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IN REPLY REFER TO:

Office; (303)236-1273
Fax: (303)2360214

MEMORANDUM
July 26, 1994

To: David W. Folger, BAMG, Woods Hole

From: Gerald L. Shidefer, BCRG, Denver 4/ 5

Subject:  Cruise Report (R/V Pike 94-1)

Location: Western Lake Erie Coastal Zone--Locust Point, Ohio, to Pointe Mouillee, Michigan.

Date: June 14.27, 1994,

Purpose: (1) To determine the Quaternary geologic framework of the western Lake Erie basin
along the northwestern Ohio-southeastern Michigan coastal zone, using & high-resolution seismic
reflection survey; (2) to determine the offshore areal distribution of coastal sand bodies for

scdiment-budget analysis, using a side-scan sonar survey and lakebed grab samples for ground-
truth verification. ‘

Yessel; R/V Pike (NBS/USFWS 22-foot Boston Whaler from the NASA Plum Brook Station in
Sandusky, Ohio). '

Crew: G. Shideler and B. Stone (Co-Chief Scientists), D. Nichols (Electronics Technician), B.
Irwin (Navigator), K. MacKinnon (NAGT Student).

Equinment: Geopulse Seismic System, Klein Side-Scan Sonar System, Differential GPS
_Navigation System, greb sampler. )

Log:

June 14--Mobilization of the R/V Pike in the City of Sandusky, Ohio, at the Ohio Geological
Survey facility. :
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June 16--Installed differential GPS antenna at Ward Canal marina and tested system; embarked
from Ward Canal and initiated side-scan sonar survey in the Locust Point-Turtle Creek area;
lakebed grab samples obtained for ground-truth verification.

June 17--Embarked from Ward Canal and continued side-scan sonar survey and lakebed sampling
of area from Turtle Creek to Little Cedar Point.

June 18--Embarked from Ward Canal and continued side-scan sonar survey and lakebed sampling
of Little Cedar Point-Woodtick Peninsula arca of Maumee Bay.

June 19--Embarked from Ward Canal and continued side-scan sonar mfvey of Metzger Marsh
area. .

June 20--Embarked from Ward Canal and continued side-scan sonar survey of Little Cedar Point
shoal-Woodtick Peninsula area of Maumee Bay. '

June 21--Embarked from Ward Canal and continued side-scan sonar survey of Little Cedar Point
shoal area of Maumee Bay; side-scan sonar work completed.

June 22-Ri§god R/V Pike for seismic operations and tested Geopulse system: embarked from
Ward Canal and initiated seismic survey from Metzger Marsh across Maumee Bay end along
Woodtick Peninsula. .

June 23--Embarked from Toledo U.S. Coast Guard station at mouth of Maumee River; conducted
seismic survey along Tolcdo shipping channel and southern Maumee Bay-Cedar Point shoal area.

June 24--No operations due to bad weather (rain, thunderstorius, heavy sca statc).
June 25--No operations due to bad weather.

June 26--Embarked from Luna Pier, Michigan, and continued seismic survey of northern Maumee
- Bay and along Michigan coast from northern Woodtick Peninsula to Puinte Mouillee ncar Detroit
River mouth; seismic system power supply failed near end of last trackline and operations were
terminated at Pointe Mouillee.

- June 27--Demobilization of R/V Pike in Sandusky, Ohio, at the Ohio Geological Survey facility;
R/V Pike returned to NBS/USFWS at the NASA Plum Brook Station facility in Sundusky.

Summary: The cruise successfully resulted in the acquisition of 46 statute miles of side-scan
sonar profiles, 65 statute miles uf seismic-reflection profiles, and 20 lakebed-sediment samples.
The seismic and side-scan sonar profiles were of variable quality, depending upon the composition
of the surficial sediments, the substrate materials, and sea state conditions.
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U.S. GEOLOGICAL SURVEY //
Box 25046 M.S. ’
Denver Federal Center L
Denver, Colorado 80225

IN REPLY REFER TO:

October 4, 1995 .

Mr. Jonathan A. Fuller

Ohio Department of Natural Resources
Division of Geological Survey

Great Lakes Center

1634 Sycamore Line

Sandusky, Ohio 44870-4132

Dear Nate:

I will no longer be working with the USGS after October 14, and I thought that you might be able to use these few
nearshore Side-Scan sonar records that were obtained during the summer of 1994. You might want to incorporate
them into your larger Side-Scan database. These records were obtained between Locust Point and Maumee Bay. I
also enclosed the trackline map (100,000 scale), but the USGS Woods Hole Office could easily print out a better
copy at any scale you prefer. Also enclosed are some ground-truth granulometric analyses of bottom samples taken
along lines 5, 9, 11, and 15. I hope the records will be of some use in your nearshore survey.

Best Regards,

Gerald L. Shideler

Research Geologist
Central Regional Geology Branch
Enclosures:
Side-Scan Sonar Records
Trackline Map

Granulometric Data



ir.ab No. é)4 ’/) -5
set No. ‘14 4

CENTRAL REGIONAL GEOLOGY LABORATORY
PARTICLE SIZE ANALYSIS

7/

DA

Sample No.

Cylinder No. I

% H20

% Organics

Original Sample Wt.

