ . m f Y  p WT. OF WET SOIL & TARE (grams) S WT. Of  DRY SOIL = 0-0 (grams) 

\Q WT. OF DRY SOIL & TARE (grams) &,q4 T MOISTURE CONTENT = (R/S)X100 (z) Is@$, 

. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  RE. CONTENT. = .T. :. .u. . . . . . . . . . . .  &:.Z. . . . .  !J. ... .??. !+?!SFRE. CONTENT .(?? 
.(Pel. / 3 6 r  3. V ........................................... FDT DRY UNIT WT. (P.. cf) ...................... 

DELTA DRY UNIT WT. = F - V - / . I  w r  C & ~ - M /  

..... ................................................................................................................ 

r3 -4 ....... L 
/&9 . . . . . . . . .  

..................................................................................................................... 

................................................................................................................ 

............................................................................................................... -a 



3 70 - I( FLUORFERNmD -- GE o h m  c CONSULTANTS 
- 

LOCARON: FERNALD, OHIO PROJECT NO.:GQsz//.TASK NO.: 3 
DESCRIPTION: DATE: 3 d u y k  month .E year 

c 

/ \  - 
ETERMINATION OF DENSITY (DRIVE CYLINDER) (m D 2937) 
ROJECR ON-SITE OISPOSAL FACILIIY (OSDF) 

A CWNDER ~0~l-16- VOLUME(') E WET UNIT WEIGHT = D/A (IW 13s. y ........................... .2k& 
. .  .s! .. E. 8.2. :. F. ...................................................... 

..................................... ..!.I?.. . .......................................................... 

.;E!! ... 93.3?.4.? .......................................................... 
8 W G H T  O f  SAMPLE & DRY UNIT WEIGHT = E/Il+(T/IOO)](pcf) /[& d &  
C WEIGHT OF CYLINDER 608.2 (Ibs) / .  3 \/ G 

................................. 

................................................................................................................. 

<. D 

I I 

WEIGHT OF WET SAMPLE = B-C 4 

MATERIAL TYPE: flu / SUBGRAOE / SUBBASE / @ OTHER: 

Z COMPACTION: MOISTURE CONTENT RANGE: 

(ma 

0 W. OF TARE NO. - 3 0  (grorns) 8 . r  R W. OF WATER = P-0 (grams) dk 6 
................................................................................................................... 

WT. O f  WET SOIL & TARE (grams) 5 - 2 2 2  s WT. OF DRY SOIL = 0-0 (grams) 4 12. / 
.................................................................................................................... 

LQ 

/ 
COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND 0 3017 QA ID:= 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  .WT UNIT WT. 

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL & TARE (grms) c/b&L T MOISTURE CONlENT = (R/S)Xl00 (a) /v,  J 1.197 

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  .................................................................................................................. 

..................................................................................................................... 

.......... . .  ...................................................................................................... 

............................................................................................................... ,e 
GmSnmc CONSULTANTS m NO. 2-18-ooc 0 



- I( FLUORFERNALD a51370 - - .  GEOSYNTEC CONSULTANTS 
- 

LOCATION: FERNALD, OHIO PROJECT NO.d&%ZLTASK NO.: 3 
DESCRIPTION: P h A s i  DATE: & day& month ~u. year 
TEST NO.: C L 0 3 - / 3 R  nc$3 -8- 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / @/ Omm: 

X COMPACTION: r04 MOISTURE CONTENT RANGE: 

(ma ONE) 

FDT LOCATION: M6Ce&l6% FDT TEST NO.: C L  d=j-/W? 

FDT WET UNIT WT. .......................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A CYLINDER NO@-&~ 7 VOLUME(') ( c f )  E WET UNIT WEIGHT = D/A (W /39 s ............................... .2 703;3 . .  .. !?+?37.?Y. ..................................................... ... . 

C WEIGHT OF CYLINDER [{'z (Ibs) G 
................................................. J.0.3.C .......................................................... 

B WEIGHT OF SAMPLE & CYUNDER (Ibs) 76. :.F DRY UNIT WEIGHT = E/11+(1/100)1 (PCf) 1 2 1 , y  ........................................................ ...................................................... 

D WEIGHT Of  WET SAMPLE = B-C 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

...................................................................................................................... 

_. .  .................................................................................................................. 

\.. ....................................... !!!s!. .%.d.l. 

................................................................................................................ 10. ............................................................................................................... 

........................................................ ) 

CHECKED BY: 

0 WT. OF TARE NO. - *Y 2 (grams) p : ,  R WT. OF WATER = P-Q (grams) L3L 
................................................................................................................ 

p WT. OF WET SOIL & TARE (grams) 5 71, / s WT. OF DRY SOIL = Q-0 (grams) 464: y- 
................................................................................................................... 

L a  WT. OF DRY SOIL & TARE (grams) 993. .S' T MOISTURE CONTENT = (R/S)X100 (%) 15.6, 1 1 3  )- 



f \ 

LOCARON: FERNALD, OHIO PROJECT N O - S T A S K  NO.: 3 
DESCRl PTI ON: PAS4 $- L DATE: day& m o n t h 2 2 ,  year 

MATERIAL TYPE: FiU / SUBGRADE / SUBBASE / 
CCCE) 

7: COMPACTION: 9s';% 4 P 'MOISTURE CONTENT RANGE -t3% r4-P E. 

mt LOCATION: @6 c/i;w e&. FDT TEST NO.: b l  3 - /  fy 

EJqE DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACOD 
POINTS. TO AN ACCURACY Of 0.01-in.. AND CALCUlAllNG VOLUME USNG AVERAGE HEIGHT AND DIAMETER. - .  

QA ID:*' 
4 

ilD MOlSTURE.CONTENT - ASTM D 2216 

0 WT. OF TARE NO. - R WT. OF WATER = P-0 (grams) 3576 
.................................................... ........................................................... 

......................... CWNDER Nd3*k/VOLUME(')  ap.i.t  

............................ ~ ., ?'*. ...................................................................... I J.? y. 
A 

B WEIGHT OF SAMPLE ';z & ?- YLINDER (Ibs) 5,f 6 F DRY UNIT WIGHT = E/11+(T/100)] (pcf) 
............................................................................ WET UNIT WOGHT = D/A ( I b s )  /si! / (cf) .033c$f E 

c MIGHT OF CYLINDER * p . ( ~ b s )  I . 3 6  G ..................................... ......................................................................... 
0 WElGHT OF WET SAMPLE = 8-C (Ibs) y.19 b .................................................................................................................... 

WT. OF DRY SOIL = 0-0 1 I WT: OF WET SOIL & TARE 
............................................... ...... 

WT. OF DRY SOIL & TARE T MOISTURE CONTENT = (R/S)X100 (7:) /ya 

COMMENTS:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..... ................................................................................................................ 

................................................................................................................... 

................................................................................................................ 

................................................................................................................ 



f 7 f  7 

LOCATION: FERNALD, OHIO PROJECT N0.:6d32'I TASK NO.: 3 
DESCRIPTION: P X A - 2  DATE: k day&- month 2003 yeor 

- 

- Jl FLUORFERNaD 5870 - -  GEoSYNTEC CONSULTANTS 
_I 

... ('bs?. . !% A CYLINDER NO?%& VOLUME(') (Cf! . , ~ 3 3 ~ ~ ~ ~ ~  E WET UNIT MIGHT = D/A .......................... .............................................. 
F 

c WEIGHT OF CYUNDER db9.1 m (Jbs) / 3 G 

D WEIGHT OF WET SAMPLE = B-C (Ibs) Cf,6 2 

DRY UNIT WEIGHT = E/11+(T/lOO)](pcf) . ................................................. WEKW OF SAMPLE '$?%!&$. (Ibs) 5 (.. 96..  :. ........................................................ 
...................................... 9 ......... ...'...... .......................................................... 

................................................................................................................... 

\ / \  - J 
ETERMINATJON OF DENSITY (DRIVE CYUNDER) (m 0 2937) 

'ROJECT ON-SITE DISPOSAL F A C l L l N  (OSDF) 

0 WT- OF TARE NO. *'I - (grams) 2?J R WT. OF WATER = P-Q ( g r a m s ) . W  
................................................... ........................................................... 

p WT. O f  WET SOIL & TARE (grams) Df'6 S WT. O f  DRY SOlL = 0-0 (grams) gof. y 
............................................................................................................... 

j ,L. 

L 2. f 

MAlEF2IAL TYPE: FILL / SUBGRADE / SUBBASE / @/ 07HER: 
OM) 

7: COMPACTION: q5z APiT MOISTURE CONTENT RANGE: *3% APZ 

LQ WT. OF DRY SOIL & TARE (grams) 5 /  7.5 T MOISTURE CONTENT = (R/S)X100 (z) &,/A uL3 . 

123.1 

.. DELTA .MOISTURE. CONEY?.= .T.- .u.. . - . [ a .  3 . X i  . .!J... . .FDT MO!STURE.CONTWT:. . . . . . . . . . . .  .m- 

. .For .T. !?I.! .!?: . . . . . . . . . . . . . .  .J.3 j..?. . (Pcf) . ... . F o i  DRY. !!I!.!?:.. . . . . . . .  /C.?!%!?.++ 
DELTA DRY UNIT WT. = F - V -1.7 -=f F D 7  

j J *  - 
.. .fA3..\ 

..................................................................................................................... 

..................................................................................................................... 

................................................................................................................ e . . . . . . . .  ........................................................................................................ 



- 11 FLUORFERNALD 53/70 -- GEoSYNTEC CONSULTANTS 
I 

LOCATION: FERNALD, OHIO PROJECT N O - W T A S K  NO.: 3 
DESCRIPTION: PAAS4 DATE: dag&-!!% month 260)- year 

h 

A CYUNDER (cf) 033y4/ E WET UNIT WIGHT = D/A (W 19.7. 
B WIGHT Ibs) $. 73- , F DRY UNIT WIGHT = E/11+(T/1m)](Pcf) 

.................................... .j?. .......................................................................... 

......................... . i ' .  .. -?. ........................................................... 8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C WEIGHT OF CYUNDER bb& r.l (Ibs) / / 3 y  G 

D WEIGHT OF WET SAMPLE = B-C (Ibs) 

I I MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / & OTHER: 
(c1RLc.C w 

121, / 

I % COMPACTION: 9% MZ MOISTURE CONTENT RANGE: f.3%#& I 

\. .............................................. .!/J./. ........................................................ > 

R 
.................................................... 

p WT- Of SOIL & TARE (grams) S 

(grams) T 

539.3 
\Q WT. o f  DRY SOIL & TARE 456.J 

........................................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..... ................................................................................................................ 

..................................................................................................................... 

WT. OF WATER = P-Q 
.................................................. 

WT. OF DRY SOIL = 0-0 

MOISTURE CONTENT = (R/S)X100 (%) 

................................................................................................................ :a ............................................................................................................... 

FDT MOISTURE CONTENT %) f i  132 . .  DELTA .MOISTURE. CONrE.NT.= .T.: .u.. . . . . . . . . . .  .Q<b.. . .  .u.. ...................................... .(. .... y.  . 

. .  ................................... .(P.!>. /. .??X . . . . . . . . . . . . . . . .  . . . . .  . .  FT. $3 UNIT WT. v RT. DRY. Ur?'.! .v:. (P.. cf) I Z J  .:.. 3 
DELTA DRY UNIT We = F - V 

. . . . . . . . .  

-0.b &a$- F D T  

COMMENTS:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



- J 1 FLUOR FERNALD - -  GEoSYNTEC CONSULTANTS - I 
LOCATION: FERNALD, OHIO PROJECT NO.@@.TASK NO.: 3 
DESCRIPTION: h 5  e DATE: day& month ._2163 year 

\ / \  

DETERMINATION OF DENSllY (DRIVE CYUNDER) (m D 2937) 0 ROJECE ON-SITE DISPOSAL FACILITY (OSDF) 
I 

A CYLINDER NO..-. VOLUME(’) E WET UNIT WEIGHT = D/A (Ibs) JYS, 
B WEIGHT OF SAMPLE & CYLIh f ER s> 

......................... -3.9 48 . . . . . . .  !c!? .8..??!).98 ......................................................... 
.......................................... !!b.. . d:. .Qy I.. ................................................ .!. 

C WEIGHT OF CYLINDER 6 lyg  (Ibs) G 
................................ . 4 . .  .......... .1!36.. .......................................................... 

F DRY UNIT WElGHT = E/[l+(T/100)](pcf) 123 z/ 

.................................................. D WEIGHT Of WET SAMPLE = B- !T (Ibs) %@. 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / 0 OTHER: 
(ma.€ WE) 

X COMPACTION: MOISTURE CONTENT RANGE: +-3% A - e  
FDT LOCATION: FDT TEST NO.: 

........................................................ J 

.CLD MOISTURE. CONTENT - ASTM D 2216 QA ID: 

(grams) ~ 57:. 7 
(grams) 4w: 3’ 

0 w. OF TARE No.#= (gramsj 8 ,  q R w. OF W A m  = P-Q 

p WT. OF WEI SOIL & TARE (grams) yB$,a s WT. OF DRY SOIL = 0-0 

............................................................................................................ 

........................................................................................................... 

\Q 

. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................................... 

... .................................................................................................................. 

WT. OF DRY SOIL & TARE (grams) 4 ~ j q , /  T MOlSTURE CONTENT = (R/S)X100 13‘5, /-;/ef 

........................................................................................................ m ................................................................................................................ ........ 

. .  .. . . . . . . . . . .  . .DEL?!! .MQSTURE ONE.N?.= .?._ ,u.. . . . . . . . .  :?yo3 Y.. .FT MO!STURE.CONTENT.. .(?I. 
.. FT. . K T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UNIT WT. l P . 9 . .  1.3 fr,.z. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V F T  DRY UNIT WT. 4. 

DELTA DRY UNIT WT. = F - V F D T  cl ~3 *2@ 

0 GEoSmxc CQUSJLTANTS FIE NO. 2-18-DOC CHECKED BY: 4 l  

r l -  .&.e 
.i?? :. ! 



- (I FLUORFERNALD 5170 -- GEOSYNTEC CONSULTANTS 
- 

LOCATION: FERNALD, OHIO I ,  PROJECT N O . G . , T A S K  NO.: 3 
DESCRl PTl ON: P b 5 A .  r /  DATE: a day& month ~-5year 

\ J\ - 1 
ETERMINATION OF DENSJlY (DRIVE CYUNDER) 
,IOJECE ON-SITE DISPOSAL FACILITY (OSDF) 

(ASM D 2937) 

A CYUNDER NOQg-7 V U E(') (cf) e&q)C E UNIT WEIGHT D/A (Ibs) I 3k y ...................... ...&j.$,. -9.. ......................................................................... 

.......................................... !!bs?. 5-3 .I. :. .................................................. .:. ... 

................................... E. 1l.Z.. . .  !!bs!. .I.1..3.5:. ........................................................ 

B MIGHT OF SAMPLE & CYLINDER F DRY UNIT WIGHT = E/[:l+(T/lOO)](pcf) / / f  3 
OF G 

................................................................................................................. <6 D WEIGHT OF WET SAMPLE = B-C (Ibs) 

0 WT. OF TARE NO.?!& 

? Wl. OF WET SOIL & TARE (grams) 5027 s WT. OF DRY SOIL = Q-0 

(grams) [.-7 R WT. OF WATER = P-Q (grams) 67- f 
(grams) 4 3 6 ,  $ 

.......................................................... ................................................. 

