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Department of Energy

Ohio Field Office
Fernald Area Office

P. O. Box 538705

Cincinnati, Ohio 45253-8705
(513) 648-3155

APR 14 1897
e ____DOE-Q735-97

Mr. James A. Saric, Remedial Project Director
U.S. Environmental Protection Agency
Region V-SRF-5J _

77 West Jackson Boulevard

Chicago., lllinois 60604-3590

Mr. Tom Schneider, Project Manager
Ohio Environmental Protection Agency
401 East 5th Street

Dayton, Ohio 45402-2911

Dear Mr. Saric and Mr. Schneiders:

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 (OEPA) on the Draft Test Pad
Program Final Report for the On-Site Disposal Facility (OSDF). The responses reflect
discussions held between the OEPA, Department of Energy (DOE), and Fluor Daniel Fernald,
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 Wamer at (513)
648-3156. v

Sincerely,

ohnny W. Reising
Femnald Remedial Action
FEMP:Warmer Project Manager

Enclosure: As Stated

@ Recycled and Recyclable @




cc w/enc:

. Hallein, EM-42/CLOV

. Jablonowski, USEPA-V, SHRE-8J

- Schnelder, OEPA-Dayton (3 copies total of enc.)

N
G
R. Beaumler, TPSS/DERR, OEPA-Columbus
T
F

. Bell, ATSDR
D. S. Ward, GeoTrans
R. Vandegrift, ODOH
R. Gelger, PRC
T. Hagen, FDF/65-2
J. Harmon, FDF/90

. AR Coordinator(78 )

cc w/o enc:

J. Jalovec, DOE-FEMP
S. Peterman, DOE-FEMP
J. Reising, DOE-FEMP
D. Carr, FDF/S

M. Hickey, FDF/64

U. Kumthekar, FDF/64
C. Little, FDF/2

T. Walsh, FDF/65-2
EDC, FDF/52-7
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U.S. EPA Commaents on the
"Draft Test Pad Program Final Report, Revision B

Commenting Organization: U.S. EPA Commentor: Saric

Section #: Page #: Line #: . Code:

Original Comment #:

" Comment: During test pad Construction; only-heavy-caterpillar.equipment was used to
compact soil. Generally a sheep’s-foot roller is used to achieve more uniform
compaction of the clay 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 815 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:
. 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.

Commenting Organization: U.S. EPA Commentor: Saric
Section #: Page #: _ Line #: Code:
Original Comment #:

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 % inch of water from
the outer ring. The second occasion was shortly after the cover was installed
and involved pumping %-% 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.

COMMENTS/EPA/TESTPO04.97/Aprll 10, 1897 1of 1
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Ohio EPA Comments on the
"Draft Test Pad Program Final Report, Revision B*

1. Cdmmenting Organization: Ohio EPA Comméntor: OFFO
Section ¥: , Page #: Line #: Code: General
Original Comment #:

Comment: The performance of the test pad was consistent with the performance
~ — — — —-——standards-for-recompacted-clay liners_as specified in_ the Ohio Administrative
Code (OAC). However, the in situ materials in the borrow area fail to meet two
different matérial specifications as listed in OAC 3745-27-08. These two

specifications are:

e 3745-27-08 (C){1)(c)()) 100% of soil having a maximum dimension not
greater than two inches

e 3745-27-08 (C}{1)c)(iv) 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 clays 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 clays 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

COMMENTS/OEPA/TESTPDO4.97/Aprl 10, 1997 1of4d
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Ohio EPA Comments
Draft Test Pad Program Final Report, Rev. B

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 SDRIs to measure the permeability of the test pad. This
test covered more area than the Boutwell Test. By using the SDRI, a larger

““representative-area-is evaluated-—The-test results-indicated-that-the-required—--—-———

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.

Action: None.
Commenting Organization: Ohio EPA Commentor: DERR
Section #: 3 Page #: Figure 3.2 Line #: Code: ¢

Original Comment #:

Comment:

Response:

Action:

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

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.

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 enalysis
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 3-11 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."

COMMENTS/OEPA/TESTPDO4.97/Apdl 10, 1997 20f 4
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Ohio EPA Comments
Draft Test Pad Program Final Report, Rev. B

Commenting Organization: Ohio EPA Commentor: DERR
Section #: 3.5 Page #: 3-12 Line #: Code: ¢
Original Comment #:

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

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

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

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:

o with the exception of percentage of clay-size particles (i.e., 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 requnrement for
greater than 50 percent passing the 200 sieve, all soils will meet this
requirement during construction of the liner.

Commenting Organization: Ohio EPA Commentor: OFFO
Section #: 9 - Page #: Figure 9-1 Line #: Code: ¢
Original Comment #: o

Comment: Figure 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 nov& reads, “Upper Horizon Brown Till APZ.”

COMMENTS/OEPA/TESTPDO04.97/Apr 10, 1997 3of4
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Ohio EPA Comments
Draft Test Pad Program Final Report, Rev. B

Commenting Organization: Ohio EPA Commentor: DERR
Section ¥: Page #: Line #: Code:
Original Comment #:

Comment: Yolume Il Appendix A is missing from my copy.

Response: 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.

Commenting Organization: Ohio EPA Commentor: OFFO

Section #: 9.5 Page #: Line #: last sentence Code:

Original Comment #:

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

Response: 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.”

COMMENTS/OEPA/TESTPDO4.97/April 9, 1997 40f 4
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Geomechanics & Environmental Laboratory
2658 Holcomb Bridge Road * Suite 110
Alpharetta, Georgia 30201 ~ USA

At GEOSYNTEC CONSULTANTS Tel. (T70) 645-6575 » Fax (170) 6456570

' 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 Testmg
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 pro;ect 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

pMod - = Rad

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

Attachment

Copy To: David Phillips

GE3900-5.2/F964G024.CDB

Corporate Office: Regional Offices: Laboratories:
621 N.W. 53rd Street »Suite 650 Atlanta, GA »Boca Raton, FL » Chicago, IL Atlanta, GA
Boca Raton, Florida 33487 «USA Columbia, MD = Huntington Beach, CA »San Antonio, TX Boca Raton, FL

Tel. (561) 995-0900 + Fax (561) 995-0925 Walnut Creek, CA = Paris, Frzgfe : q Huntington Beach, CA

-' B ACm A DBV A0




"TABLE 1

SUMMARY OF INDEX PROPERTIES TEST RESULTS

v
|
|
|
|
|
|
1

TEST PAD PRE-CONSTRUCTION TESTING ‘
| |
FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY;
FERMCO - OSDF , 4

|

. Compaction Compaction
Grain Size .
As- Atterberg ASTM D 698 ASTM D 1557
Received . Limits [ Speci
. eceived | pervent | asm p 422 - ) i pec|.lic Hydraulic Conductivit
ASTM D 4318 Soil | y
Site Lab | Moisture | pagsing 0i . ) Gravity
ificati Optimum Optimum ASTM D 5084
Sample Sample | Content | mop Classification Max. Dry : - Max. Dry ] ASTM
ID No. | ASTM | g ASTM D 2487 it Weieht | Moisture (Fig. | Weight | Moisture [Fig. |y ysq ’
' b 1140 Sieve | gieve Hydrom. Unit Weight Content | No. Unit Weight Conllenl No. o Table No.

