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Department of Energy 

Ohio Field Office 
Fernald Area Office 

P. 0. Box 538705 

Mr. James A. Saric, Remedial Project Director 
US. Environmental Protection Agency 
Region V-SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5th Street 
Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

TRANSMITTAL OF RESPONSES TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY 
AND OHIO ENVIRONMENTAL PROTECTION AGENCY COMMENTS ON DRAFT TEST PAD 
PROGRAM FINAL REPORT FOR THE ON-SITE DISPOSAL FACILITY 

Enclosed are the responses to  comments from the U.S. Environmental Protection Agency 
(U.S. EPA) and Ohio Environmental Protection Agency (OEPAI on the Draft Test Ped 
Rogrem frid Report for the OnSite Disposal Facility (OSDFI. The responses reflect 
discussions held between the OEPA, Department of Energy (DOE), and Fluor Daniel Femald, 
Inc. (FDF) on March 19, 1997. The document will be issued as Revision 0 following the 
U.S. EPA and OEPA concurrence with the responses to  the comments. 

If there are any questions regarding this transmittal, please contact Rod Warner at (5131 
648-31 56. 

Sincerely, 
n 

FEMP:Wamer 

Enclosure: As Stated 

ohnny W. Reising 
Femald Remedial Action 
Project Manager 

@ Recycled and Recychbk @ 
/ 



cc w/enc: 

N. Halleln, EM42/CLOV 
0. Jablonowski, USEPA-V, 5HRE-8J 
R. Beaumler, TPSS/DERR, OEPA-Columbus 

D. S. Ward, GeoTrans 
R. Vandegrift, ODOH 
R. Gelger, PRC 
1. Hagen, FDF165-2 
J. Harmon, FDFI90 
AR Coordinator/78 

cc w/o enc: 

J. Jalovec, DOE-FEMP 
S. Peterman, DOE-FEMP 
J. Reising, DOE-FEMP 
D. Carr, FDF/9 
M. Hickey, FDF/64 
U. Kumthekar, FDFI64 
C. Little, FDFl2 
1. Walsh, FDF/652 
EDC, FDF152-7 
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U.S. €PA Comments on the 
'Draft Test Pad Program Final Report, Revision B' 

1. Commenting Organization: U.S. EPA Commentor: Saric 
Section I: Page 1: tine 1: Code: 
Original Comment I: 

-- - __ - _ _  - _ _ _ _  ~ - 

Comment: During test pad construction;-only-heavy-caterpillar-equipment_was_used to _I--_ _ _  
compact soil. Generally a sheep's-foot roller is used to achieve more uniform 
compaction of the day materials by breaking down clods into finer particles. 
U.S. DOE must explain why a sheep's-footed roller was not used. 

Response: The equipment used for compaction was the Caterpillar 815 with two tamping 
foot rollers. This was briefly discussed in Section 5.1. However, for clarity, 
identification of the Caterpillar 81 5 will be added to Section 6.6, Placement 
and Compaction of Lifts. 

Action: The fifth bullet from the beginning of Section 6.6 has been revised as follows: 
e the lift was compacted using the specified number of passes of 

the Caterpillar 815 in each lane; the specified number of passes 
for a given lane was selected considering the target compaction 
conditions for that lane. 

2. Commenting Organization: U.S. EPA 
Section I: Page I: 
Original Comment I: 

Commentor: Saric 
tine 1: Code: 

Comment: Data logs indicate that several rain events occurred during the sealed, double- 
ring infiltrometer tests. Data logs also indicate that water was occasionally 
pumped out of the outer ring. U.S. DOE must indicate any impacts such rain 
events may have had on the test results. 

Response: There were two occasions when water was pumped out of the outer ring of 
the sealed double-ring infiltrometer. The first occasion was before the cover 
was fully installed and involved pumping approximately H inch of water from 
the outer ring. The second occasion was shortly after the cover was installed 
and involved pumping %-H inch of water from the outer ring. In both cases, 
the water was pumped out in less than 24 hours from the time it entered the 
outer ring. No other pumping was needed throughout the rest of the testing. 
Due to the small amount of water that was pumped and the short length of 
time it was present, there was no impact on the test results from the sealed 
double-ring infiltrometer. 

Action: No action. 
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Ohlo EPA Comments on the 
'Draft Test Pad Program Final Report Revision 6' 

1. Commenting Organization: Ohio EPA Commentor: OFF0 
Section I: Page I: Line I: Code: General 
Original Comment I: 

Comment: The performance of the test pad was consistent with the performance 

Code (OAC). However, the in situ materials in the borrow area fail to meet two 
different material specifications as listed in OAC 3745-27-08. These two 
specifications are: 

- standards-for-recompacted clay liners-as specifisdin-the Ohio Administrative - - - __ - -~ - 

_ _ _  _ _  

3745-27-08 (C)(l)(c)(l) 

3745-27-08 (C)(l)(c)(iv) 

100% of soil having a maximum dimension not 
greater than two inches 
not less than 25% of the particles having a 
maximum dimension not greater than 0.002 mm. 

In Section 9.2 of the TPPFR, an alternative performance standard of not less 
than 15% of the particles having a maximum dimension not greater than 0.002 
mm is reiterated. This alternate specification was first suggested by DOE in a 
letter dated January 26, 1996, and Ohio EPA has concurred with this concept. 
However, one of the samples from the lower brown till horizon could not meet 
the revised criterion, either. See Table 9-1. What procedures will be followed 
by the Construction Subcontractor to avoid using days that fail to meet the 
new specification? 

In the case of the first bullet, the TPPFR suggests keeping the OAC 
specification unchanged and requiring the Construction Subcontractor to ' 
propose a method to remove outsized particles (Section 9.3). The Ohio EPA 
approves of this approach, but notes that visual inspection will not achieve 
satisfactory results. 

