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Appendix A
Subsurface Exploration

The subsurface exploration at the site consisted of a total of 20 test boring locations (Borings B-1
to B-21; B-14 was not drilled) located as shown on Figures 2A thru 2K, Site and Boring
Location Plan. The borings were drilled during the period from August 23 to September 18,
2017 by 7NT Drilling of Indianapolis, Indiana, under full-time technical supervision of AECOM.
Test boring and ground surface elevations were estimated by the Topographic Survey provided
by PCS Engineers of Avon, Indiana dated February 21, 2014. All elevations are referenced to
NAVDSS.

The test borings were performed using a CME-550 track-mounted drilling rig and were advanced
by mud rotary drilling techniques. The borings were advanced to depths of 26 to 52 feet.
Samples of the subsoils were recovered from the borings for identification and classification
purposes by means of a 2-inch O.D. split-barrel sampler driven 18 inches by a 140-pound
hammer freely falling 30 inches (the Standard Penetration Test, ASTM D 1586). The number of
hammer blows required to drive the sampler during the interval from 6 to 18 inches, or fraction
thereof, is reported on the test boring logs as the sampling resistance. Relatively undisturbed
samples of fine-grained soils were obtained with a 3-inch O.D. thin-walled Shelby tube sampler
in general accordance with ASTM D 1587.

An HQ-size rock core (2.5-inch diameter), typically 5 to 10 foot in length was obtained in the
borings upon encountering bedrock. After coring, the Rock Quality Designation (RQD) was
determined as the total length of all naturally segmented recovered rock core segments equal to
or greater than 4 inches in length divided by the total length of the core run, expressed as a
percentage. The RQD and the percent core recovery are presented on the boring log.

Where fine-grained materials were encountered, Pocket Penetrometer Resistance (PPR) readings
were taken to obtain an indication of the unconfined compressive strength of the soils. These
readings are shown on the test boring logs.

Four groundwater observation pipes (GOP's) were installed in boreholes (B-7, B-8, B-11, and B-
15). The GOP's were installed with sand pack around a 10 feet screen and a bentonite plug
above the sand pack.

At the completion of the test borings, the boreholes were grouted with a cement-bentonite grout.
The test boring logs are presented on pages A-3 through A-32 of Appendix A. A "Key to Soll
Symbols and Terms" used in this report is included on page A-2.
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For example: GW-GC, wellgraded gravel-sand mixture with cloy binder.
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;E £ &s _g E as Limits plotting in hstched REIIEES Very soft less than 0.26
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Fl l g Inorganic clays of low to medium 50 Vi !: B § 16 jf —————— 15 — The number of blows (15} of a 140-pound hammer talling 30 inches used to drive a
-8 g = cL plasticity, gravelly clays, sandy clays, / ‘; : 2| 2 0. D. split-barrel ssmpler for the last 12 inches of penetration.
E sty clays, lean clays CH FoiglE 50/2 } ————— 50/2 — Number of blows {50) used 1o drive the split-barre! a certain number of inches (2).
§ £ / 13 P ~ Thinwall tube ssmpl
; » 2 *0 o= ~ Thin-wall tube sample.
2 F) 40 74 - Pr250 | ————— P250 ~ Thin-wall tube pushed hydraulically, using a certain pressure (250 psi) to push the
c 2 oL Organic silts and organic silty clays x a last 6 fnchex.
JE of low plasticity E C,— Denison or Pitcher-Type — core-berrel samgle.
B8 Psl —————  Ps — Piston sampie.
83 z 30
N . N 5 A — Augar sample.
5 1 | diat k
25 3 - norganic: silts, micaceous or diato- 2 R - |ele BX — Rock cored with BX core berrel, which obtains a 1-6/8" diameter core.
a2 maceous fine sandy or silty soils, 5 v OH ond MH ] bt A N 3 3 .
i e | & - 15 $hd NX NX ~ Rock cored with NX core barvet, which obtains a 2-1/8" diameter core.
ge elastic silts -~ B3| 3
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LOG of BORING No. B-1 Sheet 1 of 2
DATE 8/28/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
L % w
. L a z [= R =
L1822 |- 50 lpE ] e lox|2s| &
iz 2 |4 DESCRIPTION < [500| £ |32 |2 | |
o2l 23 | Z e |oft| 5182|132 | &
Blo| sw |2 b |t g|7=3|a=] £
Z | W © o
0 . H "
18 |ss Topsoil (approx. 6") 71007 4.5
13 | ss| Stiff to very stiff dark brown clayey fine SAND with fine 45111.5] 24| 15| M
A gravel
5—][ 7 |.SS.
:|I 11 |SS 451132 21| 15| M
:][ 1 lss (Fil) | 701.5
10 11 |ss Firm to very stiff gray and brownish gray silty CLAY with 451|286 M
fine sand
8 SS 4.5
15 9 |SS. 16.6
P P 3.0
P P 1.0 1393 59| 25|CT
20 M
P .P.
1 SS 0.3
25 P P 4.0 (227 42| 23| TG
M
P P 4.5
15 |SS 3.8
30
P P 4.5
P P 4.5
35 20 |[SS 4.5
15 |SS 4.5
i 19 |SS 4.5
q 40
11 |SS 4.5
g 72/7" |SS| - coarse gravel-sized rock fragments in tip of spoon 6673 | 4.5
;E HQ |HOQ Continued on Sheet 2 of 2 ROD)
% Completion Depth: 48.5 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.
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LOG of BORING No. B-1 Sheet 2 of 2
DATE 8/28/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
L % w
. L a z [= R =
Lgl 22 |- 50 |ue | xo|ox|o®| @
Tlz| zF |u DESCRIPTION F< [$5Q6| Efi|3E 25| &
o <§,: 2% o P_:ﬁ lol=u) %':E =2 3= | &
LéJ ) <</() % <§( ng n_% 8 O3 E
n E (o]
45 r="To0 , — 75
— Slightly weathered gray LIMESTONE, fractures inclined
Ml HQ approximately 0 to 45 degrees from the horizontal, fracture 0.3 U
— 100 spacing typically ranges from 1" to 12" inches. 662.0 RQD
i (Bedrock)/ 65
50— END OF BORING
55 __ Notes:
| 1. Accurate groundwater level could not be obtained during
| drilling due to the drilling method.
| 2. Casing refusal at 43.2 feet.
60— 3. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
| soils.
65—
70—
75—
80—
85
% Completion Depth: 48.5 ft. Water Depth: ft., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.
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LOG of BORING No. B- 2 Sheet 1 of 2
DATE 8/25/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
L % w
. L a z [= R =
Clgl 22 | & 30 g2 | welox|ex| @
ZiZ| g |4 DESCRIPTION 22 [SQ6| Ed (3E|2E| &
o 2 3% o ED |[OFE %':E SE|352| &
Uiw & % <§( ) d D_% 8 I o |:|_:
n E (o]
0 . H "
4 |ss Topsoil (approx. 6") 71007 4.5
19 |ss| Interbedded layers of stiff to very stiff dark brown fine
sandy SILT, trace fine gravel, trace organics and medium
5 17 |ss| dense brown silty medium to fine SAND, trace fine gravel 45| 124] 21| 15| M
14 |SS 4.5 14.1| NP| NP
2 SS . 4.5
10 (Fill) | 700.5
6 SS ) 45 (17.1| 26| 17| M
Medium dense brown clayey fine SAND
6 SS
15 5 SS 18.0
8 SS 692.8 19.2| NP| NP| M
16 |SS| Medium dense to dense gray and brown coarse to fine
20 SAND and coarse to fine GRAVEL, trace silt
74 |SS
13 |SS 13.4 M
25 16 |SS
23 |[SS
32 |SS 6.9 M
30
57 |SS
678.0
11 |SS 3.5
Stiff to very stiff gray silty CLAY, trace sand and gravel
35 P P 451208 41| 23|TM
P .P.
i P P 4.5
q 40
£ 20 |SS 3.5
16 |sS 45
g Continued on Sheet 2 of 2
63/9" 1S3 666.01 4
% Completion Depth: 51.6 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.
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LOG of BORING No. B- 2 Sheet 2 of 2
DATE 8/25/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
L % w
: 8o z | - S [
AL R 28 g2 | g lox[ox| B
TlE| zh |4 DESCRIPTION ©< [526| Edi|gE |28 | &
53| 2o |2 cu 1955 52|53|23 | U4
s(”| 2¥ |3 ag [F27] 35|75 |2 £
o W o
45 1l HQ [HQ[|Very dense gray decomposed rock friable to silty coarse to 665.2 RQD
| 100 fine sandy coarse to fine GRAVEL-sized rock fragments 31
| (Decomposed Rock)
1l HQ [HQ Slightly weathered gray LIMESTONE, fractures inclined 0.3 U
50— 100 approximately 0 to 45 degrees from the horizontal, fracture ’ RQD
| spacing typically ranges from 1" to 12" inches. 658.9 88
| (Bedrock) *
i END OF BORING
55—
60__ Notes:
| 1. Boring offset 10 feet southeast of location shown on
| plans, due to overhead obstruction (tree limbs).
| 2. Accurate groundwater level could not be obtained during
65— drilling due to the drilling method.
| 3. Casing refusal at 45.3 feet.
| 4. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
70— soils.
75—
80—
85
% Completion Depth: 51.6 ft. Water Depth: ft., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.
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LOG of BORING No. B-3 Sheet 1 of 2
DATE 9/14/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
L % w
. L a z [= R =
tlg 22 |F 30 g2 | welox|ex| @
Tlz| gF |4 DESCRIPTION < [$Q0| Ed(|3E |25 | &
TR RE 5 05H £2|53123 | §
o
0 . H n
13 |ss Topsoil (approx. 5") 7100
19 |ss| Medium dense to dense brown to dark brown clayey silty 115 28] 18] M
coarse to fine SAND with coarse to fine gravel
5 9 SS 11.9 M
1SS (Fil) | 702.5
10 13|58 Medium dense to dense brown silty medium to fine SAND 12.31°26) 16| M
15 |SS 14.4 M
17 |SS 697.3
15 41 |ss| Medium dense to dense brown coarse to fine SAND and
coarse to fine GRAVEL, trace silt, cobbles
16 |SS 9.0 M
18 |.SS.
20
12 |SS MK
20 |SS 9.5 M
686.5
25 18 |58 Stiff to very stiff brownish gray to grayish brown silty 43
p | p|CtAY 45
12 |SS
30
P P 35-129.4| 42| 22| TK
4.5 GM
16 |SS 3.8-
4.3
35 10 |SS 4.5
89/9" |SS 673.81 45
Very dense gray decomposed rock friable to silty coarse to
50/1" | SS| fine SAND and coarse to fine GRAVEL-sized rock 671.9
2 T fragments
q 40— HQ |HQ (Decomposed Rock) RQD
- I 46
§ ] Slightly weathered gray LIMESTONE
% Hlll HQ [HQ Continued on Sheet 2 of 2 0.2 U
2 RQD
% Completion Depth: 46.3 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.
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LOG of BORING No. B- 3 Sheet 2 of 2