22. 166

Calculated Sample Wt. 2 [.3%02-

Pipet No. | Vol. 22 7ml % CaCo3 Removed: CaCQ3 — Organics
Dispersant Wt. &.057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain Size Time Depth | Gross TRES S%xggle T%E?l % Finer Cum. %
@ mm |Hr:Min:Sec| cm gm gm gm gm
total|total | 00:00:20 | 20 |9 439 |92 |0.56( |[]412 | §1.74 | 1826
4.5 [0.0442 | 00:01:46 | 20 |&, (06 |7,503 0.546 |/t 946 79.55 2045
5.0 [0.0312 | 00:01:46 | 10 |7.932 |7.376 | 0499 |15487| 72.70 27.3C
5.5 10.0221 | 00:03:32 10 77&(5 738{ 0%48 /0501 50.70 4‘{%:
6.0 /0.0156 | 00:07:05 10 7.840 | 1.5626(0.2571797: | 37.45 L2.55
8.0 0.0039 t 01:53:12 10 ({Z&"}' | ,054 0/78 5'52_5 25[23 74'07
11.0 {0.00049§ 48:12:00 4 (1.332 17k 055’7 3.073 (4‘42_ §5.58
Temperaturé = 23°¢c i |
Sieve Analysis
SANDS
Grain Size Sieve |{Cum. Wt. .
& m No. om % Finer Cum. %
0.0 | 1.00 18 0715 | G4.48 %52 + craver _2[.89
4.26
1.0 | 0.50 35 .43 43.05 495 % SAND /
% SILT 5258
2.0 0.25 60 Z_'—)q, &7‘ (4 /Z'Sé
% CLAY [1.2¢
3.0 0.125 120 %é@ 8‘2‘8‘2 l7'18
4.0 f0.0625| 230 | 3.§9 g 1.4 18.26

pate ¢] NV J4 gy P(/F




'ab No. @4' 2'5
et No. 4.4'

CENTRAL REGIONAL GEOLOGY LABORATORY
PARTICLE SIZE ANALYSIS -

2

sample No. 5D | % H,0 Original Sample Wt. 2(. 050
Cylinder No. Z % Organics Calculated Sample Wt. 25 .400
Pipet No. | Vol.?2.22Zml % CaCO3 Removed: CaCOj3 ~— Organics *“
Dispersant Wt. /. 057 gm Silica ' Gypsum |
Pipet Analysis
S;LTS AND CLAYS
Grain Size Time Depth | Gross 3 Saxgg.ale T?J%?l % Finer Cum. %
@ mm Hxr:Min:Sec cm gm gm gm gm
total|total | 00:00:20 | 20 |9oay | 9 70 |0.614 |[]056 | 75.01 | 2491
4.5 [p.0442 | 00:01:46 | 20 |£.324 |7, 447 |0.600 |(8.622| 1230 | 26.70
5.0 |0.0312 | 00:01:46 | 10 $.16| |7.503 0.9 ) |18.343| 7z.20 | 27150
5.5 [0.0221 | 00:03:32 10 .74 | 7070 0. 54 | 7.505 6%5.90 i,
6.0 [0.0156 | 00:07:05 10 8\ 040 7t468 0.625 /2264 04%,% 3587
8.0 0.0039 | 01:53:12 | 10 |;j.p02 |i1.077) [£.3L8 |1 1.42]| 44.95 | 55.05
11.0 0.00049| 48:19:00 4 /0‘557 10,2(78 O/ZBZ 7'200 28'34 —7 IEG
Temperature = 23°C |
Sieve Analysis
SANDS
Grain Size Sieve |[Cum. Wt. .
& m No. - % Finer Cum. %
0.0 | 1.00 18 DAk 9622 ' 2 73 % GRAVEL S0 .5
1.0 | 0.50 35 (.86 a7 R | 7.32 % SAND 4 .54
2.0 0.25 60 - b{ 85/)7 142 % SILT 7-03
. . 3. . \
! vome S8
3.0 0.325| 120 | 5,90 | 77.5L | 2244
4.0 0.0625| 230 | 4,35 | 75.0/ |24.99

pate 4 NN G4 sy [AE




sab No. 44'7'3
Set No. &74 '4

CENTRAL REGIONAL GEOLOGY LABORATORY
PARTICLE SIZE ANALYSIS

2

Sample No. 5E % H,0 Original Sample Wt. 2.675
Cylinder No. 5 % Organics Calculated Sample Wt. 5 547
Pipet No. | Vol.%2.7Z2ml % CaCOj3 Removed: CaCO3__ Organics
Dispersant Wt. 0057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain Size Time Depth’ Gqu?—_ss T%E? S%Ig?le T‘?ﬂ%él % Finer Cum. %
@ mm Hr:Min:Sec cm gm gm gm gm
totat| torar | 00:00:20 | 20 |25 (7,143 |0.065 |2.007 | SbET | 43.13
4.5 l0.0442 | 00:01:46 | 20 |7.425 |7.505 (0,063 |[.955 | S5 1= 44,88
5.0 0.0312 | 00:01:46 | 10 |7.484 |7.366 |0.061 | [.§93153.37 | 46 .63
5.5 |0.0221 | 00:03:32 10 7282 7,@8 6057 /706’ 4657 59115
6.0 o.o156 | 00:07:05 | 10 |7.908 [7.594 [0.0%5 | [ 707 | 48,12 51.§§
8.0 [0.0039 | 01:53:12 | 10 {70,368 |/0.2794| 0.037| [. /48| 32.37 | £7.63
11.0 10.00049} 48:19:00 4 |10.3063 {10254 0.022|0.682 | |1 25 8075
Temperature = 23°C |
Sieve Analysis
SANDS
Grain Size Sieve |[Cum. Wt. .
No. % Finerxr Cum. %
@ am gm
0.0 | 1.00 18 0.04 ﬁg,g7 113 % GRAVEL __ ~ —
1.0 | 0.50 35 | 015 451 | 4.23 s sanp 4.3
s sy 2 Lb2
2.0 0.25 60 0.55 24 .50 15,60
s cay 14.25
3.0 0.125 120 )2&) é%é‘{» 3&3(’
4.0 | 0.0625| 230 1563 | 56.87 | 4313 ‘ )

Dateq prﬂ'sypl.f




| ab No. 44 '1'3

CENTRAL REGIONAL GEOLOGY LABORATORY

Set No. q,q- '4, PARTICLE S;ZE ANALYSIS -
Sample No. S % H,0 Original Sample Wt. 4.@05
Cylinder No. 4 % Organics Calculated Sample Wt. 4 5M

