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1.0 INTRODUCTION 
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Four groundwater wells and four geotechnical borings were installed in accordance with the N Springs 
Expedited Response Action Proposal (DOE-RL 1993) to provide geologic and geotechnical inform­
ation to suppon the design and construction of a barrier wall adjacent to 100-N Springs. This repon 
contains the geologic and geotechnical data gathered from field effons in suppon of 
milestone M-16-0lN of the Hanford Federal Facility Agreement and Consent Order (Ecology et al. 
1989) and the N-Springs expedited response action (ERA). Data on drilling and abandonment of the 
geotechnical borings and the drilling of the four groundwater monitoring wells are provided. This 
repon will be revised at a later date and will include information on completion, development, aquifer 
testing, and the total strontium analyses. For each geotechnical boring and monitoring well, borehole 
logs and grain size data are included in Appendices A and B, respectively. 

2.0 DRILLING 

Eight borings were drilled (using a cable tool drill rig) from September 15 to October 11, 1994 by 
ICF Kaiser Hanford Company. Table 1 gives the details of the wells installed according to the 
N-Springs Barrier Wall Drilling Program (Simpson and Johnson 1994). Location of the borings were 
chosen based on the length of the proposed barrier wall. The proposed barrier alignment is located 
along the south bank of the Columbia River, following a bench approximately 10 to 15 ft above river 
level. Eight boring locations were picked based on a 3,800-ft-long wall; two borings at each end, 
five borings equally spaced or at convenient location on the riverside of the wall, and a middle boring 
on the inside of the wall. Figure 1 shows the approximate locations. Monitoring wells 199-N-94A 
and 199-N-99A were installed in a "matched pair" configuration on both sides of the proposed barrier 
and near the center of the alignment (see Figure 1). 

Carbon steel 10-in. and 8-in. temporary welded casing was used on all borings, except 199-N-96A, 
where threaded casing was used. For staner casing, 10-in.-diameter was used and later telescoped to 
8-in. diameter where it was seated within the upper mud unit of the Ringold Formation. 

2.1 COMPLETION AND ABANDONMENT 

Wells 199-N-91A, 199-N-93A, 199-N-95A, and 199-N-97A are geotechnical characterization borings 
that were abandoned with bentonite upon backpulling the temporary casing. Geotechnical borings 
were abandoned according to the Washington Administrative Code (WAC) Chapter 173-160. 
A 1-ft by 1-ft cement surface marker denotes the location for each abandoned boring. 
Wells 199-N-92A, 199-N-94A, 199-N-96A, and 199-N-99A were drilled to be completed as 
groundwater monitoring wells. Wells 199-N-92A, 199-N-94A, and 199-N-96A had sieve analysis 
samples taken for screen selection; the analyses are included in Appendix B. Sieve analysis data for 
199-N-94A and 199-N-96A appear skewed by the lack of coarser gravel; therefore, they may not be a 
true representative sample because gravels larger than 2 in. are characteristic of Ringold gravel. 
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199-N-91A Geo technical 

199-N-92A Well 

199-N-93A Geotechnical 

199-N-94A Well 

199-N-95A Geotechnical 

199-N-96A Well 

199-N-97A Geotechnical 

199-N-99A Well 

N/ A = not available 

' Ground 
Surface 

Elevation 
''cft ainslf 

398.6 

396.7 

392.9 

392.0 

395.6 

409.0 

392 .8 

392.0 

bgs = below ground surface 
msl = mean sea level 

Depth to 
Gri>unct~ 

water 
(ft. bgs) 

20.0 

16.0 

20.0 

12 .5 

15 .5 

30.0 

13 .0 

12 .5 

Table l. Well Construction Summary. 

Caslng Size 

~'m. . . F~mrI?!~ > fo 1n. 
.. uf,cf) 

24-Sep 30-Sep 20.0 

3-Oct 1-0ct 32.5 

11-Oct 14-Oct 30.8 
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28-Sep 4-Oct 31.5 

22-Sep 27-Sep 20.2 

21-Sep 23-Sep 35.0 
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(ft .. 1/sJ . g . 
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48.0 

43 .0 

60.0 

48 .5 
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NIA 

. ... :··· 

P~P!f.J .g ~m . . . TD . DriU Stem 
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44.0 59.0 1120 

40.5 51.5 1120 

NIA 43.0 1120 
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60.0 71.0 1170 

35.0 46.0 1170 

Shallow Well 35 .0 1120 
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Strontiwn-90 and retardation coefficient samples were taken from all seven boring at 5.0-ft intervals, 
except well 199-N-99A. Samples will be analyzed by Pacific Nonhwest Laboratory (PNL) to confirm 
the distribution of contamination within the subsurface. This is important for design of extraction and 
injection wells to calibrate the groundwater model and understand the results of the retardation 
coefficient analysis. Retardation coefficients are used to refine the conceprual model and provide 
inputs to the groundwater model (Simpson and Johnson 1994). Bechtel Hanford, Inc. is currently 
prioritizing samples to be analyzed based on field screening results. 

