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Dear Mr. Schlautman:

The City of Lincoln, Nebraska plans to construct a trunk sewer line that is about 1.3 miles in
length. This sewer will run approximately parallel to the BNSF Railroad tracks from
approximately 1 mile NNW of the intersection of 27" Street and Rokeby Road to about % mile
SSE of the intersection of 27" Street and Rokeby Road. The sewer will cross under the BNSF
Railroad tracks at two locations, via trenchless construction, such as utility tunneling, pipe
jacking, or microtunneling. The remaining portion of the sewer will be installed by means of open
cut trenching.

As requested, HWS Consulting Group Inc. (HWS) has performed a subsurface exploration and a
preliminary geotechnical study of the subsurface soils at the referenced site. The purpose of these
services was to address geotechnical issues for the preliminary design of the proposed sanitary
sewer. This report summarizes the findings of the subsurface exploration and the preliminary
geotechnical study.

SUBSURFACE EXPLORATION

A program of Dutch friction-cone soundings, test borings, and soil sampling was performed at the
project site on May 7, 2004. Three (3) Dutch friction-cone soundings were made at the site. Four
(4) exploratory borings were taken to depths of between 7 and 30 feet below the existing grade to
establish the general subsurface conditions of the area under consideration. Three of these borings
were made immediately beside the three soundings.

The Dutch friction-cone soundings were performed with a mechanical penetrometer in
accordance with ASTM D 3441-98, Standard Method for Deep, Quasi-Static, Cone, and Friction
Cone Penetration Tests of Soil. The mechanical penetrometer operates incrementally, using a set
of inner rods to operate a telescoping penetrometer tip and to transmit the components of
penetration resistance (cone bearing and friction sleeve resistance) to the surface for
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measurement. The plot of the test data identifies the relative positions and thicknesses of hard and
soft layers.

The borings were made in accordance with ASTM D 1452-80 (Reapproved 2000), Standard
Practice for Soil Investigation and Sampling by Auger Borings. A machine-driven, continuous
flight auger having a diameter of 6 inches was used to advance borings 1,2, and 4 for sampling.
Access with the drill rig was not possible at boring locations 3a and 3b, therefore, these two
borings were advanced used a hand auger and a Backsaver soil probe. All bore holes were stable
and casing was not required. Water level readings were made in the auger borings at times and
under conditions stated on the boring logs.

Several small disturbed soil samples were obtained and were examined in the laboratory by a
member of HWS' professional engineering staff to supplement the field identification.

The vicinity map and the boring location plan are presented in Appendix A. The penetration
diagrams (see Appendix B) present the results of the Dutch friction-cone soundings. The boring
logs (refer to Appendix C) present the data obtained in the subsurface exploration. The logs
include the surface elevations, the approximate depths and elevations of major changes in the
character of the subsurface materials, visual descriptions of the materials in accordance with the
criteria presented in Appendix D, and groundwater data. The approximate locations of the
soundings and borings are shown in Appendix A.

Elevations (approximate) at the sounding and boring locations were determined by survey with
reference to points that HWS' Survey Department located and elevated prior to the subsurface
exploration. These reference points are presented below. The elevations are with reference to
USGS datum (NAVDS8).

. Boring 1. Top of manhole cover, located east of the railroad tracks and on the south side
of the ditch; elevation =1 1 85.4 feet.

. Boring 2. Control point # 174; elevation = 1 194.5 feet.

. Borings 3a and 3b. Control point #182; elevation = 1203.6 feet.

. Boring 4. Top of railroad bridge deck; elevation = 1 194.8 feet.
GEOLOGY AND SITE CONDITIONS

The city of Lincoln lies in the Dissected Till Plains section of Nebraska, a part of the Central
Lowland province of the Interior Plains physiographic division'. The project site is located in the
southern portion of Lincoln, and is situated in both alluvial bottomlands and a loess mantled
terrace adjacent to Salt Creek. Dakota sandstone is exposed in a railroad cut north of borings 3a
and 3b. Refusal of hand sampling equipment-presumably on Dakota sandstone-occurred at boring
locations 3a and 3b at depths of 7.3 and 7.6 feet, respectively, below existing grade. In the
Lincoln area, the upper portion of the Dakota sandstone is known to have beds of both shale and
ironstone.