DATE 9/14/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
L % w
. L a z [= R =
t Q 2% E %9 EUEJA - [aR | 9N @
Tlg JZ w EE xXBL| WZ |55 =
s L |4 DESCRIPTION << [S@o| Ew 3|2 | &
& <§’: E% g P_:i OFE %EE :2 3= W
Ao Su 2 by |oU 5|7 |E2= | I
Z | g o 5
o
45 7 - — TT
4 Slightly weathered gray LIMESTONE, fractures inclined 664.2
i approximately O to 10 degrees from the horizontal, fracture
i spacing typically ranges from 1" to 24" inches.
i (Bedrock)
50— END OF BORING
4 Notes:
i 1. Accurate groundwater level could not be obtained
i during drilling due to the drilling method.
i 2. Drilling resistance (i.e. rig chatter) noted at
55— approximately 4 to 5 feet and 36 to 38.6 feet, which may be
i indicative of gravel and/or cobbles.
i 3. Casing refusal at 38.6 feet.
i 4. Values under "Pocket Penetrometer" are pocket
i penetrometer resistance readings in tons per square foot, an
60— indication of unconfined compressive strength of cohesive
4 soils.
65—
70—
75—
80—
g 85
8 _
2 _
g ]
% Completion Depth: 46.3 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 Notes ., After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary _ ft,After_______ hrs.
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LOG of BORING No. B- 4 Sheet 1 of 2
DATE 9/15/17 SURFACE ELEVATION 704.5 LOCATION See Plate 2
L % w
. L a z [= R =
L1822 |- 50 lpE ] e lox|2s| &
Tlz| zF |u DESCRIPTION F< [$5Q6| Efi|3E 25| &
= ;(% o ED |[OFE %':E SE|352| &
LéJ ) Suw <§( ) d D_% o I o |:|_:
Z | W © o
0 . . "
10 |ss Topsoil (approx. 4") 7040
4 gs | Medium dense to dense dark brown silty medium to fine 50| NP| NP| M
SAND
5 4 |SS
7 SS 8.2 M
’ 35 694.5
10 *
|88 Medium dense brown silty coarse to fine SAND with 12.0 M
coarse to fine gravel
11 |SS MK
15
8 SS 8.2 M
12 |.SS.
12 |ss| ~tracesilt 135 M
20
13 |SS
39 |.SS.
680.5
25 ? S8 Stiff to very stiff grayish brown to brownish gray silty 22%-
19 |ss CLAY with fine sand 2"0_
23
8 SS 1.5-130.5| 58| 22
30 2.2
P P 2.5-130.4| 50| 22|MK
2.8 T
10 |SS 2.3-
w0 lss 669.7 | 28
35 Medium dense to dense brown and gray silty coarse to fine
19 |ss SAND and coarse to fine GRAVEL
- stiff gray clay seam 37.4 to 38.2 666.3
1S 0/5 N SS Very dense gray decomposed rock friable to silty coarse to 665.5
& 40— 50/1" 1.88./\ fine SAND and coarse to fine GRAVEL-sized rock
% i fragments
é i (Decomposed Rock)
2 i END OF BORING
;E | Continued on Sheet 2 of 2
% Completion Depth: 39.0 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.