................................................................................................................... 

MATERIAL TYPE: Flu / SUBGRADE / SUBBASE / @/ OTHER: 

% COMPACTION: MOISTURE CONTENT RANGE +\3% AfZ 
ONE) 

<Q WT. OF DRY SOIL & TARE (grams) qqye 7 T MOISTURE CONTENT = (R/S)XI00 / (1.9) /. / '/? 

COMPARISON WlTH NUCLEAR GAUGE -, ASTM D 2922 AND D 3017 QA 1D:fl 
9- L/ U FDT MOISTURE CONTENT 12' . .DELTA .M!?GTURE. CONENT.= .T.x .u.. . . . . . . .  .I. .ye.. . .I.. . .  .I.. .................................... .(%.I.. .m 

FT - K T  UNIT WT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(PC?>. 
DELTA DRY UNIT W. = F - V 

. .  . . .  . . . . . . . . . . . . . . . .  cf) . . . . . . .  J 'i 7 . .!$?:F. !! .ET. DRY. U K  .K:. (P.. : 
L% F D T  

..................................................................................................................... 

... ................................................................................................................... 

..................................................................................................................... 

................................................................................................................ 

. . . . . . .  ........................................................................................................ -a 



- - -- GEOSYNTEC CONSULTANTS I 

A CYLINDER E WET UNIT WEIGHT = D/A (W 133. 7 
8 WEIGHT :. F DRY UNIT WEIGHT = EA1+(T/100)] (Pcf). . ].22...7 

...................................... y#. ....... .? ............................................................... 

.......................... . . . .  .......................................................... 

.......................................... 
C WUGHT OF CYLINDER 6 i S . 8  (Ibs) / 5 6 G 

D WUGNT OF WET SAMPLE = 8-C (Ibs) .................................................. .............................................................. 

\ 
XTERMINATION OF DENSITY (DRIVE CYLINDER) (m D 2937) PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

- 
R WT. OF WATER = P-Q (grams) 

.................................................... 8 :.>. .................................................. >. I? 2. 
p WT. OF WET SOIL & TARE (grams) ,!./s-3 s WT. OF DRY SOIL = 0-0 (grams) 42,̂ .8 

0 WT. O f T A R E N O F m  

.................................................. .......................................................... 

LOCAnON: FERNALD, OHIO PROJECT N O L W T A S K  NO.: 5 
DESCRIPTION: P h . 4 - 5 e T  DATE: - 22, day& month .a year I TEST NO.: C L !  - d 3  -25r Dq?3--.\4 

\Q 

\ I 

SPECIFlCATlON REQUIREMENTS: 
fl- 

/ 

WT- OF DRY SOIL & TARE (grams) L/37,  T MOlSTURE CONTENT = (R/S)X100 (x )  1 ?,OJ 1, I 
--a 

I I MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / OTHUI: 
taFnclE aJ0 

.DELTA .MOISTURS. CONENT.=. .T.: .u.. 

DELTA DRY UNIT WT. = F - 

......... l%Z . .u.. . .FT. MorsruRE.CONTENT.. . . . . . . . . . .  
. .  FT..%T ................................. UNIT WT. JPC!)..!?#.F!. V FDT DRY UNIT WT. (e.. cf) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

v ,I -0 F V f  

X COMPACTION: MOISTURE CONTENT RANGE: yT % AP2 I 

* l Z . 3  . .  .c?Py.. 
. . . . . .  / 2  Y : - .  3 .. 

W”’ DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 
POINTS. TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

RID MOISTURE CONTENT - ASTM D D  QA ID: 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT- 12 c/. 3 (pcf) OPTIMUM MOISTURE CON&% /A (4 

COMMENTS:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................................... 

..................................................................................................................... 

................................................................................................................ 

............................................................................................................... ,a 



L - - -  GEOSYNTEC CONSULTANTS 

LOCADON: FERNALD, OHIO 
DESCRIPTION: P4,SLZ , DATE: -a. d a y h  month zv*3 year 

PROJECT N&%TASK NO.: 3 

\ 

ETERMINATION OF DENSITY (DRIVE CYUNDER) (m 0 2937) 
~ O J E C T  ON-SITE DISPOSAL F A C l L l M  (OSDF) 

0 w. OF TARE (grams) g, L- R WT. OF WATER = P-Q (grams) 61.9 
.................................................................................................................. 

p WT. OF WET SOIL & TARE (grams) j'J5.7 s W. OF DRY SOIL = 0-0 (grams) 4890 
.................................................................................................................... 

\ Q  WT. OF DRY SOIL & TARE (grams) y9Y.Z T MOISTURE CONTENT = (R/S)X100 (%I 

OTHER: 

% COMPACTION: MOISTURE CONTENT RANGE: ?3% Bp t 
MATERIAL TYPE: FILL / SUBGRADE / 

(CIRLCLE OCCE) 

/ Y, / ) /,/ Y) 

/FlELD TEST DATA - ASTM D 2937 . . QA ID: vLr 
..... A ...............................(.....I..-... CYUNDER N O P ~  -16 VOLUME(') (c f )  0334,! ......................................................... E WET UNIT WIGHT = D/A r36.p' 
B WElGHT OF SAMPLE & C NDE ' Ibs) 5 187 . F DRY UNIT W G H T  = E/11+(T/100)](Pcf) . . . . .  ,. .................................................................................................... .//."/:.t. 

E T  WET UNIT WT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(P.!>. . . . .  .: . . . . .  

DELTA DRY UNIT WT. = F - V 

l 3 F  f 
I ,  \ 

. ....... 

cf) 1 I f - /  Y.. . .  .E, DRY. UN'T .v:. . . . . . . . . . . . . . . . .  ( P . .  . . . . . . . . . . .  
n r  * t L Q 3  -a57 

. . . .  COMMENTS: ................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........... .......................................................................................................... 

...................................................................................................................... 

..................................................................................................................... 

................................................................................................................ 

............................................................................................................... e 



GEoS~YNTEC CONSULTANTS 1 I FLUOR FERNALD 

LOCATION: FERNALD, OHIO PROJECT N O . d . . T A S K  NO.: ? 
DESCRIPTION: DATE: .a day& month year 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / OTHER: 

g! COMPACTION: MOISTURE CONTENT RANGE: *3/0 p P 3 .  0 

0 WT. OF TARE NO.'- R W. OF WATER = P-0 
.......................................................................................................... 

p WT. OF WET SOIL & TARE S W. OF DRY So(L = 0-0 
.................................................. ..................................................... 

FIELD TEST DATA - ASTM D 2937 QA ID:H-,] 

Q WT. OF DRY SOIL & TARE (grams) 478.L T 

E WET UNIT WEIGHT = D/A 

MOISTURE CONTENT = (R/S)X100 (a) / ~ J J  /. 1s 

.DELTA .MPIISTURE. CONTENT. = .T. 7. .u.. . . . . . . . . .  .I.%.-?. .. !J. . . .  .For MO!STURE .CON'IENT.. . . . . . . . . . .  .w.. 
FDT WET UNIT WT. 1'35- cf) .......................................... -(PC!). . . . . .  .'.T .. Y. . .  ?. DRY. UYT .v:. . . . . . . . . . . . . . . . .  (P.. 
DELTA DRY UNIT WT. = F - V 2$ F v r  * 

CY ,PI .Y.. . 

1 / 3.: ......... 

. . _ _ _  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

...................................................................................................................... 

................................................................................................................... 

................................................................................................................ 

3) ................................................................................................................ 

! 



f 7 /  \ - 

LOCATION: FERNALD, OHIO PROJECT NO--TASK NO.: 7 
DESCRIPTION: DATE: .aLday,&.d$ rnonth?00/?yeor 

MATERIAL W E :  flu / SUBGRADE / SUBBASE / 
(aRLcLE ONE) 

% COMPACTION: 
0 

MOISTURE CONTENT RANGE: $- 3k 4PZ 5 o/ 

FDT LOCATION: FDT TEST NO.: a3-289 

0 WT. OF TARE NO. T- 6 (gramsj 6 L/ R WT. OF WATER = P-o 
........................................................................................................... 

p WT. OF WET SOIL & TARE (grams) 557.55 s WT. OF DRY SOIL = 0-0 (grams) qso. r 
.................................................................................................................. 

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  .................................................................................................................. 

i Q 

..................................................................................................................... 

WT. OF DRY SOIL & TARE (grams) r8.9 T MOISTURE CONTENT = (R/S)X100 (%) J ? #  8 /, / 78 

................................................................................................................ 

................................................................................................................ .e 

.DR?A .MPIISTURE. CONTENT. = .T. .. .u. . . . . . . . . . .  %:?. .. !J. . . .  .e?. !O!STIIRE .CONTENT. . . . . . . . . . . .  .(?4. 
.. . K T  .................................. UNIT WT. SP.9 ..!>!:T . .v . .  . .R?. DRY.UN!?.!?:.. . . . . . . . . . . . . . .  .k.. cf) 

DELTA DRY UNIT W. = F - V c *  6 5  F v r  

GEoSmm ~~HSULTANTS FILE ~ a .  Z-~S-DDC 
0 

! . y 4 2  
J .  L2 . . . . . .  ' 6 

c H E m  BY: w 



I -- GEOMTEC CONSULTANTS 
/ \  - / 

ETERMlNATlON OF DENSITY (DRIVE CYLINDER) (ISSM D 2951) 
w~~,j,c,, ON-SITE DISPOSAL FACILITY (OSDF) 

FLUOR FERNALD * 

I LOCAnON: FERNALD, OHIO PROJECT N O 6 - T A S K  NO.:$ - I 

1 I \  

DESCRIPTION: &,,, 'r7 DATE: d a y h  r n m t h z z  yeor 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / @ OTHER: 
OM) 

X COMPACTION: ?5% MOISTURE CONTENT RANGE: t 3 %  A P Z  

(Ibs) A CYLINDER NO. 3-0 VOLUME(') E WET UNIT WEIGHT = D/A 

B WEIGHT OF SAMPLE & C N&R Ibs) 8s- , F DRY UNIT WOGHT = E/11+(T/100)l(pcf) 1 I G - q  
C WEIGHT OF CYLINDER b/ f  3 (Ibs) 35 G 

................... .P.. ... .& . 
$7. (!S')CQ?3.??Y ................................................. .f?y,y. 

.................................... . f . .  . . . . . . . . .  L! .. .- .......................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................. ........................................................... 

/ 3  44 

............................................................................................................... I :m ............................................................................................................... 

D WEIGHT OF WET SAMPLE = B-C 
(Ibs) t./!r'i 

0 WT. OF TARE NO?- $7 (grams) !..3 R WT. OF WATER = P-0 (grams) 753  
.................................................. ............................................................ 

p WT. OF WET SOIL & TARE (grams) 55j7 s WT. OF DRY SO~L = 0-0 (grams) y71.d' 
................................................................................................................... 

, t.157 

\Q 
W. OF DRY SOIL & TARE (groms) 784, / T MOISTURE CONTENT = (R/S)X100 (s=> +5=9-,76 .P 

irrlL.5- .. .on?!! .M@STURE. GWEN?.= .?. .. .u.. . . . . . . . . .  .5.9*.5.. .. !J.. .. .FDT MO!STURE.CONTENT.. . . . . . . . . . .  .m- . .:/. 
S P 4 .  !.3?.-.3 . . .  Y. ... .???. !??u. ur?!i: .v:. . . . . . . . . . . . . . . . .  (P. cf) . . . . . . .  /lY ... L4 . . .  . .  fl?. .................................... WET UNIT WT. 

, DELTA DRY UNIT WT. = F - V 

COMMENTS: 

1-6 F D r  * 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....... .............................................................................................................. 



370 
- 
I -- GEOS~YNTEC CONSULTANTS 

MATERIAL W E :  FILL / SUBGRADE / SUBBASE / 
M) 

3: COMPACTION: 9 S 3  MOISTURE CONTENT RANGE: *3% AP 7 

FDT L O C A l l 0 N : d  .&l*L/q C- Ber- FDT TEST NO.: C L 8 3 - 3 3  1 

\ J 
- TERMINATION OF DENSITY (DRIVE CYLINDER) (Asna D 2937) 

MOISTURE CONTENT - ASTM D 2216 h+ - 
0 W. O F T A R E N 8 -  5-6 (grams) 2% R w. oF WATER = P-Q (grams) 

p W. OF WET SOIL & TARE (grams) 5 9 . 1  s W. OF DRY SOIL = 0-0 (grams) 

............................................................................................................ 252519 

........................................................................................................... %b:S 

- 
JECE ON-SITE DISPOSAL FAClL lM (OSDF) 

Q W. OF DRY SOIL & TARE (grams) qfC(,r,-' T MOISTURE CONTENT = (R/S)Xl00 (%) 
\ 

- PROJECT NO.@&-!-!-TASK NO.: 3 I 

/&.a/ 

- -  I I TEST NO.: 3 -3?! d3-u R 
DESCRIPTION: DATE: 2- d a y - k ~  month 'Looye,, 

. . . . . . . . . . . . .  

2OMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................................................................................... 

. * .  ............................................................................................................. 

................. -0 ..................................................... .................... .................. 



f \ - 11 FLUOR FERNALD - N I -- GEOSYNTEC CONSULTANTS 
i 

LOCAT)ON: FERNALD, OHIO 

DESCRIPTION: DATE: day& month a. year 

PROJECT N O . : m T A S K  NO.: 3 

A CYLINDER NO. - I  VOLUME(') cf) E 
................... .!3. .. -1.. .............. !. ... &3334.. 
...................................... OF &c CyLJNDER.. . .  !!bss!. .% $3. :. F.. 

.......................................... !!bs?. .C@..f!-. .". . 
c WEIGHT OF CYUNDER 

D WEIGHT OF WET SAMPLE = B-C (lbs) . 4a47 ................................................................................................................. 
\ 

SPECIFICATION REQUIREMENTS: 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / m/ OTHER: 

z X COMPACTION: 95 MOISTURE CONTENT RANGE: t 3 . A  & 0 
-1 

(!bs!. ./3-*p 
........................................... ..m. 
..?. 1.s. ....................................... 

Wl3 UNIT WElGHT = D/A 

DRY UNIT WEIGHT = EAl+(T/lOO)](pcf) 
......................................... 

/ 

I FDT LOCATION: & P! !  LAS + &A ck FDT TEST NO.:- I 

p 

\ 

Q 

WT. OF WET SOIL & TARE S WT. O f  DRY SOIL = 0-0 (grams) 
................................................. (grams) *.-8 ................................................. 

l- lq .  8 (grams) 3H25 T MOISTURE CONTENT = (R/S)X100 (X) WT. O f  DRY SOIL & TARE 

w. OF TARE NO. SI- (gramsj s .z ,I R 1 wT. w WATDi = P-0 
............................................................................................... 

O 1  

.FDT. WET. u!!? .Y:. ..................... J P C f ) .  
DELTA DRY UNIT 'WT. = F - V - 3.q 

1.31-b. . . .  v . . .  .F?. DRY. UNIT .?:. . . . . . . . . . . . . . . . .  (e. .  cf) 12Q2.1. 
=-h F v r  

. . . .  

COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA ID: 
- FDT MOISTURE CONTENT . .DU?A.MPI1STURE. CWENT.= .T.- .u., . .Ob2 .-. .!J.. 1 . .  .................................... .( 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................................................................................... 

................................................................................................................ 

... ............................................................................................................. 

............................................................................................................. .. e 
;EOSVNTEC CONSULTANTS FILE NO. 2-18-OOC SHE3 NO. 

I&, b 

579 



I I I  

LOCATION: FERNALD, OHIO 

DESCRIPTION: 

PROJECT N O . : & W - T A S K  NO.: 3 
DATE: a day a 7 month &- year 
&-2S,%I 

.I1 GEoSYNTEC CONSULTANTS 

A CYLINDER NO.&@? VOLUME(') cf) E WET UNIT MIGHT = D/A (W 

I FLUOR FERNALD 5 317 o 

............................................ !. .. .Pb.3344 ................................................. JS-5 
........................................ ..!!b.378.. :.. ...................................................... 
............................................... (Ibs) .6fLZ<??:. ... /35 _" ............................................ 

8 WIGHT OF SAMPLE & CYUNDER s) F DRY UNIT WEIGHT = EAl+(T/lOO)](pcf) //5.3 
c WEIGHT OF CYLINDER 

D WEIGHT OF WET SAMPLE = B-C (fbS). $'4" ........................................... ............................................................ 

/ \  - 1 
RMINATION OF DENSITY (DRIVE CYLINDER) (ASM D 2937) 

A 
3 JECE ON-SITE DISPOSAL FACILITY (OSDF) 

o 

p 

\ 
0 

wr. OF TARE NO. hUL (gromsj R WT. OF WATER = P-0 (grams) 5 - b  
................................................. ..til3.. ........................................................... 

W. O f  W ! 3  SOIL & TARE (grams) , S WT. OF DRY SOIL = 0-0 (grams) 3386 5# ................................................. A. ........................................................... 

$7 T MOISTURE CONTENT = (R/S)X100 (2) 14 9 (grms) 3.y& W. O f  DRY SOIL & TARE 

t - I 

. . . . . . . .  . . .  . . . . . . . . . . .  . .DELTA.MOIS.NRS. CONEN?.= .T._ .U.. .r@-.7.. .U.. .?T. MOISTURE.CONTEY.?. 
. .FDT. WET. UNIT .wr.. V FDT DRY UNIT WC. ...................... (Pe) . in+.$ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (F!). 

DELTA DRY UNIT WT. = F - V -L .cI F D T  * 

I MATERIAL TYPE: flu / SUBGRADE / SUBBASE / f c l A Y l /  OTHER: 
(ma w 

X COMPACTION: 45 x MOISTURE CONTENT RANGE: r-3% krP 2 

.(?)..1*..44 
.i/b.-7. 

PROCTOR TEST DATA: [L] MAX~MUM DRY UNIT W T . ~ ! ~ ~  I (pcf) OPllMUM MOISTURE C O N T E N T S ( % $  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................................................................................. 

............................................................................................................. 

.. .:. ............................................................................................................. 



f \ /  7 

LOCATION: FERNALD. OHIO PROJECT NO.:@S! TASK  NO.:^- 
DESCRIPTION: ’ DATE: day (237 month a yeor 

- 11 FLUORFERNALD 5 f 7 0  -- GEoSYNTEC CONSULTANTS 
I 

I 

MATERIAL TYPE flu / SUBGRADE / SUBBASE / @/ OTHER: 
( r n c a  MI 

X COMPACTION: 9s- MOISTURE CONTENT RANGE: 9.3 % APZ- 
FDT LOCATION: cdl &&, A a r  FDT TEST NO.: P i  m.?-S4d 

RMINATION OF DENSITY (DRIVE CYLINDER) (m 0 2937) 
~ J E C T  ON-SITE DISPOSAL F A C l L l N  (OSDF) 

A CYUNDER N O . @ m V O L U M E ( ’ )  E WET UNIT WEIGHT = D/A (IW ............................................ !“?-e>334b5 ................................................ .13.4+8. 

.......................................... C WEIGHT OF CYLINDER 9 3 q  !!bs!. .643..1 . .G.  . .?. 5. r5.. ...................................... 

B WEIGHT OF SAMPLE & CYUNDER (Ibs) 265t-;b:.F7 DRY UNIT WEIGHT = E/11+(T/100)1 (PCf).  . / /? 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..................................................... 

D WEIGHT OF WET SAMPLE = B-C .......................................... ........................................................ 
J 

- 
0 w. oF TARE NO. .s, (grams) g6& R WT. WATER = P-Q (grams) 51. 6 ................................................................................................................... 

p WT. OF WET S61L & TARE (grams) 421-5 s WT- OF DRY SOIL = 0-0 (grams) 361 5 ................................................................................................................... 

=OMMENTS:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. ............................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .............................................................. 

............ ........................................................................................................ 

....................... .......................................................................................... 

Q WT. OF DRY SOIL & TARE (grams) T&2y T MOlSTURE CONTENT = (R/S)X100 (% 
\ 

.. .............................................................................................................. 

............................................................................................................. .e. 

v-3) 

MECKED w Y: 

FT. WET UNIT WT. SP.!). . .  .................................... 

DELTA DRY UNIT W. = F - V 

is.@. Y.. FDT DRY UNIT W. (P.. cf) a. 5 
-?, b F V T  # C b 3 -  34b 

.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



- )I FLUORFERNALD AW- GEOSYNTEC CONSULTANTS 
- 

LOCAnON: FERNALD, OHIO PROJECT N0.6Q321r  TASK NO.: 3 
DESCRIPTION: QhA>e Z DATE: & dayT*, month 200- year 

\ / \  
RMINATION OF DENSITY (DRIVE CYLINDER) (m 0 2937) 

)JECE ON-SITE DISPOSAL FACILITY (OSDF) 

A CWNDEF? NoD~'/O- VOLUME(') (cf) E WET UNIT WDGHT = D/A (W ............................ .#&. 

............................................ J.? ........................................................... 

. ~. .. .WS3Yk! ................................................. ./3K 6 .  
1 .r7, .1 . B WEIGHT O f  SAMPLE & C W N  k Ibs) J.r/ , F DRY UNIT WEIGHT = E/I:~+(T/~OO)I(PC~) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

c WEIGHT OF CYLINDER 6pgV 8 J d l b s !  . G 

D WEIGHT OF WET SAMPLE = B-C (Ibs) ................................................ .!f!?.7. 

I MATERIAL TYPE: FILL / SUBGRADE / OTHER: 

MOISTURE CONTENT RANGE: 

(ma€ ONE) 

5! COMPACTION: 
I 

I c 

FDT LOCATION: n FDT TEST NO.: (1 
\ 

......................................................... J 

0 WT. OF TARE NO. N (gramsj v - . ~  R wT- OF WATER = P-0 (grams) 
.................................................. ........................................................... Yy 3 

PROCTOR TEST DATA: ,111 MAXIMUM DRY UNIT W. (pcf) OPTlMUM MOISTURE CONTENT (9 
COMPARISON WlTH NUCLEAR GAUGE 7 ASTM D 2922 AND D 3017 QA ID: oza 4 

.DELTA .MQSTURS. cqr?~.NT. =. .T. - .u. . :. . . . . . .  .k.!l.+.'. .' I .. u . 1. FDT MOISTURE CONTENT %) 13.9 I(*: ... ..................................... .( . .I .. .A. 

. 
c a 

p 

Q 
\ 

WT- OF WET SOIL & TARE (grams) 4,-?+6 s WT. OF DRY SOIL = 0-0 (grams) 7 b6-Y 
.......................................................... ................................................. 

WT. OF DRY SOIL & TARE (groms) 5959 T MOISTURE CONTENT = (R/S)X100 (z) 2. z 

:OMMENTS:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....................................... 

. . . . . . . . . . . .  ........................................................................................................ 

............ ........................................................................................................ 

.FDT ........................................ WET UNIT WT. j p c f ) .  
DELTA DRY UNIT WT. = F - V 

. _  ...... ........................................................................................................ 

............................................................................................................. -.e 

!.a?:? . .  v.. . .  .FDT. DRY. ?!I!.!?:. . . . . . . . . . . . . . . .  . ( e . .  cf) I21-bl . . . . . . . . . . .  
& 1 e 7  F P 7  zt 

I 

c 
r 
w 

CHECKED BY: L 



LOCATION: FERNALD, OHIO PROJECT N 0 . w T A S K  NO.: 3 
DESCRIPTION: DATE: /y dayG&&+ month year 

, 

MATERJAL TYPE: FILL / SUBGRADE / SUBBASE / OTHER: 

X COMPACTION: . 95z/ppz MOISTURE CONTENT RANGE: 

FDT LOCATION: b 

-1 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................................................................................... 

(Ibs) I 38 )? A E WET UNIT WEIGHT = D/A CYLINDER . . . . . . . . . . . . . . . . . . . . . .  .. .. . ~ .  ................................................. .: . 

F DRY UNIT MIGHT = E/11+(T/100)] (Pc?. . j .2.$. 2 .............................................. 

...................................................... .................................................. 
b 

.................................................................................................................... 

. .E. .WE1.~T.0C.‘ltf17:.SAMPLE..=.B-C.. . .  !!bs!..4.b.! ........................................................ 

. .  ............................................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -a 

/ 

- -  

0 WT. Of TARE NO. - (gram4 8 .q +R WT. OF WATER = P-Q (grams) 5 y 4  
.................................................................................................................. 

p WT. OF %ET SOIL & TARE 
-’ 

(grams) 4183.2 s WT. OF DRY SOlL = 0-0 (grams) C[ 2 y.? 
................................................................................................................... 

\ 
0 (grams) 433.1 T . MOISTURE CONTENT = (R/S)X100 (x )  2, 3/ 1.127 W:OF DRY SOIL & TARE 

... .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FDT WET UNIT W. Ape? .  
IZ@.  6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13l.V V FDT DRY UNIT WT. W).. .. . . . . . .  
DELTA DRY UNIT WT. = F - V 2. -b FOT 



- 
70 

- -- - GE oSmm c CONSULTANTS ) I  FLUORFERNAI& I 
LOCATION: FERNALD. OHIO 

DESCRl PTI ON: PhGe z 
PROJECT N O . : - U ,  TASK N O . : . L  

DATE: 2 d a y . e ' & o n t h  .=?year 

. .DELTA. .MP!SIURE. CONTENT. =. .?. -. .u. . . . . . . . . . . . .  I . . . . . . .  u. . . .  .ET. TP.?. . . . . . . . . . . .  .w. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cf) . . . . . .  13 b . . . .  . . .  . . . . . . . . . . . . . . . . . .  (?.!>. 
F P r  A 

FDT WET UNIT WT. . (P . .  ;P .-. .1! .FDT. !?e 
DELTA DRY UNIT W. = F - V i. 7 

MATERIAL W E :  FILL / SUBGRADE / SUBBASE / @/ OTHER: 
(CIRLCLE ONE) 

.Z COMPACTION: ?5- MOISTURE CONTENT RANGE: 0- +?% 

. . L A  s 

. .!!6-.5 
C L C t y S  

. . . . . . . . . . . .  

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 

@ POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

(PROCTOR E S T  DATA: [L] MAXIMUM DRY UNIT WT. //% (pcf) OPTIMUM MOISTURE CONTENT 13.9 (3 

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

%EOSWNTEC CONSULTAN'IS FILE NO. 2-18-DOC 



- 
FLUOR FERNALD I -- GEOSYNTEC 

MATERIAL MPE: FILL / SUBGRADE / SUBBASE / OTHER: 
-1 

5: COMPACTION: 2 q57e /#& MOISTURE CONTENT RANGE: -3 eF3-2 /A/Z 
I 

FDT LOCATION: clad w&dw*/ Cknti- r \ FDT TEST NO.: cL@3 -475 

RMINATfON OF DENSITY (DRIVE CYUNDER) (m D 2937) 
~ J E C T  ON-SIE DISPOSAL FACILITY (OSDF) 

....................... ........................................................................... (Ibs) 13% .3 
.......................................... !!bs! .?f.?. f i .  :. F. . . .  DRY. UNIT .yyoGH.T .=. .E~lt!T!'.00!! !PC? .!!64. 

............................................. * WEIGHT OF SAMPLE = B-c ('bs?. .4J? .......................................................... ' 

A CYLINDER NO.$:;+. . VOLUME(') (cf) -r?33Lfxj E m UNIT WGHT = D / A  

B WIGHT OF SAMPLE & CYUNDER < 

C WEIGHT OF CYLINDER (W / -3s G ................................................................................................................... 

- 
79.? 7 o 'WT. OF TARE NO. L7/6 (gromsj &,.a R WT. OF WATER = P-0 

..................................................... .................................................. 

57- 3 p 'WT. O f  WET SOIL & TARE (groms) 7L j 2 s WT. OF DRY SOIL = Q-0 (grams) 1; 
................................................................................................................. 

WT. OF DRY SOlL & TARE (grams) 6 6 3 5 T MOISTURE CONTPlT = (R/S)Xl00 (2) 
\ ) 5- a 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .DELTA .MO~SWRE. CONENT. = .T. .U. . . . . . . . . . . . .  i .3. . .  Y. . . .  .F. FO!SPP.E .CONTENT . . . . . . . . . . . .  .w. 

DELTA DRY UNIT w- = F - v 
........................................... FDT WET UNIT W. .(P.!). !.3.4,:j. .. v . . .  .FDT DRY. !P!?.V:. . . . . . . . . . . . . . . . .  Spc!). 

5a g F P I  

........... ..................................................................................................... 

d.3..-. 7 .  
\.??:4 

.................. .................................................................................................. 

............................................................................................................. 

.. ............................................................................................................. 

. *e 
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IN-PLACE NUCLEAR TESTS 
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DRIVE CYLINDER TESTS 



f \ /  7 

2 
PROJECT N O . a . T A S K  NO.: 3 LOCATION: FERNALD, OHIO 

DESCRIPTION: e = -  DATE: ,a day5+ month- year 

c 11 FLUORFERNALD ' 4  -- GEOSYNTEC CONSULTANTS 
. -  

5 3  0 

MATERIAL WE: flu / SUBGRADE / SUBBASE / CLAY / 0 l l - I ~ ~  p < f l + h h  'de [clued\ c, +"sc I (aFaaroNE) d 
X COMPACTION: 92 MOISTURE CONTENT RANGE: - 

COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA I D : A  
FDT MOISTURE CONTENT .OB?!! .MOISTURE. CONTENT.= .T. .. .u.. . . . . . .  ..I.. 8 I..  - 1 . .  u.. 1.. .................................... .(?).I. J3.Q. 

- <  

3 R WT. OF WATER = P-Q (grams) && (gromsj % a ..................................... 0 WT. OF TARE NO. 
.......................................................................... 

p WT. OF WET SOIL & TARE (grams) S WT. OF DRY SOIL = 0-0 (grams) 
................................................... .2.? 1. .......................................................... 

W. OF DRY SOlL & TARE (grams) %/'& T MOISTURE CONTENT = (R/S)Xl00 . 

53-5 
253- 3 
2) ( 

:OWENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

...... ............................................................................................................... 

.................................................................................................................... 

FDT WET UNIT WT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l p c f ) .  
DELTA DRY UNIT WT. = F - V 

............................................................................................................ 