! Physiographic Provinces of North America, Map by A. K. Lobeck, 1948; The Geographical Press; Columbia
University, New York
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The subsurface materials encountered at the boring locations are briefly described below in
descending order of occurrence. Detailed descriptions are provided in the boring logs, which are

presented in Appendix C.

Soil Zone

Modern Alluvium

Topsoil

Alluvium

Subsoil

Lower-Subsoil

Peoria Alluvium

Dakota Sandstone (assumed)

Description

Silty sand, low plasticity, 50 to 60 % fine to
coarse sand, wet, loose, extends from the
ground surface to a maximum depth of 0.9 feet,
encountered at boring 3b.

Lean clay, medium plasticity, 0 to 25% fine
sand, wet, medium stiff to stiff, extends from
the ground surface to a maximum depth of 3
feet, encountered at borings 2, 3a, and 4.

Fat clay, lean to fat clay, lean clay, silty sand, 0
to 70% fine sand, low to high plasticity, wet to
saturated, stiff to very stiff and medium dense,
extends from the ground surface, or underlies
the topsoil, to a maximum depth of the depth
explored, encountered at borings 1 and 4.

Fat clay, lean clay, high to medium plasticity, 0
to 15% fine sand, wet, stiff, underlies the
topsoil and extends to a maximum depth of 4
feet, encountered at borings 2 and 3 a.

Lean clay, medium plasticity, wet, stiff to very
stiff, underlies the subsoil and extends to a
maximum depth of 5.5 feet, encountered at
boring 2.

Fat clay, lean to fat clay, lean clay, sandy lean
clay, clayey sand, silty sand, 0 to 80% fine to
medium sand, low to high plasticity, medium
stiff to very stiff, moist to saturated, underlies
the Peoria and extends to a maximum depth of
the depths explored, encountered at borings
2,33, and 3b.

Assumed to underlie the Peoria alluvium,
Dakota sandstone is exposed in a railroad cut
section northwest of borings 3a and 3b; borings
3a and 3b are assumed to have reached refusal
on Dakota sandstone.

Groundwater was encountered at elevations ranging from 1 17 1.9 to 1 179.9 feet (5.2 t0 2 1.8
feet below existing grade). The water table could be expected to fluctuate several feet depending
on surface drainage, rainfall, vegetation, temperature, and other factors.

DISCUSSION
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1. General soil Conditions. The soils encountered at borings B-1, B-2, and B-
4 generally consisted of medium stiff to very stiff clay soils. Open cut trenching is expected to be
a suitable construction method, except at the BNSF crossings where trenchless construction
would be utilized. At borings B-3a and B-3b, refusal of the hand sampling equipment occurred at
elevations 1 190.2 and 1 186.8 feet (7.3 and 7.6 feet below existing grade), respectively. The
refusal was assumed to be on Dakota sandstone because sandstone is evident in the railroad cut
located immediately northwest of borings B-3a and B-3b. Boring B-3a was made on the bank of a
small creek and B-3b was made within the creek.

2. Groundwater. As previously discussed, groundwater was encountered at
elevations ranging from 1 17 1.9 to 1 179.9 feet (5.2 to 2 1.8 feet below existing grade). Table 1
presents groundwater data at the five boring locations.

TABLE 1
Groundwater Data
Boring Groundwater Groundwater Distance the Water Table is Above
No. Elevation, ft. Depth*, ft. or Below the Proposed Flow Line, ft.
1 1171.9 52 0.5 below
2 1172.7 21.8 4.2 above
3a E3 ek EE
3b EE S # LRl
4 1179.9 8.4 6.6 above

*Below existing grade.
** Groundwater was not encountered to the depths of the borings (7.3 feet [elevation 1190.2 feet]
at B-3a and 7.6 feet [elevation 1186.8 feet] at B-3b).