A-10

LOG of BORING No. B- 4 Sheet 2 of 2

DATE 9/15/17 SURFACE ELEVATION 704.5 LOCATION See Plate 2
L % w
. L a z [= R =
t Q (ZD% E %9 EUEJA - [aR | 9N @
T2 e | w B |XOL| HE |5 |aEe| &
T are |y DESCRIPTION << |5Q%| i |2E| 2L
= () o> el <k |83 |<= |
512 2o | S FL 955 22 |35|25 | &
al? o4 |z om T2 8 =
n E (e}
454
: Notes:
| 1. Accurate groundwater level could not be obtained during
| drilling due to the drilling method.
50— 2. Drilling resistance (i.e. rig chatter) noted at
| approximately 23.5 to 24 feet, which may be indicative of
| gravel and/or cobbles.
| 3. Casing refusal at 39 feet
| 4. Values under "Pocket Penetrometer" are pocket
55— penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
| soils.
60—
65—
70—
75—
80—
‘g‘ 85—
2 _
g ]
% Completion Depth: 39.0 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 Notes ., After hrs.
o] .
§ Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.
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LOG of BORING No. B- 5 Sheet 1 of 2
DATE 9/15/17 SURFACE ELEVATION 705.0 LOCATION See Plate 2
L % w
. L a z [= R =
Lgl 22 |- 30 g2 | welox|ex| @
ZiZ| g |4 DESCRIPTION 22 [SQ6| Ed (3E|2E| &
= ;(% o ED |[OFE %':E SE|352| &
LéJ ) Suw <§( ) d D_% o I o |:|_:
Z | W © o
0 . H "
10 |ss Topsoil (approx. 4") 7045
4 gs | Medium dense to dense brown silty medium to fine SAND
5 6 SS 13.9 M
7 SS
7 SS
10 10 |ss| - becoming coarse to fine SAND, trace silt, fine gravel 98 M
12 |SS
15—
] 4 |ss 688.0
| Firm to stiff gray silty CLAY, trace medium to fine sand
20—
] 9 SS 1.8-122.5] 49| 20| M
3.0
7 680.5
25—
Dense to very dense gray silty coarse to fine SAND and
] 42 | SS| coarse to fine GRAVEL, trace cobbles 9.8 M
i 676.0
30 Stiff to very stiff gray silty CLAY with fine sand
17 |SS 4.5
671.5
50/5" |SS Very dense gray decomposed rock friable to silty coarse to
35— 50/1" |SS fine SAND and coarse to fine GRAVEL-sized rock 670.0
. fragments
. (Decomposed Rock)
q 40
% . Continued on Sheet 2 of 2
% Completion Depth: 35.0 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary _ ft,After_______ hrs.
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LOG of BORING No. B- 5 Sheet 2 of 2

DATE 9/15/17 SURFACE ELEVATION 705.0 LOCATION See Plate 2
L % w
. L a z [= R =
o @ (ZD% = %9 EUEJA e |aR|ex=| @
Tz 72 | w EZ X0k Wz |5e|he| E
ol ok |4 DESCRIPTION << [68w| Fu|gE|9kE
E| = () o> el <k |83 |<= |
& Z <§(w o FL QY =z [3= (2= w
Uiw Suw <§( ) d D_% o I o |:|_:
Z | i o 5
454
: Notes:
| 1. Accurate groundwater level could not be obtained during
50— drilling due to the drilling method.
| 2. Drilling resistance (i.e. rig chatter) noted at
| approximately 14 to 16 feet, 29 to 30 feet, and 33 to 35 feet
| which may be indicative of gravel and/or cobbles.
| 3. Casing refusal at 35.0 feet.
55— 4. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
| soils.
60—
65—
70—
75—
80—
g 85
2 _
g ]
% Completion Depth: 35.0 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
o] .
§ Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.
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LOG of BORING No. B- 5A Sheet 1 of 1
DATE 9/18/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
: Wl g z @ R 2
L1822 |+ 36 |g2 | gc|on|ox| &
TIZ| zf |u DESCRIPTION =< [5Qu| BT (3E |25 | &
AHE R £5 08 5218235 &
al? o4 |z om T2 8 =
n E (o]
0 AU 'Topsoil (approx. 6") 7100
AU
AU| Medium dense brown fine sandy SILT/ silty fine SAND,
AU| trace fine gravel
5 AU :
AU (Fil) | 704.3
i END OF BORING
10__ Notes:
| 1. Test boring advanced by hand auger. Boring terminated
| at 6.2 feet due to tool refusal.
| 2. Accurate groundwater level could not be obtained during
15 drilling due to the drilling method.
20—
25—
30—
35—
q 40
% Completion Depth: 6.2 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Hand Auger — ft,After_______hrs.
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LOG of BORING No. B- 6 Sheet 1 of 1
DATE 8/24/17 SURFACE ELEVATION 704.0 LOCATION See Plate 2
L % (7]

: 8o z | - S [
Clgl 22 | & 30 gt er|ox|e®| &
ZiZ| g |4 DESCRIPTION 22 [SQ6| Ed (3E|2E| &
= E% o ED |[OFE %':E SE|352| &
LéJ ) <</() % <§( ng n_% 8 e E

n E (@)

0 = N "

10 |ss Topsoil (approx. 6") 70375
6 gs | Medium dense to dense brown silty medium to fine SAND 100| 24| 19| M
5 9 SS 7.3 | NP| NPl M
4 SS 12.6 M
9 |.SS.
10 693.5
18 |SS
Medium dense to dense gray and brown silty coarse to fine
17 |SS| SAND and coarse to fine GRAVEL 8.6 M
15 11 |SS Notes: 10.6
4 SS 1. Boring offset 6 feet north of location shown on plans, 15.3 M
due to overhead obstruction (tree limbs). )
55 |ss 2. Groundwater observed at approximately 13 feet below
20 ground surface during drilling.
7 SS 3. Running sands encountered from 14 feet to 18 feet. 45
4. Auger refusal at 35.9 feet. '
9 SS 5. Values under "Pocket Penetrometer" are pocket 212
penetrometer resistance readings in tons per square foot, an ’
25 5 SS indication of unconfined compressive strength of cohesive 678.8 | 45
N\soils. / '
12 |SS 4.0
Stiff to very stiff grayish brown to brownish gray silty
P p | CLAY, trace medium to fine sand, fine gravel 301267 58! 25|MK
30 T
14 |SS 3.5-
4.3
14 |SS 4.5
35 134/10"| SS 668.5 | 4.5
. Very dense gray decomposed rock friable to coarse to fine 6681
. sandy coarse to fine GRAVEL-sized rock fragments
. (Decomposed Rock)
. - END OF BORING
g 40—
% Completion Depth: 357 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Hollow-Stem Augers ft., After hrs.