Response: Soils with less than 15% clay particles (.002 mm) were not used for 
construction of the test pads and will not be used for construction of the clay 
liners. The soil in zones of sandy material was segregated from test pad soils 
during construction of the test pad. Clay soils in the lower brown till horizon 
were blended during excavation. This yielded a composite soil that had an 
acceptable clay content. Soils borrowed from the OSDF excavation will be 
stockpiled and tested prior to use in the liner. Unsuitable clay liner material will 
be segregated and not used in the clay liner. The soils from the clay liner 
excavation are primarily upper brown till horizon soil which has a higher clay 
content than lower brown till horizon soils. 

The construction of the test pad was used to demonstrate the acceptability of 
in situ days and the construction technique necessary to meet OAC 
requirements. The native material was excavated and placed on the test pad 
for processing prior to compaction. The technique used to process the soil was 
pulverizing the soil with a soil processor to insure full lift thickness moisture 
conditioning. During this process, all visible rocks were removed by hand 
picking. Once the proper soil moisture was achieved, a Caterpillar 815 
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Ohio EPA Comments 
Draft Test Pad Program Final Report, Rev. 8 

. .  
compactor was used to compact the soil. The number of passes used varied in 
order to  assess the compaction results. After the specified number of passes, 
all visible rocks were removed.prior to placing another of clay. 

DOE proposed using SDRls to measure the permeability of the test pad. This 
test covered more area than the BoutweU Test. By using the SDRI, a larger 

permeability was achieved, using a performance-based construction method. 
As such, DOE believes it has met the requirements and proposes to use the 
methods outlined in the report. 

-representative-area-is-evaluated.The-test-results-indicated- that-the-required- - -- - - - 
_ _ -  

Action: . None. 

2. Commenting Organization: Ohio EPA Commentor: DERR 
Section X :  3 Page #: Figure 3.2 Line I: Code: c 
Original Comment 1: 

Comment: Should the vertical axis legend be "Percent Smaller Than 0.002 mm"? 

Response: The vertical axis of Figure 3-2 is correct as 'Percent Smaller Than 0.005 mm.' 
The data, reported in Section 3.0 is from previous geotechnical studies which 
used 0.005 mm as the definition of clay, instead of 0.002 mm as specified in 
the ARARs. All data collected during the test pad program used 0.002 as the 
definition of clay. In reviewing Section 3.0, discrepancies between the text, 
tables, and figures were found with regards to this issue. These discrepancies 
will be corrected. 

Action: The first bullet on page 3-6 has been revised to read, 'percent of particles 
smaller than 0.005 mm (percent clay).' 

The sentence at the bottom of page 3-6 has been revised to  read, 'The analysis 
of the data in Table 3-2 reveals that the percentage of particles smaller than 
0.005 mm, the percentage of particles passing the No. 200 sieve. ...' 
The Particle Size header on Table 3-2 has been revised to read, 'Percentage 
Smaller than 0.005 mm." 

The third bullet on page 3-1 1 has been revised to read, "Figure 3-2 shows the 
percentage of particles smaller than 0.005 mm as a function of northing 
coordinate.' 

The first line of data on Table 3-3 has been revised to read, 'Percentage 
Smaller Than 0.005 mm.' 

courarrsloEPAnEslPoo4.e7/~ 10.1997 2 of 4 



Ohio €PA Comments 
Draft lest Pad Rogram Final Report, Rev. B 

3. Commenting Organization: Ohio €PA Commentor: DERR 
Section I:  3.5 Page #: 3-12 Line I: Code: c 
Original Comment I: 

Comment: 

- - - _ _  _- -- _ _  - 

Response: 

Action: 

This paragraph should be modified to state that soil samples from a few of the 
borings had less than a 50 percent fraction passing the 200 mesh sieve (see 
Table-3-2-and-Figure 3-3).--While -this-apparently-did-not-affect-the-finaL __ I - - __ - - 
performance of the test pads, the specification should clearly state whether 
soils not meeting the 200 mesh sieve requirement are acceptable. The same 
issue needs to be addressed in the summary of Conformance Test 
Requirements of Section 9.6. The 200 mesh sieve requirement is an ARAR of I 

OAC 3745-27-08 (C)(1 )(c). 

Soils not meeting the requirement for greater than 50% passing the 200 sieve 
will not be used for construction of clay liners. Some small amounts of these 
soils not meeting the requirement may be blended with the soils with a high 
percentage of fines during the excavation, stockpiling, and construction 
process. Clay stockpiles will be sampled according to the Construction Quality 
Assurance Plan requirements. Only soils having greater than 50% fines will be 
used as liner material. This issue will be addressed in Section 3.5 and clarified 
in Section 9.6. 

The following bullet has been added to Section 3.5: 
soil samples from a few of the borings had less than a 50 percent fraction 
passing the 200 mesh sieve; soils not meeting this requirement will not be 
used for construction of clay liners. 

The first bullet on page 3-12 has been revised as follows: 
with the exception of percentage of clay-size particles (Le., particles with a 
maximum dimension not greater than 0.002 mm), both horizons of the 
brown till meet the remaining material property criteria of the OU2 ARARs. 

The following bullet has been added to Section 9.6: 
Although soil samples from a few borings did not meet the requirement for 
greater than 50 percent passing the 200 sieve, all soils will meet this 
requirement during construction of the liner. 

4. Commenting Organization: Ohio EPA Commentor: OFF0 
I Section I: 9 Page I: Figure 9-1 Line I: Code: c 

Original Comment I: 

Comment: m r e  9-1 appears to be mislabeled. It should say 'Upper Horizon Brown Till 
Acceptable Permeability Zone (APZ)'. 

Response: Agreed. The text will be revised. 

Action: The caption on Figure 9-1 now reads, 'Upper Horizon Brown Till APZ." 