Pipet No. [ WVvo1.%2.22ml % CaCcO3 Removed: CaCOj - Organics
Dispersant wt. 0057 gm Silica Gypsum__
Pipet Analysis
SILTS AND CLAYS
Grain Size | mime | Deptn| Gggss | Tare |sgmele | moral |
@ mm Hr:Min:Sec cm gm gm gm gm
total|total | 00:00:20 | 20 |7 /o1 | 7502 |0.042 || %504 (28586 | 71.44
4.5 l0.0442 | 00:01:46 | 20 |7.4477 |7.370(0.040 | )24 | 27120 | 7280
5.0 [0.0312 { 00:01:46 | 10 |7.Lo77 [7.51) 10.03F | /.210 2(.52- | 73.4%
5.5 [0.0221 | 00:03:32 10 7'25, 7'5-7 0037 /‘M{g Z;'I(f 74~S4’
6.0 0.0156 | 00:07:05 10 7.3492 | 7). 294 0.0%C /,//7 2448 75_52_,
8.0 0.0039 | 01:53:12 | 10 ||| 05 |10.967]|0.02710.838| 1836 | &).64
11.0 0.00049| 48:19:00 4 11,024 10.955|0.012 {0,372 §.1L 11.84
Temperature = 23°C |
Sieve Analysis
SANDS
Grain Size Sieve |Cum. Wt. . %
& o No. am % Filner Cum.
0.0 | 1.00 18 0.43 20,58 '4,41 % GRAVEL 224
65!2
1.0 0.50 35 0:85 8,.37 /8.&3 % SAND . &]
% SILT [5.22
2.0 | 0.25 60 l,87 59,02 40_0)8
% CLAY L.09
3.0 | 0.125| 120 2,02 33.82 @(/.{8
4.0 |o0.0625| 230 | 3.26 | 28506 | 7144

pate NV A48y LF




#: No. qu ’1— 3
Set No. 44’ '4

2

CENTRAL REGIONAL GEOLOGY LABORATORY
PARTICLE SIZE ANALYSIS

4D

Sample No. % H,0

Cylinder No. 5y % Organic

S

Original Sample Wt.

~7.05%

Calculated Sample Wt. 7(’ 06]'([

Pipet No. [ Vol.3%2.27 ml % CaCO3 Removed: CaCO3_ Organics
Dispersant Wt. 0.057 gm Silica ' Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain size | Time | beptn| Ggess | Taze | Sgmle | TRl | oine | cum s
2 mm Hr:Min:Sec cm 9111. gm gm gm
. total|total | 00:00:20 20 180306 |7.%262 0.597 [§ 529 24.35 75.65
4.5 10.0442 | 00:01:46 | 20 |8.063 |7 510 0496 (15,394 2013 749777
5.0 l.0312 | 00:01:46 | 10 |7.940 |7.468 0.415 |/2850 /6.93 53.07
5.5 0.0221 | 00:03:32 | 10 |9 424 |7.602 0.365 | (1.328] 14.89 §6.
6.0 10.0156 | 00:07:05 | 10 | £ 0obz |7.672|0.333| 10335 12.56 | 8642
8.0 .0039 | 01:53:12 | 10 |;1.370|[1.065 {0,248 | 7.697| [O.1] §9.89
11.0 p.ocoss| 48:19:00 | & | [1.1L] |jod54 | 0,150 |4.455 | 6.12 | 9388
Temperature = 23" C |
Sieve Analysis
SANDS

Grain Size Sieve |Cum. Wt. .

P o No. om % Filner Cum. %

0.0 | 1.00 18 L. 58 91,35 S5 s craver _[4.35 7914
1.0 | 0.50 35 [77.0b ’]755 ZZ/}'Z’ % SAND é{"’ﬂ

. § SILT [5:b]
2.0 0.25 60 20, 14 67,,5]: 4746]
% CLAY 5.4
3.0 o0.125| 120 | 5070 | 33.3% bb (1
a.0|o0.0625| 230 | 5757 | 2435 | 75.65

pate I NN 94 By AF




_.ab No. 94-1-3
set No. 44 4

CENTRAL REGIONAL GEOLOGY LABORATORY
PARTICLE SIZE ANALYSIS

2

q4c

Sample No. % H,0 Original Sample Wt. 25.53]
Cylinder No. /] % Organics Calculated Sample Wt. Zg 4/ 32
Pipet No. [ vol.%Z.27ml % CaCOj Removed: CaCQ3 — Organics
Dispersant Wt. J.057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS

Grain Size | Time | bpeptn| Gross | Tare | Samele | Tggal || o

%] mm {Hr:Min:Sec cm gm gm gm gm
total|total | 00:00:20 | 20 |9 244 |7, (7| 0.0 | 3.2) (302 | §6.98

4.5 [0.0442 | 00:01:46 | 20 |7.210 |7, (b |0 087 | 27700 .60 90 4o

5.0 [p.0312 | 00:01:46 | 10 | 7.283(7.157 0,069 | 2.142 | 7.6 | 12.39

5.5 [0.0221 | 00:03:32 | 10 |7485 | 7.348 | 0.060 1§62 | b.b2 93.38

6.0 p.0156 | 00:07:05 | 10 |9 95, |7.47310.05% | 738 | 6. 18 93.82

8.0 0.0039 | 01:53:12 | 10 |[(.243|[[. |46 | 0.040| .24 |4 4| 15.59
11.0 0.00049| 48:19:00 4 1099 {10.§730,021 |0,b52) 2.32 917.68
Temperaturé = 23°¢C |

Sieve Analysis
SANDS

Grain Size | Sieve [Cum. Wt. .