A-15

LOG of BORING No. B-7 Sheet 1 of 2
DATE 9/5/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
L % w
. L a z [= R =
AL R 28 g2 | g lox[ox| B
TIZ| zf |u DESCRIPTION =< [5Qu| BT (3E |25 | &
= 25 |z ED |[OFE %':E =2 (32| w
LéJ ) Suw <§( ) d D_% o I o |:|_:
Z | W © o
0 . H "
17 |ss Topsoil (approx. 6") 71007 4.5
Stiff to very stiff brown silty CLAY, trace medium to fine
8 S h sand, trace fine grave
\ (Fill
5 P P 03245 26| 17|MK
Loose to medium dense brown silty medium to fine SAND, T
4 SS| trace organics 1.5
4 |SS 16.3 M
10
4 |SS
698.0
6 SS| Firm to stiff gray sandy silty CLAY/ clayey SILT 696.5 3.5
15 P .P. .
Medium dense to dense brown coarse to fine GRAVEL
1 SS with coarse to fine sand, trace silt 23.9 M
24 |SS 11.0 M
20
5 |SS.
688.5
8 SS . . 4.5
Interbedded layers of stiff to very stiff gray and brown fine
sandy SILT, trace fine gravel, organics, and medium dense
25 18 |58 brown silty medium to fine SAND, trace fine gravel 38190 251 16| M
12 |SS 212 18| 13| M
37 |SS
30
27 |SS 17.1| NP| NP| M
24 |SS
676.5
35 17|58 Stiff to very stiff grayish brown silty CLAY, trace sand, 43199156 231 M
P p | trace gravel 4.0
. 14 |SS 4.5
| ‘O 65100 |ss 6692 | 4.0
% Slightly weathered gray LIMESTONE
HQ [HQ i 0.2 U
4 Continued on Sheet 2 of 2 ROD
% Completion Depth: 46.3 ft. Water Depth: __See ., After hrs.
A Project No.: 60542771 _Notes  ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.




A-16

LOG of BORING No. B-7 Sheet 2 of 2
DATE 9/5/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
L % w
. L a z [= R =
Lgl 22 |- 30 g2 | welox|ex| @
ZiZ| g |4 DESCRIPTION 22 [SQ6| Ed (3E|2E| &
AHEEE Fa I0ES £2152(33 | &
al® N % (</(J 0 % 8 %
o
45 TO0 , — T3
_u Slightly weathered gray LIMESTONE, fractures inclined 664.2
i approximately O to 10 degrees from the horizontal, fracture
i spacing typically ranges from 1" to 6" inches.
i (Bedrock)
50— END OF BORING
4 Notes:
i 1. Casing refusal at 41.3 feet.
i 2. Values under "Pocket Penetrometer" are pocket
i penetrometer resistance readings in tons per square foot, an
55— indication of unconfined compressive strength of cohesive
4 soils.
i 3. Two-inch diameter PVC groundwater observation point
i was installed to a depth of 36.6 ft below the existing ground
4 surface with the bottom 10 ft screened.
60— Date GW Depth (ft)  GW Elev (ft)
i 9/06/2017 17.3 693.2 +/-
i 9/07/2017 17.2 693.3 +/-
i 9/11/2017 17.3 693.2 +/-
i 9/12/2017 174 693.1 +/-
65— 9/13/2017 17.5 693.0 +/-
i 9/14/2017 17.5 693.0 +/-
i 9/15/2017 17.5 693.0 +/-
i 9/18/2017 17.7 692.8 +/-
i 9/19/2017 17.8 692.7 +/-
70—
75—
80—
85
% Completion Depth: 46.3 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary _ ft,After_______ hrs.




A-17

LOG of BORING No. B- 8 Sheet 1 of 2
DATE 8/30/17 SURFACE ELEVATION 711.5 LOCATION See Plate 2
L % w
. L a z [= R =
AL R 28 g2 | g lox[ox| B
ZiZ| g |4 DESCRIPTION 22 [SQ6| Ed (3E|2E| &
= ;(% o ED |[OFE %':E SE|352| &
LéJ ) Suw <§( ) d D_% o I o |:|_:
Z | W © o
0 . . "
19 |ss Topsoil (approx. 6") 707 4.5
17 |ss| Medium dense to very dense brown clayey coarse to fine 451991 23] 14| M
SAND, trace fine gravel, organics
5 7 SS 4.5
10 |SS 45 (13.5| 25| 16| M
P P . 2.5118.61 50| 23|MK
10 (Fill) | 701.5 T
3 SS . ) 3.5
Soft to stiff brown to brownish gray coarse to fine sandy
P p | silty CLAY/ clayey SAND, trace fine gravel 151264! 261 14/ MT
15 WOR | SS 272 35| 17| M
—I P .P.
—][ WOH [.SS.
20—
—I P .P. 0.3
2 S8 -becoming brown silty CLAY with fine gravel 03
25 P P 03(238] 44| 22|MT
2 SS
2 SS
30
4 |SS 1.8 [27.1| 47| 24| M
3 SS 23
35 3 SS 23
P P 3.5
g 40 53/31” 22 -with gravel-sized weathered limestone 671.5 4.0
END OF BORING
% Continued on Sheet 2 of 2
% Completion Depth: 40.0 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.




A-18

LOG of BORING No. B- 8 Sheet 2 of 2
DATE 8/30/17 SURFACE ELEVATION 711.5 LOCATION See Plate 2
L % w
: 8o z | - S [
Clgl 22 | & 32 g2 | e |ox|ex]| 2
Tlz| zF |u DESCRIPTION F< [$5Q6| Efi|3E 25| &
a2 32 |z ED |[OFE %':E S2|3= | §
LéJ & <</() @ <§( o n_% 5|72 |x= T
Z | g o 5
o
454
: Notes:
| 1. Casing refusal at 40.0 feet.
50— 2. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
soils.
: 3. Two-inch diameter PVC groundwater observation point
55— was installed to a depth of 31.3 ft below the existing ground
| surface with the bottom 10 ft screened.
| Date GW Depth (ft)  GW Elev (ft)
| 8/31/2017 20.2 691.3 +/-
| 9/05/2017 20.1 691.4 +/-
60— 9/06/2017 19.7 691.8 +/-
| 9/07/2017 20.0 691.5 +/-
| 9/11/2017 20.1 691.4 +/-
| 9/12/2017 20.1 691.4 +/-
| 9/13/2017 20.0 691.5 +/-
65— 9/14/2017 20.0 691.5 +/-
| 9/15/2017 20.0 691.5 +/-
| 9/18/2017 20.2 691.3 +/-
| 9/19/2017 20.2 691.3 +/-
70—
75—
80—
85
% Completion Depth: 40.0 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary _ ft,After_______ hrs.




A-19

LOG of BORING No. B-9 Sheet 1 of 2
DATE 8/30/17 SURFACE ELEVATION 700.0 LOCATION See Plate 2
L % w
. L a z [= R =
AL R 28 g2 | g lox[ox| B
TIZ| zf |u DESCRIPTION =< [5Qu| BT (3E |25 | &
= 25 |z ED |[OFE %':E =2 (32| w
LéJ ) Suw <§( ) d D_% o I o |:|_:
Z | W © o
0 . . "
10 |ss Topsoil (approx. 5") 6995 4.5
P p | Stiff to very stiff brown sandy silty CLAY/ clayey SILT, 28112.7] 24| 17|MK
trace fine gravel T
5 3 |SS.
5 SS 692.8
13 |SS| Medium dense brown coarse to fine SAND and coarse to
10— fine GRAVEL, trace silt
- 13 |.SS. 3.6 M
:|I 10 |SS
15— 11 |.SS. 7.2 M
:|I 6 SS 682.71 4.0
. Firm to stiff brown silty CLAY/ clayey SILT, trace fine 6813
. P |.P.gravel :
20— m Medium dense brown silty medium to fine SAND 679.2
—~|I 15 |SS = 45| 11.8| 19| 12| M
1 Firm to stiff grayish brown to gray medium to fine sandy
1l 1288 silty CLAY, trace fine gravel
25~—|I 7 SS 4.0 (302 57| 25| M
- P .P.
:II 67/7" |SS| - with gravel-sized limestone fragments in tip of spoon 670.6
30 HQ [HQ RQD
. 100 Slightly weathered gray LIMESTONE, fractures inclined 0
. approximately 0 to 45 degrees from the horizontal, fracture
1l HQ |HQ spacing typically ranges from 1" to 8" inches. 0.3 U
] 100 RQD
35— (Bedrock) | 664.3 3
] END OF BORING
q 40
% . Continued on Sheet 2 of 2
% Completion Depth: 357 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.