& | p LLIPL ) HI (peh) (%) ®h-

D 1140 Figure | Figure | (%) (%) ] (9 1

(%) No. No. |

= — - —_—

411980 96B71 23.5 !
411981 96B72 26.8
411982~ | 96B73 22.1

411983 96B74 19.2 73.5 1 1 43 | 19 { 24 | CL - Lean Clay with Sand 111.6 17.2 2 !

411984 96B75 18.8 74.8 3 3 43 ] 20 | 23 | CL - Lean Clay with Sund 1LY 16.7 4 ’

411988 96B76 | 14.5 1

411986 96B77 | 15.9 ]
411987 96B78 15.8

b ' ) . é GeoSyntec Cousultants
OBE3XXI-5.2/1°964UN24 . DB . tleornecharnice and Envirorunantsl | aboratory



TABLE 1 (Continued)

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

FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY

|
!
|
!
|
j
i
|
|
|
|
|
FERMCO - OSDF :
| |

Lo Compaction Compaction J

Grain Size . ‘

As Atterberg ASTM D 698 ASTM D lSS7l

Received { percent Limits Specific . o
Site Lab | Moisture | pagsing | ASTM D aza | ASTM D 4318 Soil _ . 1 Gravity "’d:::;dc;“::;;"“’
Sample Sample | Content | gy00 Classification Max. Dry |OPUmM) 1 . Dry |OPUTUB) ASTM
ID No. ASTM . - . ASTM D 2487 . . Moisture | Fig. . R Moisture | Fig. D 854
. D 2216 Sieve | Sieve Hydrom. Unit Weight Content | No. Unit Weight Conlcnll No. 2 Table No.
ASTM L |ec | e : (pch) (e | ©

(%) D 1140 (%) (%) ‘

Figure | Figure (%) | (%) ] ) :

(%) No. No. J

411988 96B79 14.1 |

411989 96880 13.9 67.1 5 5 25 |16 | 9 |CL - Sandy Lean Clay 124.3 12.3 6 i

411950 96R81 13.2 55.2 7 7 24 1 15 | 9 |CL - Sundy l.eun Clay with Gravel 124.8 .8 8 l
411991 96882 13.3
411992 96383 10.6

411993 961384 12.4 |

411983 & 411984 | v6BI00 . 113.0 16.3 9 1249 tl 9; [1} 2N 2
411989 & 411990 ] 96B1OI ) 126.0 1.7 i 135.0 8.3 ] [ 2.7 2

Notes:
[N Laboratory samples 961374 and 96B75 were combined.
2. Luboratory sumples 96B8U and 96881 were combined.

GeoSyntee Consullauts

i Geomechanics and Environmental L aboratory

GE39%0-5.2/F964(1U24.CDB ’ 2 |
|
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:
TABLE 2 ;‘
|
SUMMARY OF PERMEABILITY TEST RESULTS !
|
TEST PAD PRE-CONSTRUCTION TESTING j
|
‘ T
FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY |
FERMCO - OSDF I
i
I
1
1
c : : i . -
Grain Size ompncll;): C'ompaclmn : Hydrau'hc Conductivity
Atterberg ASTM D 698 ASTM D 1557 ’ ASTM D 5084
Percent Limits . j
Site Leb  |pussing| ASTM D 422 | ASTM D 4318 Soil Test Specimen
P Optimum Optimum Initial Conditions o
Sample Sample | im0y Clagsification Max. Dry Moisture | Fi Max. Dry Moisture | Fi { Consolidation Hydraulic
ID No.® | sieve Sieve [Hydrom. ASTM D 2487 Unit Weight Content Ng' Unit Weight Conteat N:' ! Pressure Conductivity
ASTM wleel m (peh ) 1 @ch %) " Dry Unit | Moisture (psi) (cms)
D 1140 Figure| Figure | (%)) (%) | (- Welgfhl Cio;lcul
) | No. | No. v | %)
! 2 5.2E-S
Saletets T DL JCIE i dhaibe sttt EE LT EL L PP E TP LT P T b - e —————— b = e b - = { pececem—- - - -—--- -4
9618 100.01 106.3 f 16.7 5 2.8E-5
N NS Lty S S e N el Lt T SRR b = A rrmccca e P [ LTS PR .
| 10 2.08-6
! 2 6.4E-7
L LT TR s s ittt = -L- -------- B e - - ; --------- -J-.-_.--.. .......
961 10002 1o.9 | 1170 s 1.88-7
SIS I S -t - e - L-—i— -------------------- T — Y “PO PR T [P R - —— - o I‘ ---------- S, .
411983 & 411984 | 10 2.58-8
Combined } 2 8.4E-8
———————————————— alihaiibe afibadibe sttty adedad ket kbbbl bl L Rl s ol R R R KRR R Rl R S I, DX T R R TR R R R T TR R | o e et e s - - ————— - -
96810003 108.3 ’ 18.4 5 2.7E-8
L T T ST - -t m e cr e, ———————— e - -t - e ———— s ————— - - ! ettt L e e ——- 4
| 10 2318
i 2 4808
‘Jo6B100.04 102 |b 186 L s |
SRR o = o il it s Sttt st e —— - - - —— o —— -L--‘ , ————————— = = - - = =
, 1)) 6.7E-9
T
Note: ;
1. Laboratory samples 96B74 and 96B75 were combined. i
. |
N |
?‘, GeuSyntee Consultants
3 a} Geomechanics and Envirorunentel Lsboratory
]
|

GE3900-5.2/F964G023.CDB
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TABLE 2 (Continued) |
|
SUMMARY OF PERMEABILITY TEST RESULTS |
TEST PAD PRE-CONSTRUCTION TESTING |
FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY
[
FERMCO - OSDF |
|
Grain Si Compaction Compaction ; Hydraulic Conductivity
rain Size | !
Atterberg ASTM D 698 ASTM D 1557 ; ASTM D 5084
Percent Limits Test S I i
2 . ]
Site Lob  [passing] ASTM D 422 | ASTM D 4318 Soil . . nitil el
exificatt Optimum Optimum nitial Conditions o .
. Sample Sample | #2300 Classification Max. Dry Moisture | Fi Max. Dry Moisture | Fi Consolidation Hydraulic
D No. Sieve si ) ASTM D 2487 Unit Weight B Unit Weight & Pressure Conductivity
ieve |Hydvrom. Content | No. Coutent | No. Dey Unit | Moi .
ASTM i e | e (peh) (peh ) ry Unit | Moisture (psi) (cm/s)
- %) %) Weight | Content
D 1140 Fi = o : eigl Conten
iguref Figure [ (%) [ (%) ] (9
%) | No. | No. Ll TR
—— T
l 2 1.1IE-8
----- e T I I A B L L L T e R Ll sl t N
96810008 }- 106.3 I 0.7 L S i 6.81-9
VR SN S—— g - e - ade e e e e = - ——— TP [ = [ e I SpS e —— T - -4
4 1] S2E-9
i | 2 1.2E-6
r e A Y e B I Rl c s el s B e e T S = : S [ ——
11983 & U Ho6n 0,06 wra o s 6.51::7
Combined SRS I I— R RS R SISy U YRV EVRV oS [PV SN I, i T ORIV S 4 -4 l --------- B 4
| n 1.001-7
| | 2 0.6
S SN WP S + -4 ~-4-————mmmmemeceee e m e a b - e e -+ - - ————— - - H S - ——————— .- - .
961 100.07 i 108.3 ‘ 17.3 s 2.4E-6
S L il sl - = e e mEm e - - —————————- s = o  am o o = pe = - - e ————— t————— -  } pemememeaaaa e ———————— -
[ | 1 9.08-7
|