4.0 GEOLOGY 

Three geologic units plus backfill were encountered during drilling (see Figure 2) . The uppermost 
material encountered consisted of backfill used to stabilize the access roads to the drill sites. The 
backfill ranged from a thin veneer less than 1 ft thick up to 5 ft thick (see Figures 2 and 3 and 
Table 2). It is present at all the drill sites. Borehole 199-N-96A sits on 19.0 ft of sand and gravel 
backfill used in the construction of the berm located adjacent to the diesel burn pit. 

The uppermost geologic unit encountered is the Hanford formation (see Figure 2). It ranges from 0 
to 14 ft thick, being found at six of the boreholes (199-N-91A, 199-N-93A, 199-N-94A, 199-N-95A, 
199-N-97 A, and 199-N-99A) and absent at the rest (199-N-96A and 199-N-92A) (see Figure 3 and 
Table 2) . Generally, Hanford deposits here consist of sandy, pebble-cobble gravel with minor silt 
content. Small outcrops present along the river near the drill sites indicate that this gravel has some 
open framework texrures. Colors range from gray to brown, and basalt content is estimated at 50% 
to 80%. 

Ringold Fonnation unit E and the muds underlying unit E (referred to as the upper muds) are present 
at all of the drill sites (see Figures 2 and 3). The top of unit E is found approximately 2 ft below the 
ground surface (just below backfill) to as deep as 19 ft below surface (borehole 199-N-96A) (see 
Figure 3 and Table 2) . Generally, unit E consists of brown, red brown, and gray, sandy, 
pebble-cobble gravel. Cementation was identified on borehole logs in unit E only at the nonh end of 
the line in boreholes 199-N-91A, 199-N-92A, and 199-N-93A. The presence of cementation was 
accompanied by increasingly red coloration. However, blow count-data (see Chapter 6) indicated 
harder drilling conditions at the south end of the line (199-N-96A and 199-N-97A). Sandy interbeds 
are present in the middle to lower part of unit E in boreholes 199-N-92A, 199-N-93A, 199-N-95A, 
and 199-N-97A; and silt interbeds are present in borehole 199-N-94A. 

The top of the Ringold upper muds is situated between 33 and 66 ft below the surface at elevations 
ranging from 347 to 357 ft above sea level (see Figure 3 and Table 2). The thickest interval of upper 
muds drilled was 26 ft in borehole 199-N-94A. The upper muds consist of a mix of clayey silt, silt, 
and sandy silt. Sandy interbeds are found in boreholes 199-N-91A and 199-N-94A. 

4 
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Figure 2. Generalized Geology of the N-Springs. 

------ - - - ,,_,. - - .,,,,--- ------ -------~ -------.1......_ - --- --- ----- -- -- -

Backfill - used for road stabilization, <1 - 5 ft thick 

Hanford Fm, o - 14 ft thick, mostly 
pebble-cobble gravel with sand matrix 
and some open framework textures, 
color ranges from gray to brown, basalt 
content >50%, some boulders. 

Ringold Fm, Unit E, 26 - 41 ft thick, 
dominated by clast to matrix supported 
pebble-cobble gravel with sand matrix, 
cementation is variable, although generally 
lacking, color ranges from red brown to 
brown. Sand interbeds present but 
discontinuous, basalt content throughout 
<40% 

Ringold Fm, upper mud, >25 ft thick, silt to 
clayey silt to sandy silt, olive brown to 
green to brown color dominates. thin 
lenticular sands may be present. 
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Borehole 

199-N-91A 

199-N-92A 

199-N-93A 

199-N-94A 
199-N-99A 

199-N-95A 

199-N-96A 

199-N-97A 
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Table 2. Summary of the Drilling Depths to Geologic Units and the Lithologies of 
the Geologic Units in the Eight Boreholes Drilled. 

Baddlll ... 

0 to 2 ft : Gravel laid down 
to stabilize road surface. 

0 to 2 ft : Gravel laid down 
to stabilize road surface. 

O to 5 ft: Red-brown gravel 
laid down to stabilize road 
surface. 

None recorded on borehole 
log, < 1 ft . 

None recorded on borehole 
log, < I ft . 

0 to 19 ft : Sandy gravel 
used to construct berm ·the 
drill site is on. 

None recorded on borehole 
log , < 1 ft . 

Hailford Formation . 

2 to 4 ft: Basaltic pebble­
cobble gravel. 

Not present. 

5 to 7 ft: Gray to brown­
gray pebble<ebble gravel 
with a sand matrix. 
Boulders may be present. 
Borehole logs (see 
Appendix A) note hard 
drilling. 

0 to 13.5 ft: Silty, sandy 
pebble-cobble gravel. 
Basalt content up to 80 % . 

0 to 14 ft : Gray to brown. 
sandy pebble-cobble gravel 
containing up to 70 % 
basalt. Upper 4 ft may be 
boulder-rich. 