p o No. om % Finer Cum, %

0.0 1.00 18 4’A’4 54 ‘22 /5—:78 % GRAVEL /780 (r, :»'..7‘/)";’,

1.0 | 0.50 35110 5?4( 41 57 % SAND @77(4 A

% SILT 8.6%
2.0 | 0.25 6 [14.56 | 2047 £9.63
% CLAY /'8@
3.0 0.125 120 22 ﬁ | /X.SQ 8 "44,
4.0 |0.0625| 230 | 2447 | [3.02 | 5698

pate 4 NN 94 By £




abNo. 94-773 CENTRAL REGIONAL GEOLOGY LABORATORY

Date QW&H Byf"‘/F

et No. 94 -4 PARTICLE s;:zs ANALYSIS -
Sample No. a5 % H,0 Original Sample Wt. 24.057
Cylinder No. Q % Organics Calculated Sample Wt. Z3.6853
Pipet No. / vol. 32.2.2ml % CaCO3 Removed: CaCQ3 — Organics -
Dispefsant Wt. 0-057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain size | Time | Depth| Gposs | Tare | Sgmele | TREal | ooiio | cum. s
@ mm |Hr:Min:Sec cm gm gm gm gm
total|total | 00:00:20 20 8.120 7.60| 0,562 11 749443 735.65 20,35
4.5 [0.0442 | 00:01:46 | 20 72,96 | 1.368 0.536 || b.(36| 7024 29.76
5.0 [0.0312 | 00:01:46 | 10 |7.43] 1.%6310.5(] |[5.860| £LAT] |33%.03
5.5 [0.0221 | 00:03:32 | 10 |4 49 | 7.363|0.48) 4929| ¢3.04 | 2%.9%
6.0 [0.0156 | 00:07:05 | 10 |- 48 747 10.453 |14 .060 £9.37 | 40.63
8.0 p.oo3s | 01:53:12 | 10 |1 532|11.187 (.74 |F.025 | 3853 1¢1.47
11.0 [0.00049} 48:19:00 4 1,260 | 11070 5.127 3942 [b. 4 §32.34
Temperature = 23" C |
Sieve Analysis
SANDS
Grain Size | Sieve |[Cum. Wt. .
¢ m No. gm % Finer Cum. %
0.0 | 1.00 18 | 0.9 ff(,_(,(a. 3.34 v omvm 2589 E‘{EE:
1.0 | 0.50 35 (A 9243 | 722 % SAND 19.SS
2.0 | 0.25 60 3 5§73 ,7; A ® SILT 47/‘30
y . .00 . \
133 7 % CLAY [ 235
3.0 | 0.125{ 120 4.60 8053 /942
4.0 o0.0625| 230 | b.24 71365 | 2635



U\

_ab No. 514")'3

CENTRAL REGIONAL GEOLOGY LABORATORY

set no. A% -4 PARTICLE SIZE ANALYSIS °
IS .—_——_-—_ ¢
Sample No. ﬁA % Hy0 Original Sample Wt. 232 .2173%
Cylinder No. 5 % Organics Calculated Sample Wt. 3 1»4'33
Pipet No. | vol.3Z2.17ml % CaCO3 Removed: CaCO3 " Organics
Dispersant Wt. 0. 057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain Size | mime | Depth| Ggess | Tare | SRS | WM | opiner | cum. s
%) mm |Hr:Min:Sec cm gm gm gm gm
total|total | 00:00:20 | 20 |9 449 |7.57 |0155 |23.433 14,55 | 2545
4.5 l0.0aa2 | 00:01:46 | 20 | & g8 |.5100.63]) 19,684 62.30 | 37.770
5.0 [0.0312 | 00:01:46 | 10 | 7.949 |7. 367 0.5625\/6,2941 S|.84 48 |
5.5 o.0221 | 00:03:32 | 10 | g 0277|7505 |0.46514.432| 45.9 | 54 .09
6.0 10.0156 | 00:07:05 | 10 19 pa4 | 7157|0430 |/3.346 4244 | 5754
8.0 0.0039 | 01:53:12 | 10 |/ 238 |10.400|0. 26| |§%) | 2775 72.15
11.0 0.00049} 48:19:00 4 111032 (2852]p. 122 {3818 | 2 IS 5765
Temperaturé = 23°C |
Sieve Analysis
SANDS
Grain Size | Sieve |[Cum. Wt. .
& m No. om % Finer Cum %
0.0 | 100 | 18 | [.24 46.0, | 394 s Graver _ /0 3% ?
22 |
1.0 | 0.50 3 | 54 42,5, | .44 & SAND 52 5|
$ SILT Az
2.0 | 0.25 60 2.7 5520 | llgo ‘
% CLAY /0.59
3.0 ] 0.125| 120 5.33 | §3.04 | /6906 -
4.0 | 0.0625| 230 5.00 ']45‘5 25,45

pate § NW 44 sy FLE




;%\b No. 6‘4'7'3
Set N?. qu“A'

CENTRAL REGIONAL GEOLOGY LABORATORY
PARTICLE SIZE ANALYSIS -

@

Sample No.

AE-

Cylinder No.

gl

Vol. %Z.27m

% Hy,0

% Organics

Original Sample Wt.