. . .  ............................................................................................................. -e 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136.2 v FDT DRY, UNIT wr. ct) / 2 4  (P.. . . . . . . . . . .  

Is. c F v r  ;cc 

$3687 



RMINATION OF DENSITY (DRIVE CYLINDER) (Asna 0 2937) 
IJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

A CYLINDER NO..&LL VOLUME(') . E 

C WEIGHT OF CYUNDER (Ibs) I 36 G 

................................ zs$q*.5. . !c f? . .*.?33%7 

........................................... B WOGHT OF SAMPLE & CYUNDER (!bS?..-cGy : ,F 

................................................................................................................... 
D WEIGHT OF WET SAMPLE = B-C (Ibs) vn$3 .................................................................................................................... 

\ 

LOCATION: FERNALD. OHIO 

TEST NO.: -fG P &Ce/!*z- c,w V RT* 

PROJECT NO.:@&&&TASK NO.: 

DESCRIPTION: fL 5e z DATE: A da y k k  rnonth&Q% year 

/SPECIFICATION REQUIREMENTS: 

WET UNIT WEIGHT= D/A ( I b 4  ................................................. Mfi $. 
DRY UNIT WIGHT = E/11+(T/100)J(p~f) 19- C, ....................................................... 

I 
MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / CLAY / 
(am ONE) 

5: COMPACTION: MOISTURE CONTENT RANGE: 

- 
o w. o f  TARE NO. 3j (gromsj %, 2 
p WT. OF WET SOIL & TARE (groms) 3Q-9 

............................................................................................................. 

.................................................................................................................... 

Q WT. O f  DRY SOIL & TARE (grams) 3 I 8,s . 

R w. OF WATER = P-0 

s WT. OF DRY SOIL = 0-0 (gmms) 31G-3 
J-.- 

T MOISTURE CONTENT = (R/S)X100 (5:) zce 8 

................ ..................................................................................................... 

.................................................................................................................... 

.DELTA .MOISILIRE. CWTENT. =. .?. .. .u.. . . . . . . . . . . .  .61: !. . . .  !J. . . .  .e?. M?!STURE.CONTENT. . _ .  . _ .  . (?L . /Z- .7 . .  
cf) /k  f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(P.!). 1 . 3 . 4 . .  . .  !!. . .  .P?. P.V. ur?!T:.wr.. . . . . . . . . . . . . . . .  .h.. . . . .  . ' . :  . .  FDT WET UNIT W. 

DELTA DRY UNIT WT. = F - V I: F V T  sf 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ZOMMENTS: . 

............................................................................................................ 

... ............................................................................................................ --'e 



-- GEOSYNTEC CONSULTANTS 11 FLUOR FERNALD 

c 
* 

1 1  - 
RMlNATlON OF DENSJTY (DRIVE CYUNDER) (m D 2937) 

~JECE ON-SITE DISPOSAL FACIL IN (OSDF) \ 
2 PROJECT N O . 6 m . T A S K  NO.: J 

DATE: k days+, month am3 year 

LOCADON: FERNALD, OF10 

DESCRIPTION: 
L E S T  NO.: -fF s/@dJP &=Cell *7  AP vQ7- c 3 

SPECIFICATION REQUIREMENTS: 3 
& \ MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / CLAY / b!-&ak (lJQ a d  

MOISTURE CONTENT RANGE: - f y  
(CIRLCLE ONE) 

5: COMPACTION: 

WEIGHT OF CYUNDER ~ ! L * L &  (ibs) i436 G .............................. 4 . . .  ............................................................................ 

........................................... OF = (!P.r>.q.pQlf. ........................................................ , 

FIELD TEST DATA - ASTM D 2937 ' QA ID: 25 
A CYLINDER ~0.d3-d e VOLUME(') (cf) a33qL, .E.. WET UNIT WEIGHT = D/A (Ibs) ru,L; . . . . . . . . . . . . . . . . . . . .  .I. ... ! ....... 'm'f$J41 i' . . . . . . . .  .4 . .................................................... 

.......................................................................................................... B WOGHT OF SAMPLE & CYLI& Ibs) 5-9 q.%,.~ F DRY UNIT WOC;HT = EAl+(T/lOO)](pcf) 

0 w- TARE NO. ~2, (grams) a,,?- R WT. OF WATER = P-Q (grams) 70.12 
.......................................................... ................................................. 

p WT. OF WET SOIL & TARE S WT. OF DRY SOIL = Q-0 (grams) 31 3* 
.................................................... 3?!$ ....................................................... ..3 

Q WT. O f  DRY SOIL & TARE (grams) 32 j16 T MOISTURE CONTENT = (R/S)X100 (a) 
\ a&q, 

........ ............................................................................................................ 

. . . . . . . . . . . .  . .  .. . . . . . . . . . .  . .DELTA .MP?STURE. CONE.N?.= .T.T. .u. F+. u.. .e??. MO!STURE.CON!w.. .(%. 
. .FD?. WET. VN!! .y: ....................... (P.!) . /.33.-5. ... .??. DRY. U!'? .v:. . . . . . . . . . . . . . . . .  WJ. 

DELTA DRY UNIT WT. = F - V F D T  

.................................................................................................................... 

Z? .!. .:. 
. .u.m. 
. .. 

.................................................................................................................... 

.............................................................................................................. 

.. -e ............................................................................................................. 



5 3  t" - 1 1  FLUOR FERNALD A=E- GEoSYNTEC CONSULTANTS 
- 

c- -- E WET UNIT WEIGHT = D/A A CWNDER N VOLUME(') (cf) *-.!$? ........................................... !.1bs!.f2Y.#. 3. . . . . . . . . . . . . . . . . . . .  
B WIGHT OF SAMPLE & CYUNDER (IbS! .!,#) , 

F DRY UNIT WEIGHT = E/ll+(T/lOO)](pcf) 9 
C WEIGHT OF CYUNDER (Ibs) / 2- ' ' G 

.............................................. ................................................... . . . . * . . J  

.................................................. 7 . 4 .  ........................................................... 
D s) 

L \ 
RMJNATION OF DENSITY (DRIVE CYUNDER) (ASM D 2937) 

~ J E C T  ON-SITE DISPOSAL F A C l L l N  (OSDF). 

. . . . . .  WE'GHT. .9F: .E .SYPff. .=. B . 2  ... !I!. . .  -71 .f 6 .  

I LOCATION: FERNALD, OHIO PROJECT N O . : G S - T A S K  NO.: ?I 
DESCRIPTION: Pho\sp _Tp DATE: -fi. day%%. month yeor 

........................................................ ) 

TEST NO.: \/in 4 I 

- -  
7 

0 WT. OF TARE NO. - 45 (gramsj q R WT. OF WATER = P-Q (grams) 7<,9 
p WT. OF WET SOIL & TARE (grams) !{ 10, \ s WT. o f  Df?Y SOIL = 0-0 (grams) 3-z-g 

................................................. .cc.'.+.. ................................................... J . .  

........................................................................................................... 

MATERIAL TYPE: R U  / SUBGRADE / SUBBASE / CLAY / @ 6 h  
(CIRLCLE ONE) 

X COMPACTION: MOISTURE CONTENT RANGE: 

Q 
\ 

WT. OF DRY SOIL & TARE (grams) 33'J.z T MOISTURE CONTENT = (R/S)X100 ( x )  2 5 3 I - A?\--), 

COMPARISON WlTH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA ID: 
. . . . . . . . . . . . .  

=OMMENTS: ................................... ............................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  ................................................................................................................ 

.................................................................................................................... 

............................................................................................................. 

.. -a ............................................................................................................. 



- 
FLUOR FERNALD - .JI -- G E O ~ C  CONSULTANTS I 

0 /  
.r. 

A CYLINDER NO. 2-1 VOLUME(') (cf) c ~ ~ ~ ~ ' !  E WET UNIT WONT = D/A (Ibs) ;'- ..... I... .......... ..e. 1. ................... .1. ...... d .  ... ..I... ........................................ I.-.!?.<. . 

\ / \  - 
TERMlNATlON OF DENSITY (DRIVE CYLINDER) 
]JECT ON-SITE DISPOSAL FACILITY (OSDF) 

- (m D 2937) 

- . 
.7% q. o w. oF TARE NO. 6 3  (grams) g.9 R ' wT. oF WATER = P-Q 

p WT. OF WET SOIL & TARE (grams) 'f'6 q S WT. OF DRY So(L = 0-0 (grams) y3p, - 
.......................................................................................................... 

................................................... ~ ? ~ .  ........................................................... 

0 WT. OF DRY SOIL h TARE (grms) 3 62.c. T MOISTURE CONTENT = (R/S)Xl00 (2) . 

WIGHT OF SAMPLE & CYLINDER 

X I  ., $', j .  29 

I 

0611 

.DELTA. .MPIISTURE. CONEN?. = .T. .. .u. . . . . . . . . . . .  ./w. !J. . . .  .RT. MO!SNRE .CONTENT. . . . . . . . . .  

......................................... .(P.!). . L?!: 3 .  .. y. . . .  .FO?. DRY. UVT .v:. . . . . . . . . . . . . . . . .  (P. 

(?). 
FDT WET UNIT WT. cf) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................................................................................... 

.................................................................................................................... 

.15< #. 
/ I T .  8.  . . . . . . . . . .  

............................................................................................................. 

- . .  ............................................................................................................ 
00 

.. a 

DELTA DRY UNIT WT. = F - V l0.X F D r  
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HYDRAULIC CONDUCTIVITY TEST RESULTS 



5 3 7 0  
CEBRUARY 2003 

I FLUOR FERNAID 
GA 

033-3466 

CONDUCTIVITY 
42E-09 3.2E-09 3.5EQ9 26E-09 3.6E-09 35E-09 32E-09 3.3E-09 3.6E-09 3.4509 

Golder Associates Inc. 



ROLL DESIGNATION: GCL - 03-01 

HYDRAULIC 
CONDUCTIVITY 

(crdsec) 

4.2E-09 

ROLL DESIGNATION: GCL - 03-02 

HYDRAULIC 
CONDUCTIVITY 

(cdsec)  

1. 3.2E-09 

\VG 

' 5 3 7 0  

Golder Associate lnc. 



ROLL DESIGNATION: GCL - 03-03 

HYDRAULIC 
CONDUCTIVITY 

( c d s e c )  

1 

4VG 

3.5E-09 

f3.5E-091 

ROLL DESIGNATION: GCL - 03-04 

HYDRAULIC 
CONDUCTIVITY 

( c d s e c )  

1. 2.6E-09 

5370 

Golder Associate Inc. 



1. 

ROLL DESIGNATION: GCL - 03-05 

HYDRAULIC 
CONDUCTIVITY 

(cm/sec) 

3.6E-09 

1. 

\VG 

ROLL DESIGNATION: GCL - 03-06 

HY D RAU LIC 
CONDUCTIVITY 

( c d s e c )  

3.5E-09 

I 5370 

Golder Associate Inc. 



e- 

l .  

ROLL DESIGNATION: GCL - 03-07 

HY D RAULlC 
CONDUCTIVITY 

( c d s e c )  

3.2E-09 

1. 

ROLL DESIGNATION: GCL - 03-08 

HY D RAULl C 
CONDUCTIVITY 

(cmlsec) 

3.3E-09 

5 3 7 0  

I 

Golder Associate Inc. 



1. 

ROLL DESIGNATION: GCL - 03-09 

HYDRAULIC 
CONDUCTIVITY 

(cdsec)  

3.6E-09 

ROLL DESIGNATION: GCL - 03-10 

HYDRAULIC 
CONDUCTIVITY 

( c d s e c )  

1. 3.4E-09 

5 3 7 0  

Golder Associate lnc. 



5370 

'EBRUAFIY 2003 033-3486 

CONDUCTIVITY 
35E09 3.1E09 27E-09 

Golder Associates Inc. 



IVG 

ROLL DESIGNATION: GCL - 03-1 1 

HYDRAULIC 
CONDUCTIVITY 

(cdsec)  

1. 3.5E-09 

4VG 

ROLL DESIGNATION: GCL - 03-12 

HY DRAULIC 
CONDUCTIVITY 

( c d s  ec) 

1. 3.1 E-09 

, 5370  

Golder Associate Inc. 
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ROLL DESIGNATION: GCL - 03-13 

HYDRAULIC 
CON DUCTlVlTY 

(cdsec) 

2.7E-09 I. 

ROLL DESIGNATION: 

1. 

HYDRAULIC 
CONDUCTIVITY 

(cdsec)  

-1 9VG . . . . . . . . . 

Golder Associate Inc. 
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DIRECT SHEAR TEST RESULTS 



f *  

5370 
%003 SGI Testing Services 

TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER 03-INTERNAL (I) 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (Sample Nos. GCL-03-01 through GCL-03-13). GCL's initial 
moisture content and final moisture contents are reported on each final test result 
presentation; and 

lower shear box: rigid substrate with textured steel gripping surface. 

Designated shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The ends 
of each geotextile were then sandwiched between a second rigid wooden substrate 
prior to testing. The entire test specimen was then placed in the shear box to provide 
confinement for the exposed bentonite component. The textured steel gripping 
surfaces were employed to minimize slippage between each geotextile component of 
the GCL and rigid wood substrate, therefore providing a relatively uniform transfer 
of shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 7 days (168 
hours) under a normal stress of 3 psi. 

Consolidation conditions: After the 7-day (l68-hour~) soaking period, the tap water 
was drained, and the GCL specimen was consolidated for 2 days (48 hours) under 
each test normal stress. 

Test normal stresses: 5 ,  20, and 45 psi. 

Constant shear displacement rate: 0.004 in/&. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was 
achieved. 

1 04.02.2 b O Q S Z S  



5370 02003 SGI Testing Services 

TESI: PROCEDURES AND CONDITIONS 
TEST SERlES NUMBER: (U-INTERFACE (G) 

Test Specimen Configuration (from top to bottom) and pfacement conditions: 

0 upper shear box: rigid substrate with textured steel gripping surface; 

0 Bentomat ST GCL (Sample No. GCL-03-01 through GCL-03-13) with woven geotextile 
against geomembrane (see below). GCL's initial moisture content and final moisture contents 
are reported on each final test result presentation; 

0 80-mil GSE HDT geomembrane (Sample Nos. GMUn-01 through GML-03-12); and 

0 lower shear box: supporting substrate. 

Test Interface GCL against geomembrane 

Test procedures for Each Normal Stress Condition: 

A fresh specimen of geomembrane was trimmed from the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed from the bulk sample and attached to the upper shear 
box with mechanical compression clamps. The GCL was oriented so that the woven geotextile 
component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimi7e slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 7 days (168 hours) 
under a normal stress of 3 psi. 

Consolidation conditions: After the 7day (168-hour) soaking period, the tap water was 
drained, and the entire test specimen was consolidated for 2 day (48 hours) under each test 
normal stress. 

Test n o d  stresses: 5,20, and 45 psi. 

Constant shear displacement rate: 0.004 in/&. 