6 



Ohio EPA Comments 
Draft Test Pad Rogram Final Report, Rev. B 

5. Commenting Organization: Ohio EPA Commentor: DERR 
Section I: Page #: tine X :  Code: 
Original Comment I: 

Comment: Volume 11. Awmdu~A * is missing from my copy. 
-- __-__. - -_ _ _  -- - - - ._  - 

This Appendix was inadvertently omitted from some of the copies. 

Action: Appendix A is attached to this response package and will be included in the 
final report. 

I 6. Commenting Organization: Ohio EPA Commentor: OFF0 
Section I: 9.5 Page I: Line I: last sentence Code: 
Original Comment #: 

Comment: 

Response: 

The last sentence on this page which continues to the next page is incomplete. 

The text in section 9.5 will be modified. 

Action: The sentence now reads, "Because of the deep indentations left by the 
compactor pad-foot at moisture contents at or above 3 percentage points wet 
of the standard Proctor optimum moisture content, the maximum allowable 
moisture content is 3 percentage points wet of optimum." 
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Geomechanicr & Environmental Labartay 
2658 Holcomb Bridge Road Suite I I O  

Alphantta mia 30201 USA 

I .  - * 

TcI. (770) 645-6575 F ~ x  (770) 645-6570 
r-. 

~ -GEOSYNTEC CONSULTANTS 
I 

13 November 1996 
Mr. Kenneth W. Cargill, P.E. 
GeoSyntec Consultants 
1100 Lake Hearn Drive, Suite 200 
Atlanta, Georgia 30342 

Subject: Final Report - Laboratory Test Results 
Test Pad Pre-construction Testing 
FERMCO-OSDF 

Dear Mr. Cargill: 

GeoSyntec Consultants (GeoSyntec) Geomechanics and Environmental Laboratory in 
Alpharetta, Georgia is pleased to present the attached final test results (Tables 1 and 2, and 
Figures 1 through 12) for the above referenced project. A blank shown on any of the 
tables or the figures indicates that the test was not performed, the parameter is not 
applicable, or that the test resulted in insufficient data to report the designated parameter. 
Attachment A presents the general information pertinent to the testing program and the 
policy of GeoSyntec regarding the limitations of and the use of the test results. 

The Geomechanics and Environmental Laboratory appreciates the opportunity to 
provide testing services for this project. Should you have any questions regarding the 
attached test results or if you require additional information, please do not hesitate to 
contact either of the undersigned. 

Sincerely , 

Barry E. Sigmon, P.G. 
Assistant Program Manager 
Geotechnical Testing 

Nader S. Rad, Ph.D., P.E. 
Laboratory Director 

Attachment 
Copy To: David Phillips 

(.. , -._ GE3900-5.2fiW6024 .CDB 

C O r p o r a t e O ~  RegionnlOiBas: Laboratorits 
Atlanta. GA 

Boca Raton. FL 4 Hunlington Beach, CA 

621 N.W. 53rd Strcet Suite 650 
Boca Raton, Florida 33487 USA 
Tel. (561) 995-o9OO*F~ (561)995-0925 

Atlanta. GA h a  R a t a  FL Chicago. IL 
Columbia MD Huntington Beach, CA San Antonio. Tx 

Walnut Cmk. CA Paris, France 
9. 0.-- c.. . . - "e -c  .os c Rx 



1 

Site Lab 
Sample Sample 

ID No. 

41 l9MU 9687 I 

411981 96BTL 

411983 96874 

41 1981 

4 1 I985 

111987 96878 

AS- 
Received 
Moisture 
Content 
A S T M  
D I140 

(%) 

25.5 

26.8 

22.1 
- 
~~ 

19.2 

1U.M 

14.5 

15.9 

15.8 

- 

1 

I 
TABLE 1 

SUMMARY OF INDEX PROPERTIES TEST RESULTS 
TEST PAD PRE-CONSTRUCTION TESTING 

FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY 

I 
I 
1 

I 
. I  

1 

Grain Size 

A S I M  D 422 
Parsing 

A S T M  

Figure Figure 
(" 1 No. I No. 

I I 

FIZRMCO - OSDF 

I I Compaction 
A S T M  D 698 Atletberg 

Limits 
Soil ASTM D 431% 

Classification I M a x .  Dry l'lrtimumI 
A S T M  D 2481 ~ 1 ~ : ,  ,,,":" L, Moisture 1%. 

1 
Comnpctiod 

A S T M  D I557 

lydraulic Conduclivit) 
A S T M  D 5084 

Table No. 

? 

I 



Percent 
passing 

#ZOO 

ASTM D 4ZZ 

! 

1 
I 

TABLE 1 (Continued) 

SUMMARY OF INDEX PROPERTIES TEST RESULTS 
TEST PAD PRE-CONSTRUCTION TESTING 

FERklCO - OSDF 
I 
I 

Compaction 1 
ASTM D I5571 

Grain Size Compaction 
ASTM D 698 Allerherg 

Limits 
AS'I'M 0 4318 

AI- 
Received 
Moisture 
COntCllI 
ASTM 
D 2216 

( 5 )  

- 
14.1 

13.9 

Specific 
Gravity Hydraulic Conductivily 

ASTM ASTM D 5084 
Site 

Sample 
ID 

Soil 
Classification 

ASTM D 2487 

Lab 
Sample 
No. 