18113

Calculated Sample Wt. /7.424’

Pipet No. ! % CaCO3 Removed: CaCO3__ — Organics “—
Dispersant Wt. £.057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain Size Time Depth | Gzss THEs S%Iggle T%%?l % Finer Cum. %
@ ™m Hr:Min:Sec cm gm gm gm gm
total| total | 00:00:20 | 20 |9 095 | 7.798 |0,515 115984 91.74 | §.2¢b
a.5 p.0442 | 00:01:46 | 20 | 8.019 | .44 (0498 |15.456| §§.| ((.29
5.0 p.0312 | 00:01:46 | 10 | & 0477 | 7.518 |0472 |14.649| §4 .08 | 1592
5.5 [0.0221 | 00:03:32 | 10 | @,(L4 | 7.670|0437 | 13563 7184 | 22./6
6.0 10.0156 | 00:07:05 10 7757 72%8 0402_ 12.477 7 (é/ 2/8»3'7
8.0 0.0039 | 01:53:12 | 10 (|45 |/(.p¢9 |0.289 | 8970 5(.4F |4s8.52
11.0 0.00049} 48:19:00 4 1196 {10961 (0,178 |5525| 317 682
Temperature = 23°C |
Sieve Analysis
SANDS
Grain Size Si.leve Cum. Wt. s Finer cum. %
¢ m O. - ine -
0.0 1.00 18 Q,Dﬂ ﬁqé}g 067’ % GRAVEL 007 “g
\
1.0 | 0.50 335 | pos 2962 | (38 % SAND 5.25 P
s sttt 5999
2.0 o0.25 60 066 96.24 ’5,’77
% CLAY EL V]
3.0 0.125 120 {L ’6 63.40 ééa
4.0 10.0625| 230 | [.44 |94 §.26

pate GNW 44 sy ﬁ,F




;ab;No. 614 -1-3

CENTRAL REGIONAL GEOLOGY LABORATORY

Set No. 6‘4 _,4, PARTICLE S;ZE ANALYSIS -
Sample No. HA % Hy0 Original Sample Wt. /ﬁ‘iw
Cylinder No. e % Organics Calculated Sample Wt. / 8 ,8 52.
Pipet No. [ Vvo1.%2.2Z2ml % cacog Removed: CaCO3 Organics
Dispersant Wt. 0-057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain Size Time Depth | Gross TaEs S%Ig?le T%E?l % Finer Cum. %
0] mm |Hr:Min:Sec cm gm gm gm gm
total|total | 00:00:20 20 ’).4510 72.5(6 0.4 |7 /2524,2 (r¥.65 3[.35
4.5 |0.0442 | 00:01:46 20 7737 7.24710.383 [1L§§ 7| £3.05 | 3645
5.0 [.0312 | 00:01:46 | 10 |-7.§§7 | 747 |£.359 |!1.142| B59./0 40.90
5.5 [0.0221 | 00:03:32 | 10 .99, | 7.599|0.340 |19.952| 5547 44 L3
6.0 0.0156 | 00:07:05 10 7675 7«(5‘0/ C}"SZQ 7732 52'é8 4732_
8.0 10.0039 | 01:53:12 10 /0,588 |(0.250 |0.25( | 7.790| 41.32 5868
11.0 [0.00049| 48:19:00 4 |/1.180 [104b5|0.168 |4.904| 26.01 73.77
Temperature = 23°C ‘
Sieve Analysis
SANDS
Grain Size Sieve |Cum. Wt. .
s - No. - % Finer Cum. %
0.0 | 1.00 18 6.44 ;7157 . 2.33 % GRAVEL __ 257 )
1.0 | 0.50 35 09 1485 | 515 % SAND 30,23 &
2.0 ] 0.25 60 (.50 412‘0? 2.5 $ SILT 47{.]2
% CLAY 25,08
3.0 0.125 120 /.ﬁ\(/ 86. 00 /0'40 ;
4.0 |0.0625| 230 | 54| 6865 | 31,35 )

Date 4“0\/ 64 By fu‘




;;b No. IA" 2'3

CENTRAL REGIONAL GEOLOGY LABORATORY

Set No. 64 __4, PARTICLE S;ZE ANALYSIS -
Sainple No. \\6 % Hy0 Original Sample Wt. 23774

Cylinder No.

[

% Organics

Calculated Sample Wt. z 2'5725/.

Pipet No. | Vvo1.22.22ml % cacos Removed: CaCO3__‘“~ _ Organics s
Dispersant Wt. 0. 057 gm Silieca Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain Size Time Depth G‘%gss Tﬁg? S%Ig?le T%Ea.ll % Finer cum. %
@ mm |Hr:Min:Sec cm gm. gm gm gm
total| total | 00:00:20 20 19 242 |7.745 0,510 |(5.829 ¢9.03 3067
4.5 l0.0442 | 00:01:46 | 20 |7.972 | 7.477| 0438 |I3.594 59.29 | 4°.71|
5.0 [0.0312 | 00:01:46 | 10 | 8, (00 |7.683 |2.360 11173 | 4873 51.27
5.5 0.0221 | 00:03:32 | 10 |7,895|7.529|0.289 | 8470 | 29.12 60.858
6.0 p.o156 | 00:07:05 | 10 |7.584 |.3021.225 |6.983] 30.4¢ | ¢9.54
8.0 0.0039 | 01:53:12 | 10 |/0.4¢5 |[0.264| 0.144 |4.469| (949 | 8§05
11.0 0.00049{ 48:19:00 4 104 4 |(0.2620.095 | 294F | )2 %6 §7.14
Temperature = 23°C ' »
Sieve Analysis
SANDS
Grain Size Sieve {Cum. Wt. .
” m No. am % Finer Cum. %
0.0 | 1.00 18 5.0z |9941 r 0.0 s crave 0. 04
1.0 | 0.50 35 0.06 |9994 | 0.26 % SAND 2090
— % SILT 5. 15
2,0 | 0.25 60 0L &]404 0ﬁé
% CLAY [2.§5
3.0 { 0.125} 120 0,652 ﬁ’)./]'ﬁ 2127
4.0 | 0.0625[ 230 (0 69.0> | 3097

Dateqwam’sy PCF

-
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b vo. 94-7-3

CENTRAL REGIONAL GEOLOGY LABORATORY

Set N?.—Tﬂ_’— q PARTICLE S;ZE ANALYSIS -
Sample No. ' (C % Hy0 Original Sample Wt. 3 / 025
Cylinder No. I = % Organics Calculated Sample Wt. 30' 123
Pipet No. [ Vol.gzzz ml % CaCOj3 Removed: CaCQ3 Organics &«
Dispersant wt. 0.057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS

Grain Size Time Depth G‘J;‘]%ss T%tx:'e.a S%réx;?le T%Ea.ll & Finer cum. %

0] mm |Hr:Min:Sec cm gm. gm gm gm
total|total | 00:00:20 | 20 \& 233 1951 |9 7L5 23,743 78.82 | 2116

4.5 [0.0442 | 00:01:46 | 20 |8,24% |1.514 [0.677|21.01Z-|(9.75 20,25

5.0 lp.0312 | 00:01:46 | 10 | §. (65 |7.5/6 |0.645 ||546T] &/.30 3¥.70

5.5 0.0221 | 00:03:32 | 10 |§,(03 |7.5() |0.535 |[b.Lvs| 55./2 | 44.8%

6.0 .0156 | 00:07:05 | 10 | & oL4 | 7.520 | 0487 I5.115 | 20.18 49 .82

8.0 p.oo3s | 01:53:12 | 10 |1.359 | 0.954| 0. 348 |10.601 | 35.86 | 6414
11.0 10.00049| 48:19:00 4 11.335 11068 | 0210 L5igl 2164 | 78,36
Temperature = 23°C ‘

Sieve Analysis
SANDS

Grain Size Sieve |Cum. Wt. .

& - No. om % Finer Cum. %

0.0 | 1.00 18 | s craver 0. | 4 ¢

0.009 | 4947 | 0.03 }21.2 ;
1.0 | 0.50 5 |9 04 75{'87 0.3 ssap 215 -
2.0 | 0.25 6 | 0,4 vomr 2717 |
' &}ﬁg‘% 0.4 % CLAY zl.b|
3.0 0.125 120 0.38 q&74 ,,ZO
4.0 |0.0625| 230 | (.3% 1882 | Z2(.1%

pate 4 NOV 445y ALF
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~ab No.. Q4 -1-3 CENTRAL REGIONAL GEOLOGY LABORATORY
Set No 44 _4 PARTICLE SIZE ANALYSIS
> e ——— @
Sample No. f | D % H,0 Original Sample Wt. /55/’(5 7
Cylinder No. |3 % Organics Calculated Sample Wt. /ﬁ.%ﬁo
Pipet No. [ vo1.32.22ml %CaCO3 Removed: CaCQ3 Organics &
Dispersant Wt. 0.057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain Size Time Depth G{Jgss T%{._:c? S%Itt:li?le T%E?l s Finer cum. %
%] mm |Hr:Min:Sec cm gm gm gm gm
totalltotal | 00:00:20 | 20 2 n53 |9 494 106502 | [5680] §0.35 (4.5
4.5 [0.0442 | 00:01:46 | 20 (7992 {7.493 {0.442.|13 1% | 10.15 | 24.25
5.0 0.0312 | 00:01:46 | 10 |7.944 |7.491 |0.398 |I12.353] 63.70 | 36.30
5.5 |0.0221 | 00:03:32 10 715,5” 7575 &13557 ”.'42 5749 42;64
6.0 0.0156 | 00:07:05 10 7’ 263 7‘ %7 nglﬁ /O.Z( , 62'(96‘ 4.—)34_
8.0 [0.0039 | 01:53:12 0 |l /bz |/0.868 |0.237| 7.350 315;5 éz,o7
11.0 [0.00049] 48:19:00 4 /1075 /0‘5"25 0) 143 4\&38 ZL‘&ﬂ 7»-)‘“
'I‘emperaturé = 23°C |
Sieve Analysis
SANDS
Grain Size Sieve |[Cum. Wt. .
No. % Finer Cum. %
2 T gm
- - % GRAVEL 0,/0 e
0.0 | 1.00 18 | 00 999< | 0.05 }S \ 7.7
1.0 | 0.50 35 | pog ;}&I,H 0.2 s sano [ T3
2.0 0.25 60 0, |2 ¥ SILT 5/]‘40
. . , 0.
‘Iﬁ,’i% ¢z % CLAY 272.87]
3.0 0.125 120 O'Zg 5{3‘6& {‘ 44
4.0 | 0.0625( 230 | 3.5 $0.35 | 9.5

Date ﬁ) ’\}W MBy PCF:
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.ab No. 4‘4 ’7'3

CENTRAL REGIONAL GEOLOGY LABORATORY

pate 4 No 94 By e

set No. A4 -4 PARTICLE SQIjZE ANALYSIS -
Sample No. ’ [E- % Hy0 Original Sample Wt. /g 415
Cylinder No. [4’ % Organics Calculated Sample Wt. [2 tggf
Pipet No. [ Vol.3Z2Zml % CaCO3 Removed: CaCOj3 — Organics "
Dispersant Wt. 0.05 7 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS

Grain size | mime |Dpeptn| Gposs | Tare | sgmple | Tgral || oo

I} mm Hr:Min:Sec cm g'm. gm gm gm
total|total | 00:00:20 | 20 |9 /4% 19,773 10.36F |/|42) §8.67 | 11.33

4.5 [0.0442 | 00:01:46 20 |740| .51 | 0,333 /0.335 5023 1977

5.0 p.0312 | 00:01:46 | 10 |7.432|7.27210.303 (9,404 | 73.00 | 27.00

5.5 0.0221 | 00:03:32 | 10 |7 3417494 0,282 |§.783| 6§19 | 31.8]

6.0 0.0156 | 00:07:05 | 10 |7.897|7.27|0.264| §.194 63.6) | 36 39

8.0 [0.0039 | 01:53:12 | 10 || {,324|(1.077(0.042 |5.4959]146.2L |53.74
11.0 p.ocoss| 48:19:00 | 4 /0462 | /0.285 | 0117 | 3.63( | 2819 | 718!
Temperature = 23°C .