Note:

1. Laboratory samples 96874 and 96875 were combined.

S
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TABLE 2 (Continued) |
J
SUMMARY OF PERMEABILITY TEST RESULTS ;
TEST PAD PRE-CONSTRUCTION TESTING
, . |
: 1
FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY |
FERMCO - OSDF |
!
L Compuaction Compacli'on | Hydraulic Conductivity
Grain Sice ASTM D 698 ASTM D 1557 | ASTM D 5084
Atterberg |
Percent Limits ;
Site Lab  |pussing| ASTM D 422 [ ASTM D 4318 Soil Test Specimen
S ' aexificat Optimum Optimum Initial Conditions . )
Sample Sample | 4399 Classification Max. Dry Moisture | Fie. | M2%- OrY Moisture | Fi J Consolidation Hydraulic
ID No.® | sieve Sieve il ydrom ASTM D 2487 Unit Weight Co::lenrlc Nf Unit Weight C::::(::le NI::: i Pressure Conductivity
ASTM (pef) 1 @ ! *| Dry Unit| Moisture | (psi) (cms)
LLPL | PI : (%) - (%) i '
D 1140] .. - Weight !Conlen(
Figure} Figure (%) | (%) | () tpeh | (%)
(%) No. No. : ! ‘ ‘
| 2 1.4E7
9613 100.08 119.3 l 12.4 5 L.2B-7
ISR SN NP R T IV ISP RS IR S I E— 4 - 4 [ VSR . .
i 10 488
2 20E-8 )
po = e e e e e e b~ - e - v cc e ———— - - e - —— sl sttt e +-=-1 |l W  peccrcecccdicmcccccc -
111983 &,“ 1984 9613100.09 2 qt o172 5 ) 1.3E-8
Combined N IS TR N A e e e ] SS—— U JS SO AP N [ SO R 1
1 9.2E9
2 $.56-8
TR PR R IR I R L L T L T T YU i - L et T L s e = - - - o -~ AT T L 1 Ty B
9683 100, 10 tue.a [ 19.2 5 2.81-8
—————————— e s e s o o= wfe - e . ————— ———————— —— - = —— . -~ -{-————————-—-—_--- - el e e L T
1 2.0E-8
Note: )
I. Laboratory samples 96874 and 96875 were combined.

"k . . ﬁ.‘ GeuSyntec Cousultauts
Goomechanics and Environmental Laboratory

GE3900-5.2/F9640024.CDB
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TABLE 2 (Continued) !
i
i
SUMMARY OF PERMEABILITY TEST RESULTS : ]J
TEST PAD PRE-CONSTRUCTION TESTING ;
!‘
f
FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY !
: FERMCO - OSDF i
{
I
l
L Compaction Compaclion ! Hydraulic Conductivity
Grain Size STM D 698 ASTM D 1557 | ASTM D 5084
Atterberg A |
Percent Limits '
- Speci
Site Lob  |passing| ASTM D 422 | ASTM D 4318 Soil Test Specimen
) Classificati Optimum Optimum Initiul Conditions L .
Sample Sample | g200 assilication Max. Dry Moisture | 1 Max. Dry Mosisture | Fi | Consolidation Hydraulic
ID No.® [ sieve [o [ ASTM D 2487 Unit Weight B | Unit Weight B ’ Pressure Conductivity
Sieve {Hydrom,| Content | No. Content § No. . . .
ASTM TR R . (pef) % (peh o Dry Unit h(lomurc (psi) (cm/s)
N 1140] ... . e (%) %) Weight | Coatent
Figure| Figure | (%) | (%) ] () (peh (%)
(%) No. No. : pe I‘
. i 2
I —— bemmed = 4 - 4 F — e e o S I [ RIS - o | S
96B101.01 ] 118.7 i 11.9 5
} 10
| 2
................ e Rl il sttt T TSR RPN IPEppHppI: SpI IR S SR | I ——
96B101.02 124.7 1.7 5
pe o e - o p = il il il et ] 4 ———————————————— »-—-J.- ——————— e ——— - - - Il -
411989 & 411990 ’ 1
Combhined ' 2
SR R [ U R O ———te e o e - - - - ——— - . —————— - — o l M Sy,
96B101.03 1215 136 s
———————————————— SR R e —— e R el LT Ty S TP IOQEPSRII S ! PR ———
f to
i o)
PP Ry Sy A S TS N . S S I — TP LU T ——— L. - 4 I e
96B101.04 123.4 4.0 b
I SN I s aliadie afbadis oibatie shtmbatalatadale UL L LI L EE LT PP b = b - e ————— o ———— -~ ) ' b e e
| 10

!
Note: :
1. Laboratory samples 96B80 and 96B#1 were combined. |
e
|
|
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TABLE 2 (Continued) (
‘ ' i
4
SUMMARY OF PERMEABILITY TEST RESULTS f
TEST PAD PRE-CONSTRUCTION TESTING f
: |
!
FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY |
{
FERMCO - OSDF ;
L Compaction Compaction f Ilydraulic Conductivity
Grain Size ‘ ASTM D) 698 ASTM D 1557 [ ASTM D 5084
Atterberg i
Percent Limits Teat S ;
Site Lab  passing| ASTM D 422 [ ASTM D 4318 Soil cut Speciien
: agsificati Optimum Optimum Initial Congnlnons o .
Sample Sample | ;g0 Classification Max. Dry Moisture | Fi Max. Dry Moisture | Fi | Coasolidation Hydraulic
D No.% | sieve [ ASTM D 2487 Unit Weight & | unit Weight & | Pressure Conductivity
) Sieve {Hydrom. Content | No. N Coatent | No. N EVS .
ASTM TR ES (peh) % (pch % Dry Unit Moisture (psi) (cm/s)
D 1140] .. : ’ (%) (®) Weight | Content
Figure| Figure | (%) (%) ] () ' (pch (%)
%) | No. | No. N
j 2 2.8E-8
etk oy S B TR0 bt haln fbaits pibalis shahatededetetetede Pt Dot ot Xt T T L sk sl = = e e - e o — - e -y ‘ ——————————————————————
96B101.05 184 {157 s 23E-8 T
S e LT Ny Nyl Wil S e = - be e o e e E N Sy be = = e o b - = L e - ——oo LY TErp——
| 10 2.08-8
i : ; 2 $.6E-8
= o e - - - be = e - e - e mem———— - - - - - o e - - - L e s T SP PR b - fo = = o = e N LT gy -4
111989 &.“1990 968 1V]1.06 . 118.3 ‘ 13.7 s 3.81-8
Combined ._--.Jr-__.. ...... L e o b e e e [ VRPN O ¥ _— P — R, p
1 2.3E-8
!' 2 6.85-7
96B101.07 1283 ’ 9.4 s 307
e R o e o e o we - - - L ikl et L s el s e ol T | ~T P P pppp—— e cccc e -
| 10 LSE-7
i
Note: !
1. Laboratory samples 96B80 and 96B81 were combined. ‘