A-20

LOG of BORING No. B-9 Sheet 2 of 2

DATE 8/30/17 SURFACE ELEVATION 700.0 LOCATION See Plate 2
L % w
. L a z [= R =
t Q (ZD% E %9 EUEJA - [aR | 9N @
T2 e | w B |XOL| HE |5 |aEe| &
T are |y DESCRIPTION << |5Q%| i |2E| 2L
= () o> el <k |83 |<= |
512 2o | S FL 955 22 |35|25 | &
al? o4 | < og T2 S =
n E (e}
454
: Notes:
| 1. Drilling resistance (i.e. rig chatter) noted at
approximately 14 to 15 feet, which may be indicative of
50—
| gravel and/or cobbles.
| 2. Casing refusal at 29.4 feet.
| 3. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
55— indication of unconfined compressive strength of cohesive
| soils.
60—
65—
70—
75—
80—
‘g‘ 85—
2 _
g ]
% Completion Depth: 357 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 Notes ., After hrs.
o] .
§ Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.




A-21

LOG of BORING No. B-10 Sheet 1 of 2
DATE 9/11/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
L % w
. L a z [= R =
""_‘, @ 2% - %S M= xe o2 0
Tlz| zF |u DESCRIPTION F< [$5Q6| Efi|3E 25| &
& <§’: E% g P_:i OFE %EE :2 3= W
Wlo| o |2 b |t g|7=3|a=] £
Z | W © o
0 . . "
5 |ss Topsoil (approx. 5") 71007 4.0
18 |ss/| Firm to stiff brown sandy silty CLAY, trace fine gravel 45
interbedded with medium dense silty SAND, trace organics
5 4 SS 4.0
P P 451234 26| 16|MK
T
4 SS :
10 (Fill) | 700.5
7 SS . ) 35(17.5| NP| NP| M
Loose to medium dense brown medium to fine sandy SILT/
5 |ss| silty SAND 40 |142| NP| NP| M
15 7 SS 43 (21.6| NP| NP|MK
5 SS 3.5(120.3| NP| NP
2 SS
20 690.5
15|58 Medium dense to dense coarse to fine SAND and coarse to 87 M
14 |ss fine GRAVEL, trace silt
25 16 |.SS. 19.5 M
13 |SS 683.3
8 |SS| Stiff to very stiff grayish brown to gray silty CLAY 2.8
30
7 SS 3.0(292] 56| 24| M
P P 33
35 12 |SS 4.5
| 78/5" | SS 673.6| 4.5
] Slightly weathered gray LIMESTONE, fractures inclined
g ] % HQ approximately 0 to 45 degrees from the horizontal, fracture R4QID
3 40__ spacing typically ranges from 1" to 8" inches.
B HI HQ [HQ Continued on Sheet 2 of 2 0.2 1Y)
7 100 ROD
% Completion Depth: 46.2 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.




A-22

LOG of BORING No. B-10 Sheet 2 of 2

DATE 9/11/17 SURFACE ELEVATION 710.5 LOCATION See Plate 2
L % w
. L a [ R
L8 22 |2 28 |-l e [a®| e o
Ol 5< = |:—)|—§§E_\LIJZQ~I— L
=g oz | Y DESCRIPTION << |580| £ (ZE(2E| «
52| 52 |z Em |OEY $2 1352|132 W
S IR og 7z | 7§ - E
n E (o]
45
_ﬂ Slightly weathered gray LIMESTONE, fractures inclined 664.3 73
i approximately O to 45 degrees from the horizontal, fracture
i spacing typically ranges from 1" to 8" inches.
i (Bedrock)
50— END OF BORING
33 __ Notes:
| 1. Boring offset 5 feet southwest of location shown on
| plans, due to overhead obstruction (tree limbs).
| 2. Accurate groundwater level could not be obtained during
60— drilling due to the drilling method.
| 3. Casing refusal at 36.9 feet.
| 4. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
soils.
65—
70—
75—
80—
g 85
2 _
g ]
% Completion Depth: 46.2 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary _ ft,After_______ hrs.




A-23

LOG of BORING No. B-11 Sheet 1 of 2
DATE 8/29/17 SURFACE ELEVATION 711.5 LOCATION See Plate 2
L % w
. L a z [= R =
AL R 28 g2 | g lox[ox| B
TIZ| zf |u DESCRIPTION =< [5Qu| BT (3E |25 | &
= 25 |z ED |[OFE %':E =2 (32| w
LéJ ) Suw <§( ) d D_% o I o |:|_:
Z | W © o
0 . H "
g |ss Topsoil (approx. 6") 707 4.5
P p | Stiff brown sandy silty CLAY, trace fine gravel 202 27| 16| MT
- becoming with black medium dense coarse to fine
5 19 |.SS.| GRAVEL-sized slag fragments
14 |.SS.
(Fill) | 703.0
5 SS
10 Medium dense brown silty fine SAND/ fine sandy SILT
5 SS 3.0
10 |.SS.
15 5 SS
P P - becoming medium dense to dense brown silty coarse to 12.1] NP\ NP M
11 |ss fine SAND with fine gravel
20
18 |SS 8.5 | NP| NP| M
15 |SS 14.6 M
25 16 |SS
17 |.SS.
683.0
11 |SS 4.5
30 Stiff to very stiff grayish brown to gray silty CLAY, trace
P P | organics 4.5
678.7
125 |88 Very dense gray decomposed rock friable to silty coarse to 4.5
15 87 |ss fine SAND and coarse to fine GRAVEL-sized rock
| S P fragments 675.5
N\ (Decomposed Rock)/
] END OF BORING
q 40
% . Continued on Sheet 2 of 2
% Completion Depth: 36.0 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.




A-24

LOG of BORING No. B-11 Sheet 2 of 2
DATE 8/29/17 SURFACE ELEVATION 711.5 LOCATION See Plate 2
L % w
. L a z [= R =
Lgl 22 |- 30 g2 | xo|on|9®| @
Tlz| zF |u DESCRIPTION F< [$5Q6| Efi|3E 25| &
AHEEE Fa I0ES £2152(33 | &
al®| o e (</(J »ig % 8 %
o
454
: Notes:
| 1. Casing refusal at 36 feet.
50— 2. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
soils.
: 3. Two-inch diameter PVC groundwater observation point
55— was installed to a depth of 31.0 ft below the existing ground
| surface with the bottom 10 ft screened.
| Date GW Depth (ft)  GW Elev (ft)
| 8/31/2017 20.1 691.4 +/-
| 9/05/2017 20.5 691.0 +/-
60— 9/06/2017 20.1 691.4 +/-
| 9/07/2017 20.2 691.3 +/-
| 9/11/2017 20.5 691.0 +/-
| 9/12/2017 20.1 691.4 +/-
| 9/13/2017 20.1 691.4 +/-
65— 9/14/2017 20.1 691.4 +/-
| 9/15/2017 20.1 691.4 +/-
| 9/18/2017 20.2 691.3 +/-
| 9/19/2017 20.2 691.3 +/-
70—
75—
80—
85
% Completion Depth: 36.0 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary _ ft,After_______ hrs.