Not present. 

0 to 4 .5 ft: Light gray , 
sandy pebble-cobble 
gravel. 

9 

RIDgold Unit E 

4 to 44 ft: Pale brown, 
red-brown, and green sandy 
pebble-cobble gravel . 
Mafic content ranges from 
25,;, to 35% . Slight 
cemcntation noted near 
bottom of unit. Silt content 
variable. 

2 to 41 ft: Red-brown to 
brown, panially 
consolidated. sandy pebble­
cobble gravel. Brown 
medium-grained sand 
interval from 19 to 33 ft . 
Overlies gravelly sand from 
33 to 38 ft . Silt content 
variable throughout gravel. 

7 to 33 ft: Gray, green­
gray, brown. and red­
brown sandy pebble-cobble 
gravel. Silt content variable 
and some cementation may 
be present in lower half. 
Sandy interbed from 15 to 
17 ft. 

13.S to 36 ft: Brown sandy 
pebble-cobble gravel , silt 
content increases 
downwards . Basalt <35% . 
Silty interbed at 30 to 32 ft . 

14 to 38.5 ft : Sandy 
pebble-cobble gravel 
containing <40% basalt. 
Sandy interbeds at 18 to 
20 ft and 27 to 32 ft. Iron 
oxides stains present in 
lower 8 ft . 

19 to 60 ft : Sandy pebble­
cobble gravel containing 
<40% basalt. Large 
cobbles to small boulders 
may be present in upper 
10 ft . 

Rlagold Upper Mud 

44 to 59 ft: Silt-rich 
fines. Silty sand bed at 
approximately 54 to 56 ft . 

40.5 to 51.5 ft: Pink to 
brown silt with minor clay 
and sand. 

33 to 43 ft: Green. gray . 
and brown silt with minor 
clay and sand. 

36 to 62 ft: Light olive 
brown to green sandy silt 
and silt. Fine-grained 
sand interbed at 50 to 
51 ft . 

38.5 to 49 ft : Clayey to 
sandy silt. 

60 to 71 ft : Clayey to 
sandy silt. 

4 .5 to 35 ft: Pale brown, 35 to 46 ft: Clayey to 
sandy pebble-cobble gravel sandy silt. 
containing < 30 % basalt. 
Large cobbles may be 
present at 20 to 24 ft and 28 
to 30 ft . 
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All borings except 199-N-99A were drilled a minimwn of 10 ft into the confining upper mud unit. 
The temporary casing was then seated into the upper mud to allow for constant head aquifer testing of 
the Ringold upper mud. Aquifer testing will be performed in order to determine the hydrologic 
propenies of both the Ringold upper mud unit and the unconfined aquifer in the upper Ringold unit E 
gravel. For each boring, water levels of the unconfined aquifer were measured by an electronic tape 
(see Table 2) . Near the river, the unconfined water table has fluctuated up to 11 ft/year and as much 
as 6 ft/per day, as recorded by a nearby pressure transducer. The borings were drilled during a time 
of low river stage, and water levels within the wells are expected to fluctuate similarly. A more 
complete description of subsurface hydrogeologic conditions can be found in Harttnan and Lindsey 
(1993) . 

6.0 GEOTECHNICAL RESULTS 

The cable tool method was used for drilling the groundwater wells and geotechnical borings. Both 
drill stem weight and blow count data are docwnented. for all characterization borings and 
groundwater wells, expect 199-N-99A. Because boreholes were drilled using the cable tool method 
and much of the material to be encountered was anticipated to be gravel, the standard penetration test 
as described in American Society for Testing and Material Standard D-1586 was considered 
inappropriate (Simpson and Johnson 1994). Therefore, a modified blow count procedure was used. 
Blow count samples were taken at 5-ft intervals using a carbon steel drive barrel. As the drive barrel 
advanced every 6-in. increment, the blow counts were recorded on the borehole log (Table 3 and 
Appendix A). The total advance for each sampling interval was 1.5 ft, but for several samples on 
well 199-N-94A, 2-ft advances were required to pack the sample within the drive barrel. Refusal was 
defined as less than 6 in. of penetration after 100 blows and noted on the borehole log. 

Refusals were encountered on boreholes 199-N-92A, 199-N-93A, 199-N-95A, 199-N-96A, and 
199-N-97A (Table 3). Borehole 199-N-93A had the only refusal noted for the entire sample interval. 
Borehole 199-N-96A had the only refusal that occurred within the upper 6 in. of the sample interval. 
The remaining refusals occurred within the bottom 6 in. of the sampling interval. Of those, the 
majority of the refusals were on boreholes 199-N-96A and 199-N-97 A, which are located at the 
southern end of the alignment. This skew in information could be interpreted as a result of drilling 
technique, overpacking, or possibly natural occurrence. 