[
|
l
|
i
i
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E_ GeuSyntee Consultunts
i Geomechanics and Environmental Laboratory
1
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|
TABLE 2 (Continued) |
!
|
SUMMARY OF PERMEABILITY TEST RESULTS j
[
TEST PAD PRE-CONSTRUCTION TESTING |
|
FERNALD ENVIRONMENTAL RESTORATION MANAGEMENT COMPANY |
FERMCO - OSDF |
l
|
i
Grain Size Compaction Compaction ? Hydraulic Conductivity
#in Siz i
Atterberg ASTM D 698 ASTM D 1557 ’ ASTM D 5084
Percent Limits f .
Site Lab  lpassing| ASTM D 422 | ASTM D 4318 Soil : Test Specimen
Classificati Optimuin Oplimum Initial Conditions L .
Sample Sample | mu0 asstfication Max. Dey | - ore | Fie. | Max Doy Moisture | Fi ! Consolidation Hydraulic
D No.® 1 Sieve [ ASTM D 2487 Unit Weight B 1 Unit Weight E: Pressure Conductivity
Sieve {Hydrom, ) Content [No.| - Content | No. . . .
ASTM » (peh (pch Dry Unit |Moisture (psi) (cov/s)
LLIPL]| Pl (%) (%) . i
D 1140) ... . . Weight | Content
Figure{ Figure ] (%) [ (%) ] ) (0eh) (%)
(%) No. No. . P
2 1.2E-7
—————————— ekt it il il st el s e ] - —— - peeme e ——-
96B101.08 125.1 119 |- 5 | 3.6E-8
. L L L LT T T AR P po o e e - - - o o e e o 0 e - - - - ot = - — - - -
10 2.3E-8
2 9.4E-8
————— ket ST LR S R A . st ks ks el sl T Sy fr = - e o e e e o
11989 &.“1990 968101.09 126.8 | 12.3 b) 2.8E-8
Combined VN [ SEp— F - - - e e B R T R SO R I | I SPRpROPESPY SR, .
| to 1L.96-8
| 2 9.01:-8
_____ ettt LR R S i i DT PENSIpS SIS SPSySR S SYSQRpUppY W TP Sy T 1 ST 1 “YSrEyRURRp———
96101 .10 120.1 ; 13.4 s 3.65-8 )
| 10 2.4E-8
]
Note: |
i. Laboratory samples 96B80 and 96881 were combined. :'
l L s
| !
|
)
i
< |
: E GeuSyntee Consultunts
] Geomechariics and Envilonmoenial Laboratory
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e FIGURE 1
. _GeoSvyntec CONSULTANTS || paosecr, FERMCO-0SOF
_Geomechanim and Environm?ntal Laboratory PROJECT NO.: GE3900-5.2
Atlanta, Georgia DOCUMENT NO.: F964G024.CDB
GS FORM: ASTM C 136, D 422, D 2487
( Pas a0 )( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES )[ b 300 aND b
U.S. STANDARD SIEVE SIZES AND NUMBERS
12° 6°5° 3" 2° 1.6°1°3/4°1/2° J/8* #4 70 #20 #40 #60 /100 #200
100 RIS HIE T 121 F 0
%0 SRIIHEEE S A S TR W s S e L —=——HHH 10
[ a ] LI . N M 4 M ———
L R R AL .
i CETELCE B 1 N 20
N T MRS
O ENEEH|IIAH B i
T H 1 M O S N c R4 A ; 1 5
o R R : RN o
@ g0 et : —H 403
S T T T ; =T s
> : ' HE IS T g H : : \H )
[+ ] . . . o b 1 ] h i ' 3 o
g 5o [ {-H{Ifr b f LN
Z 1 G O A < LD : I ™ <
frad - - - v : — v o
= SR IR R IR ; |k Y 3
5 40 ’ | —r r v v 60
3] SHEETE cHHTE : : z
T O 8 C A TN ¢ : o
& : sk R €
30 T T 708
: : : N
20 - R |~ 80
10 ' 90
o L s b : 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
| cosaies S04 | ene  Jcoarse| mepum | FINE SILT | ey
3 GRAVEL SAND FINES
SITE SAMPLE ID 411983 LIQUID LIMIT (%) 43 0 GRAVEL (%) 6.8
LAB. SAMPLE NO. 96874 PLASTIC LIMIT (%) 19 o g SAND (%) 19.7
SAMPLE DEPTH (ft) ' PLASTICITY INDEX 24 |OF| . FNES(%) 735 |
SOIL CLASSIFICATION: &l SILT (%) ] 48.2
CL - Lean Clay with Sand w CLAY(%) 24.3
COEFF. UNIFORMITY (Cu)
COEFF. CURVATURE (Cc)
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS PERCENT FINER
"3 | 2 Jas | 1m | ae | uz| s | #a | s10 ] #20 | 240 | 460 [ #100 | #200] THAN HYDROMETER
PERCENT PASSING SIEVE SIZES (mm) PARTICLE DIAMETER (mm)
75 | so | 375 | 25 | 19 [ 125 | 9.5 | 4.75 | 2.00 | 0.850]0.425 | 0.250 | 0.150 | 0.075 | 0.050 | 0.020 [ 0.005 | 0.002 | 0.001
100 | 100 | 100 | 100 [ 100 | 97 | 956 | 93 | 91 | @9 | 86 | 83 | 79 | 74 | 64 | a8 | 31 | 24
NOTES:
/8
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Geo Syntec CONSULTANTS