The direction of shear for each interface direct shear test was in the direction of manufacture 
(machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

2 
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GEOMEMBRANE LINER AND CAP 



033-3486 

THICKNESS 

ASTM D5994 

DENSITY 

ASTM D1505 

CARBON BLACK 
CONTENT(%) 
ASTM Dl603 

CARBON BLACK 
DISPERSION 
ASTM a 5 9 6  

STRENGTH AT 
WELD @pi) 

(mils) 

(9w 

MWTD (1) 
ASTM D638 

STRENGTHAT 

BREAK (PPi) 
M w T D  (1) 
ASTM 0638 

ELONGATION 
AT YIELD (%) 
MD/TD (1) 
ASTM D638 

ELONGATION 
AT BREAK (%) 
MD/TD (1) 
ASTM 0638 

84.4 

0.948 

266 

1 

237.3 
240.1 

-120 289.7 
258.2 

>=12 15.1 
>=12 15.3 

-100 577 
=lo0 490 

84.4 

0.948 

261 

1 

236.9 
239.6 

269.0 
2421 

15.6 
14.4 

539 
509 

84.8 

0.948 

254 

1 

233.7 
237.7 

283.2 
259.9 

14.7 
14.6 

559 
556 

03.4 

0.948 

262 

1 

228.2 
240.0 

265.9 
223.2 

15.1 
14.7 

507 
396 

85.3 

0.948 

266 

1 

237.8 
237.5 

277.1 
256.5 

16.0 
14.8 

537 
546 

84.3 

0.948 

257 

1 

236.1 
229.9 

274.5 
244.1 

14.3 
15.4 

533 
460 

84.7 

0.948 

2.48 

1 

234.4 
239.9 

2820 
257.5 

14.8 
15.6 

566 
506 

84.7 

0.947 

263 

1 

225.2 
238.6 

279.3 
229.1 

16.1 
15.1 

550 
484 

83.6 

0.948 

277 

2 

229.6 
234.0 

2929 
247.3 

16.7 
14.5 

571 
456 

85.3 

0347 

261 

1 

237.3 ." 
239.3 

258.3 
241.3 

15.8 
15.0 

443 
459 

I 
(1) M W D  -pods to Machina D i d i o n  I Tramvene Direction 

memsum 

Golder Associates Inc. 



5370 

THICKNESS 
(mils) 

1. 80.5 
2. 80.3 
3. 86.7 
4. 86.9 
5. 86.8 
6. 82.7 
7. 85.6 
8. 84.4 
9. 85.2 

10. 84.6 

AVG 1- 

YIELD STRENGTH 
(IMn. width) 
MD TD 

1. 251.7 239.1 
2. 229.2 232.1 
3. 226.1 234.2 
4. 233.1 252.9 
5. 246.6 242.2 

\VG 237.3 240.1 1 

CARBONBLACK CARBON BLACK 
DENSITY CONTENT DISPERSION 

(g/cc) (W (category) 

0.948 
0.948 
0.948 

2.67 
2.64 

ELONGATION 
AT YIELD 

(“w 
MD TD 

13.2 15.8 
15.6 14.8 
15.5 16.5 
16.1 14.3 
14.9 15.3 

I 15.1 15.3 1 

BREAK STRENGTH 
(Win. width) 
MD TD 

301.6 175.6 
286.8 276.9 
304.5 283.0 
265.1 303.0 
290.5 252.3 

I 289.7 258.2 1 

2 
1 
1 
2 
1 
1 
1 
1 
1 
1 

ELONGATION 
AT BREAK 

MD TD 
(“a 

553.4 98.8 
604.8 598.5 
647.0 623.1 
542.9 622.8 
538.3 508.8 

1 5 7 7  490 I 

Golder Associates Inc. 



5370 

THICKNESS 
(mils) 

1. 82.9 
2. 78.4 
3. 83.8 
4. 87.7 
5. 85.3 
6. 82.3 
7. 86.1 
0. 86.8 
9. 85.1 

10. 85.3 

AVG 1- 

DENSITY 
(g/cc) 

0.948 
0.948 
0.948 

CARBON BLACK CARBON BLACK 
CONTENT DISPERSION 

("A) (-tegory) 

2.60 
2.61 

1 
1 
1 
1 
2 
2 
1 
2 
1 
1 

YIELD STRENGTH 
(IWin. width) 
MD TD 

1. 240.6 237.5 

ELONGATION 
AT YIELD 

MD TD 
("/I 

15.0 13.4 

ELONGATION 
BREAK STRENGTH AT BREAK 

MD TD .MD TD 
(IMn. width) ("/I 

208.5 253.6 411.8 528.9 
2. 237.7 232.1 15.8 14.5 281.8 289.9 559.8 634.0 
3. 242.5 242.1 16.3 14.5 285.9 209.1 571.7 438.6 
4. 223.3 246.5 14.8 15.2 256.9 252.4 528.7 514.6 
5. 240.6 239.8 16.1 14.5 311.9 205.6 624.5 430.6 

AVG 236.9 239.6 I [ 15.6 14.4 I I 269.0 242.1 I 1 539 509 J 
I 

000656 
Golder Associates lnc. 



- - 5 3 7 0  

4 

a 

THICKNESS 
(mils) 

1. 84.5 
2. 84.9 
3. 84.9 
4. 81.3 
5. 81.1 
6. 83.2 
7. 88.5 
8. 87.4 
9. 86.2 

10. 85.9 

AVG -1 

YIELD STRENGTH 
(Win. width) 
MD TD 

1. 228.9 236.4 
2. 237.7 244.1 
3. 235.5 225.0 
4. 229.1 237.0 
5. 237.5 246.1 

LVG I 233.7 237.7 I 

CARBON BLACK CARBON BLACK 
DENSITY CONTENT DISPERSION 

Wee) (“w (=tegorY) 

0.948 
0.948 
0.948 

2.55 
2.52 

1 
1 
1 
2 
2 
2 
1 
1 
1 
1 

ELONGATION ELONGATION 
AT YIELD BREAK STRENGTH AT BREAK 

MD TD MD TD MD TD 
( O 4  (IWin. width) (“w 

14.1 14.3 297.8 251.6 608.9 528.5 
16.2 14.8 251.4 262.7 485.1 546.5 
12.9 14.3 258.7 258.2 475.1 580.4 
16.2 14.8 313.8 248.9 646.1 532.5 
13.9 14.8 294.4 278.2 578.3 594.4 

1 14.7 14.6 I I 283.2 259.9 1 I 559 556 1 

Golder Associates Inc. 



THICKNESS 
(mils) 

1. 83.4 
2. 80.4 
3. 85.6 
4. 85.8 
5. 85.4 
6. 80.4 
7. 83.9 
8. 81.1 
9. 81.2 

10. 86.4 

AVG WJ 

YIELD STRENGTH 
(IMn. width) 
MD TD 

1. 230.9 223.9 
2. 242.8 246.1 
3. 220.6 244.0 
4. 216.6 239.7 
5. 230.0 246.1 

LVG I 228.2 -240.0 - 1  

CARBON BLACK CARBON BLACK 
DENSITY CONTENT DISPERSION 

Wee) ("N (=tegorY) 

0.948 
0.948 
0.948 

2.61 
2.62 

1 
1 
2 
2 
2 
1 
1 
2 
1 
1 

ELONGATION ELONGATION 
AT YIELD BREAK STRENGTH AT BREAK 

MD TD MD TD MD TD 
( O h )  (IMn. width) (W 

14.3 13.8 252.8 163.8 498.9 59.7 
14.5 15.3 196.1 178.0 239.7 247.4 
15.5 15.3 274.1 253.0 573.3 556.7 
15.8 15.9 296.2 255.6 620.2 562.7 
15.3 13.3 310.4 265.8 604.0 554.8 

1- 15.1 14.7 I I 265.9 223.2- 1 507 396 J 

Golder Associates Inc. 



5 3 7 0  

THICKNESS 
(mils) 

1. 87.1 
2. 82.3 
3. 87.1 
4. 82.4 
5. 85.5 
6. 86.2 
7. 87.2 
8. 86.3 
9. 05.2 

10. 83.8 

AVG 

YIELD STRENGTH 
(IMn. width) 
MD TD 

1. 234.1 242.6 
2. 233.1 236.5 
3. 237.6 232.0 
4. 244.6 247.4 
5. 239.8 229.0 

\VG 1.237.8 -237.5 I 

DENSITY 
(glee) 

0.948 
0.949 
0.948 

ELONGATION 
AT YIELD 

(W 
MD TD 

14.1 16.4 
17.0 15.1 
16.7 14.1 
15.9 14.8 
16.5 13.5 

I 16.0 -14.8 ] 

CARBON BLACK CARBON BLACK 
CONTENT DISPERSION 

(“A) (category) 

2.67 
2.65 

1 
2 
2 
2 
1 
1 
1 
1 
1 
1 

ELONGATION 
BREAK STRENGTH AT BREAK 

(IMn. width) (“w 
MD TD MD TD 

283.5 250.5 567.2 510.9 
320.0 269.9 649.3 595.8 
304.1 290.0 611.6 637.6 
191.1 233.1 302.4 486.7 
287.0 238.8 556.4 498.4 

I 277.1 256.5-1 I 537 5 4 6 1  

Golder Associates lnc. 



5 3 7 0  

THICKNESS 
(mils) 

1. 81.5 
2. 79.5 
3. 87.4 
4. 86.8 
5. 85.4 
6. 86.4 
7. 84.9 
8. 83.5 
9. 85.9 

10. 82.1 

YIELD STRENGTH 
(IWt n. width) 
MD TD 

1. 234.8 224.7 
2. 233.6 242.3 
3. 225.8 229.9 
4. 231.5 235.9 
5. 254.8 216.5 

1 AVG 1 236.1 - - 229.9. ] 

CARBON BLACK 
DENSITY CONTENT 

(g/cc) (%) 

0.948 
0.948 
0.948 

ELONGATION 
AT YIELD 

(W 
MD TD 

12.7 14.8 
14.0 15.1 
15.1 16.3 
14.8 16.1 
15.1 14.8 

1.- 14.3 15.4 I 

2.57 
2.57 

BREAK STRENGTH 
(IbAn. width) 
MD TD 

274.5 242.4 
244.8 173.2 
267.0 255.9 
317.0 315.2 
269.4 233.9 

[ 274.5 244.1 I 

CARBON BLACK 
DISPERSION 

(category) 

2 
2 
2 
1 
1 
1 
1 
1 
1 
1 

ELONGATION 
AT BREAK 

MD TD 
(“4 

507.1 534.3 
480.3 50.0 
540.8 545.0 
642.8 675.0 
495.9 496.3 

I 533 4 6 0 1  

Golder Associates lnc. 



5 3 7 0  

THICKNESS 
(mils) 

1. 83.8 
2. 80.6 
3. 87.1 
4. 83.4 
5. 86.9 
6. 86.2 
7. 85.5 
8. 81.5 
9. 86.6 

10. 85.7 

CARBON BLACK 
DENSITY CONTENT 

(g/cc) (”/.I 

CARBON BLACK 
DISPERSION 

(category) 

0.948 
0.948 
0.948 

2.47 
2.49 

2 
1 
2 
1 
1 
2 
1 
2 
1 
1 

AVG 

AVG 1 8 4 . 7 1  

YIELD STRENGTH 
(IMn. width) 
MD TD 

1. 234.5 242.9 
2. 242.1 245.3 
3. 236.4 240.1 
4. 230.3 232.5 
5. 228.7 238.8 

I 234.4 239.9 I 

ELONGATION 
AT YIELD 

MD TD 
(“A) 

13.9 16.4 
14.7 15.9 
15.2 16.1 
16.5 14.9 
13.9 14.6 

BREAK STRENGTH 
(Itdin. width) 
MD TD 

262.4 255.6 
237.7 174.5 
304.6 257.7 
304.8 306.7 
304.7 292.9 

I 14.8 15.6 I 282.8 .257.5.,1 

ELONGATION 
AT BREAK 

(“w 
MD TD 

508.4 553.5 
448.0 149.0 
614.7 540.8 
633.4 672.7 
625.7 615.2 

Golder Associates Inc. 
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THICKNESS 
(mils) 

1. 80.3 
2. 86.5 
3. 83.0 
4. 84.1 
5. 87.5 
6. 842 
7. 81.4 
8. 86.8 
9. 87.0 

10. 85.7 

YIELD STRENGTH 
(IKin. width) 
MD TD 

1. 219.0 232.4 
2. 236.2 246.2 
3. 234.4 241.2 
4. 225.5 230.8 
5. 211.0 242.6 

AVG I 225.2 238.6 ] 

DENSITY 
(glee) 

0.947 
0.947 
0.947 

ELONGATION 
AT YIELD 

(”/.) 
MD TD 

14.1 15.5 
15.7 15.0 
16.7 15.0 
16.9 15.5 
17.2 14.7 

I 16.1 15.1 I 

CARBONBLACK CARBON BLACK 
CONTENT DISPERSION 

(“@ (=tegov) 

2.64 
2.62 

2 
2 
1 
1 
1 
1 
1 
2 
1 
2 

ELONGATION 
BREAK STRENGTH AT BREAK 

MD TD MD TD 
(IKin. width) (“A) 

231.8 215.1 461.3 461.3 
278.6 209.5 533.8 443.4 
286.2 204.9 560.1 421.1 
284.3 244.9 548.5 532.8 
315.7 271.0 646.4 563.8 

1 279.3 229.1 I I 550- ,484 I 

Golder Associates lnc. 



5370 

THICKNESS 
(mils) 

1. 76.2 
2. 85.4 
3. 80.3 
4. 87.1 
5. 84.8 
6. 87.4 
7. 79.4 
8. 85.1 
9. 85.1 

10. 85.0 

AVG 

1 

YIELD STRENGTH 
(Ihlin. width) 
MD TD 

1. 231.9 224.1 
2. 234.8 241.0 
3. 225.8 237.7 
4. 232.4 231.4 
5. 223.2 235.6 

\VG I 229.6 234.0 

DENSITY 
(g/cc) 

0.948 
0.948 
0.948 

ELONGATION 
AT YIELD 

MD TD 
(“w 

16.5 14.2 
15.5 15.7 
16.5 13.4 
17.8 14.5 
17.3 14.5 

I 16.7 14.5 

CARBON BLACK CARBON BLACK 
CONTENT DISPERSION 

(“w (category) 

2.85 
2.69 

1 
1 
1 
2 
2 
2 
1 
2 
2 
1 

ELONGATION 
BREAK STRENGTH AT BREAK 

MD TD MD TD 
(IMn. width) (“A) 

295.0 296.6 594.8 632.1 
304.6 265.2 593.1 540.4 
339.0 174.5 680.3 63.7 
249.5 234.9 459.6 487.7 
276.6 265.4 525.6 556.0 

I 292.9 247.3 1 I 571 456 I 

Golder Associates Inc. 