·, 

. ,-..: 
._, 

7.0 RADIOLOGICAL CONDITIONS 

Protective clothing was worn by employees while working in areas of contamination. In areas 
designated as a radiological buffer area, Radiological Worker I training was required. In areas that 
were designated radiological contamination areas, or surface contamination areas, Radiological 
Worker II training was required. 

10 



Table 3. Summary of Blow Count Data from Boreholes at N-Springs . 

0 .0-1.5 

4.5-6.0 

Geotech­
oical 

~oririg 
1'9-N~9l~ 
" iJiow • 

Counts 

9,14,18 

15,22,57 

10.0-11.5 14,28,35 

15 .0-16.5 22,27,30 

20.0-21.5 JO, 78,48 

I.>eptll (ftJ 
·· •:• :: , ·. ••:• : 

0 .0-1.5 

5.0-6.5 

Well 
199~N-92A 
• BioJ '\ 
Counts 

10,11,13 

18,60, 
refusal 

0 .0-1 .5 

5.0-6.5 

Geotech­
nica~ 

IJorlrig 
199-N-93A 
= Blow · 

Counts 

11 , 10,17 

refusal 

Counts 

0.0-1.5 7,13,17 

5.0-6.5 20,40,100 

10.0-11.5 40,55 ,75 10.0-11.5 30,38,30 10.0-12.0 27,38,42 

15 .0-16.5 25,26,24 15 .0-16 .5 33,35,40 15.0-17.0 23,64,42 

20.0-21.5 35,75,76 20.0-21.5 29,24 ,28 20.0-22.0 27,32,46 

- 25 .0-26.5 36,49,52 25 .0-26.5 12,13,20 25.0-26.5 30,38,46 25.0-27.0 12,25,42 - 30.0-31.5 30,43,60 30.0-31.5 22,25,30 30.0-31.5 60,N/A 30.0-32.0 22,33,44 

35 .0-36.5 25,76,70 35 .0-36.5 24,33,48 35.0-36.5 10,22,26 35 .0-37 .0 20,30,50 

40.0-41.5 33,35,30 40.0-41.5 35,90,85 40.0-41.5 40,50,50 40.0-41.5 10,24,33 

45.0-46.5 15,25,35 45 .0-46.5 20,37,60 45.0-46.5 11,48,60 

50.0-51 .5 22,31,55 51.0-52.5 20,25,40 

54.5-56.0 10,22,55 55.0-56.5 14,21,43 

NIA = not available 
refi.Jsal = > 100 blows 

J.)epth (ft) 
~ . . . . 

0 .0-1.5 

5.0-6 .5 
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For well 199-N-94A, radiological contamination was detected by Health Physics with a pancake 
Geiger-Mueller (GM) field instrument directly below the subsurface to approximately 17 ft below 
ground surface. The highest radiological contamination detected was 400 cpm beta/gamma from 0.0 
to 1.5 ft below ground surface. No alpha contamination was detected with the portable alpha 
monitor. No chemical contamination was detected with the organic vapor monitor (OVM). Sec 
comment section on borehole log in Appendix A. 

For well 199-N-99A, radiological contamination was detected by Health Physics with a pancake GM 
from just below ground surface to approximately 18.0 ft below ground surface. The highest 
contamination value recorded was 1,100 cpm beta/gamma on the GM at approximately 5 ft below 
surface. After 18 ft , contamination was less than detectable. No alpha contamination was detected 
with the portable alpha monitor. No chemical contamination was detected with the OVM. 

The remainder of the boreholes had less than detectable radiological and chemical contamination 
reponed. See comment section of borehole logs in Appendix A. Radiological contamination levels 
detected by the GM are for screening purposes only, and detection limits may vary according to field 
conditions. 
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APPENDIX B 

GRAIN SIZE DATA 
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IIWELL# N96A 

951:3333~2363 

GEOTECHNICAL ENGINEERING LABORATORY 
GEL-07 

SIEVE ANALYSIS 

DEPTH 5-0011 HEIS# 

BHl-00135 
Rev.00 

IITESTED BY HLB/FMW !CONTACT V. Johnson IIPHONE 2-0557 DATE 10/19/94 II 

SAMPLE SIEVE CUMULATIVE %WEIGHT % Grain Size COMMENTS 

WT(g) SIZE IN. WEIGHT RETAINED PASSING (mm) 

33TT.2 4" 0.0 0.0 100.0 101.600 

2.5" 0.0 0.0 100.0 63.500 

2" 0.0 0.0 100.0 50.000 

1.5" 409.1 12.1 87.9 37.500 

3/4" 1182.4 35.0 65.0 19.000 

3/8" 1791 .4 53.0 47.0 9.500 
WT.-#10 #4 2196.6 65.0 35.0 4.750 

SAMP.(g) #10 2446.5 72.4 27.6 2.000 

C, 
C: 
cii 
Ill 
Ill c.. -C: 
G1 
~ 
G1 
0.. 