Geomechanics and Environmentai Laboratory
Atlanta, Georgia

FIGURE 2
PROJECT: FERMCO-0SDF
PROJECT NO.:  GE3900-5.2
DOCUMENT NO.: F964G024.CDB

GS FORM:
4MD1 11/13/96

) (Mmsruns-oausrrv RELATIONSHIP, COMPACTION TESTING) L

=

ASTM D-898-8
135 T T\ ( I
L. \ SITE SAMPLE D 411983
S 2 "\,“\ | W -~ | __LAB. SAMPLENO. 96874
130 \ SAMPLE DEPTH (ft) T T e
SAMPLE DESCRIPTION
MIAVAN
i N EL\
i \ MAXIMUM DRY UNIT WEIGHT (pcf) 1116
125 : h\ OPTIMUM MOISTURE CONTENT (%) 17.2
) IN SITU MOISTURE CONTENT (%)
\ \_ J
L EAVAY
| AL NOTES:
NEAVAA
115 - AR WAN
\ L y,
Y
WANANY
= N
3] \
e 110 i1 \CAVA
T i AN\
o JAVAVAAN
g : >, 1\ CURVES OF 100% SATURATION
= | / ; A \\ \ FOR SPECIFIC GRAVITY EQUAL TO:
z ;! i i ! j !
:10,5?‘!?' —— 2.80
> I J : Pl L I ;
S Pt i ! i R I AN 2.70
T L] : NN NN T 60
NN RENEEREEEE ANEANAN" ’
oo i R X -
P ! I P I : : X
i i | | L ! i 1 N\
F L L Pl WA
T (R B S i f
T P! I i N |
95 I i Lo I \i
1 | l NN N
! IERNINAN
i | : PN N
; i1 ! ] | ] N
20 ] ] 1 | NN
; ANEANAAN
AENAN
N N
! AN
85 WN
NINON
NN
\\
80 N
0 5 10 15 20 25 30 35 40

WATER CONTENT (PERCENT OF DRY WEIGHT)

/9
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. FIGURE 3
. _GEOSYNTEC CONSULTANTS || prosecr: - rermco.osor
_Geomechanics and Environmental Laboratory PROJECT NO.: GE3900-5.2
Atlanta, Georgia DOCUMENT NO.: F964G024.C0B
GS FORM: ASTM C 136, D 422, D 2487
(_wesramass ) ( PARTICLE SIzE DISTRIBUTION AND PHYSICAL PROPERTIES ) (AT C12% 0 42232 )
U.S. STANDARD SIEVE SIZES AND NUMBERS
12° 6° 5% 3° 2° 1.6°1°3/4°1/2° 3/8° #4 no #20 840 #60 #2100 #200
100 T Nl HITTT T T 1T o
T il T
_____ S - I R 1 O O O R E L N U \‘-n._ T T 10
T AT TG [[E -
0 g A8 IR i :

i i I INERHES «

70 T T \ 30
= o i I O e e S A R : ; \ ]
I T T T T T ()
0 ' : : d : . : \ g
w60 t i t : : ; : 40
: N 1 ; I Y @
@ IR : : K «
& 50 ; OO0 MO N 1 TR ; ; 50 0
z el HE : : <
z R N  F AN : 4 b3
e TR TR : : o
o ; — . O
& ‘ : i ' «
& ; : . : w

30 - ; 70a

ek R : N
Sk RHLEE e
20 S 80
10 —pH e I %0
o ol ELEE S E IR I 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE {mm)
E coarse | FNe  fcoarse| wmepwm | FINE SILT | cuay
E COBBLES
; GRAVEL SAND FINES
SITE SAMPLE ID 411984 LIQUID LIMIT (%) 43 »n GRAVEL (%) 6.9
LAB. SAMPLE NO. 96B75 PLASTIC LIMIT (%) 20 3 g SAND (%) 18.3
SAMPLE DEPTH (f PLASTICITY INDEX 23 _|oF| FINES(%) 74.8
SOIL CLASSIFICATION: ... SILTA%) 50.0 .
CL - Lean Clay with Sand u- CLAY (%) 24.8
COEFF. UNIFORMITY (Cu)
COEFF. CURVATURE (Cc)
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS PERCENT FINER
3 | 22 J15 | 1= |3 [ vz [am | ss [ #10 | 920 [ 240 | #60 [ 4100 [ #200 THAN HYDROMETER
PERCENT PASSING SIEVE SIZES (mm) PARTICLE DIAMETER {mm)
75 | S0 37.5 25 19 125 9.5 4,75 | 2.00 {0.850]0.425 | 0.250 | 0.150 } 0.075 | 0.050 | 0.020 | 0.005 | 0.002 ] 0.001
100 | 100 | 100 | 97 | 97 | 96 | 95 | 93 | 91 | 88 | 86 | 83 | s0o | 75 | 67 | so | 32 | 25
NOTES:
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y FIGURE 4
AN
r—A Geo S‘.’NTEC CONSULTANTS PROJECT: FERMCO-OSDF
_ Geomechanics and Environmental Laboratory PROJECT NO.: GE3900-5.2
Atlanta, Georgia DOCUMENT NO.: F364G024.COB
GS FORM:
C — o )(Mousruas-oeusmr RELATIONSHIP, COMPACTION TESTING) ( ASTM D-635.8 j

WATER CONTENT (PERCENT OF DRY WEIGHT)

135 % -\
\ SITE SAMPLE ID . 411984
- ! iy LAB. SAMPLE NO. - 96875
- 330 ] I | ——SAMPLE-DEPTH (f) —— - —————
f — SAMPLE DESCRIPTION
! MY N
{ \ \ MAXIMUM DRY UNIT WEIGHT (pcf) 111.8
125 ’ f —\ OPTIMUM MOISTURE CONTENT (%) 18.7
NA IN SITU MOISTURE CONTENT (%)
VR )
| \
i | \ \
120 ' X ™
- l \VEAYN NOTES:
T [ \
q ! \\ AVAA
i i
118 T | WAVA L )
i WA
[ A N\
3 | I 3
Q@
= |
= 110 j— : \\ A
I ! N
Q \
g , , NI CURVES OF 100% SATURATION
- F . P | ] \ \ FOR SPECIFIC GRAVITY EQUAL TO:
2 ST /l TN RN 2.80
x Pev i | /i i RELNAN S 2.70
! i i P ! EINGY N S — 2.60
C 3 b z ! P | i LN AN, :
! i NN EEENN N AN N G
100 = : I D NN X L
I IR EENE I C i Y N\
7 TNERNE [ { N\ !
o | Il ) |
T | | O ! | AN
ST 1 ] N i AVAN
b1 ! : ! i | Il 1NN\
L RN ' ERANIANVAN
T e | ; A \\\\
1 i T W
90 [ i T i NATRN
T L1 ! ANEANAAN
i AN
N N
I ' l I \
85 1 N
: | ! LN
ri NN )
! 1\‘
80 4ot }- [}
0 5 10 .15 20 25 30 35 40

2/
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Atlanta, Georgia

Geomechanics and Environmental Laboratory

Geo SynTEC CONSULTANTS)

PROJECT:
PROJECT NO.:

FIGURE 5
FERMCO-OSODF
GE3900-5.2

DOCUMENT NO.: F964G024.CD8

GS FORM: :
( 4PS2 11/13/96 ) ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ](

ASTM C 136. D 422, D 2487
D 3042 AND D 4318

U.S. STANDARD SIEVE SIZES AND NUMBERS

3 | 2 J1s | 17 Jaar fuzr|ams | ea | 210 | #20 | 240 | we0 [ #100 | 2200

PERCENT PASSING SIEVE SIZES (mm)