3. Trenchless Construction. Trenchless installation methods (for example,
utility tunneling, pipe jacking, and microtunneling) will likely be used at the two railroad
crossings. A brief summary of the soil and groundwater conditions at the trenchless locations is
presented in Table 2. It should be noted that bedrock (Dakota sandstone) will likely be
encountered during trenchless construction on the east side of the tracks in the vicinity of borings
3a and 3b.

TABLE 2
Brief Description of Soil and Groundwater
Conditions At Trenchless Locations

Location Boring Groundwater® General
No. Soil Conditions

BNSF Tracks 1 0.5" above Stiff to very stiff lean and fat clays.

West Side

of BNSF Tracks 2 4" below Medium stiff to very stilf lean and fat

clays.
East Side
of BNSF Tracks 3a,3b #* Soft to stiff lean clays overlying

presumably Dakota sandstone,

*Approximate distance that the water table is above or below the proposed flow line of the sewer.
**Groundwater was not encountered to the depths of the borings (7.3 feet [elevation 1190.2 feet] at B-3a
and 7.6 feet [elevation B 186.8 feet] at B-3b).
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4. Bank Erosion. In the vicinity of boring 2, the currently proposed alignment of
the sewer line is approximately 120 feet from the nearest bank of a meander of Salt Creek.
Concern has been expressed that future bank erosion by Salt Creek might endanger the proposed
sewer line. EA Engineering indicated that the flow line of the sewer would be approximately 26
feet below existing grade. The soils encountered at boring 2 consisted of medium stiff to very
stiff lean and fat clays. Aerial photographs dated 1956 show that the stream channel is in
approximately the same location as its current location. The flow line elevation of the channel
could be compared to the sewer line flow elevation to help determine if bank erosion could
become a future problem.

5. Applicability of Recommendations. The recommendations presented in
this report are based in part upon HWS' analyses of the data from the Dutch friction-cone
soundings and soil borings. The penetration diagrams, boring logs, and related information depict
subsurface conditions only at the specific sounding and boring locations and at the time of the
subsurface exploration. Soil conditions may differ between the soundings and exploratory borings
and might change with the passage of time. The nature and extent of any variations between the
sounding and boring locations or of any changes in soil conditions (e.g., drying of soil) might not
become evident until excavation and construction of the trunk sewer project have begun.

HWS should be contacted if any questions arise concerning this report or if changes in the
preliminary nature, design, or location of the sewer line are planned. This report shall not be
reproduced, except in full, without the written approval of HWS Consulting Group Inc.

Submitted By
HWS CONSULTING GROUP INC. Q,*r'ESstw _
*;a R A
Prer;gred by: Rev l(:\ll’.‘d ;x: ® \ “‘g
A =y % T \:'\"
y - a5 I:j‘\’ut-'{. ‘ga b 3:;;3‘{.
Pare Not j&ﬁg .;., ke ) |
Joshua M. Letts Dov eter&:{m f’ o
Engineering Geologist \, "f‘r 5
\.\"’ -
JML/jml
Enclosures

#52-34-1702.0200 (#52-84-3099)
USESCTS2.doc
Orig. & 2pc.:  EA Engineering, Science, and Technology



APPENDIX A.

VICINITY MAP AND BORING LOCATION PLAN




VICINITY MAP

Preliminary Geotechnical Study
Upper Southeast Salt Creek Sanitary Truck Sewer
Lincoln Wastewater System
Lincoln, Nebraska
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APPENDIX B.
DUTCH FRICTION-CONE PENETRATION DIAGRAMS
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"] LINCOLN OFFICE
L/—L/ — 1 82505t Boxsoase

:'_“_“"_‘:“: Lincoln, NE 68501 BORING LOG

PRELIMINARY GEOTECHNICAL STUDY

UPPER SOUTHEAST SALT CREEK SANITARY TRUNK SEWER

LINCOLN WASTEWATER SYSTEM
LINGOLN, NEBRASKA

Boring No.