Sieve Analysis
SANDS

Grain Size Sieve [Cum. Wt. .

¢, - No. am % Finer Cum. %

0.0 1.00 18 0'007 ,/Z,;;;}S - 005 % GRAVEL 006 9 //’3

1.0 | 0.50 3 ooz 4994 | oL % SAND ({32 j

. % SILT 00.45
2.0 | 0.25 60 | 0.07 99.4¢ 0.4
% CLAY 2818
3.0 0.125 120 0‘{8 ﬁg(éo },40
4.0 | 0.0625| 230 - 88,67 11,33



..

L.;b No. f!4 ’7'5
Set NP. fp4 ‘£¥

CENTRAL REGIONAL GEOLOGY LABORATORY
PARTICLE SIZE ANALYSIS -
2

Sainple No.
Cylinder No.

[ 54

=

% H20

% Organics

Original Sample Wt.

20.728

—
Calculated Sample Wt. /él\'l’zg

Pipet No. | Vol.32.2Zml % CaCOj Removed: CaCOj3 - Organics —
Dispersant Wt. 0.057]  gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain size | mime | pepth| Gross | Tare | Sgmele | Toral | | cun s
@ mm {(Hr:Min:Sec cm gm gnm gm gm
total[total | 00:00:20 | 20 |o 192 |9 592 |0 645 114,953 | §4.5 [S.4]
4.5 [0.0442 | 00:01:46 | 20 |8 psp | 7.507|0.486 |15.084 | 1571 24 .29
5.0 l.0312 | 00:01:46 | 10 |7.915 {7.472|0.386 |[1.950 | €0.13 29.87
5.5 [0.0221 | 00:03:32 10 7.852 .442-| 0.%03 | G404 | 47.2¢ 52.80
6.0 p.0156 | 00:07:05 | 10 |7 €79 17,57 |0.25( | 1790 | 34.1¢ 0490
8.0 0.0039 | 01:53:12 | 10 ||| 8 |/0952]| 0.[58 | 4404 | 24.6! 75.39
11.0 |0.00049| 48:19:00 4 1yo422l/0.278 c.090 | 27193 1402 | 85498
Temperaturé = 23°cC ) »
Sieve Analysis
SANDS
Grain Size Sieve |Cum. Wt. .
@ o No. - % Finer Cum. %
0.0 | 1.00 18 0.10  |499.59 ' £ 50 s craver 047
1.0 | 0.50 3 | 0.2 4895 05 s sanp |5 A
s stur /0.24
2.0 | 0.25 60 0492 4]5.38 4.62
% CLAY 1295
3.0 0.125 120 2‘7’4, 88'70 1{24'
4.0 [ 0.0625| 230 3.07 84557 [54]

Date ﬁ f\/O\/ ﬂ%y F(«F’




L;b No. 44 ’/, '5
Set No. 94 -4

CENTRAL REGIONAL GEOLOGY LABORATORY
PARTICLE SIZE ANALYSIS

@

Sample No.

158

Cylinder No.

I

% Organics

Original Sample Wt.

2.7

Calculated Sample Wt. 20.410

Pipet No. | vo1.32.22m & CaCO3 Removed: CaCO;3_ Organics —
Dispersant Wt. 0 ,057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain size | Time |opepth| Gross | Tare | Smmele | Tgral | | o s
")) mm Hr:Min:Sec cm gn gm gm gm
total|total | 00:00:20 | 20 940 [7.275 |(0.5(9 |I7.660 8653 (347
a.5 l0.0442 | 00:01:46 | 20 |§.145 |7.684 | 0504 | (5642 T16.64 | 25,36
5.0 |0.0312 | 00:01:46 | 10 |§.047 {7.582(0.408 ||z.643| 42.04 | 379b
5.5 [0.0221 | 00:03:32 | 10 |7.677|7.28210.338(10.490| S[.40 | 45.60
6.0 p.0156 | 00:07:05 | 10 |7.§385 7499 |0.262. 87152 42.87 | 57.12
8.0 0.0039 | 01:53:12 | 10 | [[,194 /0455 | 0|52 |5,49 | 2168 | 1232
11.0 f0.00049| 48:19:00 | 4 |/0.422 | (0. 257]0.[0§ | 3,352| [64Z | 83.5%
Temperaturé = 23°¢C v V
Sieve Analysis
SANDS
Grain Size | Sieve |Cum. Wt. .
& m No. om % Finer Cum. %
0.0 | 1.00 18 0.2§ 863 | 1.37 s GRAVEL [ 229
1.0 | 0.50 3 | 0.6/ émal Zém % SAND .51
| - % SILT 6/4‘1
2.0 | 0.25 60 [ 1] 94.5(, | 5.44
% CLAY |4 40
3.0 | 0.125| 120 92 47(5,) & 43
4.0 |0.0625] 230 | Z2.75 55.53 [3,47 i

pate I NNy [PLE
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':ab No. fi4’ '1"3