12° 6° 5% 3" 2° 1.5°1°3/4°1/2° W8° #4 fno 220 #40 #00 2100 #200
100 I e s YA T T 10 0
T T TN [ Rl
e AR AR =t o
50 ANRARE A1 A SR 20
OURIREEE:ITN AL 11 VAR 0,
= Sl Tk B s : b 5
g OBk : i : : 3
3 60 e s i ~ 1N s
% S mmE : : ; ; s
ot AR g A : . b
C U . 1 . u i . 0
g s0 T E T : ; : g
& 13 S 1R A d : ; S
z e ENLLE : : : o
w 40 : : \ H : o o ‘:' d 60
% : i . ; : : : \ §
iy AT T RTE : : : &
30 T ; : e R 708
T T HITT : : : \
20 I i <] 80
: e
10 e 90
0 L - - 1 - 100
100 10 K 0.1 0.01 0.001
GRAIN SIZE (mm)
B coarse | FNE  [coarse| meowm | FINE SLT | cuar
= COBBLES
::__ GRAVEL SAND FINES
SITE SAMPLE ID 411989 LIQUID LIMIT (%) 25 n GRAVEL (%) 3.4
LAB. SAMPLE NO. 96B80 PLASTIC LIMIT (%) 16 » é SAND (%) 29.5
SAMPLE DEPTH () PLASTICITY INDEX o |GE[ FNest%) 67.1
SOIL CLASSIFICATION: =3 SILT (%) ... 51.3 ..
CL - Sandy Lean Clay - CLAY(%) 15.8
' COEFF. UNIFORMITY (Cu)
. COEFF. CURVATURE (Cc)
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS PERCENT FINER

THAN HYDROMETER
PARTICLE DIAMETER (mm)

75 s0 | 375 ]| 25 19 | 125 | 95 | 475 | 2.00 | 0.850 [ 0.425{0.250 | 0.150 | 0.075 | 0.050 | 0.020 | 0.005 | 0.002 | 0.001
100 | 100 | 100 | 100 | 100 | 100 | 100 | 97 | 92 87 | 83 79 74 87 57 | &1 22 18
NOTES:

ZR
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a— FIGURE 6
. _GEOSYNTEC CONSULTANTS | Looccr. remmco.osor

_Geomochar\iu and Environmental Laboratory PROJECT NO.: GE3300-5.2
Atlanta, Goorgia DOCUMENT NO.: F964G024.COB

GS FORM:
C MD1 02126/98 ) &omuas-oensm RELATIONSHIP, COMPACTION Tesnucj L ASTM D-095.8 j
135 \ r ‘ —
SITE SAMPLE ID 411989
| I O - | uvesaveeno. 26830
\ SAMPLE DEPTH (f1) T
130 \ :
T\ SAMPLE DESCRIPTION
7' | \ A MAXIMUM DRY UNIT WEIGHT (pcf) 124.3
125 ' ' ' N OPTIMUM MOISTURE CONTENT (%) 12.3
\\ \\ 3\ - IN SITU MOISTURE CONTENT (%)
‘ .
i f LAVAN /
l / \ :
120 \ \ r T
A\ NOTES:
NIAN
! \\\ \
A
115 AV L J
A\ \
. ANHAN
3 | \
|: 110 ' \\\
= | | \
<] | I AVAN
m 3 i , T\ CURVES OF 100% SATURATION
s : | I s | : L] L L\ \\ \ FOR SPECIFIC GRAVITY EQUAL TO:
EEEE ' P i i i
>3- 1085 R ‘.! ] - i ; A / 2.80
x RN i1 IR \\A@\. ya 2.70
NN Lt E NN
I:!sg:|i,:,!in!ill‘Ké\\///./ 2.60
oo l—— T T :-ir!xz\nxf‘("/"
! i ol | i by LT NTY /-/
L [ i il A W
1] 11 i VT AN
P | ! i [ h
N 70 l HNRERERN
85 ! [ T i : I
: | i N\
H ! \
; [ N \\
| 1 | \.
90 N\
ANEANAN
N AN
VR NAN
85 L I S
N\
[ N N )
I N
80 i N\
) 5 10 15 20 25 30 35 40

WATER CONTENT (PERCENT OF DRY WEIGHT)
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Geo Syntec CONSULTANTS

Geomaechanics and Environmental Laboratory

Atlanta, Georgia

PROJECT NO.:

DOCUMENT NO.:

(PROJECT;

FIGURE 7
FERMCO-OSDF
GE3900-5.2
F964G024.CDB

GS FORM:
4PS2 11/13/96

)(PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPB!T!ESJ C

STM C 136. D 422, D 2487
D 3042 AND D 4318

:

12° 8° 5°

318"

U.S. STANDARD SIEVE SIZES AND NUMBERS
3" 2° 1.5° 1°34°1/2°

” no

#20 840 #80 #1100 #200

100 TETRET:F TITE : T T °
oo po bt e i e e e L o

AR IR iy I NEU R

80 MR TR N 11 L R : L H 20
e Lk auiHIEEE NI
IR : SUWHNHERII

70 P : L.\ “g : 30
N
; AW
N

: T
T ! : E g
Q : : H - w
g 60 ST T IR s0%
2 MBI R P ELE IR @
@ UL E T BT E HIERE : r
T o 1 0 P ¢ 1 A dENEi ; 50 ©
z LR E R IERE i\ :
= TPTET:E S HUTE 1 T 1) 8
g a0 T s ' T 60
U + . Ll . il i v [}
o ' ' 3 s s h 0 ' w
& AR : : -
30 T ; : 70 &
“ I z il %
s T : =
10 : : : . %0
ol P L : 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
B coarse | FNe  |coamse] wmeowm | ene SILT e
| cosesLes
g GRAVEL SAND FINES
SITE SAMPLE ID 411990 LIQUID LIMIT {%) 24 » GRAVEL (%) 17.7
LAB. SAMPLE NO. 96881 PLASTIC LIMIT (%) 15 » g SAND (%) 271
. SAMPLE DEPTH (f) PLASTICITY INDEX 9 |ob|[.FINES(%) 85.2 .
SOIL CLASSIFICATION; 2| s T 448
CL - Sandy Lean Clay with Gravel u CLAY(%) 10.6

COEFF. UNIFORMITY (Cu)

" COEFF. CURVATURE (Cc)

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS

37 | 22 [ a5 | 1 Jaa- [z | ams | aa | 210 ] #20 | #40 | w80 | #100 | 2200

PERCENT PASSING SIEVE SIZES (mm)

PERCENT FINER
THAN HYDROMETER
PARTICLE DIAMETER (mm)

75 S0 375 25 19 125 | 95 4.75 | 2.00 | 0.850]0.425 | 0.250 | 0.150 | 0.075 | 0.050 ] 0.020 | 0.005 | 0.002 | 0.001
100 100 91 9N 89 87 86 82 78 74 70 :1-] 61 S5 43 27 15 n
NOTES:

2
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FIGURE 8
ANNRNNER.
r— Geo SyntEc CONSULTANTS || oo ecr. FERMCO.0SOF
_Geomochania and Environmental Laboratory PROJECT NO.: GE3900-5.2
Atlanta, Georgia DOCUMENT NO.: F964G024.CD8

WATER CONTENT (PERCENT OF DRY WEIGHT)