5370 

THICKNESS 
(mils) 

1. 84.9 
2. 84.4 
3. 87.5 
4. 84.9 
5. 84.9 
6. 84.7 
7. 81.0 
8. 86.4 
9. 85.4 

10. 88.4 

AVG I r I  

YIELD STRENGTH 
(IMn. width) 
MD TD 

1. 242.4 242.6 
2. 250.2 245.9 
3. 237.5 242.7 
4. 222.5 231.2 
5. 233.9 234.2 

\VG I 237.3 239.3 1 

CARBON BLACK CARBON BLACK 
DENSITY CONTENT DISPERSION 

Wee) (“w (=tegorY) 

0.947 
0.947 
0.947 

2.61 
2.60 

1 
2 
1 
1 
1 
1 
1 
2 
.1 
1 

ELONGATION 
AT YIELD 

MD TD 
(“A) 

15.9 15.1 
15.1 14.4 
15.9 15.1 
16.4 15.4 
15.9 15.1 

I 15.8 15.0 1 

BREAK STRENGTH 
(IMn. width) 
MD TD 

227.3 206.2 
192.3 255.2 
304.4 295.3 
236.9 172.5 
330.5 277.3 

r 258.3 241.3 I 

ELONGATION 
AT BREAK 

MD TD 
(“4 

417.2 441.3 
86.0 517.7 
595.8 603.0 
470.1 155.3 
647.3 578.8 

I 443 459 I 

Golder Associates lnc. 
000654 



5370 

. . . . - - - - . .- . - . . . . - . . . . . -. - 

FLUOR FEFtNALD 

THICKNESS 

ASTM E994 
(mils) 84.4 

0.947 

250 

2 

234.8 
239.7 

289.5 
246.5 

15.8 
14.6 

565 
483 

84.2 

DENSITY 

ASTM Dl505 
(glee) 0.946 

2.46 
CARBON BLACK 
CONTENT (%) 
ASTM Dl603 

CARBON BLACK 
DISPERSION 
ASTM E 5 9 6  

STRENGTH AT 
MELD @pi) 

1 

224.4 
m7 

STRENGTH AT 
BREAK (PP~) 
M m  (1) 
ASTM D638 

ELONGATION 

MD/TD (1) 
ASTM D638 

AT nEm (%) 

308.3 
257.2 

>=12 
>=12 

1 7.2 
15.0 

ELONGATION 
AT BREAK (%) 
MD/TD (1) 
ASTM D638 -~ 

607 
495 

_ _ _  
I 
(1) M M D  corns& to Machine Directmn I Tramvene Direction -urn . ,  

Golder Associates lnc. 



53  70 

THICKNESS 
(mils) 

1. 78.1 
2. 85.9 
3. 85.2 
4. 83.9 
5. 85.9 
6. 85.1 
7. 86.9 
8. 83.3 
9. 82.4 

10. 87.5 

AVG vj 
I 

YIELD STRENGTH 
(IMn. width) 
MD TD 

1. 245.0 228.7 

DENSITY 
(glee) 

0.947 
0.947 
0.947 

10.9471 

ELONGATION 
AT YIELD 

MD TD 

16.3 14.3 

(”/.I 

CARBON BLACK CARBON BLACK 
CONTENT DISPERSION 

(“w (category) 

2.51 
2.48 

2 
2 
1 
1 
2 
2 
2 
2 
1 
2 

ELONGATION 
BREAK STRENGTH AT BREAK 

MD TD MD TD 
(Win. width) (“A) 

263.0 243.6 476.9 494.7 
2. 242.1 247.5 14.7 12.8 240.9 197.7 450.6 318.6 
3. 229.9 236.9 16.0 15.5 273.5 247.7 544.4 508.7 
4. 230.0 241.1 16.5 15.3 336.8 247.9 682.0 489.2 
5. 226.9 244.3 15.7 15.1 333.4 295.4 671.1 602.0 

\VG I 234.8 239.7 I I 15.8 - 14.6 I I 289.5 246.5 I I 565 -- 483 - 1  

Golder Associates lnc. 



THICKNESS 
(mils) 

1. 84.6 
2. 85.7 
3. 84.4 
4. 83.7 
5. 852 
6. 862 
7. 822 
8. 83.4 
9. 83.9 

10. 82.8 

AVG 1 8 4 2 1  

DENSITY 
(glee) 

0.946 
0.946 
0.946 

YIELD STRENGTH 
(IMn. width) 
MD TD 

1. 227.9 231.8 
2. 229.2 253.2 
3. 220.8 226.8 
4. 217.8 222.0 
5. 226.2 229.8 

ELONGATION 
AT YIELD 

MD TD 
(“w 

18.1 15.9 
16.3 13.9 
17.1 15.7 
16.8 14.7 
17.8 14.9 

CARBON BLACK CARBON BLACK 
CONTENT DISPERSION 

(“w (category) 

2.52 
2.40 

2 
1 
1 
2 
1 
1 
1 
1 
1 
1 

AVG I 224.4 232.7 I I 172 15.0 .I I 308.3 ..257.2 - 1  I 607. 495 I 

ELONGATION 
BREAK STRENGTH AT BREAK 

MD TD MD TD 
(Win. width) (%) 

236.4 208.7 457.6 431.0 
285.7 209.3 556.8 191.3 
313.2 269.2 634.8 590.1 
342.9 287.0 688.1 623.1 
363.3 311.6 698.5 641.4 

Golder Associates Inc. 
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7 oz/yd2 



5370 

FLUOR FERNALD 

DESIGNATION 

IMASSAJNIT 
(OZlyB) 

ASTM D5261 

GRAB 
STRENGTH (Ibs) 
MD/TD (1) 
ASTM D4632 

GRAB 
ELONGATION 

ASTM D4632 

TRAPEZOIDAL 
TEAR STRENGTI 
(Ibs) M D m  (1) 
ASTM D4533 

BURST 

ASTM 03786 

PUNCTURE 
STRENGTH (I&) 
ASTM D4833 

APPARENT 
OPENING SIZE 

(U.S. SIEVE NO.) 
ASTM D4751 

PERMllTlVlTY 
(=-1) 
PERMEABILITY 
(CWSW (2) 
FLOW RATE 
(gavminlft’) 
ASTM D4491 

(%I 

STRENGTH (psi) 

(mm) 

7.7 

216.8 
2429 

73 
81 

84.7 
113.3 

346 

131.5 

0.075 
200 

1 .48 

0.37 

110.7 

377 

8.7 

251.1 
275.2 

77 
80 

91 5 
128.9 

388 

150.7 

0.087 
170 

1.46 

0.40 

109.4 

7.8 

237.9 
251.1 

75 
81 

86.4 
111.1 

353 

125.9 

0.090 
1 70 

1.44 

0.38 

107.4 

8.2 

224.9 
260.6 

76 
82 

90.7 
117.8 

369 

137.1 

0.090 
170 

1.48 

0.41 

11 0.7 

8 2  

248.4 
280.4 

75 
78 

85.0 
111.0 

383 

132.1 

0.090 
170 

1.41 

0.37 

105.5 

I 
(I) M M D  cornsponds lo Machine Direclion lTrantverre Direction 
(2) - ‘lily calculnled by mulpiying mssturcd lhisknew by prrniltiviy 

Golder Associates Inc. 



5370 

MASS PER 
UNIT AREA 

(oed2)  

1. 10.11 
2. 7.25 
3. 6.84 
4. 6.52 
5. 6.96 
6. 7.1 0 
7. 7.57 
B. 7.58 
9. 7.21 
10. 9.92 

AVG 

GRAB 
STRENGTH 
(pounds) 

MD TD 

1. 301.2 
2. 216.4 
3. 192.3 
1. 190.3 
5. 152.1 
5. 200.5 
7. 178.3 
3. 202.0 
3. 227.2 
IO. 308.1 

244.4 
236.2 
263.1 
223.1 
233.0 
243.9 
261.5 
235.7 
251 .O 
237.4 

4VGI 216.8 242.9 I 

APPARENT 
OPENING SIZE 

(mm) 

0.075 
0.075 
0.075 
0.075 
0.075 

EQUIVALENT 
SIEVE SIZE 

GRAB 
ELONGATION 

MD TD 
("w 

63.3 88.8 
74.8 80.3 
79.8 00.4 
74.5 72.4 
70.3 79.5 
72.6 77.3 
74.7 762 
77.6 78.6 
73.7 82.2 
70.0 92.4 

1' ' 73  81 .' . I 

PERMllTlVlTY 
(sec-1) 

1.51 
1.45 
1.41 
1.55 

PERMEABILITY FLOW RATE 
(cdsec) (ga I/m i n/ft2) 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

103.4 112.1 
74.7 126.2 
87.4 109.0 
79.8 110.6 
62.5 97.2 
70.9 107.9 
82.5 129.6 
86.2 122.3 
99.1 108.1 
100.6 109.9 

1 84.7 113.3 I 

BURST 
STRENGTH 

(Psi) 

400 
31 0 
300 
350 
31 0 
330 
370 
360 
350 
380 

pir] 

PUNCTURE 
STRENGTH 
(pounds) 

122.6 139.4 
133.4 161.7 
110.4 113.7 
116.2 131.1 
146.0 122.7 
11 2.6 
133.0 
128.1 
171.3 
130.4 

1131.51 

Golder Associates Inc. 
000671 . 



5370 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 

AVG 

1. 
2. 
3. 
1. - 
3. 

3. 
- 
7. 
3. 
3. 
IO. 

MASS PER 
UNIT AREA 

( O W 2 )  

GRAB 
STRENGTH 

(pounds) 
MD TD 

L\VG[ 0.0 0.0 I 

APPARENT 
OPENING SIZE 

(mm) 

EQUIVALENT 
SIEVE SIZE 

I-I 

GRAB 
ELONGATION 

MD TD 
(“w 

BURST 
PERMllTlVlTY STRENGTH 

(sec-1) (Psi) 

360 
365 
41 0 
375 
390 
375 
390 
385 

PERMEABILITY FLOW RATE 340 
(cdsec)  (gaVmin/ft2) 375 

TRAPEZOIDAL PUNCTURE 
TEAR STRENGTH 

(pounds) (pounds) 
MD TD 

Golder Associates Inc. 000672 . 



, MASS PER 
UNIT AREA 

(ozPyd*) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

11.66 
9.28 
8.17 
7.66 
7.92 
8.12 
8.32 
7.25 
8.13 

10.31 

AVG 18.71 

GRAB 
STRENGTH 

(pounds) 
MD TD 

1. 287.5 296.8 
2. 281.1 325.6 
3. 257.7 280.1 
1. 247.7 287.0 
5. 210.5 280.7 
i. 250.2 276.1 
‘. 180.1 272.2 
1. 202.5 249.1 
). 227.0 253.0 
IO. 366.6 231.4 

\VG[ 251.1 275.2 I 

APPARENT 
OPENING SIZE 

(mm) 

0.090 
0.090 
0.090 
0.090 
0.075 

EQUIVALENT 
SIEVE SIZE 

GRAB 
ELONGATION 

MD TD 
(“w 

63.6 82.5 
77.9 84.8 
84.5 89.1 
80.7 78.8 
75.3 73.5 
83.6 79.9 
75.3 74.5 
84.1 86.4 
75.9 71.9 
67.9 77.7 

1 7 7  80 I 

PERMITTIVITY 
(sec-1 ) 

1.33 
1.61 
1.52 
1.39 

PERMEABILITY FLOW RATE 
(cdsec)  (gaumi n/@ 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

113.1 102.3 
100.3 113.1 
84.1 150.8 
102.1 146.0 
98.6 124.6 
89.1 127.1 
80.2 128.2 
71.0 117.4 
79.3 141.7 
97.3 138.0 

I 91.5 128.9 1 

5370 

BURST 
STRENGTH 

(Psi) 

490 
380 
370 
420 
350 
400 
350 
330 
390 
400 

[Tiiq 

PUNCTURE 
STRENGTH 
(pounds) 

191.5 129.4 
192.8 127.9 
157.7 138.3 
162.8 157.7 
145.2 135.3 
152.6 
142.3 
145.8 
155.4 
125.6 

Golder Associates Inc. 



53 70 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
3. 
3. 
IO. 

AVG 

MASS PER 
UNIT AREA 

(oZryd*) 

10.71 
8.21 
6.93 
7.41 
6.51 
6.62 
7.1 9 
6.73 
7.49 
9.77 

GRAB 
STRENGTH 

(pounds) 
MD TD 

I. 186.7 
?. 178.6 
5. 213.0 
1. 383.8 
5. 182.3 
i. 175.9 
’. 401.7 
1. 229.4 
j. 201.9 
IO. 226.0 

220.0 
262.7 
240.3 
220.5 
259.9 
244.6 
268.6 
256.2 
286.3 
252.1 

\VGL 237.9 251.1 1 

APPARENT 
OPENING SIZE 

(mm) 

0.090 
0.090 
0.090 
0.090 
0.090 

v~ 
EQUIVALENT 
SIEVE SIZE 

(1 

GRAB 
ELONGATION 

MD TD 
(“4 

76.2 77.3 
70.5 84.3 
75.2 77.7 
76.7 74.0 
74.8 84.9 
73.8 78.1 
73.5 85.0 
73.4 81.1 
74.0 84.0 
79.2 85.6 

I 75 .:81 I 

PERMITTIVITY 
(sec-1) 

1.56 
1.29 
1.25 
1.64 

PERMEABILITY FLOW RATE 
(cm/sec) (gaVmidft2) 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

89.4 108.8 
83.5 110.1 
73.2 104.1 
108.7 115.4 
70.6 114.1 
69.8 99.9 
101.4 114.4 
104.1 90.7 
69.4 124.8 
94.1 128.6 

86.4 111.1 I 

BURST 
STRENGTH 

(Psi) 

41 0 
390 
350 
300 
340 
360 
370 
290 
350 
370 

PUNCTURE 
STRENGTH 

(pounds) 

150.7 109.5 
143.2 121.2 
137.8 105.4 
121.3 119.9 
141.9 108.2 
140.9 
121.4 
11 7.4 
129.2 
120.4 

Golder Associates Inc. 



MASS PER 
UNIT AREA 

(ozEyd2) 

APPARENT 
OPENING SIZE 

(mm) 

BURST 
STRENGTH 

(Psi) 

340 
31 0 
360 
390 
400 
380 
390 
380 
340 
400 

p r j  

PERMIITIVITY 
(sec-1 ) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

9.60 
7.58 
7.79 
7.66 
7.87 
7.97 
8.35 
8.13 
7.76 
9.59 

0.090 
0.090 
0.090 
0.090 
0.090 

1.54 
1.35 
1.62 
1.41 

EQUIVALENT 
SIEVE SEE 

PERMEABILITY FLOW RATE 
(cdsec) (gaI/rnin/V) 

piq lf10.71 AVG 

GRAB 
ELONGATION 

(“w 
MD TD 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

PUNCTURE 
STRENGTH 
(pounds) 

GRAB 
STRENGTH 
(pounds) 

MD TD 

1. 
2. 
3. 
1. 

5. 
7. 
3. 
3. 
IO. 

- 
3. 

286.8 
201.2 
172.8 
21 1.3 
181.3 
200.5 
192.6 
199.9 
267.0 
335.3 

258.8 
277.0 
255.6 
273.7 
274.9 
254.5 
243.9 
254.8 
251.8 
260.7 

61.0 79.9 
68.8 85.0 
70.9 87.5 
80.3 78.4 
95.0 82.2 
74.5 80.2 
73.4 77.9 
74.8 88.5 
93.7 77.7 
67.7 82.6 

94.5 113.9 
91.5 121.8 
94.7 127.0 
89.7 109.7 
85.9 133.1 
91.6 127.2 
80.5 112.3 
88.3 120.8 
94.4 108.9 
95.9 103.6 

130.9 166.1 
144.1 109.8 
138.0 108.9 
147.6 147.8 
127.6 134.5 
126.3 
141.3 
128.2 
148.3 
157.2 

I 90.7 117.8 1 I 76 82 ] 4VGl 224.9 260.6 J 

Golder Associates Inc. 