223.3 #40 61.5 27.5 20.0 0.425 

#60 139.1 62.3 10.4 0.250 

#100 164.1 73.5 7.3 0.150 

#200 181.0 81 .1 5.2 0.075 

Sieve Analysis Data for Sample 5-0011 
0 ... 

U.S. Std. Sieve 
100% ;r I ; I 

'It 

0 
(0 
'It 

j1 11 I I 11 ; I ; 

0 
0 ... 

11 1 I I 1 I 111 I I 

•- .- -· - - ~-· ~ .. ~ -- --- - -·~ ,_,_, ... _ ... ~ -- - ~ I~ ~-, - ,- - .. - -

90% 
111 I I I I I ., ,1111 I 11 I I I 11 I I i I 1 1 1 I I I I 

II I I I I I 
1 !,. I _ I ..,! _ 1 _ !.. _ J. _ _ 
1 1 1 I I I 

80% 

70% 

11 1 I , l 

60% 
11 1 I I 

11 I I I I I I 

l ot , I ' I 1 I I 11 1 I I I t I I I I 11 I I I I I I 

1 !11 I I l ,, I I I : ' I I I I, , I 1 I I I, I I I I I I I 

- - - - . r-i Tr- r'- r ""'I - - - - - - • .,. r- 1- ,- ·- .,. ~ - - - r,-i r-1,, - i - r - 1 - -
I ,• ;' . ,. I 1' I I I 1:1 I t I · . I . l I I•• · I' ' I l 

1 
: i i 1 1 I 11 I I 1 1, 1 I I I 11 L 1 ! 1 111 I I I ! I I 

., -- ~ !~ ~ ~ ~ ~ ~ -~- -- ~ ; ~ ~:-:~~ ~ ~ ~ -~ -r
1

, ~:~ ~ ~ - ~ - ~ - -
0 1 I I I I ' ' ' 1 I I ', l I ' I I 

1, 111 I •
1 

t t 
1 1 

t ;'' II I I 

50% 
111 I• 

40% 

11 11 I I I 1 , I I I I I 1 I ' 111 I I I I I 

-Ii-, I ;- ii i - , - -t- - - : , "i ;- .- ,-L- "i i i - t- - h 11 - , "'j - , - I - I - -
1.1, I I 1• ' I ' · '1 1 I I • 1 I . I • l t ' I I I ' I ' 

I I l 1, I ; ~ , I I ; I I •• I , I i I ; I I I ; L I ; 

· • .. l • - - -1- - - ~· · .. ,- ,, ~ • t • -r -r .. ,. • - - .. - .. - -
I I I I , 1 11 1 t I : I I 111 I I I I I I 

• • t ' ' ' • • ' ' ' 

11 I I I I t 1 I 11 I I I I I I I 1 I II I I 
I I I I I _ ,_ I _ I __ _ ,I 1 1 11 I I I_ 1 __ 11 __ II \ I I I I I I I I I I I 11 I I I I I I t I I I 1 I 

11 1 I I I I 111 111 I ti I I 11•1 11 I I 1,1111 11 '1 ', 111 II I I I , ;-, I ' I I . I 304¾ 111 11 1 I ,11 1 11 j I I ' • ' 11 1 1 t I 11 1 11 I I 0 +,I-,:"':-:,-:-: --,-:--,1---'1'-, :":'":=-'1'-: ... ,..;.:,....,:---'-:,---:"1:.;.:..;:-:,..,.:1'-: ...,I ......... __ ._:'": .;.: .;.:_:.;.,.;1:-'": ... ,..;.:--'1'--I-:;_::,..;.: .;.: -':-,:- :,--,----i 
rr-,-.-,- ~ - - - - -' "Tn 'T ~ - •-r- -16- - - • •r-, .,. r 14 T' -.- ~ - - .L, ., r- 1- 1-' r .,- ~ -, _ .... - ,- ,., ., -, - r - ~ - -

I I I I I I I I ~ I I I I I I ' I t ,, 11~ I I I 1) I I I I I 1 I I t I I I I I I I I 

20% 

10% 

11 1 I I I ' ' ( 1 1 111 ' 'I I 11 :11 1 1 I •1 1 I I I I I I I I I I''' I I • I I 
.L W..J _ I _ l.- J. _ - -,J. ~r 't .J 1-'- - 1,- - - -f1UJ. L. ly "'- ..J _ -. - _ __ J. L. 1- 1-, I- T ~ -,- - r. L.1...1-1-1 - I.. _ L. - -

1 1 1 1 

' I:: : 1: I :, : '.1 h'.:: : :, : 1 
: : : : : : 1: : I I: : : : : : : : 

I I I I I I I L ~ I I I 11 t - I I I 11 111 I I I 11 I I 1 , . I I I I ' 1 I 1 · ! 1 I I I I I I 

I 1 1 I ' . . 111 11 6 11 I •1 11 1 11 I 11 I • I I I I 11 1 1 I , 1 . 1 I I I I 
ir, ,_,_,_1_ ~ _ !, _ _ J .! 1_•l ! j _, _ _ { __ JI~• ! '...1 !.. -'- _I _ - - ~• 11 'r'_1 _l 1_ ! l ~ - - - ~· ' i.,1~ _ 1 _ '... _ ~ - -

111 I I I I I II I I I I • J 1 1 I I I I , ' 11 1 t I I I I 111 I I I I I 

0% 

1000. 100. 10. 1. 0.1 0.01 

Grain Size, mm 

All data are accurately and completely recorded. The test operator was trained and used calibrated instruments. 

