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Technical Justification of Equivalency
for Surface Impoundment Requirements

As a part of the overall cleanup of the Weldon Spring quarry and Weldon Spring

' chemical plant, the DOE is planning to construct a lined basin for storage of leachate and

runoff. water at the Temporary Storage Area (TSA), and also a lined equahzatxon basin for

' the site water treatment plant (SWTP)

The current design of these facilities includes from top to ‘bottom,. a 60 mil HDPE

~ synthetic liner, a leachate collection system, a secondary 60 mil HDPE synthetic ‘membrane,

and a 1/4~mch bentonite liner composite underlain by 6 inches of compacted subgrade. A
conceptual diagram of this configuration is shown in Flgure e

- The state of Missoun' RCRA requirements (Ref. 5), inc]’ude a synthetié liner and a
leachate collection system underlain by 3 feet of 1 x 10°® cm/sec clay layer. The 3 feet of 1

 x 10% cm/sec clay can not be met with the existing soils at the TSA or the SWTP, but the

proposed system exceeds the state requirements due to the extremely low permeability of
the added premanufactured composite liner. '

- The opérétional life of these facilities is expected to be 10 years. Synthen'c composite

.~ liners are a préferable low permeability barrier to clay for short term durations (i.e. less than

30 years). The following reasons are in support of the current design for the two

~' xmpoundments

L Clay materials resulting from planned excavations within TSA and site water
treatment plant areas cannot achieve low enough permeabilities (i.e.
1 x 10°® cm/sec), even with extensive compaction (Appendixes A and C). The
averagé ‘hydraulic conductivity deducted from laboratory tests perf()rmed on
four remolded samples obtained from the TSA area was only 1.33 x 107
cm/sec, compared with an average of less than 3 x 10® cm/sec resulting from
samples obtained from the same soil unit in the northwest portion of the site
(Appendixes A and B).

2. Since the performance period of the proposed units is low, the thickness of
the low permeability soil liner is not as important as the overall low
permeability of the system used in the current design. Assuming the primary
synthetic liner and the leachate collection system fail, then the state
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Breakthrough time to compacted subgrade:

o= et = 452x10°sec = 143years.

6.6 x 10712

Option 2 (State Reguircments)

Synthetic liner
Leachate collection : :
.Compacted clay - 3’ (91.5 cm) with K= 1 x 10® cm/sec

Note:- The upper HDPE synthetic liner is not inc]uded in calculations.
Permittivity:

T w AE 100 . 1.09 x 10719 gec?

Breakthrough time thrbugh the compacted clay liner: -

= 0 274 x 10°sec = 8.7years

- 1.09 x 10f‘°

* In conclusion, the pefmittivityof the current design is two orders of magnitude lower than -
that calculated considering state requirements. Also, the estimated breakthrough time is
increased from approximately nine years to more than one hundred years.
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requirement is intended to provide long term protecﬁon with 3 ft of low
permeability clay. The current design is intended to provide a second line of
defense against any leakage from the basins with the secondary compoéitc'
liner, and mid-long term protection provided by the bentonite composite, the
6 inches of compacted subgrade and the more than 20 ft of in situ soil
material. '

3. - An added practical benefit of the current design is the close contact between
the lower synthetic liner and the bentonite layer. The bentonite layer adheres -
to the synthetic liner, so that any compromise in the synthetic liner will be
sealed with the bentonite material. ' ‘

" In order to compare the current design with the state requirements, calculations were
performed to compare the permittivities of the two systems. The permittivity is defined as
the ratio between the hydraulic conductivity and thickhess,and is measured in Sec.. (Ref..
4) This parameter defines the capability of a system to reduce and retard infiltration.

: Using this paramétcr and the effective porosity of a layer, the breakthrough time can
be roughly estimated. The calculated effective porosity for a low permeability clay liner is
0.07 to 0.08 (Appendix A). For conservative purposes, a value of 0.03 for the effective
porosity was selected for both systems. The average hydraulic conductivity for each system
is calculated using the following relation, according to Todd (Ref. 2). '

K, = £
Kl K2 Kn

where K, and Z, are permeabilities and thicknesses for each layer.

m:\uéers\joanne\serban\surﬁmpd.rqm 2



The permittivity is

and the breakthrough time is

't e Z+Z)+...+Z)e
T K,,
~ where e is the effc;cvtivé‘pdrdsity.
* Option 1. Current Desig
Synthetic Liner
. Leachate Collection" . ' ,
- Synthetic Liner - 60 mil (0.15 cm), K; = 1 x 10%cm/sec (Ref. 3)

Bentonite Composite - 1/4" (0.63 cm) Kz = 1x 10%cm/sec (Ref. 3) -
Compacted Subgrade - 6" .
“Natural Sox] 20°

Note: The upper HDPE synthetic liner is not considered in g:alcu]ations;

The average permeability is:

0.15 +0.63 -
0.15 . 0.63
1x102? 1x107?

K, = = 517 x 1072 cmfsec.

Permittivity

. |
- S0 6102 et
(.15 +0.63)

m:\users\joanne\serban\surfimpd.rqm Co - 3
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 GEOTECHNICAL BORING LOG LEGEND |

¥

4 cLAY

SILT

SAND

i GRAVEL

ST = 3.0" SHELBY TUBE

% SILTY CLAY

CLAYEY SILT

SYMBOLIC LOG

SAMPLER DESIGNATIONS
SS = STANDARD PENETRATION SAMPLER (20" sPLIT SPOON)

SB = CALIFORNIA SAMPLER (3.0" SPLIT BARREL )
" ¥ = LINERS COLLECTED

» : . . S
" CHERTY LIMESTONE )

GRAVELLY CLAY
}

CLAYEY GRAVEL

SANDY CLAY.

TOPSOIL

SHALE

PP= POCKET PENETROMETER UNCONFINED COMPRESSIVE STRENGTH (Tons /Sq Ft.)

€5';6/9 2

2.9;6/16 X

'DEPTH & DATE OF

| | COLORS
SOlL»& ROCK COLORS FROM MUNSELL SOIL AND GSA ROCK COLOR CHARTS

GROUNDWATER MEASUREMENTS
INITIAL WATER LEVEL MEASUREMENT

DEPTH & DATE OF STABILIZED WATER LEVEL MEASUREMENT



WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 1 o 2
’ : ' . Project Number: :
BOREHOLE LOG , a 121
‘ : ) ¢ Hole Number
' ; . GTS-1
Geotechnical Investigation - Phase II Temporary Storage Area
Coordmxes Drifling Contractor:
(AEC) N. 98657.1 M. 50964.4 Hannibal Test‘mg Labs.
Drit Make and Model: (ME 55; 6 7/8" Ho]]ow Stem |Depth Top of Rock: Degpth Casing & Size: Hole Size:
Auger, 3%". I.D. . 39.8' none 6 7/8"
Eievation: Angletrom\bn.waeumg: Depth Bottom of Hole:
- 665.35 ft. G.S. Vor+ical : - 308"
Water Level: ) Flud & Adaitives: Date Start Date Finsh: Logger:
none none . §/11/89 ' 5/12/89 : P. Patchin
SAMPLE b il ' ' SOIL DESCRIPTION
. TESY v '
5 w < - E, RESULTS € |Name, Gradation or Plasticity, Particle Size Distribution,
g|z2s E ‘:§ 3 | e=6-6- | 8 |Color, Moisture Content, Relative Density or Consxstency
E %Eé £ S? § ) ;8 So:l Structure, Mineralogy, USCS Group Symbol
= -l
0 ";" CLAYEY SILT, nonplastic, brown (IOYR 4/3) w/roots,
1.0 |SS Ju |2-3-4 Ylorganics, FeOx nodules, v. stiff (2.75)71ast 1" 1.51
—2.5 {01 7 1 pimottied 1tyeTTowish brown (2.5Y 6/4) and yellowish =
J2.5 1SS |- 2-4-5 {l|brown (10Y 5/8), damp to dr_y ML. : i
4.0 |02 11 9 Y1 [CLAYEY SILT ( c’lav tly 'ia t ttled '
| V' |brownish gray ? ) g ow?s;lcﬁrrgx?/n }IDYR 5/.&)
5 1 V| FeOx) damp to dry, MnOx b1ebs, FeOx stam, ML-CL
o SU (ST 1y .
A . 03 |12" {}|as above, damp, pp=2.5, non-o’lastvc, ML : -
| S 1 FERRELVIEW
— Vi . 7.8
~ 7.5 |SS 18v |2-3-5. ]SILTY CLAY, mottied as above, dampTer nodules (20 o
9.0 |04 8 /sﬂt). shght ‘to mod. plasticity. V. stiff 2.25 CL |
10 0.0 CLAY med. to high plasticity, mott’(ed 1t. yeﬂomsh brawn
g0 ST . (2.5Y 6/4) and yellowish brown (10Y 5/8), damp, v . liftie
05 jz0" | -/sﬂt FeOx nodules, no MnOx, v. stiff (2.5) CL-CH.
32.5 =
J2.5 |ss 2-3-4 %CLAY as above, with wh1te non-calcareous soft inclusigns,
42 0 los |18 7 / pp=3.0 CH . FERRELVIEW. |
15 50 |57 %CLAY, gravelly (10%) mod. plasticity, mottled as abevd,
_ 07 |58 ‘A ;‘lightTy damp, abundant MnOx streaks,‘ ' S 163
475 ‘ ¢ V| FeOx nodules. Gravel is subrounded igneous and
i } metamorphics, very stiff (3.25) CL-CH .y 1111
+7-58S |54 f2-8-9 /1/|Clay gravelly as above, increased MnOx strmgers and =
9,0 108 {°" -1 17 FeOx blebs to 7mm, igneous gravel to 2cm (15%) damp tg
' : *A*Adry. Sandy (5%) coarse, very stiff (3.75) CL |
20 50.0 [ ST ‘ £, )] CLAY as above, sandy, predominantly yellowish brown—
-21.5 |09 29" / (10YR 5/,8’) mois_t, pp=2.75 CL CLAY TILL -
) 52.5 |55 3-9-10 / CLAY as above, no motthng, with hard L.S. gravel, vert.
N ) E4°0 10 [18".| 19 4 fractures w/MnOx, pp= =3.75, sandy, dry to damp, CL
o5 ‘ ' /'/: See next page for sample STI1 ]