5370 

1. 
2. 
3. 
4. 
5. 
5. 
7. 
5. 
3. 
IO. 

AVG 

MASS PER 
UNIT AREA 

(ozryd2) 

11 .oo 
7.31 
6.87 
7.29 
7.54 
7.61 
7.56 
7.84 
8.20 

11.09 

1 8 . 2 1  

GRAB 
STRENGTH 

(pounds) 
MD TD 

I.  322.3 
!. 212.9 
1. 182.9 
1. 236.9 
i. 222.0 
i. 219.2 
’. 243.8 
1. 220.9 
). 261.2 
IO. 361.7 

21 2.6 
261.1 
286.0 
31 6.0 
286.0 
259.6 
31 7.2 
291.1 
273.7 
300.4 

\VGI 248.4 280.4 1 

APPARENT BURST 
OPENING SIZE PERMllTlVlTY STRENGTH 

(mm) (see-1 ) (Psi) 

0.090 
0.090 
0.090 
0.090 
0.090 

p t K 1  

1.29 
1.31 
1.43 
1.61 

11.411 

470 
380 
360 
330 
370 
330 
400 
380 

EQUIVALENT PERMEABILITY FLOW RATE 360 
SIEVE SIZE (cdsee) (ga Urn i nW) 450 

GRAB TRAPEZOIDAL PUNCTURE 
ELONGATION TEAR STRENGTH 

(“/4 (pounds) (pounds) 
MD TD MD TD 

63.5 76.3 
73.5 81.2 
72.5 75.4 
79.5 76.8 
93.1 75.0 
76.2 70.4 
79.6 81.1 
71.5 77.6 
75.4 78.3 
69.2 87.2 

101.6 104.5 
81.9 106.6 
64.1 112.6 
87.1 108.0 
76.3 113.3 
76.8 111.2 
76.9 107.8 
90.5 119.2 
89.5 107.2 
105.5 119.9 

141.3 121.2 
108.1 126.1 
132.9 159.7 
138.4 140.1 
108.7 156.0 
130.4 
108.4 
133.4 
126.8 
150.5 

I 75 78 I I 85.0 111.0 I [132.1 j  

Golder Associates /ne. 



5370  

8 oz/yd* 



5 3 7 0  

MARCH 2003 

I FLUOR FERNALD 
OEORGIA 

8.7 

245.3 
288.3 

73 
80 

97.0 
131.1 

420 

149.0 

9.1 

257.7 
276.8 

72 
81 

92.9 
125.3 

442 

145.9 

10.0 

287.9 
298.8 

72 
80 

104.6 
138.4 

450 

162.1 

8.8 

268.2 
299.0 

70 
80 

96.2 
139.7 

398 

151.5 

033-3486 

Golder Associates Inc. 



53 70 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
1. 
>. 
>. 
7. 
3. 
3. 
IO. 

MASS PER 
UNIT AREA 

( O W 2 )  

8.96 
8.1 4 
7.74 
7.86 
7.61 
8.83 
9.48 
9.36 
8.89 
9.71 

GRAB GRAB 
STRENGTH ELONGATION 

MD TD MD TD 
(pounds) (“w 

267.4 
271.8 
21 8.5 
238.0 
241.7 
255.0 
244.0 
276.5 
243.5 
294.9 

261.3 
275.3 
31 2.6 
283.9 
307.5 
324.0 
305.9 
31 4.9 
296.8 
275.8 

4VGl 255.1 295.8 1 

63.5 85.6 
72.7 82.3 
74.6 86.2 
72.8 79.0 
81.3 80.0 
80.0 76.8 
76.3 76.9 
78.7 80.4 
74.2 83.0 
70.9 83.3 

J 74 81 I 

BURST 
STRENGTH 

(Psi) 

41 0 
41 0 
370 
450 
420 
430 
530 
51 0 
440 
51 0 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

114.2 122.5 
94.0 109.5 
103.1 124.5 
84.9 133.6 
70.7 137.0 
112.9 145.6 
103.8 144.4 
104.2 119.8 
99.4 122.6 
110.0 116.3 

I 99.7 127.6 

PUNCTURE 
STRENGTH 

(pounds) 

125.0 152.5 
130.0 169.4 
133.2 153.2 
132.7 153.3 
126.0 166.7 
152.4 
158.4 
157.2 
154.3 
170.5 

I 149.0 I 

Golder Associates Inc. 



- 5370 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

GRAB 
STRENGTH 

(pounds) 
MD TD 

277.4 
237.6 
238.3 
185.4 
225.8 
277.6 
243.9 
240.4 
250.2 
276.0 

266.7 
295.3 
257.4 
274.0 
288.6 
290.9 
31 1.7 
279.2 
302.1 
31 7.0 

lAVG[ 245.3 288.3 ] 

MASS PER 
UNIT AREA 

(oziyd2) 

9.68 
7.87 
7.60 
8.57 
8.51 
8.97 
8.34 
8.56 
9.1 9 

10.1 0 

GRAB 
ELONGATION 

MD TD 
(“w 

64.2 81.1 
73.9 83.5 
76.3 77.6 
68.9 75.7 
75.2 78.5 
82.0 73.8 
78.8 77.8 

72.6 84.0 
69.3 87.7 

69.1 75.8 

1 73 8 0 1  

BURST 
STRENGTH 

(Psi) 

460 
390 
370 
450 
400 
400 
400 
430 
440 
460 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

118.8 119.7 
82.7 141.9 
82.2 126.8 
942 140.1 
83.1 115.6 
104.6 128.4 
88.2 124.7 
100.9 134.2 
107.1 141.7 
108.5 137.7 

I 97.0 131.1 I 

PUNCTURE 
STRENGTH 

(pounds) 

156.1 160.2 
126.5 156.7 
124.5 150.2 
134.1 145.7 
142.9 171.5 
157.7 
159.7 
155.4 
163.3 
130.9 

Golder Associates Inc. 



5 3  70 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
1. 
5. 

7. 
5. 
3. 
10. 

m 
3. 

GRAB 
STRENGTH 
(pounds) 

MD TD 

343.0 259.3 
238.5 270.1 
236.0 296.5 
208.9 249.3 
227.2 284.7 
227.1 248.5 
200.5 274.8 
250.2 338.7 
249.0 250.3 
396.5 295.3 

4VG[ 257.7 276.8 1 

MASS PER 
UNIT AREA 

9.70 
8.61 
7.99 
8.07 
8.38 
9.02 
9.52 
9.39 
8.91 

11.76 

GRAB 
ELONGATION 

MD TD 
(“A) 

64.3 73.3 
68.3 81.2 
71.2 90.9 
91.9 72.7 
73.9 78.8 
75.9 75.6 
67.1 78.5 
74.2 95.5 
66.3 80.9 
69.8 83.6 

I 72 81 I 

BURST 
STRENGTH 

(Psi) 

450 
390 
400 
460 
390 
470 
490 
440 
500 
430 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

104.8 131.9 
95.1 97.5 
70.7 97.2 
74.9 128.8 
87.4 114.6 
90.4 135.8 
95.0 123.7 
89.5 119.4 
112.6 134.5 
108.4 169.3 

I 92.9 125.3 1 

PUNCTURE 
STRENGTH 
(pounds) 

128.4 155.7 
160.9 164.1 
145.2 154.8 
161.4 146.1 
157.3 137.8 
11 3.2 
140.2 
133.8 
133.3 
156.9 

Golder Associates lnc. 



5370 

1. 
2. 
3. 
1. - >. 
>. 
7. 
3. 
3. 
IO. 

4VG 

GRAB 
STRENGTH 

(pounds) 
MD TD 

. 357.2 274.1 
!. 265.8 273.7 
1. 256.5 290.5 
1. 304.4 296.0 
i. 215.0 291.5 
i. 232.2 300.8 
‘. 250.2 308.6 
1. 239.6 326.0 
1. 321.5 337.2 
0. 436.4 289.8 

LVGI 287.9 ,298.8 1 

MASS PER 
UNIT AREA 

(oZ/yd*) 

11.37 
9.37 
9.09 
9.01 
9.72 
9.80 
9.49 
9.60 

10.01 
12.75 

GRAB 
ELONGATION 

MD TD 
(“A) 

62.1 87.9 
75.4 85.8 
72.9 79.2 
79.4 80.1 
68.7 74.5 
68.4 75.6 
73.8 75.7 
72.6 75.5 
76.9 83.6 
65.0 86.3 

I 72 8 0 1  

BURST 
STRENGTH 

(Psi) 

470 
41 0 
470 
430 
450 
440 
430 
440 
490 
470 

TRAP EZOl DA L 
TEAR 

(pounds) 
MD TD 

119.3 113.6 
92.3 120.2 
119.2 153.9 
94.5 147.4 
99.8 138.4 
98.9 143.6 
95.1 156.0 
96.8 121.7 
92.4 142.1 
138.0 146.8 

I 104.6 138.4 1 

PUNCTURE 
STRENGTH 
(pounds) 

167.3 163.3 
158.1 163.5 
164.1 169.8 
174.5 183.8 
145.3 154.3 
173.3 
161.6 
149.4 
162.9 
140.9 

Golder Associates lnc. 



BURST 
STRENGTH 

(Psi) 

MASS PER 
UNIT AREA 

(oziyd2) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
1. 

5. 
1. 
3. 
3. 
IO. 

- >. 

GRAB 
STRENGTH 

(pounds) 
MD TD 

295.3 248.5 
229.7 292.6 
237.9 298.8 
234.6 318.7 
262.4 303.2 
245.5 337.9 
259.5 315.0 
261.6 303.0 
268.5 274.8 
386.8 297.7 

4VG( 268.2 299.0 I 

9.99 
8.09 
8.34 
8.37 
8.76 
8.23 
8.29 
8.32 
8.57 

11.19 

GRAB 
ELONGATION 

MD TD 
(“w 

59.0 79.6 
67.6 79.6 
68.7 79.3 
69.2 75.3 
79.8 762 
74.5 78.8 
73.1 762 
76.3 78.8 
71.9 86.2 
64.8 87.5 

I 70 8 0 1  

41 0 
450 
380 
370 
390 
380 
320 
380 
450 
450 

TRAP EZOl DA L 
TEAR 

(pounds) 
MD TD 

119.7 133.8 
88.8 121.9 
88.1 139.3 
81.5 140.7 
82.4 138.7 
90.9 147.7 
88.2 160.7 
95.4 151.6 
102.2 141.6 
125.3 120.8 

I 96.2 139.7 I 

PUNCTURE 
STRENGTH 

(pounds) 

153.3 165.6 
155.5 145.9 
147.3 151.2 
158.2 141.4 
129.0 180.1 
161.3 
121.0 
164.5 
126.8 
171.5 

Golder Associates lnc. 



53 7 0  

10 oz/yd2 



MARCH 2003 

FLUOR FEFlNALO 

5 3  70 
033-3486 

MASSNNIT 

ASTM D5261 

GRAB 
STRENGTH (I&) 313.0 

AREA (orlye 11.1 

M M D  (1) 
ASTM D4632 

GRAB 
UONG ATlON 
(%I 
ASTM D4632 

TFIAPaOlDAL 
TEAR STRENGTH 
(-1 M m  (1) 
ASTM D4533 

BURST 
STRENGTH (psi) 
ASTM D3786 

PUNCTURE 
STRENGTH (Ibs) 
ASTM D4833 

3622 

76 
81 

125.8 
152.1 

568. 

188.9 

10.8 

328.7 
364.1 

75 
88 

121.8 
150.6 

553 

178.7 

105 

310.9 
371.3 

80 
87 

115.3 
147.5 

508 

166.6 

10.7 

301.5 
369.0 

80 
83 

114.2 
158.8 

517 

183.0 

10.6 

317.9 
392.6 

77 
82 

121.5 
163.2 

538 

188.4 

10.9 

315.2 
368.6 

76 
84 

120.3 
143.9 

547 

206.2 

10.0 

318.6 
355.6 

78 
82 

114.4 
151.3 

489 

178.3 

11.4 

3585 
383.6 

n 
82 

139.4 
174.7 

575 

205.1 

10.6 

313.3 
349.7 

n 
80 

120.2 
154.5 

546 

185.4 

I 
(1) M M D  -pond= to Meshins Direction I T m a s e  Direction 

Golder Associates Inc. 



5370 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
1. 
5. 

7. 
3. 
3. 
IO. 

* 
3. 

GRAB 
STRENGTH 
(pounds) 

MD’ TD 

302.7 
345.8 
31 5.2 
250.7 
278.3 
305.2 
295.2 
31 0.6 
422.7 
303.6 

372.6 
311.9 
371 .l 
369.5 
330.2 
358.3 
377.7 
364.6 
392.5 
373.3 

4VGl 313.0 3622 1 

MASS PER 
UNIT AREA 

(0@d2) 

13.29 
11.16 
10.41 
J 0.38 
9.63 
9.93 
10.74 
10.26 
11.56 
13.46 

GRAB 
ELONGATION 

(“w 
MD 

74.7 
72.3 
77.0 
73.6 
77.5 
79.5 
74.5 
77.3 
77.6 
73.8 

TD 

81.3 
80.5 
85.8 
79.8 
77.5 
79.2 
79.2 
80.5 
81.9 
84.5 

I 76 81 1 

BURST 
STRENGTH 

(Psi) 

680 
R O  
570 
51 0 
550 
490 
580 
590 
530 
61 0 

TR APEZOl DAL 
TEAR 

(pounds) 
MD TD 

169.2 161.7 
727.4 147.7 
111.8 151.3 
106.8 151.3 
114.1 164.7 
729.3 140.1 
106.7 146.3 
118.0 155.4 
132.0 156.6 
142.3 145.6 

1125.8 152.1. I 

PUNCTURE 
STRENGTH 

(pounds) 

.223.0 200.4 
214.4 184.3 
191.0 175.6 
187.7 198.7 
205.8 184.9 
177.9 
151.0 
176.9 
172.7 
189.2 

I 188.9 I 

Golder Associates Inc. 



5370 

I. 

VG 

GRAB 
STRENGTH 
(pounds) 

MD TD 

384.7 398.7 
366.0 420.8 
342.4 376.4 
284.4 351.8 
296.4 345.9 
309.4 381.6 
296.8 347.7 
324.6 365.9 
324.0 348.6 
357.9 303.2 

4GI 328.7 364.1 I 

MASS PER 
UNIT AREA 

( O W 2 )  

13.44 
10.28 
10.74 
9.81 
9.65 

10.51 
10.36 
10.21 
10.74 
12.50 

GRAB 
ELONGATION 

MD TD 
(“A) 

75.1 87.3 
76.4 94.3 
71.2 86.8 
75.7 89.1 
74.5 81.6 
77.1 83.3 
78.7 ~ 84.9 
79.6 90.9 
77.2 85.3 
64.9 92.5 

I 75.- . 88 ] 

BURST 
STRENGTH 

(Psi) 

590 
550 
580 
480 
460 
550 
500 
550 
620 
650 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

152.4 173.6 
120.4 169.8 
118.3 135.5 
106.4 148.1 
117.0 142.6 
119.8 145.5 
118.3 155.5 
113.7 147.5 
129.9 147.9 
121.9 140.2 

I 121.8 150.6 I 

PUNCTURE 
STRENGTH 
(pounds) 

196.8 215.6 
245.8 195.4 
170.4 158.7 
168.0 171.3 
172.2 180.2 
167.9 
161.7 
133.2 
163.2 
179.7 

Golder Associates Inc. 