96879 

96880 

Optimum 
Moisture 
Content 

(%) 

Max. Dry 
lnil Weight 

(Pa 

I I 

41 1988 I 
41 I989 :L - Sundy Lean Clay 124.3 

124.8 13.2 

13.3 
- 

~~~ ~~~~ 

:I. - Suiidy I.euii Clay with Gruvel 41 1990 

411991 

J 1 1992 10.6 

12.4 J I  I993 

113.0 

116.0 

2.72 

2.71 )68 I O  I 

Nolrs: 
I. 
1. 

I.nlw)ratoIy wiiiIiIss Y6R74 and 96875 were cciiiibiiicd. 
Luborulory su~iipler 96HMli uiid Y61181 were coiiiliincd. 

l 
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( 'I'ALILE 2 ! 

SUMMARY OF PERMEABILITY TEST RESULTS 
TEST PAD PRE-CONSTRUCTION TESTING 

I 
1 FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY 

FERMCO - OSDF 

- 

Lab 

No."' 
Sample 

61\1oO.UI 

611 101~ .0?  

Coinpct ion 
ASTM 0 I557 

: Iiydraulic Conductivity 
/ ASrMD5084 

I I I 

Compnction 
ASTM D 698 

Orain Size 
Allerkrg 

Li i i i i ts 
TCSI Speci+en 

lnilial Condjtionr 
4 -- 
I 

Dry Un Moisture 
Weight C o ~ ~ e u t  

(PCO ( (R)  

Site 
SUnq'lC 

' ID 
mull I I Consolidalion 

Pressure 

(psi) 

Hydraulic 
Conductivity 

( C d S )  

Max. Dry 
Unit Weight 

Moisture 
Coiueni 

- I  

108.3 t 110.2 .' ? 

I Note: 
I. Lahoraiory suiiiples 96074 uiid 96075 wcre coiiil>iiied. 



/-.. 
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Site 
Sainplc 

ID 

4 I I Y 1 3 & 4 1 1 9 1 4  
Comhinrd 

TABLE 2 (Continued) 

SUMMARY OF PERMEABILITY TEST RESULTS 
TEST PAD PRE-CONSTRUCTION TESTING I 

I 
FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY 1 

Grain Size I 

Note: 
I. Lnhoralory sanyiler 96U7.i and 96U75 w w c  conihined. 

FERMCO - OSDF 

Soil 
Classilication 
ASI'M I) 1417 

Compaction 
ASTM D 698 

4 

Conlpaction 
ASTM L) 1557 

Optimum 
Moisturi 
Content 

(%) 

M d X .  Dry 
Unit Wright 

(pcf) 

Fig 
No. 

' llydraulic Conductivity 
1 ASTM D 5084 I 



Site 
Ssntple 
ID 

- 
Note: 

TABLE 2 (Contiiiued) 

SUMMARY OF PERMEABILITY TEST RESULTS I 

I 
I 

TEST PAD PRE-CONSTRUCTION TESTING I 

FEKNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY 
FERMCO - OSDF I 

I 
I 

I Ilydraulic Coiiductivity 

I ASTM D 5014 

- 
Dry Uni 
Weight 

(1x0 - - 
119.3 

I 11.1 

Consolidation 
Pressure 

Content 

ltl6.4 

- 

llydraulic 
Conductivit y 

( c d r )  

12.4 

- 
17.2 

5 
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I 
1 
! .  
I 
I 

‘I’AIILLE 2 (Cootilitred) 

I 

‘ I  
. I  

I 
I 
1 
I 

SUMMARY OF PERMEABILITY TEST RESULTS 
TEST PAD PRE-CONSTRUCTION TESTING 

FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY I 

FERMCO - OSDF 

Note: 
I .  Lahoralory s a n y h  96B8U and 96Blll were conihincd. 

b 

Pig. 
No. 

I 
I 
I 

I 

1 llydraulic Cuuductivity 
I ASTM D SOU4 

I 

I 

I 
Test Specimen I 

lnitivl 

e 

’. 1 
I ’. 

~ ~ ~ l s y l l l c c  ~: l l I I~ l l l lo l l tn 
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'I'ABIX 2 (Continiied) 

SUMMARY OF PERMEABILITY TEST RESULTS 
TEST PAD PRE-CONSTRUCTION TESTING 

FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY 1 
FERMCO - OSDF 

I I Grain Size I 

Note: 
1. Laboratory saniples 96UW and 968x1 were conihincd. 

Soil 

Compaction I ASTM 11698 

I I  
Optimum 

Classification Max. Dry 
ASThl D :-I87 Unit Weight 

7 

Cornpactiun 
A S I M  I) I557 

1 Ilydraulic Conductivity 
1 ASTM D50114 

I 
'I'cut Spccimcn 

Initial Conditions 

I r y  Unit Moisture 

118.4 1 15.7 

i in.3 1 13.7 

1 x 3  9.41 

I 

1 
I 
I 

I 

I 
Consolidation llydraulic 

Pressure ' Conductivity 
(psi) (cnrlr) 

: ? 

1 

A Goomechanics and Environmonid Labotaloiy i 
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‘I’ABLE 2 (Continued) 

Site 
Simple 

ID 

I I IYU9 a JIIYYO 
Combined 

SUMMARY OF PERMEABILITY TEST RESULTS 
TEST PAD PHE-CONSTRUCTION TESTING 

1 
I 
I 
I 
I 
I 
1 

FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY 1 

I I 
Grain Size U Alterherg 

FERMCO - OSDF 

Soil 
Classification 

AS’TM D 1-487 

Couqmction 
ASTM D 698 

Opti inuin 
Moisture 
Content 

Mu. Dry 
Unit Weight 

(PCO (96) 

I 

- 

Fig. 
No. 

j llydraulic conductivity 
I ASTM D 5084 

i Test Spcbimcn 
Initial Cdidilionr 

I 

I 
I 

- 1  Note: 
I .  I.;lhoratory sani~iles 96BUO and 961381 WCIC coml~iivd. 

I 

Consolidation Ilydraulic 
, Pressure Conductivity 

8 



1 FIGURE 1 

G EO SYNTEC CONSULTANTS FERMCO-OSDF - Geornechanics and Environmental Laboratory 

\ 

[-][ 4PS2 11/13/98 
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HA 