WELDON SPRING SITE REMEDIAL ACTION PROJECT S 0 )
i g o
Project Number:
BOREHOLE LOG ' 5121 _
_ K Hole Number %
I = - | 675-1 ¥
- roject: . . Locaton: '
Geotechnical Investigation - Phase II Temporary Storage Area
SAMPLE B e W . SOIL DESCRIPTION
TEST -
5 8 < e é BESIETS Name, Gradation or Plasticity, Particle Size Distribution,
'§' Eg & = oy 3 666" Color. Moisture Content, Relative Density or Consistency,
E Eg% ‘é‘ ez | © N Soil Structure, Mineralogy, USCS Group Symbol
= -z -4 i
25 25.0 15T Sampier drove rock & caved last 8" of Shelby tube. Cut
1 1l 16" offtube 8" from bottom. Rock was calcareous. Gravelly—
ampley. . 272 CLAY as above, dry pp=3.5 CL
2fusal—
127.51sS [ 3-10-117 CLAY as above, abundant MnOx & fractures with 1each1ng
| 1o gl12 |18 21 ;fA//pp =4.5 dry ; . CLAY TILL
. ) J 9 A L) ) . ' : = ) —,
30— 30,0158 8=25=20 E;;;;Pushed a large (7cm) rock at end of sampler. CLAY —
5"1 39 . ' 4las above, damp pp=3. . o |
315113 % : | , 31.8
- : B PE =
RIS ETTZ-TT %, F4CLAYEY SAND to SILT (v. fine)(20% clay)it.gray (10
30 0|14 177 31 :2.5%47/2) nonplastic, dry to damp, abundant FeOx nodules to|-
} - : : oog3mm,  Hard (). 4.0) no gravel mottled with 1t. yellowish
3= : w/cvibrn. (10YR 6/4) SC-ML BASAL TILL? - 34,9
5 | 35.0{SB. |- T2-13 GRAVELLY CLAY, slight plasticity, yellowish red, no sijit
: 3¢ {15 f 12"| 25 (5YR 5/6) mottled with pinkish gray (5YR 6/2) 5% cherd _.
L o gravel to 12mm, minor finely xIn L.S. (dark); damp, ;;‘E
locky, i MnOx; F blebs, hard (4.5) CL
N 7-11_20¥/4?%5b ocky, w/minor MnOx; FeOx blebs, har Résqdzum ]
39.0]16 3" 31 ‘,d Pushed rock (Qitho raphxc limestone, gray 10YR 6/1) _|
o TAGRAVELLY CLAY, as above, pp=4.5, dry . 3¢9
T : | Auger refusal €39.8' @8:40a.m. 5/12/89 =
'_— ' Note: 1In end of clean-out tube beforé grouting was T
— o : large chert gravel (7cm) with weathering rinds

and pyrite (fresh) inclusions. Also more
leached looking clay.

-

Py
—

Collected bulk sample from 0-5.0' from _
auger cuttings.

 Grouted hole to surface with Volclay grodt. |

s IO T R | 1 'Performed 2 constant head test at 36.5'.
' *  No take.

—
-
o

ot

L ]



WELDON SPRING SITE REMEDIAL -ACTION PROJECT Shent 1 42
' o . ‘ : . [Project Numoer:
BOREHOLE LOG ; : o 5121
' v ' Hole Numper
. G75-2
Project Locavon:
Geotechn1ca1 Investwgag1on - Phase 11 Temporary Storage Area
Coordinates: Dniling Contractor:
N.98100. 4 W.50751.9 (AEC) Hannibal Testing Labs
Drill Make and Model: CH" 55, 6 7/8" Ho]]ow Stem |Depth Top of Rock: Depth Casing & Size: Hole Size:
Auger; 3%" 1.D. 37.3° none - 6 7/8" "
Eleva Bearing:
|77 668.17 ft. 6.s. i oepm BonemesTy
Water Levet: _ |Fiuid & Aoditives: Date Start Date Finish: Logger. .
None None 5/9/89 5/10/89 . P. Pat;h1n
SAMPLE PN RATION ' _ SOIL DESCRIPTION
< TEST -
3 w| 2 | E pEENm L8 Name, Gradation or Plasticity, Particle Size Distribution,
73 Egg z | 23 2 | 656~ | 8 |Color, Moisture Content, Relative Density or Consistency,
alede| & ez | o ™ £ {Soil Structure, Mineralogy, USCS Group Symbol
w|cocon & -z 4 W o
.0 ,_O g? 12" 2'§57 /lr "SILTY CLAY, mod. plasticity, mottied 11ant grayv _
1.0 : "/ ¥ (10YR 7/1) and yellow (10YR 7/6), moist, roots,
- _ //4/y organics. "CL. Bottom 6" is clayey silt, dk grayish-
125 [ o7 /*/// brown (10YR 4/2) non-plastic, v. stiff (2 28) ML
: 02 118"} : SILTY CLAY, low plasticity, mottled light brownish :
— L gray (2.5Y 6/2) and brownish yellow (10YR 6/6) =
5 5.0 . very stiff (2.25) damp, CL. FeOx blebs, MnOx .
5.0 | SS 3-5-8 stringers. Silt>30-40%. .
‘ 6.5 |03 | 18" 13 o | | i
P . .As above pp=2.0 CL- FERRELVIEW |
J7 5 [ ST » 5 - ’ -
| 04 | 28" ;*}//?As above, pp=2. 25 minor fine nrave? cL R
ool | 7 S %
_igg gé 18" 713'10 i As above, pp=2.0 2" soft saturated zone at o
: - e ( 10.8', overall moist CL.
] ' /9/1: N
]12-5 ST / CLAY, as above, less silty (10%) high plasticity,
06 moist, CH pp=2.5 : -
15.0 A . ]
15 15.0} ss 2-5-10 /r///CLAY as above, pp=2.75, high plasticity,damp, with —]
~16.5] 07 | 18"| 15 /chkensides, CL-CH | .
= / _ FERRELYIEW &
-—17.5] ST ?2? 1§u1/r{//>he1by_tube sampler empty. ‘Drove split barrel sampler
_ 08 | 0" |no to'pick up sample. At end of split barrel was SILTY _|
20.0 recover) “{CLAY as above, dry, increase MnOx streaks, mi nor
20 —TZ0.0[ 5 2-4-6 7““ gragel, Lk | N
—-121.5 09 18" 10 LY CLAY, as above, dry, pp=3. 25 minor gravel, Cl- CH22 0
] ° . ) .
) - 22.5] ST A ACLAY, as above but with increased (10%) fine gravel/ |
10 | 26" ' .l.J.:oarse sand, dry, low plasticity, hard (3.75) CL
{28 25.0 .’_j. CLAY TILL |