5370 

\VG 

GRAB 
STRENGTH 
(pounds) 

MD TD 

. 380.8 356.8 

. 318.8 410.7 

. 280.3 398.5 

. 287.8 364.0 

. 297.6 404.6 

. 288.3 367.4 

. 260.5 373.0 

. 320.4 351.3 

. 301.5 329.5 
0. 372.5 357.4 

rVG[ 310.9 371.3 1 

MASS PER 
UNIT AREA 

(ozryd2) 

12.64 
10.89 
10.86 
10.13 
10.01 
9.16 
9.28 
9.93 

10.09 
12.32 

GRAB 
ELONGATION 

MD TD 
(“/.I 

76.3 83.6 
82.2 85.7 
79.2 83.6 
80.6 82.3 
80.7 87.4 
84.0 91.5 
79.7 84.5 
82.0 83.6 
78.3 86.0 
78.6 97.0 

1 80 87 I 

BURST 
STRENGTH 

(Psi) 

560 
580 
540 
51 0 
470 
480 
460 
470 
490 
520 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

143.2 155.9 
116.0 138.1 
122.7 141.4 
110.1 172.9 
101.0 145.6 
100.9 149.3 
105.7 144.5 
96.3 161.8 
115.9 134.7 
141.6 130.8 

f 115.3 147.5 ] 

PUNCTURE 
STRENGTH 

(pounds) 

183.2 157.2 
176.3 118.5 
171.5 160.1 
185.3 165.5 
174.3 170.6 
154.4 
172.6 
195.0 
142.7 
172.3 

Golder Associates Inc. 



L 
L 

‘. 
I. 
1. 
to. 

\VG 

GRAB 
STRENGTH 
(pounds) 

MD TD 

. 374.0 

1. 311.5 

;. 290.7 
1. 297.6 
’. 262.3 
. 285.5 
. 260.9 
0. 346.7 

I. 288.5 

8. 297.6 

392.3 
426.6 
392.6 
420.1 
369.8 
325.8 
340.0 
354.2 
342.0 
326.8 

rVG1 301.5 369.0 I 

MASS PER 
UNIT AREA 

(ozEyd2) 

BURST 
STRENGTH 

(Psi) 

13.45 
11.04 
10.05 
10.18 
9.63 

10.06 
10.21 
10.42 
10.19 
11.66 

[TJ 

GRAB 
ELONGATION 

(”/) 
MD TD 

75.0 842 
75.6 85.8 
85.2 85.5 
80.3 86.2 
82.3 79.9 
87.1 72.6 
81.7 77.0 
77.3 86.8 
79.8 85.3 
76.1 88.8 

580 
61 0 
520 
470 
480 
560 
530 
51 0 
470 
440 

TRAPEZOIDAL 
TEAR 

MD TD 
(pounds) 

138.6 179.7 
133.2 171.0 
118.4 134.7 
108.0 178.9 
108.3 161.4 
106.3 181.2 
109.4 150.7 
94.5 146.7 
105.4 156.5 
119.8 127.1 

I 80 8 3 1  1114.2 158.8 I 

PUNCTURE 
STRENGTH 

(pounds) 

229.5 173.7 
182.1 190.4 . 
177.2 192.3 
202.1 174.5 
172.1 178.0 
176.0 
200.3 
171.1 
155.4 
170.5 

Golder Associates Inc. 



5370 

L 

L 

‘. 
1. 
1. 
IO. 

4VG 

GRAB 
STRENGTH 
(pounds) 

MD TD 

1 

1. 

1. 

1. 

1. 

0. 

360.4 
31 5.0 
31 5.7 
302.1 
31 7.6 
323.5 
280.9 
290.2 
31 5.0 
358.3 

376.8 
372.1 
391.7 
437.2 
406.6 
407.0 
423.9 
367.7 
384.7 
358.7 

LVGI 317.9 392.6 1 

MASS PER 
UNIT AREA 

@ a d 2 )  

BURST 
STRENGTH 

(Psi) 

13.03 
10.68 
10.54 
10.44 
10.09 
9.93 
9.54 
9.99 

10.24 
11.15 

GRAB 
ELONGATION 

MD TD 
(“w 

69.9 87.1 
76.9 78.5 
76.6 81.2 
82.7 84.6 
80.8 79.5 
80.7 78.4 
78.4 82.1 
73.9 79.0 
74.0 81.9 
73.4 85.9 

1 7 7  82 I 

580 
590 
550 
530 
520 
550 
500 
500 
560 
500 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

128.5 147.1 
116.7 142.0 
117.5 177.2 
133.2 164.8 
126.8 165.8 
114.6 179.2 
111.4 155.2 
92.2 177.1 
127.1 152.8 
147.4 171.1 

[ 121.5 163.2 

PUNCTURE 
STRENGTH 
(pounds) 

200.8 204.3 
181.7 215.6 
172.2 205.2 
196.8 213.3 
166.5 192.4 
171.5 
184.7 
163.6 
193.1 
163.8 

1188.41 

Golder Associates lnc. 



5370 

1. 
2. 
3. 
4. 
5. 
5. 
7. 
3. 
3. 
IO. 

AVG 

GRAB 
STRENGTH 
(pounds) 

MD TD 

I. 318.3 
!. 309.9 
1. 301.1 
1. 313.0 
i. 325.8 
i. 270.2 
’. 301.2 
1. 297.7 
1. 309.0 
IO. 406.2 

379.5 
337.0 
347.9 
41 7.9 
367.9 
391.5 
361.2 
371.1 
363.4 
349.0 

\VG( 315.2 368i6 I 

MASS PER 
UNIT AREA 

(0*dZ) 

12.38 
10.91 
1 1.76 
11.01 
10.73 
9-80 
9.90 
10.33 
10.47 
12.10 

GRAB 
ELONGATION 

MD TD 
(“4 

66.0 88.1 
74.1 81.9 
74.1 80.5 
79.4 84.3 
77.7 83.3 
75.7 83.7 
76.6 80.5 
75.2 86.3 
75.2 87.5 
83.1 87.1 

76 8 4 1  

BURST 
STRENGTH 

(Psi) 

580 
570 
590 
51 0 
540 
540 
530 
500 
550 
560 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

168.5 123.1 
106.1 137.8 
127.9 139.8 
105.4 157.7 
102.4 119.7 
134.6 163.8 
101.7 131.9 
103.2 141.5 
118.1 159.6 
135.4 163.9 

1120.3 ‘143.9 J 

PUNCTURE 
STRENGTH 
(pounds) 

245.4 202.3 
214.2 200.7 
212.9 183.8 
195.2 154.8 
213.3 202.1 
202.5 
194.0 
231.7 
196.6 
243.1 

Golder Associates lnc. 



5 3 7 0  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
1. 

5. 
7. 
3. 
3. 
IO. 

- 
3. 

GRAB 
STRENGTH 

MD TD 
(pounds) 

360.8 
303.5 
277.2 
300.3 
300.0 
331.8 
293.0 
308.3 
321.2 
390.2 

332.1 
339.5 
347.8 
358.4 
358.5 
376.5 
379.9 
381.9 
351.8 
329.4 

4VGI 318.6 355.6 I 

MASS PER 
UNIT AREA 

(o*d2) 

11.60 
10.31 
9.67 
9.56 
8.92 
9.39 
9.00 
9.67 

10.04 
11.66 

GRAB 
ELONGATION 

("A) 
MD 

74.3 
78.9 
72.9 
81.7 
74.9 
79.8 
80.4 
792 
76.7 
76.8 

TD 

802 
78.9 
80.5 
80.3 
81.3 
79.6 
78.8 
85.2 
82.4 
882 

BURST 
STRENGTH 

(Psi) 

570 
540 
460 
440 
480 
490 
430 
460 
500 
520 

EEl 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

124.5 132.7 
118.7 131.2 
93.6 153.1 
127.4 174.1 
102.7 141.5 
101.0 164.6 
106.2 156.0 
119.9 146.5 
120.3 164.1 
130.2 149.3 

PUNCTURE 
STRENGTH 
(pounds) 

203.5 169.6 
183.5 148.1 
166.5 174.9 
183.6 179.0 
178.0 189.3 
185.2 
173.7 
186.7 
160.3 
192.9 

I 78 82 1 1114.4 151.3 1 Wl 

Golder Associates Inc. 



53  70 

1. 
!. 
3. 
1. 
). 
L 

’. 
1. 
1. 
IO. 

4VG 

GRAB 
STRENGTH 
(pounds) 

MD TD 

. 438.2 
I. 351.0 
1. 339.0 
8. 311.7 
1. 334.7 
1. 344.0 
’. 318.2 
. 339.5 
. 383.2 
0. 425.2 

369.0 
400.5 
359.0 
407.7 
41 9.7 
388.2 
372.0 
388.2 
371.2 
360.0 

LVG! 358.5 383.6 I 

MASS PER 
UNIT AREA 

(o*d2) 

13.48 
11.11 
10.78 
11.20 
10.71 
10.58 
10.00 
11.08 
11.81 
12.94 

GRAB 
ELONGATION 

MD TD 
(“A) 

71.7 87.7 
72.3 85.7 
73.7 75.3 
69.7 80.3 
76.3 80.3 
73.7 78.7 
72.7 81.0 
69.0 76.3 
66.0 87.7 
69.0 85.7 

I 71 82 I 

BURST 
STRENGTH 

(Psi) 

550 
630 
620 
600 
550 
51 0 
560 
530 
61 0 
590 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

171.8 171.0 
164.2 194.0 
105.6 180.1 
111.6 163.7 
134.4 195.4 
128.6 177.3 
121.7 156.0 
155.4 152.4 
139.8 165.7 
161.0 191.0 

139.4 174.7 1 

PUNCTURE 
STRENGTH 
(pounds) 

194.3 178.6 
184.3 231.9 
189.6 189.9 
208.9 253.8 
209.7 222.4 
21 1.5 
21 9.5 
229.7 
162.1 
189.6 

Golder Associates Inc. 



5370 

1. 

0. 

LVG 

0 .  

GRAB 
STRENGTH 
(pounds) 

MD TD 

386.2 
274.5 
31 1.2 
300.0 
300.7 
287.7 
291.5 
301.7 
31 6.2 
363.0 

332.7 
352.5 
387.5 
390.5 
325.5 
377.0 
348.7 
339.5 
31 3.5 
330.0 

.VGI 313.3 349.7 I 

MASS PER 
UNIT AREA 

(ozryd2) 

13.1 6 
10.96 
10.44 
10.73 
9.56 
9.61 
9.1 9 

10.34 
10.91 
11 -30 

GRAB 
ELONGATION 

MD TD 
(“/d 

69.3 
68.0 
73.3 
74.0 
73.3 
74.7 
76.3 
66.0 
69.3 
70.0 

82.0 
84.7 
78.0 
77.3 
75.0 
79.0 
73.3 
78.7 
79.7 
90.0 

1 71 80 I 

BURST 
STRENGTH 

(Psi) 

630 
540 
570 
520 
450 
550 
590 
480 
550 
580 

TRAPEZOIDAL 
TEAR 

MD TD 
(pounds) 

129.7 150.7 
124.1 147.4 
106.6 163.7 
110.9 174.0 
104.9 157.5 
119.9 155.2 
103.9 151.1 
121.0 156.2 
126.7 148.7 
154.3 140.2 

I 120.2 154.5 J 

PUNCTURE 
STRENGTH 
(pounds) 

229.5 168.4 
216.5 162.2 
207.2 183.4 
213.4 167.5 
198.3 185.7 
157.1 
186.0 
173.9 
170.1 
162.0 

Golder Associates lnc. 



I 

16 oz/yd2 

53 70 



5370 
MARCH 2003 

I FLUOR FERNALD 
GEORGIA 

033-3486 

17.3 

492.9 
546.3 

77 
77 

1625 
235.3 

837 

258.6 

STRENQTH (I&) 

ELONGATION 

TRAPEZOIDAL 
TEAR STRENGTH 

STRENGTH (I&) 

Golder Associates lnc. 



5370 

1. 
2. 
3. 
1. 
5. 

7. 
3. 
3. 
IO. 

- >. 

4VG 

GRAB 
STRENGTH 

(pounds) 
MD TD 

I .  601.5 
!. 457.5 
B. 448.2 
1. 459.0 
i. 439.2 
i. 411.7 
’. 441.7 
I. 446.7 
1. 470.0 
IO. 667.7 

51 6.2 
504.0 
565.7 
582.0 
593.2 
630.2 
61 4.0 
598.5 
575.0 
546.0 

\VGl 484.3 572.5 1 

MASS PER 
UNIT AREA 

( O W 2 )  

19.57 
15.97 
14.90 
14.68 
16.15 
15.05 
15.41 
16.30 
16.37 
18.97 

GRAB 
ELONGATION 

MD TD 
(“w 

65.7 77.7 
76.0 70.7 
78.3 74.0 
80.3 74.3 
80.7 74.0 
76.3 74.3 
76.7 70.0 
80.0 78.0 
75.0 79.7 
67.3 84.7 

1 76 76 1 

BURST 
STRENGTH 

(Psi) 

91 0 
840 
760 
750 
730 
750 
780 
750 
650 
81 0 

E a  

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

175.6 218.4 
149.5 258.4 
123.4 215.6 
171.5 213.4 
142.0 234.9 
169.4 231.4 
157.1 216.4 
156.2 211.9 
178.0 229.1 
205.0 222.7 

I 162.8 225.2 1 

PUNCTURE 
STRENGTH 

(pounds) 

263.8 287.5 
237.0 262.7 
232.2 294.4 
258.1 270.3 
255.2 284.3 
281.1 
258.4 
269.1 
245.1 
31 9.6 

Golder Associates lnc. 



5 3 7 0  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
1. 
5. 
5. 
7. 
3. 
3. 
IO. 

GRAB 
STRENGTH 

MD TD 

690.0 484.7 
476.2 558.0 
442.2 532.0 
413.0 558.7 
458.5 573.7 
459.7 526.7 
430.2 581.7 
438.5 525.0 
470.2 561.7 
650.0 560.5 

(pounds) 

4VG/ 492.9 546.3 1 

MASS PER 
UNIT AREA 

(o*d*) 

22.08 
18.10 
17.86 
16.47 
15.61 
15.35 
16.92 
15.89 
15.53 
19.57 

GRAB 
ELONGATION 

(“A) 
MD TD 

74.0 81.3 
76.3 81.0 
76.3 75.3 
78.0 74.3 
82.3 76.0 
82.0 70.3 
78.0 75.3 
79.7 74.3 
78.3 75.7 
68.7 83.0 

1 7 7  7 7 1  

BURST 
STRENGTH 

(Psi) 

960 
890 
880 
840 
940 
780 
740 
820 
71 0 
81 0 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

167.5 259.3 
163.5 238.0 
158.3 239.9 
166.6 254.5 
155.7 262.0 
159.9 251.9 
178.6 217.4 
162.6 195.0 
139.9 221.3 
172.0 213.6 

1.162.5 235.3 ] 

PUNCTURE 
STRENGTH 
(pounds) 

303.8 239.7 
232.1 263.1 
264.2 240.9 
249.9 249.7 
274.7 258.3 
298.9 
269.7 
223.9 
269.5 
239.9 

Golder Associates Inc. 