A-25

LOG of BORING No. B-12 Sheet 1 of 1
DATE 8/29/17 SURFACE ELEVATION 704.5 LOCATION See Plate 2
L % w
. L a z [= R =
L8| 22 |¢ 30 gt er|ox|e®| &
ZiZ| g |4 DESCRIPTION 22 [SQ6| Ed (3E|2E| &
52| 24 |3 =5 [BZE S£ (95|55 | &
alo & 0 2 by |oU 5|7 |E2= | I
Z | W © o
0 . . "
WOH |ss Topsoil (approx. 6") 7040
P p | Firm to stiff brown fine sandy silty CLAY, trace fine gravel 158] 26| 16| MT
5 5 SS 23.0| 37| 19| M
P |P 697.5 25.1| 24| 17|MT
5 SS Medium dense brown coarse to fine SAND with fine 21| NPl NP
10 gravel, trace silt )
4 |SS 17.0 M
14 |SS
15 12 |SS 689.0
9 SS| Firm to stiff grayish brown to gray silty CLAY
P P 2721 55| 25| CT
20 GM
11 |SS
14 |SS
25 P P
| 79/5" |SS 678.7 RQD
Il HQ [HQI o 0
100 Slightly weathered gray LIMESTONE, fractures inclined
_ HQ [HQ approximately 0 to 15 degrees from the horizontal, fracture 0.3 U
_ 100 spacing typically ranges from 1" to 18" inches. RQDY
3077 (Bedrock) | 735 64.5
i END OF BORING
: Notes:
35— 1. Accurate groundwater level could not be obtained during
| drilling due to the drilling method.
| 2. Drilling resistance (i.e. rig chatter) noted at
| approximately 25 to 26 feet, which may be indicative of
| gravel and/or cobbles.
Z 40— 3. Casing refusal at 26 feet.
% Completion Depth: 31.0 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.




A-26

LOG of BORING No. B-13 Sheet 1 of 1
DATE 9/14/17 SURFACE ELEVATION 711.5 LOCATION See Plate 2
L % w
. L a z [= R =
Lgl 22 |- 30 g2 | welox|ex| @
ZiZ| g |4 DESCRIPTION 22 [SQ6| Ed (3E|2E| &
= ;(% o ED |[OFE %':E SE|352| &
LéJ ) Suw <§( ) d D_% o I o |:|_:
Z | W © o
0 . . "
9 SS Topsoil ( Approx. 4") 110
9 gs | Stiff to very stiff brown fine sandy CLAY 82 | NP| NP| M
5 9 SS 4.5
9 SS 45169 M
6 |SS (Fill) | 702.2
10
6 SS| Medium dense brown silty medium to fine SAND 14.8| 21| 16| M
23 |sS 698.5
Dense to very dense brown coarse to fine SAND and
15 4158 coarse to fine GRAVEL, trace silt 4.3 M
49 |SS
22 |SS 6.0 M
20 691.5
61 |.SS. . .
Dense to very dense gray silty fine SAND with clay lenses
43 |ss throughout 45
25 24 |SS 451273 43| 19
34 |SS 2.5-
3.0
7 SS
30 P |P 4.5
49|88 679.5
65/9" |SS| Very dense gray decomposed rock friable to silty coarse to
H 501 |ss fine SAND with gravel-sized rock fragments 677.4
35— N\ (Decomposed Rock)/
| END OF BORING
1 Notes:
| 1. Accurate groundwater level could not be obtained during
| drilling due to the drilling method.
Z 40— 2. Casing refusal at 34.0 feet.
% | 3. Values under "Pocket Penetrometer" are pocket
2 | penetrometer resistance readings in tons per square foot, an
g | indication of unconfined compressive strength of cohesive
g | soils.
% Completion Depth: 34.1 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.




A-27

LOG of BORING No. B-15 Sheet 1 of 2
DATE 9/6/17 SURFACE ELEVATION 712.5 LOCATION See Plate 2
L % w
. L a z [= R =
L1822 |+ 36 |g2 | gc|on|ox| &
ZiZ| g |4 DESCRIPTION 22 [SQ6| Ed (3E|2E| &
= ;(% o ED |[OFE %':E SE|352| &
Blo| sw |2 b |t g|7=3|a=] £
Z | W © o
0 . . "
10 |ss Topsoil (approx. 4") 71207 43
Firm to stiff brown fine sandy silty CLAY/ clayey SILT 710.5
P .P.| Medium dense brown silty medium to fine SAND, trace 708.7
fine gravel :
5 10 |.SS
Firm to stiff dark brown fine sandy silty CLAY, trace fine
10 |SS| gravel 451194| 32| 15| M
5 SS . 35
Fill
10 (Fill) | 702.5
35 |SS
Dense to very dense brown coarse to fine SAND and
38 | gg| coarseto fine GRAVEL, trace silt 53 M
15 30 |SS
20 |SS 9.0 M
24 |SS
20
25 |SS
19 |SS 8.6 M
25—][ 26 |.SS.
:|I 18 |[SS
-][ 11 |ss. 683.5
30 P P | Firm to stiff gray silty CLAY with interbedded layers of 3.0
SS highly weathered limestone 30254 104 22| M
37 |SS 1.0
35
2 SS 0.8
50 |ss . : 67451 0.5
B o | ss Very dense gray decomposed rock friable to silty coarse to 673.4
Z 40— fine SAND and coarse to fine GRAVEL-sized rock
= | fragments
2 | (Decomposed Rock)
i END OF BORING
% . Continued on Sheet 2 of 2
% Completion Depth: 39.0 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary _ ft,After_______ hrs.




A-28

LOG of BORING No. B-15 Sheet 2 of 2
DATE 9/6/17 SURFACE ELEVATION 712.5 LOCATION See Plate 2
L % w
. L a z [= R =
Clgl 22 | & 32 g2 | e |ox|ex]| 2
Tia| z&8 |u DESCRIPTION L [596| B |3 |eE | F
= 2 r> QxE| < |@S|<S | x
Tk <§(w [ = gl—v =z |ZS|{FS | W
s(”| 2¥ |3 ag [F27] 35|75 |2 £
o W o
454
: Notes:
| 1. Casing refusal at 39 feet.
50— 2. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
| soils.
| 3. Two-inch diameter PVC groundwater observation point
55— was installed to a depth of 30.0 ft below the existing ground
| surface with the bottom 10 ft screened.
| Date GW Depth (ft)  GW Elev (ft)
| 9/07/2017 21.5 691.0 +/-
| 9/11/2017 21.6 690.9 +/-
60— 9/12/2017 21.5 691.0 +/-
| 9/13/2017 21.5 691.0 +/-
| 9/14/2017 21.5 691.0 +/-
| 9/15/2017 21.5 691.0 +/-
| 9/18/2017 21.3 691.2 +/-
65— 9/19/2017 21.6 690.9 +/-
70—
75—
80—
85
% Completion Depth: 39.0 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.