See‘next page for S$S11 sample description
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lWELDON SPRING SITE REMEDIAL ACTION PROJECT Nsneat 2 o 2
Project Number:
BOREHOLE LOG. S 5121
' Hole Number
. "6TS-2
IF'°P°°’-' Location:
| Geotechnical Investication - Phase 11 Temporary Storage Area
: SAMPLE W i _SOIL DESCRIPTION
- , TEST - ‘
S ;3 ;:' oF E == 2 IName, Gradation or Plasticity, Particie Size Distribution,
E|z3z g lag | 3| e-s-6- | 8 [Color, Moisture Content, Relative DensatyorConsasteno/,
'ﬁ“ ggg e Ei’ § ™) -3 Soil Structure Mnneralogy USCS Group Symbol :
= : (2]
25. [25.00 SS | ., [3-7-B LYPAISILTY CLAY, gravelly (15%) low plasticity, dry, hard
T126.5( 11 15 “rj(sa.25), grave'l fraction subround igneous,mafic, -
i - /1 %1 possible metamorphic rock, sandy (10/.), predominantly
>7 5| SB T4-7-13 / Vyellowish brown (10YR 5/8) cL A
2a o 12 12" 21 4 as above pp=4.5 dry =
- | Iy 4) - CLAY TILL 1
3 30.0 SS 5-7-12 as ‘above, less sand and silt, more plastic pp=4.0 —
" -137.5 13}18" gravel up to 3cm (chert). A
432.§ 5B . No sample, pushed rock. ‘At end of split barrel is i
5.0 14 0" | 4-11-12 white (5Y 8/1) clay with decomposed L.S. CL , “
, : : ; : : 34,2
"35—1= - - RESIDUUM?
5.0 sB : 13'39'30,8, CLAYEY GRAVEL, nonplastic, dry, gravel'up to 5cm, white
36.9 15 12"} >50 /O/O (5Y 8/1), weathered limestone and chert (90%) minor - =™
= ‘ 37.3° p/ “clay, white (5Y 8/2) and MnOx and FeOx staining; last| ‘wa
- 4" is light gray (5Y 7/2) clay, “"soapy”, dry. N
7] N Auger Refusal at 37.3' at 3:40pm 5/9/89 -
40— . - _
7 Note: Constant head tests at 10.0' and 25.0'. No -
- : take on both. Attempted test at 36.5' but )
A ~could not seat NW drill rod due to rock.
- Took bulk sample from 0-5' from auger _
e cuttings.
- Grouted hole to surfacé with Volclay grout. _}
] ]



See next page for SB1l Sample description.
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WELDON SPRING SITE REMEDIAL ACTION PROJECT Shost__ 1 o4 2°
' ' . . Project Number: -
BOREHOLE LOG 5121
- o Hole Number
GTS-3
mtechnica'l Investigation - Phase II Temporary Storage Area
0 N793113'5" ”'51076f9 (AEC) Hannibal Testing Labs
Drill Make and Modet: CME-55, 6 7/8" Hollow Stem  |Depth Topof Rock Degpth Casing & Siza: Hole Sze:
Auger with 3%" 1.D. 41.5¢ none 67/8"
- ) Angle from Vert and Bearing: Depth Bottom of Hole:
654.97 ft. G.S. Vertical b 31.5°
Water Levei: Fluid & Additives: Date Starc : Dats Finish: Logger. :
None . , None 5/5/89 5/8/89 P. Patchin
SAMPLE o SOIL DESCRIPTION '
3| wl 2 « § reswrs | 2 |Name, Gradation or Plasticity, Particle Size Distribution,
=|Z3=| = | 28| 2 | 6 s - | 8  [Color Moisture Content, Relative Density or Consistency,
; ggg g E; ::u-; o gg Soil Structure, Mmeralogy USCSGroup S/mbol .
0 Augered to 2.5'
| o FERRELVIEW -l
4 2.5] SS £ 2-1-1 T4 A|SILTY CLAY, Tow plasticity, dark yllwsh brn(13YR 3/4)
4.0) 01 | = /mott'led with yellowish red (10YR 4/9, moist, soft (.75)
. /rCL .
® 5.0 ST VéCLAY high plasticity, mottled red (2.5YR 4/8) and b
- 02 | 17" (IOYR 5/3), mmor black (MnOx) streaks, moist, med. =
: ' stiff (1 0)C : :
-4 7.5 / =
8.0] SS 1 2-7-8 /CLAY as above, light gray (10YR 7/1), slightly silty]
- 95|03 | 11" 15 | //no mottling, moist, stiff (1.5), CH -
10 10.0] ST _ SILTY CLAY, 15% silt, low to med p'last1c1ty, mottled ]
T 04 | 28" /yeﬂowlsh brown (10YR 5/6) and light gray (10YR 7/1) _
\ with abundant FeOx nodules and MnOx streaks, damp,
12.5 very stiff (4.0), CL FERRELVIEW 5
—12.5} SS 1-8-9 | 1As above, grading to siltier (~'30%) minor fine sand
i 14.01 05 be 7 :|and gravel at bottom, v. stiff (3.n) CL . ,
| : ' CLAY TILL
{15 15.01 ST /| SILTY CLAY, low plasticity, yellowish brown (10YR 5767
4 los | 20" mottled with light gray (5Y 7/2), damp very stiff (4.
4 Aapprox. 15% fine gravel (igneous & metamorphic)subrnd
=17.5 . abundant FeOx blebs & MnOx stringers. CH ~
417.5] SS 3-12-18 SANDY GRAVEL, nonplastic, white &OYR 8/1) 60% large _|
119.01 07 { 10"{ 30 [(iG—ro
_ » Bﬁ?angular chert gravel, (gray 10YR 6/1) up to 2cm, minon
X 2diclay (5%), minor FeDx stain; dry. GM BASAL TILL |
12 Tz st R}
4 o8 | 16 tA LAY, low to med plasticity, white, (5Y 8/1), damp \_
455 g ' 7b‘locky. st1ff (2. 0) with FeOx and MnOx stringers, _
b ST T It ramatses ot 29 desompused inastone? (11
' 09 | 12"] 25 K 4
' 24.0 As above, increase 1n FeOx stain, with very anQULar paiie
125 AAblue chert, pp=2.0 | RESIDUUM? |



‘| WELDON SPRING SITE REMEDIAL ACTION PROJECT chest 2 2
) ‘ L ] _— .0
= BOREHOLE LOG 5121
C Hole Number ’
: - 6TS-3
| Geotechnical Investigation - Phase 11 Temporary Storage Area
: SAMPLE -ﬂ::iegg“ | SOIL DESCRIPTION _
§ w| 2| | T === 1 S IName, Gradation or Plasticity, Particle Size Distribution,
g E%E § =8 3 | 65 e Co_lor. Moisture Qontent, Relative Density or Consistency,
g &g £ ez o ) £ 8 |Soil Structure, Mineralogy, USCS Group Symbol
cowv = ~Z (-4 W
25 R5.01 SB R l3-14—15é/p CLAY, gravelly, light brownish gray (2.5Y &/Z2), mod.
26.5 110 |5 29 .. to high plasticity, with FeOx staining (10YR 6/6) &
- 4 . o MnOx stringers; stiff (1.23) 25% subarigular chert -
s 55533,/ 06] gravel to 4cm, no limestone, CL ©~ RESIDUUM? 7]
27, _ El-ee- / GRAVEL, with minor clay, nonplastic, dry 10% clay, -
29.0 |11 |10 45 "7l gravel is cherty limestone to 3cm, also sand size
300 99‘:’9 decomposed rock, all stained with FeOx, GC.
30 : . (o0 ; 'd bel:
B BIZ 1% u%> 5% /Sgo| As above w/50% clay to 30.2', gravel (cont'd below )—
~430. a . j . ’ :
rets O%ég _AUGER REFUSAL RESIDUUM? 31,57
= @8:50 am 5/8/89 4 . _ N
g is predominantly chert gravel. At 30.2 is wedthered 7}
=] bedrock with mainly chert and clay (brownish yellow _
] 10YR 6/6), chert pieces to 4cm. Also white clay :
' (5Y 8/1) with MnOx stringers. FeOx stain throughout™]
) = with minor weathered 1imestone and limey clay. -
i Grouted hole to surface with Volclay grout. |
= Note: Performed constant head test at 7.5', -
— 17.5", and 22.5'.. No take on all tests.
) -