GS FORM:
(s Fom v ) (MoisTURE-DENSITY RELATIONSHIP, COMPACTION TESTING ) [ asrwoesss )
135 Y \ \ s —
\ SITE SAMPLE ID 411990
o \\ ‘\ LAB. SAMPLE NO. 96881
\ N T | SAMPLEDEPTHAf) -~ — e —
130 A\ SAMPLE DESCRIPTION
T MAVAN
i | \ 0\
l | Y N\ \\ MAXIMUM DRY UNIT WEIGHT (pcf) 124.8
125 : | - 2\ '\ OPTIMUM MOISTURE CONTENT (%) 11.8
[ [N \ IN SITU MOISTURE CONTENT (%)
i | A\
T l ) \\ \\ ~ /
! Y ]
120 = L 1F VAV NIA )
] / N\ NOTES: -
| NIAN
T 1] | I 11 \\ \\ }\
] ] [ \
115 WA )
ALY .
N\
—;; ; ALY \
= 110 | , , ‘\ N
T \
Q I NIAVAN
© T : | i\ CURVES OF 100% SATURATION
- IR Ll HEERNAYA . FOR SPECIFIC GRAVITY EQUAL TO:
2 T I AVERNEAN :
>3_ 105 T , ' ' T : \|\ — 2.80
: . —— . /
QO: [ 1 N [ ! \: \ ,_/ 2.70
R NN NN EEN
N T T T T T NN\ S S 2.60
100 . S T BT A \.‘(/ d '
N C I L L1 NTN /
muuEEENEEEEE NN NL W
1| RE [ ! l | AN
N R F ] [ T 1T [\ ®
RN I AN
9s N NN i ! P ' I IEEANRN
i RN RN L i T NIN N
; T g T 11 NIANAN
i i n i | ; i \\\ \\
i ] i ! | | \ |
s [ ' 1 | N\
i ] A NEAVAN
| | AWNAN
{ { N \\\
1 ]
85 ] AN
] )
AV
N
80 | T
) 5 10 15 20 25 30 as 40
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: AGURE 9
ANNNNENR.
— Geo Syntec CONSULTANTS || oposect FERMCO-OSOF
_Goomechania and Environmental Laboratory PROJECT NO.: GE3900-5.2
Atlanta, Georgia DOCUMENT NO.: F964G024.CO8
GS FORM: ‘ ' . :
D1 a0 j (Mmsrune-nensnv RELATIONSHIP, COMPACTION n-:sme)[ ASTM D0S88 . j
135 \ \ 4 ] N
: \ . . SITE SAMPLE ID See Notes
- \ \ \ LAB. SAMPLE NO. 968100
130 == \ \ 7 7| SAMPLEDEPTHIR) - ——— — — - —
- A SAMPLE DESCRIPTION ‘
\ MAXIMUM DRY UNIT WEIGHT (pcf) 113.0
125 . 7\ OPTIMUM MOISTURE CONTENT (%) . 16.3
AR IN SITU MOISTURE CONTENT (%)
\
ik . y,
\
120 |- \ - —
2\ NOTES: COMPOSITE OF SITE SAMPLES
Y A \\ 411983 & 411984
ALV
115 YAA L y
A\
g Vi \
g 7 AVAN _
g 7 Y\ CURVES OF 100% SATURATION
- 1 il A\ \\ FOR SPECIFIC GRAVITY EQUAL TO:
P-4 b |
> 105 E ] \ — 2.80
z 1 7’ — 270
@ i | ANAW.N / / — 2.60
| - l ‘ \-L \ \ Va /.’ /,/ .
I RN i f!\l\‘(_//
100 ] 1 ] N T
! i { ! I . y
l \\ 1 \/
| )
: 'S
I NN
95 ] AR
Ni N
ANEANAN
| N AN
I N\
90 T\
N\
ALNAN
[ N \\
]
8s \\ N\
NIN N
\\
N\
80
0 5 10 15 20 25 30 as 40
WATER CONTENT (PERCENT OF DRY WEIGHT)
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WATER CONTENT (PERCENT OF DRY WEIGHT)

' AGURE 10
Y
r— Geo SynTec CONSULTANTS || oooiecr. FERMCO-OSOF
_Geomechanieo and Environmyntal Laboratory PROJECT NO.: GE3900-5.2
Atlanta, Georgia DOCUMENT NO.: F964G024.CDB
GS FORM: — .
— A 8 ]anuswns-oensm RELATIONSHIP, COMPACTION TES‘ITNG)L ASTM 15578 j
135 T\ ~ )
R \ : ; SITESAMPLEID See Notes
= ‘\"‘k‘-‘ \~ " ————-|--laB.SaMPLENO. ) 968100
130 N ' ' SAMPLE DEPTH (ft) I
Ty \\ SAMPLE DESCRIPTION
\
) | \ MAXIMUM DRY UNIT WEIGHT (pcf) 124.9
125 —=ey \ OPTIMUM MOISTURE CONTENT (%) 11.9
\1_\ IN SITU MOISTURE CONTENT (%)
/ A\ \ . y,
7 AEAVAN
120 ! A R e =N\
. \T‘\ ' NOTES: COMPOSITE OF SITE SAMPLES
\
WAV 411983 & 411984
115
| MAVA \_ y,
A\
_ AN
2 . A
p:-: 11 T \VE WL\
o NIAVAAN
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ATTACHMENT A

Sample Identification, Handling, Storage and Disposal

Laboratory Test Standards

Application of Test Results




SAMPLE IDENTIFICATION, HANDLING, STORAGE AND DISPOSAL

Test materials were seat to GeoSyntec Consultants (GeoSyntec) Geomechanics and Environmental Laboratory in Atlanta,
Georgia by the client or its representative(s). Samples delivered to the laboratory were identified by client sample identification
(ID) numbers which had been assigned by representative(s) of the client. Upon being received at the laboratory. each sample was
assigned a laboratory sample number to facilitate tracking and documentation.

"7 " Based on"the-information-provided- toﬂGcoSyntcc by the client or its _r_ggrcsenmnvc(s) and, when applicable, procedural

guidelines recommended by an industrial hygiene consultant, the following Occupational Safety and Healtt Administration (OSHA) - —
level of personal protection was adopted for handling and testing of the test materials:

[X] test materials were not contaminated, no special protection measures were taken:
level D
level C
level B

——
[ )

In accordance with the health and safety guidelines of GeoSyntec, contaminated materials are stored in a designated
containment area in the laboratory. Non-contaminated materials are stored in a general storage area in the laborarory.

GeoSyntec 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 materials will be returned to the client or its designated representative(s); and (ii) the materials which are not
contaminated will be discarded unless long-term storage arrangements are specifically made with GeoSyntec Geomechanics and
Environmental Laboratory.

LABORATORY TEST STANDARDS .

At the request of the client, the laboratory testing program was pertormed uuhzma the guidelines provided in the following
test standards:

[X] moisture content - American Society for Testing and Materials (ASTM) D 2216 "Standard Method for Laboratory
Determination of Water (Moisture) Content of Soil, Rock, and Soil-Aggregate Mixtures". .