Atlanta, Georgia 

GS FORM: ASTM C 136. D 422. 0 2487 
0 3042 AND D 4318 PARTICLE SIZE DISTR!BlJllON AND PHYSICAL PROPERTIES 

LAB. SAMPLE NO. 96874 ' 

US. STANDARD SIEVE SIZES AND NUMBERS 
12' 0 . 5 -  3' 2' l . S ~ l ~ J l 4 ~ l l 2 ~ ~ ~  #4 010 820 Du) M O  0100 1100 

PLASTIC LIMIT (%) 19 SAND(%) 19.7 40- 

100 
-. 

90 

a0 

70 
t- 
I 
9 
$60 

m 
5 50 
z 

>. 

LL 

t 
5 40 
U 

0 
9 
30' 

20 

10 

0 

SAMPLE DEPTH (ft) PLASTICITY INDEX 24 . gL 

0 

10 

20 

30 + 
I 
(II - 
w 

40 
m 

50 $ 
U 
0 
0 

K w 

60 
w 
U 
9 

70 0 

a0 

90 

100 
100 10 1 0.1 0.01 0.00 1 

GRAIN SIZE (rnrn) 

FINES(%) 73.5 .......................................... 

- 
COARSE I FINE  COARSE^ MEDIUM FINE I SILT CLAY 

COeeLES I FINES GRAVEL SAND 3 

PERCENT PASSING SIEVE SIZES (mml 
75 50 37.5 25 19 12.5 ,925 4.75 2.00 0.850 0.425 0.250 0.150 0.075 

100 100 100 100 100 97 95 93 91 89 .86 83 79 74 

GRAVEL (%) 6.8 43 I (.I SITE SAMPLE ID 41 1983 1 LIQUID LIMIT ( % I  

PARTICLE DIAMETER (mm) 
0.050 0.020 0.006 0.002 0.001 

84 49 31 24 

SILT ( % I  49.2 
CLAY(%) 24.3 * 

.......................................... 
- 

COEFF. UNIFORMITY (CUI 
I COEFF. CURVATURE (Cc) 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS 1 PERCENT FINER 



, 

- - -- -- 

1. 

c. 

FERMCO-OSDF 
NO.: aE3900.5.2 

Atlanta, Georgia 

ASTM w s a e  
MOISTUR&DENSTTY RELATIONSHIP, COMPACTION TESTING 4MD1 11/13/96 

SITE SAMPLE ID 41 1983 

~ LAB. SAMPLE NO. s 6 m  --__ 
- --- -- 

SAMPLE DEPTH (ft) 

SAMPLE DESCRIPTION 

111.6 

17.2 

MAXIMUM DRY UNIT WEIGHT (pcf) 

OPTIMUM MOISTURE CONTENT (%) 

IN SITU MOISTURE CONTENT (%I 

NOTES: 

d 

CURVES OF 100% SATURATION 

FOR SPECIFIC GRAVITY EQUAL TO: 

15 20 25 30 35 40 0 5 10 

WATER CONTENT (PERCENT OF DRY WEIGHT) 

f 9  



flGURE 3 G EO SYNTEC CONSULTANTS PROJECT: . FERMCO-OSDF - Geomechanics and Environmental Laboratory PRO J E C ~  NO.: ~ ~ 3 9 0 ~ 5 . 2  

DOCUMENT NO.: F964G024.CDB 

-- 
--L 

Atlanta, Georgia 

3 
3 

\ 
d 

GS FORM: ASTM C 138.0 422.0 2487 * (-) 4PS2 11113l98 ( ) ( 0 3042 AND 0 a 1 8  4 
PARTICLE SRE DISTRIBUTION AND PHYSICAL PROPERTIES 

COARSE FINE COARSE MEDIUM FINE SILT CLAY 
COBBLES 

GRAVEL I SAND FINES 

U.S. STANDARD SIEVE SIZES AND NUMBERS 

100 10 1 0.1 0.01 0.001 
GRAIN SIZE (mm) 

SITE SAMPLE ID 41 1 9 8 4  LIQUID LIMIT (%) 4 3  
LAB. SAMPLE NO. 96875 PLASTIC LIMIT (96) 20 
SAMPLE DEPTH (ft) I PLASTICITY INDEX 23 
SOIL CLASS1 Fl CAT1 ON : 

CL - Lean Clay with Sand 
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CLAY(%) 24.8 L 

COEFF. UNIFORMITY (Cu) 

THAN HYDROMETER 

NOTES: 



flGURE 4 
PROJECT: FERMCO-OSDF 
PROJECT NO.: GE3900-5.2 
DOCUMENT NO.: F964GO24.CDB . 

4MD1 11113l96 ASTM ~ e s e - ~  

I- 
I 
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- 
SITE SAMPLE ID 4 1  1984 

LAB. SAMPLE NO. ' 96875 
-SAMPI;E.DEPW-(f)-- -- ~- 

SAMPLE DESCRIPTION 

MAXIMUM DRY UNIT WEIGHT Ipcf) 1 1  1.8 

OPTIMUM MOISTURE CONTENT (%) 16.7 
IN S l k  MOISTURE CONTENT (%I 



FERMCO-OSDF 

Atlanta, Georgia DOCUMENT NO.: F964G024.CDB 

- 
I 

GS FORM: (-) 4PS2 11113196 
ASfM C 138. 0 422. D 2487 

D 3042 AND D 4318 ( PARTICLE SRE DlSTRlBlkION AND PHYSICAL Pf4OPERTIES ) ( 

I SILT CLAY COARSE FINE COARSE MEDIUM FINE 
COBBLES ' 

QRAVEL I SAND FINES 

~ ~~ ~~ 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12' 6- S- 3. 1' l.S'1'3H'lI2'UB' 84 810 O x )  840 800 8100 8200 
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SITE SAMPLE ID 4 1  1989 LIQUID LIMIT ( % I  25 v) 

1 s  LAB. SAMPLE NO. 96880 PLASTIC LIMIT (%) 16 
SAMPLE DEPTH (ft) PLASTICITY INDEX 9 o k  
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GRAVEL(%) 3.4 
SAND(%) 29.5 
FINES ( % I  67.1 

SOIL CLASSIFICATION: 
CL - Sandy Lean Clay 

. ~. . a v ........................................... s SILT (%) 51.3 
CLAY(%) 15.8 

COEFF. UNIFORMITY (CUI 

.......................................... 
U 

. .  

COEFF. CURVATURE (Cc) 
PERCENT FINER 

THAN HYDROMETER 

NOTES: 



SITE SAMPLE ID 

~- 

41 1989 

96880 - - 
LAB. SAMPLE NO. 

SAMPLE DEPTH ( f t )  
- - -  - - - ~- 

SAMPLE DESCRIPTION 

MAXIMUM DRY UNIT WEIGHT (pd) 

OPTIMUM MOISTURE CONTENT [%) 

IN SITU MOISTURE CONTENT ( % I .  

124.3 

12.3 



6 7 5  

SITE SAMPLE ID 41  1 9 9 0  
LAB. SAMPLE NO. 96681 

FERMCO-OSDF 

DOCUMENT NO.: F964GO24.CDB Atlanta, Georgia 

ASTM C 138. D 422,D 2487 
4pS2 11 I1 3/96 D 3042 AND D 4318 

4 