A-29

LOG of BORING No. B-16 Sheet 1 of 1
DATE 9/6/17 SURFACE ELEVATION 701.5 LOCATION See Plate 2
L % w
. L a z [= R =
AL R 28 g2 | g lox[ox| B
TIZ| zf |u DESCRIPTION =< [5Qu| BT (3E |25 | &
TR RE 5 05H £2|53123 | §
al® N % c</() 0 % 8 E
o
0 5 SS Firm brown silty CLAY with medium to fine sand, trace 45
organics 699.2 '
4 SS| Medium dense brown silty fine SAND, trace organics 1621 29| 19| M
(roots) 696.8
5 S SS | Firm to stiff brown sandy silty CLAY, trace organics 25
roots
p | p |1 694.5 422| 59| 27|MT
Medium dense brown coarse to fine SAND and coarse to
12 . 11.1 M
10 S8 fine GRAVEL, trace silt
14 |SS
15 |SS 687.5 7.2 M
15—_ﬁ Sli_gu Ii(sg Stiff gray silty CLAY, trace fine sand 68 /: 1 RQD
i 50
| 100 Slightly weathered gray LIMESTONE, fractures inclined
| approximately 0 to 15 degrees from the horizontal, fracture
i % HQ spacing typically ranges from 1" to 8" inches. R%D
20—
I HQ [HQ 0.2 U
] 100 RQD
25— (Bedrock) | 675.8 4
] END OF BORING
: Notes:
30— 1. Boring offset 5 feet southwest of location shown on
| plans, due to overhead obstruction (tree limbs).
| 2. Accurate groundwater level could not be obtained during
| drilling due to the drilling method.
| 3. Casing refusal at 14.4 feet.
35— 4. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
| soils.
q 40
% Completion Depth: 25.7 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.




A-30

LOG of BORING No. B-17 Sheet 1 of 1
DATE 9/7/17 SURFACE ELEVATION 713.5 LOCATION See Plate 2
L % w
. L a z [= R =
""_‘, @ 2% - %S M= xe o2 0
Tlz| zF |u DESCRIPTION F< [$5Q6| Efi|3E 25| &
a2 = % o ED |[OFE %':E SE|352| &
Wlo| o |2 b |t g|7=3|a=] £
Z | W © o
0 . H n
24 |ss Topsoil (approx. 3") 71307 4.5
16 |ss| Stiff to very stiff brown sandy silty CLAY, trace fine gravel 4.0|11.8] NP| NPl M
| with layers of silty sand
5 —][ 12 |.SS.
:|I 10 |SS 45 (113 22| 16| M
:][ 27 |SS. (Fill) | 704.5
10 15 |ss Medium dense to dense brown coarse to fine SAND with 13.6 M
coarse to fine gravel, trace silt '
32 |SS
Notes:
15 3188 1. Accurate groundwater level could not be obtained during 73 M
29 |ss drilling due to the drilling method.
2. Casing refusal at 30.6 feet.
13 |ss 3. Values under "Pocket Penetrometer" are pocket
20 penetrometer resistance readings in tons per square foot, an
17 |ss indication of unconfined compressive strength of cohesive 96 M
soils. '
19 |SS 6899 | 4.5
25 10 |.SS| Stiff to very stiff grayish brown silty CLAY with fine sand 268 27| 12| M
P P 3.5
21 |ss -with fine gravel 30
30—m s50/0" |SS 682.9 | 3.0 ROD
T HQ [mQ[ N e
T 100 Slightly weathered gray LIMESTONE, fractures inclined
T approximately 0 to 45 degrees from the horizontal, fracture
| HQ [HQ spacing typically ranges from 1" to 6" inches. Rng
35 80
) Jif HQ |HQ 0.4 U
g 40l 100 RQD
% | (Bedrock) | ¢72.2 100
g - END OF BORING
% Completion Depth: 41.3 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 —Notes ~ ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.




A-31

LOG of BORING No. B-18 Sheet 1 of 1
DATE 8/23/17 SURFACE ELEVATION LOCATION See Plate 2
L % w
. L a z [= R =
Clg g2 |k So B2 5= |a%(2E]| &
Tlz| zF |u DESCRIPTION F< [$5Q6| Efi|3E 25| &
TR RE 5 05H £2|53123 | §
o
0 17 |ss 'Topsoil (approx. 9") 20
14 |ss| Stiff to very stiff dark brown silty CLAY, trace medium to 45| 501 29| 19| M
fine sand
5 17 |SS (Fill) 4.5
26 SS| Medium dense to dense brown coarse to fine SAND with
coarse to fine gravel, trace silt
33 |SS 3.9 M
10
20 |SS
19 |ss Notes:
1. Groundwater observed at approximately 14 feet below
12 ground gurface during drilling. 11. M
15 S8 2. Running sands encountered from 16 feet to 27 feet. 3
15 |ss 3. Auger refusal at 30.3 feet.
4. Values under "Pocket Penetrometer" are pocket
17 |ss penetrometer resistance readings in tons per square foot, an
20 indication of unconfined compressive strength of cohesive
12 |ss| soils 12.5 M
16 |SS
25 32 |SS
- becoming clayey medium to fine SAND
13 |SS 4.5
Very stiff dark gray silty CLAY/ clayey SILT with coarse
26 |[SS]| to fine gravel 4.5
30—
. % HQ Slightly weathered gray LIMESTONE, fractures inclined R1Q3D
— approximately 0 to 45 degrees from the horizontal, fracture
. spacing typically ranges from 1" to 12" inches.
35— HQ |HQ| - 31.8'-32.2 ft possible void 0.2 U
] 96 RQD
7 (Bedrock) 63
: END OF BORING
q 40
% Completion Depth: 37.8 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Hollow-Stem Augers ft., After hrs.




A-32

LOG of BORING No. B-19 Sheet 1 of 1
DATE 8/24/17 SURFACE ELEVATION LOCATION See Plate 2
L % w
: 8o z | - S [
Clgl 22 | & 50 g2 | er|ox|ox| &
Zla| =i |y DESCRIPTION F< [$5Q6| Efi|3E 25| &
o =2 |1 g ea |oFEl <E|S2 (32| §
w|S| <o | = EW g 22|25 |25 | £
a ol |z 9D Z 8 =
n E (o]
0 . . "
20 |ss Topsoil (approx. 6") 45
16 |ss| Very stiff dark brown silty CLAY, trace coarse to fine 45
sand, trace fine gravel
5 13 |SS 4.5
Medium dense to very dense light brown to dark brown
34 |SS| coarse to fine SAND and coarse to fine GRAVEL, trace silt 3.0 | NP| NP| M
39 |SS
10
35 |SS
15 |SS 12.2| NP| NP| M
15 21 |SS
1 SS 14.0
11 |SS
20
7 SS 5.5 M
22 |SS 4.5
58/5" | sg| Very dense brown to dark gray decomposed rock friable to 4.5
25 . silty coarse to fine SAND and coarse to fine
17 SO/1" | SS |\ GRAVEL-sized rock fragments
T (Decomposed Rock)
7 END OF BORING
30__ Notes:
| 1. Groundwater observed at approximately 12.5 feet below
| ground surface during drilling.
| 2. Running sands encountered from 14 feet to 24 feet.
35— 3. Auger refusal at 25.8 feet.
| 4. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
| soils.
q 40
% Completion Depth: 25.8 ft. Water Depth: __See ., After hrs.
% Project No.: 60542771 Notes ., After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Hollow-Stem Augers ft., After hrs.