Checked By: ¼ J.\.. Date: 
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jvVELL# 

TESTED BY 

SAMPLE 

WT (g) 

1088.2 

WT.-#10 

SAMP.(g) 

204.2 

GEOTECHNICAL ENGINEERING LABORATORY 

GEL-07 
SIEVE ANALYSIS 

N92A DEPTH 25' LAB# 5-0010 

HLB/FMW ICONTACT V. Johnson PHONE 2-0557 

SIEVE CUMULATIVE %WEIGHT % Grain Size 

SIZEIN. WEIGHT RETAINED PASSING (mm) 

4" 0.0 a.a 100.0 101.600 

2.5" 0.0 0.0 100.0 63.500 

2" 0.0 0.0 100.0 50.000 

1.5" 0.0 0.0 100.0 37.500 

3/4" 0.0 0.0 100.0 19.000 

3/8" 0.0 0.0 100.0 9.500 
#4 0.0 0.0 100.0 4.750 

#10 0.0 0.0 100.0 2.000 

#40 3.4 1.7 98.3 0.425 

#60 130.8 64.1· 35.9 0.250 

#100 188.6 92.4 7.6 0.150 

#200 197.1 96.5 3.5 0.075 

Sieve Analysis Data for Sample 5-0010 

HEIS# 

DATE 

Blil-00135 
Rev.00 

NA 
10/19/94 

COMMENTS 

0 0 0 O ... 
U.S. Std. Sieve 

100% 
'It: 

(.D O 0 
'It: ... ~ 

' I I I I j; ; ; ;; ; ; ; 

90% 

80% 

70% 

Cl 60% C 
ui 
(II 

" Cl. 50% -C 
GI u ... 

40% GI 
Cl. 

30% 

20% 

10% 

0% 

1 11 I I 1 I 1 11 I I t [ 1 I I I I I I j1 1 I I I ~~~-,---. --..J._ .... _,_.,_ -,6, - - -·- • ~,.. ~ -- _._ - - • • • ~ , - , -~·~---~~~~ ~- -----
111 I I I I , ,, , , , I ,1 ' ·I 11-, , , ,, I i, , I I I ! 1 , , 1, .. , , . 

; 
1 

: : : : : '. I ~ : : 1: ' :1 : :1 ;1: : 1 1 :1 : : I ti : : 
1 

: : I 
I I I I I I I I •II I I • I I I l t I I I I I I II I I I I 

l. - - - - - - - - - - , - - ,- 'T -,- - - r - - -,- J. L, T - - - -1- -- -I. - ""\ 

I I I I I I I ' I I I I I: I .I ' ,I 1)1 I I I 11 I I I I I I I I, 
~ ! ~ -!--N~:~~ _:_ ~ -~ --
I I 111 I I I I I 

I I I I 111 I I I I I 

11 1 I I I I ' •11 1 11 . , . ' I I" 11 I" I I • 1·· I I I I ! 

II I I I t I I I I I : t 1 ., ' 1 I' I I I 11 I I I 1 I I I I , , r- ,-i-.-,- ':"' - - - - -i~ ~ •. • -,- ; - • - - -,nT r,; r -,- - , - - - - ,4r r,-,-,: 
111 I I I I I II! I l I i !• I I I I I I !1 1 I I I I 

I I I I 11 I I I I I I 

'1 1 I 1 1 ' I I I I t 

i • ; - ,- - r, r1 , ., -, - r- - ; - -
I t I '' I I I I I I 

I I I I I I I I 
1 

1 I I 
1
1 f +

1 
I t

1 11
1 1 I I 11 I I f I t t I I I 11 I f I 

I r: I I I I I I I 

._ ,_. ..,_,_ ._ _ .. __ -l -1... I. !-l- 1.. --L - - .;f_. .. ... J .__, _ -1- - -~'~ ... ,_,.J.__ ! _. - l- - ... ,.., ... ..,_ ,_ - ~ - -
I I I 1 I I I l t l I • • I ,t i I I I I I I I ' I I I I I II I I I I I I I I I I I ' 

'1 I I I I I ' It I I I ' ' ' 

11 I I I I I I I t 1 )I t i l! I I I I , 1 1
1 11 I I I I . . 

:r:-: -:-:-T-----i .!. :-:t t ~,- :- - t - - -1~: + ~ i r-:-, ----:• ~:- :; :-
• • 1 I I I I l , . , , . , I , . I 1 :. 1 , I I,. I I f l1, 1 I I . , 

i ~ - ~ - ~ ~ :-: ~ -: - ~ - ~ - -

I I I I I I I i l l l t l . • • I i1II I I 11 I I ! ,; I I I t i 

~~- - - .. - .. - -7• - r 1-,-- -r - -71r ..... , ~ ~-7- - - ~ ... .. ,-,,- .. 
111 I I I I I i ''. ' ,I , ', I '. , ·· '. 1 1 t ' • I I ! j1 111 I , ' '. 