LIQUID LIMIT ( % I  24 v) GRAVEL(%) 17.7 
PLASTIC LIMIT (%) 15 SAND (%) 27.1 

' & .  
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SAMPLE DEPTH ( f t )  PLASTICITY INDEX 
SOIL CLASSIFICATION: 

CL - Sandy Lean Clay with Gravel 
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CLAY(%) 10.6 
COEFF. UNIFORMITY (CUI 

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

d I CLAY COARSE FINE COARSE MEDIUM FINE SILT 
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I FINES I GRAVEL SAND 3 

THAN HYDROMETER 

NOTES: 
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SITE SAMPLE ID 4 1  1990 

LAB. SAMPLE NO. 96881 
-- s ~ ~ p ~ ; ~ - ~ E p l l . - ( f t ) - -  - - --- - - - - _ _  - 

SAMPLE DESCRIPTION 

MAXIMUM DRY UNIT WEIGHT (pcf) 

OPTIMUM MOISTURE CONTENT (%I 
IN SITU MOISTURE CONTENT f%l 

124.8 

11.8 

f 

. - 

CURVES OF 100% SATURATION 

FOR SPECIFIC GRAVITY EQUAL TO: 

NOTES: 

25 

c. 
WATER CONTENT (PERCENT OF DRY WEIGHT) 



I 

I '  

3 

FERMCO-OSDF 

Atlanta, Georgia DOCUMENT NO.: F964GO24.CDB 

4MDI 04/08/98 
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SITE SAMPLE ID See Notes 

LAB. SAMPLE NO. 968100 
- -~-M-ppIIE'Dm- -- -. - - . - - __ - 

SAMPLE DESCRIPTION 

11 3.0 

18.3 

MAXIMUM DRY UNIT WEIGHT (pcf) 

OPTIMUM MOISTURE CONTENT (96) 
IN SITU MOISTURE CONTENT (%) 

f 
NOTES: COMPOSITE OF SITE SAMPLES 

41 1983 & 41 1984 

I 

0 5 10 15 20 25 30 35 

WATER CONTENT (PERCENT OF DRY WEIGHT) 
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I FIGURE 10 

FERMCOOSDF -- G EO SYNTEC CONSULTANTS PROJECT: -- c 
\ 

L Geomechanica and Environmental Laboratory PROJECT NO.: (3~39004.2 
Atlanta, Georgia J I DOCUMENT NO.: F964GO24.COB 

---- 

’.._. i 

\ \ I 

ASTM 0-1 5574 
c-1 Gs FORM: (MOSTlJRGDENSllY RECATIONSHIP, COMPACTION TESTING-) -1 03101198 

- _  

SAMPLE DESCRIPTION 

124.9 

11.9 

MAXIMUM DRY UNIT WEIGHT ( p d )  

OPTIMUM MOISTURE CONTENT (%I 
IN SITU MOISTURE CONTENT (%I 

0 5 10 15 20 25 30 35 40 
W A E R  CONTENT (PERCENT OF DRY WEIGHT) 
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FIGURE 11 
G EO SYNTEC CONSULTANTS FERMCO-OSOF 

DOCUMENT NO.: F964GO24.COB 
Geomechania and Envimnmental Laboratory NO.: GE3-5.2 

Atlanta, Georgia 

c-1 GS FORM: (MOIsTvREDWSllY REIAflONSHIP, COMPACTlON 
4MO1 04/08/96 TESTING] 

135 

1 30 
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115 

1 1 0  
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100 
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126.0 

11.7 

MAXIMUM DRY UNIT WEIGHT (pd) 

OPTIMUM MOISTURE CONTENT (96) 

IN SITU MOISTURE CONTENT (96) 

NOTES: COMPOSITE OF SITE SAMPLES 

41 1989 & 41 1990 

WATER CONTENT (PERCENT OF DRY WEIGHT) 

26 
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G EO SYNTEC CONSULTANTS FERMCOQSOF 

DOCUMENT NO.: F984G024.CDB 

- Geomechanica and Environmental Laboratory 

-- 
-'L 

Atlanta, Georgia 

i 

GS FORM: 

r 
SITE SAMPLE ID See Notes 

SAMPLE DEPTH (h) 

SAMPLE DESCRIPTION 

MAXIMUM DRY UNIT WEIGHT (pcf) 

OPTIMUM MOISTURE CONTENT (%I  
IN SITU MOISTURE CONTENT (%I 

135.0 

8.3 

f T 

NOTES: COMPOSITE OF SITE SAMPLES 

4 1 1 9 8 9 & 4 1 1 9 9 0  

3N 

TO : 

29 



ATTACHMENT A 

Sample Identification, Handling, Storage and Disposal 

Laboratory Test Standards 

Application of Test Results 
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... . 



SAMPLE IDENTIFICATION, HANDLING, STORAGE AND DISPOSAL 

Test materials were sent to GeoSyntec Consultants (GeoSyntec) Geomcchanics and Environmental Laboratory in Atlanta. 
Georgia by the client or its reprcstntative(s). SamplC;r delivered to the laboratory wctc identified by client sample identifiation 
(ID) numbers which had been assigned by rcprescntative(s) of the Client. Upon being received at the laboratory. each sample WBS 

assigned a laboratory sample number to facilitate tracking and documentation. 
- -- -~ - - _ _ _ ~  _ _ _ ~  

~d-on-thc-information-provided-to-Ge~yn~ by the client Or its represeeve(s) and, when applicable. procedural 
guidelines recommended by an industrial hygiene consultant, the following Occupational G f e m d  HeiilthXdministration (OSHA) - - - 
level of personal protection was adopted for handling and testing of the test materials: 

[XI 
[ ] level D 
[ ] IcvelC 
[ ] IevclB 

test materials were not contaminated. no special protection measures were taken: 