Sheet:

Date:

CL 1| LEAN CLAY; medium plasticity; very dark gray; wet; stiff.

- (Aliuvium) ' -
= ' i
TTBA| 10 e e e m e : 1 -
. CH FAT CLAY, high plasticity; very dark grayish brown maotiled with :
11756| 156 -==—=-== - very dark gray; wet; stiff. (Alluvium) [ -
e ] i !
-= CH | Same as above except very siiff, (Alluvium) i i
' i
1748 25 oo o e : -
CH \ Same as above except datk grayish brown highly mottled with ‘; : |
- very dark gray and olive brown; with a trace of Ime nedules. { : | 3 -
(Alluvium) ! |
- “ ¥ -]
i | ‘
- | . 4 -4
- i _
- Groundwaier was encountered at 5 -4
5.2 feetat 5 hours after drifling..
P17 BB mm mr e m ol m o m e L -
CH | FAT CGLAY; high plasticity; very dark grayish brown slightly ‘ ‘ ‘ :
- ’ mottied with very dark gray; saiurated; very stiff. (AHuvium) ‘ {6 -
- ! i . -
. | | ;]
11891 B0 —dm m m oo m o oo ’ ! { 8 -
LoCL LEAN CLAY, medium plasticity; grayish brown slightly mottled | oo !
- with dark yellowish red and biack; saiurated; very stif. o i -
: (AHuvium) : ;
11681 B0 —mmm — m o m o i | 9 -
I CL Same as above except stiff. (Alluvium)
1 C ]
11671 100 - ——— e m e e | 10 -
CL Same as above except dark grayish brown. (Alluvium) ; |
E - . 11
T165.6] 115 oo o mmm e o o ‘l -
i CL/CH ; LEAN TO FAT CLAY; medium to high plasticity; dark grayish H i
\ - brown heavily mottled with very dark grayish brown and dark | 12 -4
| yellowish red slightly motiled with black; saturated; stiff, ;
- (Alluvium) ! P =
1164.1] 18.0 ~— ~ =~ —— LEAN CLAY; with silty sand seams; grayish brown heavily : | 13
CL metited with dark yellowish red; saturated; stiff. (Alluvium} : 5
11838 185 - — o e e ; ! -
CL | LEAN CLAY; 5—10% fine sand; grayish brown heavily mottied :
- with dark yellowish red; saturated; siiff, (Alluvium) ! : 14 —
____________________________________________ il
1182.8| 148 “————= SILTY SAND; 66-70% fine sand; 30— 40% fines with low ; -5
| 8M . plasticily; light grayish brown heavily mottlad with yallowish red: !
-—====== salurated, medium dense. (Aligvium) ====r=ss==oszc== ! 157

Figure
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FV :i L_{ 825 J St., Box 80353 .