CENTRAL REGIONAL GEOLOGY LABORATORY

set no. A4 4 PARTICLE S;ZE ANALYSIS
Sample No. IEC % Hy0 Original Sample Wt. IS [5'3
Cylinder No. ’ 7 % Organics Calculated Sample Wt. {4'654'
Pipet No._ | Vol.32.2Zml % CacO3 Removed: CaCO; _“~  Organics
Dispersant Wt. 0. 057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain Size Time Depth qu?-_ss T%:::e S%Igl?le T%E?l & Finer cum. %
@ mm |Hr:Min:Sec cm gm. gm. gm gm .
total|total | 00:00:20 | 20 |g joy | 767k 0.44% (13904 | 9459 512
4.5 [p.0442 | 00:01:46 | 20 [7450 | 1.50% | ¢, | [2.135 82.9) (7.19
5.0 [p.0312 | 00:01:46 | 10 |§.045 | 0.67]1 | 0.3 9.3 |67 14 2250
5.5 [0.0221 | 00:03:32 | 10 |7.7794 |7.472|0.264| §.194| 559 4'4~0‘7
6.0 p.0156 | 00:07:05 | 10 {7,772 |7.45910.220| 7.014 | 41.8¢ 52. 14
8.0 [0.0039 | 01:53:12 | 10 |[| 2772 |/1.065|0.[50 |4.655| >[.T7 6% 23
11.0 fo.00040| 48:19:00 | 4 || 24| ]1,184 |p.0§3 | 25| 756 | §242
Temperature = 23°C -
Sieve Analysis
SANDS
Grain Size Sieve |Cum. Wt. .
@ - No. % Finer Cum. %
gm
0.0 | 1.00 18 0.005 |4995 .05 % GRAVEL __
1.0 | 0.50 5 |03 2950 | 0,20 % SAND 5.(2
% SILT 77.30
2.0 | 0.25 60 0.1 77’25 0.75
o 5 % CLAY [1.58
. 0.125| 120 0.32 ﬁ7ga 2.(2
4.0 | 0.0625| 230 0.75 .55 5,2

Date 7(\)0\/ pl4’By FL«F




;abNo: flAf ")’3
set 0. 94 4

CENTRAL REGIONAL GEOLOGY LABORATORY
PARTICLE SIZE ANALYSIS

2

Sample No.

|5D

Cylinder No. ) g

% H20

% Organics

Oxriginal Sample Wt.

15.387

Calculated Sample Wt. f 4, 8&7 8
——

[

Pipet No. | Vol.32,2tml % CacO3 Removed: CaCQ3 Organics
Dispersant Wt. 0-057 gm Silica Gypsum
Pipet Analysis
SILTS AND CLAYS

Grain Size Time Depth G{qg?s T%’t-"f- S%%?le T%Eiil % Finer Cum. %

@ mm |Hr:Min:Sec cm gm gm gm gm
total|total | 00:00:20 | 20 15 2549 |\ 3| | pA4( [ (4308 10.04 296
4.5 10.0442 | 00:01:46 20 7.950 047310.426113.222|5&8. 15 (.25
5.0 [p.0312 | 00:01:46 | 10 7954 |1.52| ({0376 |[1.6T0| 78 32 Z1.67
5.5 [0.0221 | 00:03:32 | 10 |23 |7.52] (0,335 /0.397 64-77 0.2
6.0 0.0156 | 00:07:05 | 10 |9 /o |70.302 |0, 200 | 91.3l( | b2.50 | 37.50
8.0 [p.0039 | 01:53:12 | 10 | ([ |24 |/0.§64|0.198 |¢.145| 41.25 | 5575
11.0 [0.00049| 48:19:00 | 4 |]|,12§ | [045L|0.115 |3.569| 23.96 | 76.04
Temperature = 23°C |

Sieve Analysis
SANDS

Grain Size Sieve (Cum. Wt. .

& - No. - % Finer Cum. %

0.0 | 1.00 18 | 0.0) 9993 | 6.07 % GRAVEL _ 07|

1.0 | 0.50 35 0.03 29 B 0 70 % SAND 294

- : % SILT 118
2.0 | 0.25 60 0,10 99.3
> | 0.47 % CLAY 723.506
3.0 0.125 120 D‘M ﬁg.zs /'75
4.0 0.0625| 230 | D.5 4,04 | 346

pate NN 448y Pt
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b vo., 4 -1-3
Set No. C!A’ -4’

CENTRAL REGIONAL GEOCLOGY LABORATORY
PARTICLE SIZE ANALYSIS

7

(S5E&

. Cylinder No. lﬁ

Sample No.

% H20

% Organics

Original Sample Wt.

20.8b 2

Calculated Sample Wt. Z0. 009
i

Pipet No. | vo1.%2.22m1 % CaCO3 Removed: CaCQ3 Organics
Dispersant Wt. 0097 gm Silica -Gypsum
Pipet Analysis
SILTS AND CLAYS
Grain Size Time | Depth| Ggoss TRES Sevltl:lpile T‘?JE?J‘ % Finer Cum. %
@ mm Hr:Min:Sec cm gm gm gm gm
total|total | 00:00:20 | 20 |2 355 | 9522\0,b26 | 19429 1710 | 290
]
4.5 [0.0442 | 00:01:46 | 20 | 7] 427 7.30f 0.969 | 17660 | 8826 [ 14
5.0 [0.0312 | 00:01:46 | 10 7.4 | T.300 0484 (9077 758 245
5.5 [0.0221 | 00:03:32 10 §.078 7.597| 0424 | 13 60 5,77 34,23
6.0 0.0156 | 00:07:05 | 10 |&p2% | 7.697|0. 374 |11.b05| 58§01 |41.99
8.0 0.0039 | 01:53:12 | 10 ||} 445 |1 130 5252 .82 39.09 50|
11.0 .00049] 48:19:00 4 1014’)2 {0‘7/2( 0'[64— 4'78‘0 ZS.S‘) —7("!(
Temperature = 23°C |
Sieve Analysis
SANDS
Grain Size | Sieve [Cum. Wt. .
& o No. an % Finer Cum. %
0.0 | 1.00 18 | pooz | 9949 OOI % GRAVEL __
1.0 ] 0.50 35 1 g0 9995 | 0,05 % SAND 240
% SILT 3.2
2.0 | 0.25 60 005 6]6% 75 0.25 '
% CLAY 2389
3.0 0.125] 120 | 5. [@p 99 20 0.8
4.0 lo.0625| 230 | 0.8¢ |[97,]0 | 290 .

pate AWV A4 5, ALE