In accordance with the health and safely guidelines of GeoSyntec. contaminated materials are stored in ;I designated 
containment area in the laboratory. Noncontaminated materials are stored in a ~ e n m l  storage area in the laboratory. 

GcoSyntec Geomechanics and Environmental Laboratory will continue storing the test materials for a period of 30 days 
from the date of this report or a year from the time that the samples were received. which ever is shorter. Thereafter: (i) 
contaminated materiais will be returned to the client or its designated representativc(s): and (i i )  the materials which are not 
contaminated will be discarded unless long-term storage arrangements are specifically made with GenSyntec Geomechnnics and 
Environmental Laboratory. 

LABORATORY TEST !STANDARDS 

At the request of the client. the laboratory testing program was performed utilizing the guidelines provided in the following 
test standards: 

[xl moisture content - American Society for Testing and Materials (ASTM) D 12 16 'Standard Method for Luboratory 
DetenniMaon of Waer (Moisture) Content of Soil. Rock. and Soil-Aggrc,oote Mixtures": 

[ I  ' moisture content - ASTM D 4643 "Standard Test Method for Dcteninan'on of Water IMoistiire) Content of Soil 
by the Microwave Method"; 

. -  

[ I  

[xl 

partidesize analysis - ASTM C 136. "Smdard Method for Sieve Am?vsi.r of Fine and Coarse .4ggregates"; 

particlesize analysis - ASTM D 422. "Standard Method for Panicle-Size .4na&.ris ofSoi1.r": 

[xl percent passing No. 200 sieve - ASTM D 1 140. 'Standard Tesr Method for Amounr of Material in Soil Finer 7hOn 
No. 200 (75 microns) sieve"; 

Atterberg llmit~ - ASTM D 4318. "Standard Test Mqthod for Liqrud Litni'r. Plasric Limit, and Plasticity Index of 
Soils"; 

soil classification - ASTM D 2487. "Standard Test Method for Classifican'on of Soils for Engineering Purposes'; 

[xl 

[xl 

[ I  soil pH - ASTM D 4972. 'Standard Test Method for pH of Soils': 

1 1  Soil pH - United States Environmental Rotcction Agency (USEPA) SW-846 Method W5. Revision 1. 1987, 
Standard Test Method for Measurement of "Soil pH'; 

Specific f p v i t y  - ASTM D 854. 'Standard Test Method for Specific Gmviry of Soils': [xl 

[ I  Carbonate content - ASTM D 3042, "Standard Ttst  Method for Insoluble Residue in Carbonate Aggregates"; 

.. . (, 
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[ I  

1 1  

carbonate content - ASTM D 4373. 'Standard Test Method for Calcium Carbome Content of Soils"; 

soundness - ASTM C 88. "Standard Test Method for Soundness of Aggregates b,v i a e  of Sodium Sulfoe or 
Magnesium Sulfate' ; 

I 

, [ I  loss-on-ignition (Lon - ASTM D 2974. 'Test Method for Moisture. Ash. and Orxanic Matter of Peat and Other 
attic Soils"; 1 

standard proctor compaction - ASTM D 698. 'Standard Tesr Method for Moisture-Densir?, Relan'onr ofS5ilFad --- - - - ~ ----I 
- _  .-- - - - _ _  

- 
I Soil-Aggregae M b e s  Using 5.5-lb (2.49-kg) Rammer and 12-in. (3m-NYn) Drop"; 

M 

I modified proctor compaction - ASTM D 1557. 'Standard Test Method for Moisture-Densin Relations of Soils and 
Soil-Aggregme MirnCres Using 1Glb (4.54-kg) Rammrr and 18-in. (457-nun) Drop"; 

[ I  maximum relative density - ASTM D 4253. 'Srandard Test Method for Mautnum Index Densir?. and Unit Weight 
of Soils Using a Vibratory Table"; 

minimum relative density - ASTM D 4254. 'Stan&rd Test Method for Minimum Index Densin and Unit Weight 
of Soils and Calculation of Relorive Density"; 

[ I  

I 
I 
I 1 . 1  unit weight ASTh4 D 2937. "Standard Test Method for Densig of Soil In Place by the Drivr-Cylinder Method"; 

[ I  unit weight, void ratio, poros&y, and degree of saturation - U. S. Army Cop of Engineers (USCOE); EM-I 110- 
2-1906. "Unit Weight, Void Ralio, Porosity. and Degree of Saturation. Appendix II": 

I [ I  mass per unit arm - ASTM D 3776. 'Standard Tesr Method for Mass Per Unit Area Weight) of Woven Fabric"; 

. [ I  

1 1  

[ I  

thickness measurement - ASTM D 1777, 'Standard Test Method for Measuring Thickness of Textilr Materials"; 

free swell - United States Pharmacopeia National Formulary (USP-NF) M I .  "Swell Index of Clay"; 

swell of  clay in CCL's - Geosynthetic Research Institute (GRI) 
Mearurement of the Clay Component of GCL's"; 

l i  

GCL-I. "Stundard Trst A4ethod for Swell 

[ I  

[ I  

[ I  

fluid loss - American Petroleum Institute (MI) RP 13B. 'Section 4. Bentonite"; 