PRELIMINARY GECTECHNICAL 8TUDY ' Boring No. g-2
UPPER SOUTHEAST SALT CREEK SANITARY TRUNK SEWER  Shest; 1of2
LINCOLN WASTEWATER 8YSTEM Date: 3-7-04
LINCOLN, NEBRASKA
-‘SCJIiL"
. . ; i ]
LEAN CLAY; medium plasticity; black; wet; medium stiff. { ]
(Topsoil) ! -
|
g.: - - 1 -
1832] 13 mmmm e s e s o s e e s e !
= Gl LEAN CLAY: medium plasticity; very dark grayich brown; wet; i ; -
medium siiff. (Topsoil) ! !
- | i o -
T182.8] 22 oo e e e :
4 CL Same as above except stiff. (Topscil) -
T191.5] B0 =i e o oo o P 3 -
! CH FAT CLAY; high plasticity; very dark grayish brown slightly |
. matiled with dark gray, wei; stif, (Subsoi) i | -
11803] A0 rqm e e e & -1
\ CL LEAN CLAY: medium plasticity; dark olive brown; wet; siiff.
| 4 {Lower — Subsoil) -]
11885 Bl - mm e e e e i P05
y CL Same as above except very stiff. (Lower— Subsoil}
1188.0| 85 ---m o e e e | i -
tGL LEAN CLAY; trace of fine sand; medium piasticity: olive brown; ‘ ; !
- wet; very stiff. (Pecria) _ : 5 -
E !
| ! 1
\
! - 5 7 -
! i
7 | i o
- 8 -
4 i | : 1 -
1855|980 e o e P g -
CL Same as above except grayish brown. (Feoria) P
- i 10
- | L 41 -
|
| | )
1182.5) 12.0 —= =~ == e ‘ ' 12 -
! CL ' SANDY LEAN CLAY; 30— 40% fine ic medium sand; medium | ;
g - ' piasticity; grayish brown mottied with oilve brown and yallowish { : ; .
: i red; wet; very stiff. {Peorian Alluvium) ! i
1181.5, 18.0 —————= e e e ! : ‘ 18 -
: . CL | LEAN CLAY! medium plasticity; olive brown mottled with dark | [
: - | grayish brown; wet; very stiff. (Peorian Alluvium) | | =
| ! \ |
11805; 14.0 —~ — -~ o § L | 14 -
: . COL | Same as above except stiff. {Peorian Altuvium) ! : |
l g | . [
! | | |
1178.5] 15.0 —im ———— e —— | ! | 45

Figure T oa



i ! ! LINGOLN OFFICE
= 1} 82548t Box 80358

Lircoln, NE 68501 BORiNG LOG

PRELIMINARY GEOTECHNICAL STUDY Boring No.
UPPER SOUTHEAST SALT CREEK SANITARY THUNK SEWER  Sheet:
HNCOLN WASTEWATER SYSTEM Date:

LiNCOLN NEBHASKA

e o - I —
f 15 -
CL  LEAN CLAY; 1race of fine sand; medium plasticity; olive brown ! ‘
: - | motlled with dark grayish bmwn wet; stiff, (Peorian Aliuvium} { -
3 -~ 16 —
| i
_ ! ! ! 17~
| |
" | | L -
1176.5] 18.0 = e o l ——————————————————————————————————— ] 18 -4
CL LEAN CLAY; trace of fine sand; medium blasticity; dark grayish 1 !
- brown; wet; stiff. {(Pearian A\Iuwum) ‘ : | -
; i.

] ; ! 15 -
1174.5i B e T T T e e e e e f 20 -
: CtL . | SBame as above except medium stiff, (Peorian Alluvium}

— i I 29 -]
| l |
: . .
; . i
R I R e e i e Groundwater was encountered at 22 -1
¢ CL Same as above except with silt seams. {Peorian Alluvium) 21.8 feet at 3 hours after drilling.
T1720] 220 wem o e o e e e -
CL/ICH | LEAN TO FAT CLAY; medium to high plasficity; very dark i E
- grayish brown mottied with dark grayish brown: wet; medium ¢ i 238 -4
shiff. (Peorian Alluvium) ! ; |
4 ] i f -
i ! ! '
1170. 5| A g e o T e e e o | | i 24
i CH FAT CLAY; high plasticity; dark grayish brown motiled with 1 :
| - grayish brown and yellowish red and black; salurated; stiff. J | -
i | (Peotian Alluvium) i _
] ‘ | . 25
11600 255 4-—oe o e J -
. CH  FAT CLAY; high plasticity; grayish brown heavily mottled with |
- yeliow1sh red and biack and light gray; saturated; very stiff, | 26 -4
: (Peorian Alluvium) i |
| | |
7 5 I i l 27 -1
5 t i
1166.5] 28.0 =5 == = = = = ‘ P 28
: PCL LEAN CLAY; medium plasticity; grayish brown mottied with | |
: - yellowish red and black and fight gray; saturated; stiff. i | ’l =
{Pecrian Alluvium} i :
= . I
i
7 t 1 ' 1
: ; P
1164.5 30_'0—_5::::::l::::::::::::::::::::::m:::::::::::::.’::I | ‘ | 20 -