1 - moisture content - ASTM D 4643 "Standard Test Method for Determination of Water (Mor sture) Content of Soil
by the Microwave Method",

(1 panicle-size analysis - ASTM C 136, "Standard Method for Sieve Analvsis of Fine and Coarse Aggregates”;

X] particle-size analysis - ASTM D 422, "Standard Method for Particle-Size Analvsis of Soils™:

X] percent passing No. 200 sieve - ASTM D 1140, "Standard Test Method for Amount of Material in Soil Finer Than
No. 200 (75 microns) sieve”;

Xl Atterberg limits - ASTM D 4318, "Standard Test Method for Liquid Limir, Plastic Limit, and Plasticity Index of
Soils";

x] soil classification - ASTM D 2487, "Standard Test Method for Classification of Soils for Engineering Purposes”;

[1 soil pH - ASTM D 4972, "Standard Test Method for pH of Soils".

[] soil pH - United States Environmental Protection Agency (USEPA) SW-846 Mecthod 9045, Revision I, 1987,
Standard Test Method for Measurement of "Soil pH"; .

xj specific gravity - ASTM D 854, "Standard Test Method Jor Specific Gravitv of Soils™:

{1 carhonate content - ASTM D 3042, "Standard Test Method Jor Insoluble Residue in Carbonate Aggregates™,
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[1]

carbonate content - ASTM D 4373, “Standard Test Method for Calciun Carbonate Content of Soils";

soundness - ASTM C 88, "Standard Test Method for Soundness of Aggregates bv use of Sodium Sulfate or
Magnen’um Sulfate”;

loss-on-ignition (LOD - ASTM D 2974, "Test Methods for Moisture, Ash, and Organic Matter of Peat and Other
__Organic . Sonls ;

Soil-Aggregate Mixtures Using 5.5-1b (2.49-kg) Rammer and 12-in. (305-mm) Drop™;

modified Proctor compaction - ASTM D 1557, "Standard Test Method for Moisture-Density Relations of Soils and
Soil-Aggregate Mixtures Using 10-lb (4.54-kg) Rammer and 18-in. (457-mm) Drop™:

maximum relative density - ASTM D 4253, *Standard Test Method for Maximum Index Density and Unit Weight
of Soils Using a Vibratory Table",

minimum relative density - ASTM D 4254, *Standard Test Method for Minimum Index Densite and Unit Weight
of Soils and Calculation of Relative Density";

unit weight - ASTM D 2937, "Standard Test Method for Density of Soil In Place by the Drive-Cvlinder Method";

unit weight, void ratio, porosity, and degree of saturation - U. S. Army Corp of Engineers (USCOE); EM-1110-
2-1906, “Unit Weight, Void Ratio, Porosity, and Degree of Saturation, Appendix II":

mass per unit area - ASTM D 3776, "Standard Test Method for Mass Per Unit Area (weight) of Woven Fabric",
thickness measurement - ASTM D 1777, "Standard Test Method for Measuring Thickness of Textile Materials";
free swell - United States Pharmacopeia National Formulary (USP-NF) XVII. "Swell Index of Clay";

swell of clay in GCL’s - Geosynthetic Research Institute (GRI) GCL-1. "Standard Test Method for Swell
Measurement of the Clay Component of GCL's"; :

fluid loss - American Petroleum Institute (API) RP [3B. Section 4. Bentonite™,
marsh funnel - APl RP 13B. "Section 4, Field Testing of Oil Mud Viscosity and Gel Strength™.

pinhole dispersion - ASTM D 4647, "Standard Test Method for Identification and Classification of Dispersive Clav
Soils by the Pinhole Test";

gradient ratio - ASTM D 5101, "Standard Test Method Jor Measuring the Soil-Geotextile Svstem Clogging
Potential by the Gradient Ratio™;

hydraulic conductivity ratio (HCR) - ASTM D 5567, “Standard Test Method for Hvdraulic Conduciiviry Ratio
(HCR) Testing of Soil/Geotextile Systems",

hydraulic transniissivity - ASTM D 4716, "Standard Test Method for Constant Head Hvdraulic Transmissivitv (In-
plane flow) of Geotextiles and Geotextile Related Products”;

one-dimensional consolidation - ASTM D 2435, "Standard Test Method for One-Dimensional Consolidation
Properties of Soil",

one-dimensional swell/collapse - ASTM D 4546, " Standard Test Method for One-Dimensional Swell or Settlement
Potential of Cohesive Soils",
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unconfined compressive strength (UCS) - ASTM D 2166. ° Standard Test Method for Unconfined Compressive
Strength of Cohesive Soil”,

triaxial compressive strength (ICU) - ASTM D 4767, “Standard Test Method for Triaxial Compression Test on
Cohesive Soils™,

triaxial compressive strength (UU) - ASTM D 2850, “Standard Test Method for Unconsolidated, Undramed
Compremve Strength of Coheswe Soils in Trumal Compresswn

rigid wall constant head hydraulic conductivity - ASTM D 2434, 'Slandard Test Method fo} Permeabxlm of
. Granular Soils (Constant Head)",

.

rigid wall constant head hydraulic conductivity - USCOE: EM-1110-2-1906. "Standard Test’Method for
Permeability Tests, Appendix VIT";

flexible wall falling head hydraulic conductivity - ASTM D 5084. "Standard Test Method for Measurement of
Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter™:

flexible wail falling head hydraulic conductivity - USCOE; EM-1110-2-1906. "Standard Test Method for
Permeability Tests, Appendix VIT";

index flux of GCL - proposed ASTM method rough draft # 1, 6/18/94; "Standard Test Method for Measurement
of Index Flux Through Saturated Geosynthetic Clay Liner Specimens Using a Flexible Wall Permeameter”,

flexible wall falling head hydraulic conductivity - GRI GCL-2. “Standard Test-Method for Permeability of
Geosynthetic Clay Liners (GCLs)",

permeability/compatibility - USEPA Method 9100 SW-846, Revision |, 1987, Standard Test Method for
Measurement of "Saturated Hydraulic Conductivity, Saturated Leachate Conductivity and Intrinsic Permeability";

permeability - API RP 27, "Recommended Practice for Determining Permeabilitv of Porous Media*;

capillary-moisture - ASTM D 2325, "Standard Test Method for Caprllarv-Monmre Relationships for Coarse- and
Medium-Textured Soils by Porous-Plate Apparatus®,

capillary-moisture - ASTM D 3152, "Standard Test Method for Capillarv-Moisture Relationships for Fine-Textured
Soils by Pressure-Membrane Apparatus”™,

paint filter liquids - USEPA Method 9095. SW-846, Revision 1. 1987. "Paint Filter Liquids Test™: and

bulk unit weight - ASTM C 138, "Standard Test Method for Weight per Cubic Foot, Yield, and Air Content
(Gravimerric) of Concrete”.

APPLICATION OF TEST RESULTS

The reported test results apply to the field materials inasmuch as the samples sent to the laboratory for testing are

representative ot these materials. This report applies only 1o the materials tested and does 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 arc related to the testing conditions used during the testing program. As a
mutual protection to the client, the public, and GeoSyntec, this report 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 oc publicity matter without
prior written authorization from GeoSyntec.
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