marsh funnel - MI RP 13B. "Section 4, Field Testing of Oil Miid Viscosir?, and Gel Srrmgrh': 

pinhole dispersion - ASTM D 4647, 'Standard Tesr Method for Identification and Classification of Dispersive Clqy 
Soils by the Pinhole Test": 

gradient ratio - ASTM D 5101, "Standard Tesr Method for Measuring the Soil-Grorrstile Svstetn Clogging 
Potential by the Gradem Rm'o"; 

hydraulic conductivity ratio (HCR) - ASTM D 5567. 'Standard Test Mefhod for Hwlraiclic Conductivity Ratio 
(HCR) Testing of Soil/Geotextile System"; 

hydraulic transmisivity - A S W  D 47 16. 'Standard Test Methodfor Conrtant Head Hvdraidic Transm'ssiviy (In- 
plane pow) of Geotexn'les and Geotextile Relared Products"; 

[ I  

[ I  

[ I  

[ I  onedimensional consolidation - ASTM D 2435. 'Standard Test Method for Onr-Ditnrnsiqnal Consolidan'on 
Propem'es o j  Soil" ; 

onedimensional swewcollapse - ASTM D 4546. 'Stanabrd Test Method for One-Dirnmsional Swell or Settlement 
Porenrial oj  Cohesive Soils"; 

1 1  
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1 1  

[. 1 

[ 1  

I 1  

I unconlmed compressive strength WCS) - ASTM D 2166. * Standard Test Mrthod for unconfined Compressive 
Strength of Cohesive Soil"; 

triaxial compressive strength ( I O  - ASTM D 4167, 'Standard Te.51 Method for Triaual Compression Test on 
Cohr.cive soik" ; 

- 

tri;rxial compressive strength 0 - ASTM D 2850, 'Standard Test Methad for Unconrolidatrd. undrained 
Compressive Sfrengrh of Cohesive Soils in Triadrrl Compression"; 

rigid wall consunt head hydraulic conductKay - ASTM D 2434. 'Siandard Test Method for Pemabilil?, of 
Granular Soils (Conrfanf Head) " ; 

ripid wail constant head hydraulic conductkitg - USCOE; EM-I 110-2-1906. 'Standard Trst'Method for  
Permeabilir?, Tesrs. Appendix MI"; 

flexihle wail falling head hydraulic conduuivitp - ASTM D 5084. *Standard Text Method for Measurement of 
Hydraulic Conductivity of Saturated Porous Malerials Using a Flesiblr Wall Prnneamctrr": 

flexihle wail fa- head hydraulic conductivity - USCOE; EM-1110-2-1Y06. "Standard Test Method for 
Permeability TKS~S.  Appendix MI"; 

- - -  ---- ~ _ _ _ _  
~- --- - _ _ _  _ _ _  - - -- - - -_ -___ _ _ _ _  _ _  _ _ _ _  - 

index flux of GCL - proposed ASTM method rough draft # 1,611 8/94; "Standard T K S ~  Mrthod far Mearrcrrmnt 
01 Index Flux Z+rough Saxurated G*osyntheRc C&, Liner Sprcunem Using a Fle.uble Wall Pematneter"; 

flexihle wall falling head hydraulic conductivity - GRI GCL-2. 'Srondard Test Method for Permeability of 
~ 

. ,  
Cro.rynthcric Clay Liners (GCLr)"; e !  

I ' permeability/compatibility - USEPA Method 9100 SW-846, Revision 1. 1987. Standard Test Method for 
Measurement of "Saturated Hydraulic Conductivip. Sanuated Leachate Conductivir?, and Inrrinric Penneabilit-v"; . 

permeability - API RP 27, "Recommended Practice for Determining Permrabilip of Porour Media'; I 
I 

capiUarp-moisture - ASTM D 2325, "Standard Test Method for Capillap-Moisrure Rrlationrhips for Coarsr- and 
Medium-Ternrred Soils Porous-Plate Appararur ' ; 

apillary-moisture - ASTM D 3 152. "Standard Tesr Merhod for CapiIla~-Moistiirr Relatioarhips for Fine-T&mred 
Soils by Pressure-Membrane Apparatus" : 

paint fdter Liquids - USEPA Method 9095. SW-846. Revision 1. 1987. "Paint Filter Liquid T K S ~ " :  and 

hulk unit weight - ASTM C 138, "Standard Test Method for Weizhr per Cubic Foot. field. and Air Conzent 
, 

. I  

(Gravimem'c) of Concrere" . 

APPLICATION OF TEST RESULTS 

'he reported test results apply to the field materials inasmuch BS the samples sent to the laboratory for testing are 
representative of these materials. This report applies only 10 the malerials tested and docs not necessarily indicate the quality or 
condition of apparently identical or similar materials. The testing was performed in accordance with the general engineering 
standards and conditions reported. The test results are related to the testing conditions used during the testing program. As a 
mutual protection to the client, the public, and GeoSyntec. this rcpon is submitted and accepted for the exclusive use of the client 
and upon the condition that this report is not used, in whole or in part. in any advertising. promotional or publicity matter without 
prior written authorization from GeoSyntec. 
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