I I I I I I I I II I I I I ; i I I I I I I I I I I I I I I 

1 1 I _ I 1 _ 1 _ I _ I _ .. -• 1 1 ! ti I 11_, _ _ t i __ -,• 1 I I I II I I _ _ I ___ 1 1 I I _ I t i _ I 

: : : : : : : : I : ; : ~: I :1 : :! 11: : ! : :1 : ; I I : : : : : 1: : 
: : ; ; : : : ; \:: :1: t ;1 : ;1 JI::: : :1 : : I i: :;: : 1: : I 

,..,-, -, - ,- ~ - - - - -' "T'r-, 'T t -•-,- _ .... - - •r, .,. ,- r' T" ..,- _._ - -r,., r 1- 1-'r- "f ~ 
, , , , , , , , '· , , , I, I ,, , ,I !I, , , , ,I , , I ! , , , , , 1, , I 

I,' I It I I 

II I I I I I ~-r- r ,_, ... .. . -~- .. - -
1 , I ~ I I I I I I I 
I ~ 11 I I I I I 

: -i - : : : : : -: -: ' : --
I 11 1 I I I I I 

: I 1::::: ; : : 
_._ - h r-1,., -, - r- - ~ - -

I l1 • I I 1 I I I 

I I I I I ' ' ' I ' ' ' I' l 'I ' 'I II' I I I 'I I ' I I •'' I I I' ' I ' 
"' '"""'..; - ·- .. - .. - - -, • L.J ,;. ~.- '- - T - - 7,~ .. I.. ly ~ ..; - -1 - - - ~,_. L. 1- 1-,1- 4', T -

I 1 111 I I t ' I 

r - r, 1.. 1..J -' ..; - I.. - ~ - -

:: : : : '. : I 1:: :1: t :1 : '1 1:::: :1: : I I'. '.::: 1: : I : I 1::::: : : : 

1000. 100. 10. 1. 0.1 0.01 

Grain Size, mm 

All data are accurately and completely recorded. The test operator was trained and used calibrated instruments. 

Checked By: Date: 
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Rev. 00 

IIWELL # N94A 

GEOTECHNICAL ENGINEERING LABORATORY 
GEL-07 

SIEVE ANALYSIS 

IIDEPTH 20-22' IILAB# 5-0009 HEIS# NAIi 

IITESTED BY HLB IICONTACT V. Johnson IIPHONE 2-0557 DATE 10/19/94 11 

SAMPLE SIEVE CUMULATIVE % WEIGHT % Grain Size COMMENTS 

WT(g) SIZEIN. WEIGHT RETAINED PASSING (nim) 

2511 .9 4" 0.0 0.0 100.0 101.600 

2.5" 0.0 0.0 100.0 63.500 

2" 0.0 0.0 100.0 50.000 

1.5" 244.3 9.7 90.3 37.500 

3/4" 588.0 23.4 76.6 19.000 

3/8" 1219.3 48.5 51.5 9.500 

WT.-#10 #4 1455.6 57.9 42.1 4.750 

SAMP.(g) #10 1615.7 64.3 35.7 2.000 

Cl 
C 
'iii 
en 
n:I 
Q. -C 
G,I 
u .. 
G,I 
Q. 

239.1 #40 38.4 16.1 29.9 0.425 

#60 93.9 39.3 21 .7 0.250 

#1001 154.1 64.5 12.7 0.150 

#2001 199.4 83.4 5.9 0.075 

Steve Analysis Data for Sample 5-0009 

: rn. rn ~ ~ '<T ~ o g 8 8 
U.S. Std. Sieve "t' NN ~ M M :it :it i :it ..- ~ 

100% ...,...,.....,....,.....----+-4 ..... ---------,------.....;......;. _ _: __ ....;.;.....;......,... __ _,, 
11 I I .I. ; ;; 1I ; I I ! 1;; I ; 1; ; I ; \. , t I I I I 
•-t- - .t.. - - ...:.--~ ~ .. .,.. -, - - · - - - .1'" ,~ ,. 1- 1-' t- - ~ -t _._ - - - , ~.., ~- ,- - - - - -

111 I I I 1 

I ,1 1 I I I 11 I I I I: I I I I , , ' I I I I 1 ' ' I 1 I I 90% +-_________ ...... ____ .......,_._ _____ ....... .._ __________ ....___. ____ ----1 