A-33

LOG of BORING No. B-20A Sheet 1 of 2
DATE 9/13/17 SURFACE ELEVATION 715.0 LOCATION See Plate 2
L % w
. L a z [= R =
L1822 |+ 36 |g2 | gc|on|ox| &
ZiZ| g |4 DESCRIPTION 22 [SQ6| Ed (3E|2E| &
= E% o ED |[OFE %':E SE|352| &
alo & W 2 ng Y 3 ST I
n E (o]
0 . . "
23 |ss Topsoil (approx. 4") 1475
18 |ss| Dense to very dense brown silty coarse to fine SAND, trace 84| 261 16| M
fine gravel DS
5 26 |SS 5.5 M
DS
18 |SS M
. DS
15 |ss (Fil) | 706.0
10 14 |ss Medium dense to dense brown coarse to fine SAND with
fine gravel, trace silt
23 [SS 6.3 M
15 25 |SS
23 |.SS.
13 |SS 12.3
20
18 |SS
14 |SS 10.4 M
25 15 |SS
- becoming fine SAND, trace silt
21 |SS 21.6 M
9 SS
30
7 SS
683.0
18 |SS . .
Very dense brown silty coarse to fine SAND with coarse to
35 55/8" |.SS.| fine gravel 6797
M 50/1" |.SS. RQD
Il HQ [HQ Slightly weathered gray LIMESTONE, fractures inclined 50
i 100 approximately 0 to 45 degrees from the horizontal, fracture
i} JII HQ |HQ| spacing typically ranges from 1" to 14" inches. RQD
a 40 80 48
2 1l HQ [HQ Continued on Sheet 2 of 2 RQD
g 46 kY,
% Completion Depth: 513 ft. Water Depth: __See  ft., After_____ hrs.
% Project No.: 60542771 _Notes ~ ft. After___hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary _ ft,After_______ hrs.




A-34

LOG of BORING No. B-20A Sheet 2 of 2
DATE 9/13/17 SURFACE ELEVATION 715.0 LOCATION See Plate 2
L % w
. L a z [= R =
L1822 |+ 50 |ue | xo|ox|o®| @
TIZ| zf |u DESCRIPTION =< [5Qu| BT (3E |25 | &
& <§,: <§(c7:| o P_:i OFE %EE :2 P L
Uiw Suw <§( ) d D_% o I o |:|_:
Z | g o 5
o
45 u
: Slightly weathered gray LIMESTONE, fractures inclined
| approximately 0 to 45 degrees from the horizontal, fracture
1l HOQ spacing typically ranges from 1" to 14" inches. 0.4 U
50|l 94 RQD
i (Bedrock) 84
- END OF BORING
33 __ Notes:
| 1. Boring offset 40 feet northeast of location shown on
| plans, due to underground obstruction (reinforced concrete
] pipe).
60— 2. Accurate groundwater level could not be obtained during
| drilling due to the drilling method.
| 3. Drilling resistance (i.e. rig chatter) noted at
| approximately 34.5 to 35.2 feet, which may be indicative of
| gravel and/or cobbles.
65— 4. Casing refusal at 35.2 feet.
| 5. Loss of water return noted at approximately 41 feet
| during rock coring. Driller advanced casing from 35.2 feet
| to 46.3 feet to seal off fractured rock.
70—
75—
80—
85
% Completion Depth: 51.3 ft. Water Depth: ft., After hrs.
E Project No.: 60542771 ft., After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.




A-35

LOG of BORING No. B-21 Sheet 1 of 2
DATE 9/12/17 SURFACE ELEVATION 714.5 LOCATION See Plate 2
L % w
. L a z [= R =
L1822 |- 50 lpE ] e lox|2s| &
Tlz| gF |4 DESCRIPTION < [$Q0| Ed(|3E |25 | &
= ;(% o ED |[OFE %':E SE|352| &
LéJ ) Suw <§( ) d D_% o I o |:|_:
Z | W © o
0 . H "
10 |ss Topsoil (approx. 4") 1470
] gs | Medium dense to dense brown silty coarse to fine SAND 90| 28! 17| M
with fine gravel
5 3 SS 12.4 M
2 |.SS. .
(Fill) | 706.5
4 SS| . ) 1.0-
10 Firm gray silty CLAY, trace fine sand 1.8
P P 1.5(315] 61| 23|TG
M
1 SS 0.3-
0.8
15 2 SS 0.3-121.0] 23| 16
0.8
WOH | SS 0.3-
0.5
PP 695.0
20
13 |SS| Medium dense to dense brown coarse to fine SAND with
coarse to fine gravel, trace silt
26 |SS
25 17 |SS 14.0 M
24 |SS
- 22 |.SS.
30—
—~|I 13 |SS 94 M
- 16 |.SS.
35— 27 |.SS.
14 |SS 9.0 M
i 25 |SS
q 40
§ 25 |58 - gray silty CLAY seam observed from approx. 41.8 to 42.3 4.0
11 [ss| Mt 2.0-
ﬁ 50/1" | SS Continued on Sheet 2 of 2 2.5
% Completion Depth: 513 ft. Water Depth: __See ., After hrs.
A Project No.: 60542771 _Notes  ft, After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft. After hrs.




A-36

LOG of BORING No. B-21 Sheet 2 of 2
DATE 9/12/17 SURFACE ELEVATION 714.5 LOCATION See Plate 2
L % w
. L a z [= R =
L1822 |- 50 lpE ] e lox|2s| &
Tia| z&8 |u DESCRIPTION L [596| B |3 |eE | F
= () > (8| <= (@S| < 1
h3 2o (S cL 955 5203|123 | U4
al? o4 |z om T2 8 =
Z | i o 5
454
I HQ [HQ 06Y.U RQD
. 100 Slightly weathered gray LIMESTONE, fractures inclined 100
. approximately 0 to 45 degrees from the horizontal, fracture 0.3 U
= HQ |[HQ| spacing typically ranges from 1" to 14" inches. RQD
4 (Bedrock) | 663.2
- END OF BORING
33 __ Notes:
| 1. Boring offset 15 feet southwest of location shown on
| plans, due to canal tow path.
| 2. Accurate groundwater level could not be obtained during
60— drilling due to the drilling method.
| 3. Casing refusal at 45.5 feet.
| 4. Values under "Pocket Penetrometer" are pocket
| penetrometer resistance readings in tons per square foot, an
| indication of unconfined compressive strength of cohesive
65— soils.
70—
75—
80—
85
% Completion Depth: 51.3 ft. Water Depth: ft., After hrs.
% Project No.: 60542771 Notes ., After hrs.
% Project Name: Rocky Ripple Levee ft., After hrs.
2 Drilling Method: Mud Rotary ft., After hrs.