Figure GC-2b
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Boring No.
Sheet:
Dafe:

B-3a
10f1
5-7=0D4

SOl e R T :
B! DESCRIETION o
975 0.0 = — = m—— e — e ST T T T ! -
; PoCL LEAN CLAY WITH SAND; 20-25% fine sand; madium plasticity; ! :
- very dark brown, wet: stiff. (Topseil) -
1996,5| 1.0 —j— — | e m mm o e 1 -
CL LEAN CLAY; 10-15% fine sand; medium plasticity; very dark
e grayish brown; wet; stiff. (Subsoil) =
1195.8) 1.7 |m--— e e
-4 CL ! LEAN CLAY WITH SAND,; 25~ 30% fine sand; medium plasticity; ] 2 -
dark yellowish brown; wet; stiff. (Colluvium) ! |
| !
= 3 -
| ;
T94.0] 35 sm—— = e —m— e ! -
i £ CL | LEAN CLAY, trace of fine sand; medium plasticity; ye”DWJSh I
i - brewn,; wet; siiff. (Peoria) ; 4 -
1188.4] 41 b m o L
4 CL LEAN CLAY,; medium plasticity; light olive brown; moist; hard. i -1
(Pearia} !
- ! 5 -
] | ! ]
| -
11815 6.0 -4-———- o e e j 6 -
CL ; SANDY LEAN CLAY; 40-50% fine 1o coarse sand with frace of | :
11811 64 = === 1 gravel, medium plasticily; black; moist; stiff. {Peorian Alluvium) | | L
-4 3M SILTY SAND; 70-80% fine to medium sand: 20~ 80% fines with 7 -
1180.2| 7.8 |=====4 low plasticity; strong brown, moist; loose 1o medium dense,
- {Peorian Alluvium} ]
' - Soil prove refusal on assumed Dakota Sandstone. 8 —
- -
i O —
- ‘ ! -
- ! ji ; i ‘ . 10 —
- ' ! | ‘ -
3 | | |
— Lo i 11 -
. ! ;
- S | ! .
§ | i :
- co | | 19 -4
| ! | |
o | | |
— i 13 -
1 i | ]
i
! - i 14 -
I o
_ ‘ -
— | i | 15

Figure C-3a
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LINCOLN NEERASKA

Boring No.

Sheet:
Date;

B-3b
1 of1
5-7-04

! : " SILTY SAND; 50— 60% fine to coarse sand; 40 50% fines with
i - low plasticity: dark yellowish brown; wet; }oose (Medern i -
! Allivium,) i
1183.5; 09~-| ———————————————————————————————————————— P ] 1 -
i CL LEAN CLAY, medium plasticity; grayish brown; wet: stif. :
- " (Peoria) - =
- : P 2 —
] |
4 | —
LRI < K o e it St R R —— 3 -
CL | Same as above except soft. (Feoria)
i 7 | ! i -
I
— 4 -
| I3
1189.8] 48 4o oo -
i CL LEAN CLAY,; medium plasticity; dark grayish brown; wet; stiff, '
-3 {Peorian Alluvium) ! 5 4
11884, Bl g mm e m e m e e . 6 -
| CL | Same as above except with 3—15% fine sand. (Peorian (.
. - : Alluvium) ’ -
1187:1’ 7.0 = = e i 7 o
sC CLAYEY SAND; 50-60% fine to medium sand; 40-50% fines |
1 186.8J 7.8 —====== with medium plasticity; dark yellowish brown; wet; medium -
’ [ dense. {Peorian Alluvium)
- ===:::=:==::==:=::::::::::::::::::::::::::::: 8 -
! Soil probe refusal on assumed Dakota Sandstone. :
4 _ g -
i
I 1
- ‘ 16 -
! i
! - 11 -]
E ?
- 12 -
[ 1 i
; - ! 18 -
j |
| | ! -
| |
‘, -4 | 14—
| &
! i P -
. | ! :
! - | L 15 -1