!1 11 I 'I ' I I l '' I I: 1: : I : I l '.': :: : I I 
- T - - - ,:..1 J. L. ~ .L _1 - - - - - .. ' .J. L ,_ -, - - ,. - - r- - i- - - - - - 1.. - l. - - -

11:: : : :1: : I J:: ::: 1: : I : I !'.::: : : : 

111 I I 

1 1 1 I I I I 

·j,::: :i : I i 1: :::: i: : i : i !: , : : : : : 
- - -: . - : '"!' r:. r - , - -, - - - • ~ r- 1- ,-,1- ~; ~ - ,- - ;', ~ :1 ., -1- i - r - -

80% 
111 I ' ' ' 
J 1 1 I ' ' 

70% 
11 1 I ' ' ' 11 I I I I ' 1 1 I I I I j 1t , I I I I I 

•11 I 

60% 
1i~:~ ~ ~ ~ -:--i--- ~ : ~ ~:-:~:- ~ i ~ -~ -~. ~:-:-: -:- ~ - ~ --

50% -t,-' .,.' .,.' -r' ..,'....,..' _ , ----t-.,....,.Ht-,t-,---t----,P,,...,...,..-,·'h-, --,-' -t---1 '- '-,'..,'--,-' +' '--,'-'t---1--'- ' .,.' _, -,'- ' --,.' ----i 

40% 

30% 

20% 

I 
1 1 1 I I I I f l l l t l t •t I l f l I I 

~ ,_, _, - , - - - • - - 1. - r l -1- ~ - T - - -,- • 
1 1 1 I I I i I 

1
, 1 1,1 : :

1 
I ', ·

1
1 11 I 

I ' 1• 1 I I I 11 It jl l It I I I 

~ ~--~--- ~ : ~ ~:-::~ ~ ! ~ -:-~~;~~-:- ~ - ~ --
1 1 1 I I I 1 I 111 I I I I I 1 1 I I I 

I ,l 1_ 1 _ t _ , _ !. ___ _ - ~.! 1_ 1 !!. ! .,;• _ , __ '! __ ~ ' !_I l L !! ~ _, _ 
11 1 I I I I I •• :11 I ·I I ·I 11• I t I 11 I I 

1 1 I I I I • 1 1 1 11 j ' , I I , : 11 I ,, I I 

1 1
'. I:: . : : 1 : 1 I:: ::: : : . : 

'~ ~ ,-. -,.- ~ i -; -r -r ;- t-1-; - t - ;- - 7" - -
' 1 , , I l 1 ; 1 I I I I I I I I 

: : : : : : I I 1:: ;1:' ;1 : ;I :1:::: :1: : ' 1; :::: 1 : I ; I 1:: : : : : : : 
T' , - , , - 1 - ~ - ':" - - -' ~n 'T 1--:•-1 -• -- -t•r, ,- r- ~ r-, - -• - - - • ! "'! r- 1- 1..J 1- .£ "": - '- - h r ,, .., 1 - r- - r - -

, , , I I I I ' 1., ,1, ,) I ,I !l11 I I ii I ' I 1• • I t I 11 I I l 11 I 1 I ' I 

11 I I I I 1 t 1111 11 I 11 I :1 :11 1 1 I 'I I I I 1 1 , I I I 11 I I I 111 1 l I ' I 

~ 1-1 ..1 - 1 - - - - - - -. • L..,j ir" '1' - ,- l... - T - - -,-' J. ~ i,. ~ ..l - - , - - - ! ,~ i...1- 1-. ~ ._ "f _ ,- __ ... I ..J .J -'- ~ _ ~ - -

10% T": __ : _: ... · _.'_' _' ----:1,...:_: _: :-1:-:1,......:1,.......: _--:----,!1,..: ;...: ... : ._' -::,,.......: ....;..: -,..1 ___ i : ... :...;.: ... :_._: "'1:---':_1,.....c:-;...,.....,'-, '-' ..;.' ... :....;..: --'-:-'-:----1 
1 11 1 I 1 I , 

1 
' 11

1
1 

1 
·
1 

I , ' •
1
11 I I 1

1 
l I 1 1 11 1 I I 11 I I l ' ' I I I I I I I 

I I ' - ' ' _ 1 - ' - I - - J 1 I ' I, I .,_ '- - I - - ·I_, I I ., I - ' - _I _ - - ! ·, ' ' 1_ 1 11_ ' I I _ I __ II I I _ , - I - I - -

:: : : I ' 
1 

· : : : • : I I t I ' I :• ; ::: It I I I 1::: : I t i I t I I i:::: I I I I 0%+--------'-............ _ _. _ __. _ __. __ ......._ ____ 1-....1.,_...,_ ______ ~ 

1000. 100. 10. 1. 0.1 0.01 

Grain Size, mm 

All data are accurately and eomoletety recorded. The test ooerator was trained and used calibrated instruments. 

Checked By: I ~ .LL:::,,.. ~ ~ Date: ,,.. \ , - , \'; q 
I 
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