g




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 1 ot 2
- : . W » . F . N -
BOREHOLE LOG 5121
' Hole Number
: , GTS-4
> geotechnical Investigation - Phase II Temporary Storage Area
N.98448.6 W.51237.2 (AEC) Hannibal Testing Labs
Drill Maks and Moge: CME 55, 6 7/8" Hollow Stem [Depth Top of Rocx Depth Casing & Sizs: Hole Size: .
Auger: 33" 1.D. - 27.3 none . 67/8"
Elevation: : Angie from Ver. and Bearing: |Depth Bottom of Hole:
652.20 ft. G.S. Vertical ' 27.5
Water Level: Fluid & Asditives: te Start Date Fnshc . |Logger. -
None None 5/10/89 5/11/898 P. Patchin
‘‘‘‘‘‘‘ SAMPLE STANOA’?& ‘ SO DESCRIPTION :
3 w| 2| | E =B 1 8 |Name, Gradation or Plasticity, Particie Size Distribution,
g Egg g | o8 ,.g ¢-6-5- | o |Color, Moisture Content, Relative Density or Consistency,
g EE% g _ Eg § ™. gg Sail Structure, Mineralogy, USCS Group Symbol .
0 Q0 | ss 3-7-6 |"}14{CLAYEY SILT, non-plastic, gark orn (10YR 3/3) abund.
- 15| 01| 9" 13 P4 liroots & organics, moist. Last 3" brn (10Y 5/3) .
I w/med. aravel & dry ML. TOPSOIL/FILL  2.0;
75 o7 ¢ SILTY CLAY, slight plasticity, mo;tled brn (10YR 5/3 M
02 |27 & strong brn (7.5YR 5/6), dry to damp, abund. FeOx
= - stn, 25% silt, occasional kaorgan1c’ blebs, v =
- 5 3.0 _ stiff (2.25) CL |
5.01sS 2-3-b CLAYEY SILT (~30% clay) non-plastic, mottled 1t.
- 6.5 03 |16" S grnsh-gray (10YR 6/2) & brnsh yellow (10YR 6/8), ]
. |dry to damp, w/bl organic? blebs (prob. FeOx), v. =
- 5[ s1 SLITE AZEE) ML 'FERRELVIEW ] '
- 30" As above, increased SILT (80-907) w/FeOx blebs, more
10.0f 04 . 1t. brnsh gray (10YR &/2). damp, stiff (1.75) M&
10 0.3~
10.0| SS |1g» |2-5-7
11 5| 05 12 CLAY, gravelly, mod. plasticity, mottied yellowish -
. brn (10YR 6/8) and 1t. gray (minor) (10YR 7/1), chert
-7 ’ gravel (subrnd) fine to lcm (10%) minor sand, abund
1250 sT | AFe0x nods & MnOx stringers, v/stiff (2.25). CL-CH -
30" _{As above, sandier, less mottling, pp=3.25, w/vert & _
7] 15.0 06 /.ihoriz. fractures w/MnOx staining and Ieach1ng, ‘
15 . — -/ {dry-damp CL. e
v - 115.0] ss. 16" /' /1As above, pp=3.5, no mottling; slight to mod.
. . TL16.5] 07 PPlasticity.  CL-CH ~ CLAY TILL
avelj 6" | ' .
A17.5] sT * ACLAY, mod. o1ast1c1ty, 1t. yellowish brn (10YR 6/4),
26" t /o Ahard (4.25) abund FeOx blebs 5% rounded gravel, v.
= 6.1 08 § Alittle sand, dry to damp, no fractures, CL-CH =
. ek 20.0f SS 4-8-7 /%/]As above, pp=3.75, abund angular chert gravel @20.5 |
—21.5] 09 |15" | 15 2/ for 4" yellowish brown (10YR 5/7) abund. MnOx -~ =
) streaks; damp, no L S. CL-CH.
Va 22.
. —j22.5] SB N 8-15-5 ;a‘CLAYEY GRAVEL, w/angular chert gravel up to 6cm in
e 24.0] 10 |6 20 ' diam. (nossible silicified 1 .S ) BASAL TILL? /-—_J
: 1A, LQ{GRAVELLY CLAY, s1t. plasticity, wh. (5Y 8/2) mottled
e <, Z\w/brash ylw (10YR 6/8) mottling. 20% chert ~RESINIIM
éee next gage for ‘(ang) gravel (pieces) up to 5cm long, vuggy w/wthring
ample

rinds, clay is moist and talc-like, no L.S;, CL-CH



WELDON SPRING SITE REMEDIAL ACTION PROJECT ot 2o 2
v : ' ‘ Progect Number: .
BOREHOLE LOG C 5121 Y
GTS-4 B
ject: N . - Location: : :
Beotechnical Investigation - Phase I_I Temporary Storage Area
SAMPLE "W‘;;g“ SOIL DESCRIPTION
. TEST
| w| 2| «| E =21 2 |Name, Gradation or Plastcity, Particle Size Distribution,
E|z23| £ | 28 | § | 66~ | 8 [Color Moisture Content, Retative Density or Consistency,
wlgas | ¥ lax | © ™) £8 |Soil Structure, Mineralogy, USCS Group Symbol
w|asn Z -2 3 ‘na : . .
£3r ggg ?? 6" !7-19,-12'7//9' CLAYEY GRAVEL, nonplastic 20% clay is “talc like", 1t
. o e _{</t>40live yellow (10YR 6/6), damp, w/ abund. FeOx, also |
- %/ decomposed L.S (HCL reaction), angular chert gravel D75
= loose silty matrix, GC J . ,\RESIDUUM? i
Auger refusal @ 27. 5
. @ 3:50pm 5/10/89 i
30 | P /10/ ‘ | N
- Note:  GTS-4 Bu'lk~ Sample taken from 0-5.0' from r
auger cuttings.
; Grouted hole to surface with Volclay grout. |
= Constant head test at 5.0' and 24.0'. .
— No take on both. |
o —
Txavee



WELDON SPRING REMEDIAL ACTION PROJECT

BOREHOLE LOG

2

Sheet _1 of

Profect Numper: 5171
Contract Wp1ly

Hole Number

G7S-5

Project Locaton: :
Geo-echmca1 Investigation Phase II Temporary Storage Area
Coordinates: 2 Drilling Contractor:
N.98607.7 NW. 51245 8 (AZC)- Hannibz1 Testing Laborztories
Drill Make and Model: Depth Top of Rockc Depth Casing & Size: Hole Size:
CME-Z5 H.S. Auuers 6- 7/8", 31/4" }37.0 None 6-7/8"
Elevation: Angle from Vert. and Beanng: "{Depth Bottom of Hole:
__G.S. 662.64 ft. Vertuca? 37.0
Water Level: Fluid & Agditives: Date Finsh: Logger
Dry None 12 50 6/5/89 11:10 6/6/89 A, Benfer
SAMPLE LT _SOIL DESCRIPTION _
: YEST : . )
8| “wl 2| | E pE== 1S |Name, Gradation or Plasticity, Particle Size Distribution,
g Egg z |25 'g 666" | & |Color, Moisture Content, Relative Density or Consistency,
§ ggé § ?- § § N) g § Soil Structure, Mirjexfalogy. USCS Qmup Symbol
= (Bulk sample of cuttincs, GTS-S,' collacted from |
s - 0. to 5.0 feet).:
v 12.5 : . : g 1
B / CLAY, highly plastic, mcttled brownish yellow (idYR ]
e ST " /6/0) and dark gray (10Y-x 2700 moist, minor black,
=1 01 29 ~ stiff to very stiff (2.0), CH, contains minor roundecT
15 5.0 _ /Hmestonn gravel (%"), poss1b]e fill. —)
' .2.2
6.5 gg 13" 3 : As above, bottom 2" mot:ied blue and olive gray {37 =
= . / 5/2) with czcomposed gress.
T A FILL 7.5
7.5 |ST V SILTY CLAY, low plasticity, mottled yzllowish brown =
- 03 (10YR 5/6) and light grey (10YR 7/1), moist very -
w0 lio.o 19" stiff (2.25), CL, minor FeOx. | o
B! 1 U -G As above, mestly 1ight yellowish brown (10YR 6/2), |
11.5/0 A LS with ~20% black FeOx, pp=2.2  _
S . ) A . . FERRELVIEW 12.57
=12.5|ST // CLAY, highly plastic, mottled yellowish brown (10YR =1
| 05 'A5/6) and gray (10YR 6/1), moist, stiff (1.5), CH. |
"1 15.0] og" /Containg ~10% FeOx and <5% spherical -nodules (1/8"):_ _
15.0|55 ~ [2.1.3 (o, trace hmstgne sand.
16,5100 | 1674 ///|As above, pp=2.2, 16.0-16.5, 5% sand. '
~17.5]ST / . —
y 07 /Dlsturbed
20 __120.0 23" / FERRZLVIEW -
; 20.01(SS 2 2.5 A ; ; 20-?
—121.5/08 18"|7 . V["/ SSILTY CLAY, medium plasticity, 10% sand, 10% fine
- - Ve Asubrounded gravel, brownish yellow (10YR 6/6) with
. A /U black MnOx stringers, moist, very stiff (3.0}, CH.
L s 122.5|ST Puched ' _ ]
e 245009 300 | 240 A /{|As above, mottled with 1ight gray (10YR 7/1), less -
a/8 %’ 25— : |//s>and and gravel, p.p=3.0. . CLAY TILL |
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WELDON SPRING REMEDIAL ACTION PROJECT

BOREHOLE LOG -

Sheet 2 of 2
Project Number. 5121
Contract wpi17

Hole Number v
GTS-5 i 4

Project

Geotechnical Investigation Phase II

Locaton:

Temporary Storace Area

SAMPLE SANEARD | SOIL DESCRIPTION
TEST .
3 w| 2 - E pesuts 1 € |Name, Gradation or Plasticity, Particle Size Distribution,
E|l=22| | =4 2 | 665~ | § |Color, Moisture Content, Relative Density or Consistency,
leos | & |g2| 8 ™). =g |Soil Structure, Mineralogy, USCS Group Symbol :
o] 8832 4 -2 s : (2] ) ‘ » : .
5 |.5.0lss | > 6.3 [¥o”426.0-28.0 as above, increase in gravel >50%,
. 3/5/83 1 q.6'sl10 |18 l19 predominantly chert, up to 2", subrounded g -
5/6/89 o pp(clay)=3.5. - . B
= 27.5|SB 7.12.16} 1As above, pp=4. 5+ hard, 15% f1ne to coarse sand, =
29.0 11 (12" |28 /Jtrace gravel (1/4"), MnOx str1ngers _J
30 1 — : ctAy TiLL |
30.0] 5SS - 14.7.11 /N SILTY CLAY, medium plasticity, ~15% send, mottiled P
<131.5112 [18" 118 brownish ye]]ow (10YR 6/6) and light gray (10YR 7/1T‘
- - ‘ damp, . hard, (>4.5), CL-CH, spherical FeOx, MnOx ' -
stringers and blebs.
132, 5T -
] 13 | 5 ‘ , _
'35 35.0( 3¢ /| As above, pp=3.0, very stiff, CH.
35.00ss | 3. - | - -
36.5{14 118" {38 GRAVEL fragments, chart, 10% clay, chert-yeilowish 3

brown (10YR 5/6), also clay with black MnOx, c]ai/ F

\moist, hard, GC. RESIDUUM
|Auger refusal at 37.0, T.D. 11:10 6/6/89 =
Apparent bedrock _ -

Grouted hole with 2 bags of Volclay

Constant head test at 15.0'. Take = .25 o0z. in 10
minutes.

-

——

-

-

-

-
—
-
oveas.



WELDON SPRING REMEDIAL ACTION PROJECT

Shoe.t. 1 of__ 2
Project Number: 5121

. )‘ BOREHOLE LOG - Contract WP117
< Hotle Number
. GTS-6
Geotechnical Investigation, Phase 11 Temporary Storage Area
N.98933.0 W.51035.7 (AEC) Hannibal Testing Laboratories _
Dril Make and Modet: Degpth Top of Rock: Depth Casing & Size: | Hole Size:
CME-55 H.S, Auger 6 7/8". 3 1/4" 47.0 ~__INone 6 - 7/8"
Jon: " |Angie from VerL and Bearing: ' Depth Bottom of Hole:
Water Lavet: Fluid & Additives: ' ‘{Oate Starr Date Fnish: Logger:
Drv___ None 3:00_6/6/89 1:25 6/7/89 A. Benfer
SAMPLE 'g;';:‘“ng“ SOIL DESCRIPTION
gl w| 2 e | E |1 2 IName, Gradation or Plasticity, Particle Size Distribution,
S|E2=| = |28 | 3 | 6" | & [Color Moisture Content, Relative Density or Consistency,
§ §§§ § 2_5 § ) g_g Soil Structure, Mineralogy. USCS Group Symbol
~ (Bulk sampie of cuttings, GTS-6, collected from .
S 0 to 5.0 feet). _ 7
© . . _ ' o .
© —42.5]sS | 3.6.8 SILT, nonplastic, mottled yellowish brown (10YR 5/6)
o |4.0|01 9" and light gray (10YR 7/2), damp, hard (4.5+), ML.
5 A < —
) Jsofst | ) _ FERRELVIEW
' 02 28" As above, pp=4.5+, hard, Tight yellowish brown . n
o (10YR 6/4) T L -
Rem Y - i
catey e 1377 SILTY CLAY,low to medium plasticity, mostly 1ight
. - —1 1/ I yellowish brown (10YR 6/4) with yellowish brown .
10 _ ‘ (10YR 5/6), moist, very stiff to hard (4.0), CL. Up_|
|10.0]sT / RIS S FERRELVIEW i
¥ 04 ‘ /])4/_\5 above, pp=4.1, hard, mottled yellowish brown (10YR|
12.5 - 5/6) and 1t. gray (10YR 7/1), abundant FeOx. 12.51-
—112.5(5SS 2.3.5 _//ZCLAY, highly plastic, mottlec yellcwish brown (10YR —
14.0{05 [12" |8 5/6) and 1ight gray (10YR 7/1), moist, very stiff |
i ‘ : (2.5), CH. Slickensided, contains: MnOx and FeOx.
6/89.| 15 / . . N —
77831 lis.0fsT <
|06 . / . %
—17.5 26" As above, pp=3.1 FERRELVIEW - ;
J175[5s 3.4.6 / o ‘ - N
19:0107 |18  {10. |As above, pp=2.5, very stiff, slickensided with i
- ‘ str1‘ngers and blebs of MnOx and spherical FeOx nodules
20.0] ST / N
- 22.5 30" /; As above, pp=3.75, 5% white angular sand 2257
) Hzz28lss | |a6.10 j/ SILTY CLAY, highly plastic, 15% sand, 10% subrounded
40109 118" {16 fine gravel, spherical FeOx, reddish yellow (7.5YR
: 6/6) with light gray (10YR 7/1), damp, hard (4.5+)
— "ACL-CH, Minor MnOx. CLAY TILL ]
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7WELDON SPRING REMEDIAL ACTION PROJECT
Sheet _¢_ of _2
. & Pm,equ'nberslgl
. BOREHOLE LOG Contract WP117
Hole Number
. GTS-6
Project: ‘ . Locaton: -
Gectechnical Investigation Phase Il Temporary Storage Area
SAMPLE ’3;‘2:& ' : SOIL DESCRIPTION
. ] TEST
3 wl 2 & E‘ a1 8 |Name, Gradation or Plasticity, Particle Size Distribution,
'g' .z_gﬁ i Bl 2 |ess |8 Color, Moisture Content, Relative Density or Consistency,
wlsoc £ &2 | ¢ ™ | 2 |Soil Structure, Mineralogy, USCS Group Symbol
w|oon F4 -z & »S ) ,
25 las.ofst | 2
1. j10 _ -
2.5 28" As above, pp=4.5+, increase in MnOx 7]
-127.5{SS ' 4.6.8 / : I -
29,0111 18" {14 /As above, pp=3.0, very stiff, less _sand and gravel |
30 ' / | ) -
30.0l sB 8.10.13 SILTY CLAY, medium plasticity, 10% sand, 10% fine
b 31_'5 12 '12,. 25 ’ gravel, browmsh yellow (10YR 6/6) with minor light -
- - gray (10YR 7/1), damp, very stiff (3. 25), CL. FeOx and
MnOx stringers.
—~ 32.5{SS 5.7.10 .
| 34.0013 15" |17 As above,v.pp=4‘._5+, hard, sh'ckensided with MnOx
135 ' |
- X 35.0/SB . 9.18.24 | |
36.5{14 112" |42 As above, pp=4.3 CLAY TILL ]
—37.5(ss 5 710 " /|Hard drilling i
39.0{15 118" |17 ) As above, pp=3.75, spherical FeOx, gramt1c rock e
40 fragments, some we'l'l rounded fine gravel.
- Q40.0)s8 | §1.22.35 /As above, at 40.5', mottled red (2.5YR 5/8) and light |
41.5116 112" 157 gray (101R 7/1), moist, hard (4.5+}.
45 g ' ' |
5.0l sS 5. 15 43 /ZARAVEL 30% clay, predominantly chert, browmsh \}
—a6.5/17 |18" |58 S yellow (10YR 6/6) and black (MnOx), damp, hard (4
- : ~&q 6C, bottom 2" chert, highiy fractured. RESIDUUM
- Auger refusal 47.', T.D. 1:25 6/7/89 ' .
- IProbably -bedrock . B
Grouted hole with 2 bags Vol clay
4 T -
—