Figure
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UPPER SOUTHEAST SALT CREEK SANITARY TRUNK SEWER Shest: 1ot
LINCOLN WASTEWATER SYSTEM Date: 5-7-04
LINCGLN, NEBRASKA '
N ST MBOLE :D:ESCHIPT!ON e
11883 00 -4-—-—-- —-——— 0 -
CcL LEAN CLAY, madium plasticity; black; wet; medium stiff. :
. {Topsoil} j r B
|
- ] ) ] 1 -
11871 12 |-=—~- e | i
- CL ; LEAN CLAY: medium plasticity; very dark grayish brown: wet; | —
medium stiff, (Alluvium)
— 2 —
1186.0] 2.8 |- —— e mm oo | |
41 CL | Same as above except with silt seams. (Alluvium) ; ; ~
i !
l ~ i : 3
| ! : \
i ¥ ; -
o
’ "i‘ ; i Y -
i E % _
' ]
i {
i - 5 -1
! Lo
i
1182.3) 6.0 ~=m == = - e 6 —
] CL i LEAN CLAY, 5—10% fine sand; medium plasticity; very dark i
] - ; gray, wet; medium stiff. {Alluvium}) | -
| % | .
i i e ! L | [I i —
- | ‘ i B -
1788 84 ———— - e e Greundwaler was encountered at -
CL Same as above except saturated. (Alluvium) 8.4 teet after driliing.
R e B R i et e L e p— . 9 -
CL LEAN CLAY; 10-15% fine sand; medium plasticity, very dark ; i
- gray, wel, medium stiff. {Alluvium; ! ! -
|
- | 10 --
!
177.3) 11.0 +-———- o ! 11 -
cL LEAN CLAY; with silt seams; medium plasticity; very dark gray; |
- 1 ! saturated; medium stf. (Aluvium) i =
—-— i 12 -
|
i ! i : ]
i | ;
| :
-] ! ‘ | | i 13 -5
L ! i
- i l -3
T174.8] 140 —dm e o o e ! 5 . D14 -
CH FAT GLAY, high plasticity; very dark cray slightly mottied with | |
. dark grayish brown; saturated; stiff, {Aliuvium) | 1 ; -
1173.3 15.0-——‘::::::z:::::::::::::::::::m::::::::::::::! ' ]| 2 % 15 ~




APPENDIX D.
CRITERIA USED FOR VISUAL SOIL CLASSIFICATION
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TABLE D-2

Wet

Saturated

Absence of moisture, dusty, dry to the touch.

Damp, slightly wet, moisture content below
plastic imit.

Moisture content above the plastic limit.

Very wet. Usually soil is below water table.

TABLE D-3

Deseripii

Dry
Moist

Wet

Saturated -

et

Absence of moisture, dry to the touch.
Damp but no visible free water.

Visible {ree water.

Usually soil is below water table.

TABLE D4

Very Soft
Soft
Medium
Stiff

Very Stiff
Hard

Less Than 2
2-4
4-8
8-15
15-30

Greater Than 30




TABLE D-5

Loose
Medium
Dense

Very Dense

Less Than 10
10-30
30-50

Creater Than 50

TABLE D-6

Moderately soft

Moderately hard

Hard

Very hard

Permits denting by moderate pressure of the fingers.

Resists denting by the fingers, but can be

abraded and pierced to a shallow depth by a
pencil point.

Resists a pencil point, but can be
scratched and cut with a knife blade.

Resistant to abrasion or cutting by a knife blade, but
can be easily dented or broken
by light blows of a hammer.

Can be deformed or broken by repeated
moderate hammer blows.

Can be broken only by heavy, and in some
rocks, repeated hammer blows.