WELDON SPRING REMEDIAL ACTION PROJECT

Sheet __1 o2

Project Number. 5121
Contract WP117

BOREHOLE LOG —
G7S-7
Locaton:
Geotechnical Invest1gat1on Phase 11 Temporary Storage Area -
Coordinates: Drilling Contractor:
N.98771.0 ¥.51381.8 (AEC) Hannibal Testing Laboratories
Drill Make and Modet: Depth Top of Rock Depth Casing & Size: | Hole Size:
CME- 55 H.S Auger 6-7/8%, 3-1/8" " |[44.5 None 6-7/8"
Ejevation: Angle from Vert. and Bearing: Dopthaaﬂmﬂofﬂoie .
. G.S. 662.07 ft. Vertical 44 .8
Water Levet: Fluid & Additives: Date St "|Date Finish: Logger:
Dry None 8:45 6/8/89 2:00 6/2/29 . A, Benfer
SAMPLE ’:;gg‘“ng“ . SOIL DESCRIPTION :
. . TEST ] s
S w| 2 e | & |-mesmm ) 8 IName, Gradation or Plasticity, Particle Size Distribution,
Elz23| £ | 24| B | 646 | § [Color, Moisture Content, Relative Density or Consistency,
wlgdE| ® |82]| g ™ Zg | Soil Structure, Mineralogy, USCS Group Symbol
=| B £ -2 £ (2] : '
(3ulk sample of cuttings GTS-7 Bulk, collected from
:‘_:_ 1 0 to 5.0 feet). i
& —— %srm CLAY, low plasticity, dk yellowish brn (10YR 4/2)
Pl20lo1 lav |8 {Valdry, hard (4.5+), CL, localized angular gravel. 3.
O A ' SILTY CLAY, medium plasticity, mottled strong brown =
5 (7.5YR5/6) and yellow (10 YR7/3), moist, stiff to very]
) 5.0sT stiff (2.0), CL. Contains black MnOx. FERRELVIZW
‘ /CLAY Jow plasticity, very silty, yellow (10YR 7/4)
17.5102 }|32" very stiff (3.0), CL. MnOx and FeOx blebs.
4 7.51SS 1.3.5 :
9.0 03 |1av |8 - U 9.0l
10 . ’ VCLAY highly p]ashc, mott]ed ye]]omsh red (5YR 6/6)
0.0l sT and 1ight gray (7 S5YR 7/0) moist, very stiff (2 25), |
T112.5/04 20" |. As above, mostly ]1ght gray (10YR 7/1) with strong
—-112.5{SS 3.4.5 brown (7.5 YR 5/6) (FeOx), pp=2.75.
14.0105 118" |9 '/As above, minor MnOx, Spherical Fer pp= 3 5. _
15 _ 2 =]
15.0f ST ; A
= . _ : FERRELVIEW 1
—17.5{06 |22" V- %|As above, trace sand and fine gravel, pp=2.75. 17.57
~17.5[ss , 13.5.10 ;{/ SILTY CLAY, 20% sand, mottled brownish yellow (10YR 7]
19.0{07 |18 /|/] 6/6) and light gray (10YR 7/1), damp, hard (4.5+),
20 ¥2A] CL-CH. Slickensided, MnOx blebs. —
20.0|ST - ' ' CLAY TILL
-22.5]08 |20 | 85 ‘above, . 15% sandy 5% subrounded =3.7, CH.|
55 eTes ST 4 » 9% subroun gravel, pp=3. 3 ._.
- }24.0109 jlg" |11 és Above, pp=4.5+, MnOx stringers. trace gravel up to-
5 2"' ) )
| - N




pgt

)

MnOx, abundant FeOx up. to 1/4" nodu'les

CLAY TILL

Auger refusal M .5', T-D., 2:00 6/8/88
°robable bedrock
Hole grouted with 2 bags Vo'lc]ay

WELDON SPRING REMEDIAL ACTION PROJECT Shest 2 o 2
5 ' ' - “ PropciNumber. 5171 -
T LY BOREHOLE LOG Sontract WP117
oie Number
GTS-7
Project Location:
Geotechnical Investigation Phase 11 Temporary Storaage Area
SAMPLE ’g‘t';::;g“ ~ SOIL DESCRIPTION
TEST .
g wl| 2 e | E |Reswrs 1 ©  IName, Gradation or Plasticity, Particle Size Distribution,
E E%g z | 2% %’ 655 | & |Color, Moisture Content, Relative Density or Consistency,
g Egé "2‘ ';:5 § ™) gg Soil Structure, Mineralogy, USCS Group Symbol :
25 0 |s8 7.15.27 Y/ /.JAs above, stiff (1. 5), moist, CL, str1ng°rs of CaC03
26 5110 (18" |ap -~ /and MnOx, some weil rounded coarse sand. =]
=127.5|sS . | 4.7.9 /As adbove, pp=4.5+, 10% fine gravel, vertical Hg-ht =
c\o.o 11 18 16 /gray clay stringers. | CLAY TILL ]
20.0 [sB /CLAY silty, 10% sand, 10% aravel up to 1", brownish |
21.5112  |12" 7/ Klyellow (10YR 6/6) wi <h light grey (10YR 6/5) stringasrs]
T _ . A Aspnerical FeOx, damp hard (4.5), CL. ' _
H32.5lss | bs above, reddiwh yellow (7.5YR 6/8) at 33.5, pp=4.3,
£ 0113 18" slickensided some with MnOx film. _
35 - - Iy |
35.0|SB 11.15.26 o : o
36.5014 j12" |21 As above, yellowish brown (10YR 6/6) 37.0
e ___I.7:7137.5-38.0 SAND, fine to coarse, 20% clay, strong brown| -
=137.5|SS 47118 (7.5YR 5/ 76), damp, medium dense, SC. .
30.0415 118" 119 38.0-39.0 CLAY, medium plasticity, light gray (10YR 71}
0 . moist, medium st1ff tostiff (1.6), CL-CH, with white |
: hthograpmc limestone fragments. :
§ﬁ?'° 8| ]p.9.2 40.0-41.5 CLAY, low plasticity, speckled yellowish ]
1.5116 (12" }11 brown (10YR 771, moist, very stiff (2.5), CL, minor



_ PAGE.__L OF -]
: LOCAT!ON D GT 73 GROUNDWATER LEVELS : -
o »OORDNAT‘ES (FT) “DATE i TIME - DEPTH (FT)
| '5. il = '.l-l/:slq; A= 15 In ~'1>A’:5
:ROUND ELEVATION (FT. MSL): : :
JRILLING METHOD: . 3%" 10 _ Aieer §
JRILLMNG CONTR.:- GFor;ceano cle : LOCATION DESCRIPTION ~/»A W o { Sl
JATE STARTED: .4 /1% }ay fibea €2rner of Elds 3oy
DATE COMPLETED: H/ic/a, - 6:-ya SITE CONDITION _“/ .., G leyaf
- TIELD GEOLOG!STIENGINEER E Re,,;m_i : . L
W . W .
3> - > Sé ‘E . w
N . ; : OwWSs =] .
bEPTH S | S BL z3 VISUAL CLASSFICATION -
1 2E =8 PER 6 N. < _
o £ S N{) et ‘ '
‘ 7-°P /Z bra“/a ’t/f (4{[) /,/ or B
- - ; & ‘ ’ (-Ukﬁa.m:——q oo j"" <.f
j_'/.,sl; 13 220/ . Z"""'é “3,*1;’77:,}6 Ooc cx/&-.‘.) ,"0'5'7[_' p— ;
. SET : g "™ s°/¢ e lee) . -, 1"
o plest s, 7l et
- g ’ o (VN 1] ) - © .
< 53’/7 PR3 ‘71 f.’? | ~Ia.-:ff‘. —AF[.f. ;SI;/J.7H ,.n ;4),!‘:" .5-’,,:/ 53/0}’
2%-a | 42" lszym2 I-5~§ Al
SPT . ©
. RV Fiﬂ7"2:)—~.7'a Ad - SinjfoA " “*jh’or clerd e osf
i - ST- : * L4 O &
v - 0
fzﬁ/;vqu Ic 77:"\5_ ’q' 7 A.A “'051’(} /1‘ gre ) (/n/,) 55, )
’ 19/9°% 4
- 12125 23 | 93, A4 SEL My sas
5 =L 2 - e ) 1/ n st , o 7 ;) Tena Ko "‘(c,; ,3
) - 7'/;,+ n# Jm/
12, - 1q " ) %~ £ '
“Lctif 20" | 7507 | #-%-72 . G«:?brow slty <ty (o) p/om M‘sf e Ty
. e = . = ) Sutrob/,/ M- c5e ol ¢z
- 4p __zs:z 3 ?Sni" X $1ighe #r 4 Fe s/o.,-j , erf Sapd
P ‘ /‘] h,art 5/0 L j
zZY 'Z.Q 1% .- 730q 5-%'[2 'q‘q I" *rae < browi o
e 73T b cole, s
1277 2] 21" {534/ 5.12-16 A4, . ; . : '
2L 30;1}2” 23 2312 g 732~ pushed zo' end Eo/; a:..f.»J
s *MENTS: AA = A Ag..,. SPT - S14, Pevodrat ’an 7. of ST = Sy 7. i
et et
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{ITE ID: - LOCATIONID: &T=-73 |  GROUNDWATER LEVELS - _
;T SOORDNATES (FT.): ' ___DATE TIME DEPTH (FT.)
‘g SITEIEEE E . ' ERTI i :
SROUND ELEVATION (FT. MSL) : : -

RILLING METHOD: _ _ _— &

JRILLING CONTR.: : S LOCATION DESCRIPTION

JATE STARTED: CR ' _ ;

JATE COMPLETED: _ : \ — SITE CONDITION

CIELD GEOLOG!STIENGINEER.

: uw w ;Mnmx o
ma— g E Fo | erm pLows |3 = . :
_ B b E - E 8 ORTD PER 6 IN. ; VISUAL G.ASSFICAT}QN . : -
: oL o C No. - =
A oecl groveirsire clafy
; ‘2‘1’:";3* 2" 2312 6“I0~'ll ' ] #A -up te 109, ;:;, el .
= 20 ’43'/ + s a ; . v ! 4
3r aeae] 1o |zmru -y e 2 offer qrep o, S"’//@'fl) Lfle sang =
- 35 1 C5 - 3 tabes) L o ne grevc ] ; Some Fe 5,;0:”',”'3 "
) ‘.'4.'4..._ e - i . e @ Yo 2 . : ‘
; ’ ‘ . d,
27'=z2] 177 iy 5-9-20 3874 < ys. . . Al
= = _ y . L+ f'fqr}{ beswa ela, ey sl sand e LA
2 " . 0c¢ecl! $pra sots i ;
— D U'L-‘“'/l I<V 2% 14 (21.,.-’; = [00 ,‘f") i ’l'J e 7fnv_r/ P _FP 5‘.‘«.‘*1.113 T:// '7 :
y ¢S |2 tdes) ; P ae’s s chert : . Py
: . ’ ] 1 I/I" 4'«50/4)— jrayc/ ( 607 x 6:'15 . ;ﬁ
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Fe #la%:., , sl+
— 45 —T ' 1 74 =y Archen 6 fowvol:'lj : _
- ; - 15500

O“Sor refusef of ‘/5/2

_ L A 6/‘0!{*:4 W/ 5- b“ﬂs yalgla/ Q')L
- - I 9196 17165/3q}




:WELDON SPRING SITE REMEDIAL ACTION PROJECT
IBOREHOLE LOG

PAGE’ OF = =

SITE ID: LOCATION u} 6T-74 GROUNDWATER LEVELS =

* TE COORDINATES (FT.: ______ _DATE T "TiE 7w DEPTH D) .
- E =i : L. mamEeae , 3 e &

GROUND ELEVATION (FT. MSL): ,

DRILLING METHOD: 2%/ * I b, A ec I T

DRILLING CONTR.: __GEnTEcHNQLOEY LOCATION DESCRIPTION —s50” A= .

DATE STARTED: —%/12/q; I4ic0 - 2rds w34

DATE COMPLETED: 1/;5/a; 1ntnn SITE conornoN c,,,‘ i lined_g

FIELD GEOLOGIST/ENGINEER: _£.__Renpat + -

"N RS ' ' "
< <uw |¢ =1 _
: o= o & i -
Mid
‘ 3 4{ b’? 5!/1’, C/ﬂ, @L) ”'9‘5)‘ P"S/,
3 O R4
Yy -4 < »~ V 7501 o= 3 - Jan 'f- 4 bf'l} N, f‘f ’°%€ 3,‘«
s$PT ocel elerd <lect (4- ’
5-2% 7402 | ' Cr*eta /'
D — -~ /
> cid ' £ Mot g, RNy )
: T . 3 L5 4 I < Mo, 4q - .
o i O | P’/cs-f'; » L) moisn k.
27 =g | e lawnz | 7-ug . i S AL
' §P1‘ : Moff/e/ WFhep - /r;d' cd g7e S A </ :
— H10,57¢ /7/5‘( ” / b g "/'f:L}
: O 0-12%] 57% | 9vou4 \ e Sl s a-0r -2 '
sf' . ) , n - lr-nv CIQ CL> e .! .
v _ : Coedifs s dy ;C ", Cley %y
19 s =121 L F 2 A1 I1=5-7 ; wed 3a 4 P ’ /{, r""wa\,f‘-/ -
R e S Lher - Y
’)f';‘ . . ©ce s ‘ / )‘\L’fg‘,,“‘,(od ~ /»_" Fo
— 1z JG=l) KL = s L IR ' ‘ i .\ LA /q R o
. &7 ’ 17 4 .' . ”
4 | 109 Futocteel tnie Ji“tv:( Lk g, |
- bie
12'n-R1 X &d 7u0’1 3-%6-9 ’4_’4 g "f" A - e 2 < . )J‘
~_sPT ' = Y IET
T o " ‘ ~ S
| 50— ‘U”‘_%L"- zz 1 7gunt h.k-— pushed 23 ~; nd 1»..//7 i dip
; L ‘ : A.d/7 -3 4
) ~ ‘ . i =
22/ 24y == 2409 244 4.4 %
ST : . .;'9 g
I ) w? - Leh —Pk,/\.(( 2; “ R4 } - ‘ s B _ ’
B 25 e "r by . . B J - — o Tem e EEam mE S o T de e - -
¢ 2 : ’
28 7 ~B27, angaler clheyt 9r-rye/
wh 1} = Fe s7as free
no Sérde Fo -2 # G 9(. /A/ c/ 'f7{ -~ ‘.70 5’.
- 10! <ea ... .. : :

~AMMENTS: ; , - ’ 7




- —WELDON SPRING SITE REMEDIAL- ACTION PROJECT
BOREHOLE LOG =

PAGE 3’-— OF 2

_CT-2%

- GROUNDWATER LEVELS — =

{ 1D LocA'nQN D— ,
S - COORDNATES (FT): __— —DATE TME = | DEPTH (FT)
N E (— - i Tk
GROUND ELEVATION (FT. MSL)' >
DRILLING METHOD: ' e i
- DRILLING CONTR.: LOCATION DESCRIPTION
DATE STARTED: — LLE
DATE COMPLETED: SITE CONDITION
FIELD GEOLOGIST/ENGINEER:
v w w w
-2 o2 : .
g ]| o | cpm BLOWS 3
DEPTH 2] 28 |opra| PEREN = §' VISUAL CLASSFICATION
o £ (7K . : :
. /arzﬁué, ‘/:_A
e - oSy Cher! Cret 1 1 bttt e
Sﬁ . ,1 * l/‘;
— 3; 7—0 - 3 l{’/}» A
; éroud
3 : : ec’ W/ El bojy Vo/e ,}
= « ?-é‘ 4 /94!
|
|
| MMENTS:

15370

X
.

e
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WSSRAP - 11295.001
Page 3 of 4
_ f Conlfining Reported Value _Corrected Value
Request Sample Sample Depth Pressurc Total Head Permeability Total Head . Permeability
No. LD, No. () (ksM) n (cm/sec) ({3} . (cm/sec)
4 GT-60P  SB-15 - 40.5-41.0 4 64.3 9x10? 1.6 7x10°
GT-60P  SB-15 41.0 - 41.5 7 112.5 2x10* 1.6 2x107
GT-60P  SB-17 48.5 - 49.0 4 64.3 6x10° 11.6 3x107
GT-60P  SB-17 48.5 - 49.0 T 112.5 2x10° 11.6 " 2x107
G162 ST-07 17.5 - 20.0 -2 32.1 2x10* 1.6 5x10°*
GT-62 ST-07 17.5 - 20.0 4 32.1 No Flow 11.6 <1x10°
GT-62S  '5B-13 32.8 - 33.3 3 48.2 6x10° 11.6 ~ 3x10°
GT-62S  SB-13 32.8 - 33.3 5 80.3 7x10° 11.6 6x10°*
"GT-63P - ST01 ~ 2.5- 50 | 16.1 5x10° 11.6 7x10°
GT-63P  ST-09 22.5 - 25.0 2 32.2 3x10° 11.6 9x10°
GT-65§ - SB-16 41.0-41.5 4 64.2 2x107 1.6 8x107
G1-658  SB-16 41.0 - 41.5 7 112.4 3x10* 1.6 4x107
GT-67P  ST-08 20.0 - 22.5 = 9 32.2 4x10* - 11.6 1x107
5 GTS-1 STO3 50- 7.5 | ~16.1 1x107 11,6 2x107

GTS-3 ST02 50- 7.5 ' ‘
GTS-2  ST02 2.5- 5.0 [ 16.1 Gx 10 11.6 8x10*
G1S-4 ST04 7.5-10.0 A
GTS-4  ST02 2.5- 5.0 K 16.1 2x107 11.6 2x107.
GTS-4  ST04 7.5 - 10.0 - -
GTS-5 0.0- 5.0 1 16.1 2x10°* 11,6 2x10°*
G1'S-6 0.0- 5.0 1 16.1 9x10* 11.6 1x107
GTS-7 0.0- 5.0 I 16.1. 3x10°* 11.6 5x10*
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| o @47 (j‘-v" ji_-r Auonmsou.xmatﬁcourm )
- p.p.L 3585-1002 ~344.5 — .
IN=-SITU MOISTUEE AND DENSITY DETERMINATION
sITE 10: WYY 'Z’Zf CHECXED BY:LAE___ 77
SITE ST |
DATE: /-9 TAC
LAE NAME: _ G#Fectmebyy 1n,
_ ' DEPTH |MOISTURE| DRY
SAMPLE e R
LOC:‘D"QN 5 | INTERVAL |CONTENT [DENSITY|
5 (FT) | (%) | (pcFy
¢Ts-1 | $73 53970 | 263 | wis |
AIOE '
GTI- 1 s707 S Jo NS 233 2.5
20 Tom : '
6751 5703 | re-dngp | -22:7 | w4
707 - ,
s =2 J7o 2.€-50 29.2 |- Nn/4
- ' 11D E
“ Gis-2 .| S702 2.5 -850 25,5 8¢,0
: — 3077054 ‘ ‘ _
&TJ’Z f]'aZ. 2.5 -J-0° 2é'é 3 0/4 COND
0P . :
GTs-z | ST0¢ ZS5-1wo | 20§ Jo3.0
: _ BoTtrom
GTs-2 | J7od —2.5~100 | 20:% /02./
- 1 7of ‘
GTy-3 | I | -5 2g.5 | #//4
) _ NtodDCE i
GTI-3 | JT0 So-70 25.6 | £9:4
' EoT70mM
675 -3 | JTor | 5o -7.S 374 /g
‘ , To? ,
G-« | JT02 2.8 -80 28-2 vy
) ) fr100c & °
GTi-4 | d7ot 2002 ar-¢ g2.3
. BoTT0 M ‘
Gl-4 | d70r | 2.8-60 | 281 ~ /4
‘ 70f
GTy-4 | ST | 7r-jp0 | I8 w/h
TE.STPHOC‘EDL;RE: ‘ /)JTM koo &ﬂzﬁ’?’

MKF-AL-ENG-6 (4/87)
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_ .\Q_&? e }\ #\.r WAuonmscu:‘msmw”m
- pp #3559 P02 -34S
IN-SITU MOISTURE AND D:NQ“Y DETERMINA;on

AR
& ¥

SITE ID: wuw PE7  CHECKED BY:LAB__ 77 —

LAE NAME: feg fechnefos, Jrc

L.OC,'\M‘:-'ION sampLe| PEPTH IMOISTURE| DRY

i 1D INTERVAL |CONTENT |DENSITY
i B ¢ a0 (%) (PCF).
' MPLLE : ‘ .
GTs-4 | J7>% | 52.8-,6.0| 21T | /02.4 |

BoT70m
GTi-4 | JToY | o.r-se| &1L | M4

6Ts -5 | Bore 0.0 S0 " 214F N/
L GTS -6 | Bozx | 00 ~f0

’ /7"?‘ yvy/
v.G—TIJ -F# | 8urk 0.0 -§.9° 23.7 | A)/A

TEST PROCZDURE: - HAorhH p22/6 4 b 2922 : ,9

MKF-AL-ENG-6 (4/87) ATTACHMENTﬁ@ 56
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DRY UNIT WEIGHT (POUNDS PER CUBIC FOOT)

110 —

105

100

a5}

a0

85

,.rfuk'

~ Job # 11295
- Date: 10-24-89

SPECIFICATIONS

"STANDARD PROCTOR ‘
AASHO T 99-70, |ASTH D 698-70 (Mathod N

. "MAX DRY WATER CONTENT %

|- DENSITY (PCF) [ OPTIMUM | NATURAL |

 106. 4 17.5 | 21.7 -

DESCRIPTION
Brown CLAY

ATTERBERQ LIMITS

LL- 53 pL-18 pj- 3

- CLASSIFICATION S8YSTEM
-

P uNIFIED: CH
2 .
AASHTO :

SAMPLE INFORMATION
CIS -5
0.0-2.0 FT

WSSRAP

COMPACTION TEST

6“ GEOTECHNO

B0l § Aot 4408 LievimONMENIAL SERCES
SAST LOWE M3 s0UN

WATER CONTENT (PERCENT)

..

2 o

Chockesd 1}7> ‘]'7
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DRY UNIT WEIGHT (POUNDS PER CUBIC FOOT)

110

115

105

100

a5

g0

- WATER CONTENT (PERCENT)

 SPEGIFICATIONS

Job 11295
Date: 10-18-89

STANDARO PROCTOR
AASHO T 99-70, ASTH D 698-70

MAX DRY WATER CONTENT %
DENSITY (PCF) .| OPTIMUM | NATURAL
_104.8 18.3 19.7
DESCRIPTION

“Brown, silty CLAY

_ATTERBERG LIMITS

LL- &3 PL-2 PI-2

CLASSIFICATION SYSTEM

UNIFIED: CL
AASHTO :

SAMPLE INFORMATION

6TS - 6 0.0-5.0 feot

WSSRAP

COMPACTION TEST

2 GEOTECHNOLOGY

€U A0 AND (I InONMINIAL SIRVCED
et LOUS R IOUN

Checleed 1»41 94
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'DRY UNIT. WEIGHT (POUNDS PER CUBIC FOOT)

11

100}

95

aol-

B85

WATER CONTENT (PERCENT)

Job # 11205
. Date: jp-23-89

SPECIFICATIONS

'STANDARD PROCTOR

AASHD T 89-70, ASTM D 698-70

MAX DRY - WATER CONTENT %
DENSITY (PCF) | OPTIMUM | NATURAL

102. 7 19.2 | 23:8.
DESCRIPTION
Trown Clay

ATTERBERQ LIMITS

LL-sg  PL-9;  Pl=35
CLASSIFICATION SYSTEM
UNIFIED : QI

- AASHTO :

SAMPLE INFORMATION

GT5-7
0' 0-500 s o

WSSRAP

combAcnon TEST
GﬁGEOTECHNO

E900 1§ Ao 430 § VRO HIaL SEAVCES
Sa0eT LOUY, R3O

S

Checked by yy
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-
&

:DRY UNIT. WEIGHT (POUNDS PER ~

WATER CONTENT (PERCENT)

- 102.8

S

17.5

DESCRIPTION

tolpoaitau Brownish gray wottled, etlty CLAY and

~ groy, bromieh yallow and browmn CLAY

ATTERBERG LIMITS

LL~- PL~-

PI-

CLASSIFIVGATlON SYSTEM

UNIFIED: CL and CH

AASHTO :

SAMPLE INFORMATION -

6TS-1, §T03, 5-7.8 FT = LLeAD, PL-20, P1=20 (CL)
675-3, ST02, 5-7.5 FT - LL-53, PL-19, PI-34 (OO

- WSSRAP

 COMPACTION TEST

6!! GECTECHNOLOGY

9G] £ R0 AND §vinOmesitetaL BLAVCIS
am 108 BN

Chcc.l:q,;’ 64, "I_‘T_




DRY UNIT WEIGHT (POUNDS PER CUBIC FOOT)

ke O 0N

LS

Job # 11205
Date: 11-11-89 °

110

SPEGIFICATIONS

STANDARD PROCTOR
MSHD T 99-70, ASTH D 698-70 Olathod A)

MAX DRY WATER CONTENT %

105|

DENSITY (PCF) | OPTIMUM | NATURAL
103. 0 - 18.3
DESCRIPTION -

100

' Compositer Bromish gray, 8iCLAY and bromich

oy to g‘ayleh brom, cloyay. SILT to silty CLAY
ATTERBERG LIMITS

LL- M PL-2  pl- 2
as|. GLASSIFIGATION SYSTEM
UNIFIED: CL - |
AASHTO : .
ao. SAMPLE INFORMATION

GTS-2, ST02, 2.5~ 5.0 FT

+ ST04, 7.5-10.0 FT

2 ??If,?m,ﬂm WSSRAP

: 97 MKF 'S¢ U/IN0

%

WATER CONTENT (PERCENT) = _ COMPACTION TEST

o Georg_gwomcv

SANTLOUVS MIN

oz K




DRY UNIT WEIGHT (POUNDS P

ER CUBIC FOOT)

105

115

110

100}

85

80

i

WATER CONTENT (PERCENT)

Job # 11295

Date:11-11-89

SPECIFICATIONS -

STANDARD PROCTOR . '
ASHO T 99-70, ASTM D 698-70  Olathod A)

MAX DRY WATER CONTENT %

- DENSITY (PCF) | OPTIMUM | NATURAL |

105.3 17.7

DESC'RIPT.ION : :
_Co-poeltm‘ Dark gray to brownish gray ellty CLAY to

CLAY and grayich brown and gray mottled, silty CLAY
ATTERBERG LIMITS

LL- PL- Pl-

" CLASSIFICATION SYSTEM

UNIFIED :
AASHTO : ,
SAMPLE INFORMATION

G15-4, ST02, 2.5- 5.0 FT - LL-S1, PL-23, PI-28 (OD -

615-4, 5T04, 7.5-10.0 FT = LL-41, PL, 20, PI-21 (L)

WSSRAP

COMPACTION TEST

& GEQTECHNOLOGY

AnD ¢
Game? LOWS. 8 SOV

}Z} H a4V 1a
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