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SUBSURFACE REPORT
OFF-SHORE INVESTIGATION
GILL CREEK REMEDIATION

DUPONT CHEMICALS
NIAGARA FALLS, NEW YORK

4 INTRODUCTION
Empire Soils Investigations, Inc. (Empire) was requested and authorized by Mr. Joe
Clark of DuPont Chemicals (DuPont) to collect and compile subsurface data for Gill Creek
Remediation project at DuPont’s facility located on Buffalo Avenue in Niagara Falls, New York.
The purpose of this investigation is to obtain geotechnical data with respect to the proposed
cofferdam at the creek.

This project was completed in accordance with a work plan provided by DuPont titled
"DuPont Chemicals, Niagara Falls Plant - Sampling and Testing Scope of Work on the Robert
Moses Parkway and in the Niagara River for Relocating 006/007 Outfalls to the Niagara River
Project and Gill Creek Remediation Project”. This document included a general layout plan and
Figure 4-4 which show the proposed locations of three (3) test borings, TH-3 through TH-5,
located in Niagara River. The number and locations of the test borings were selected by others.
Empire was furnished with a drawing entitled "Map Showing Site of Proposed Cofferdam for
Gill Creek Remediation Project” dated March 23, 1992. A partial copy of these drawings is
included in Appendix A.

Empire coordinated the subsurface investigation program with DuPont representatives and
Woodward-Clyde Consultants, civil engineers for DuPont. The test borings were drilled by
Empire using' a Failing F-10 drill rig on a barge. Neal R. Klettke, L.S., contracted by DuPont,
directed Empire crew at site to position the rig at the test boring locations in the river. The test
borings were logged in the field by an Empire Environmental Geologist. The Empire geologist
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monitored air quality and excavated soils with an organic vapor analyzer (OVA) during the field
work for health and safety purposes. The test boring logs are enclosed in Appendix B. Empire
conducted packer permeability testing within the rock strata in test borings. The results of these
tests are included in Appendix C.

Empire performed a gradation (sieve) analysis on a composite sample of overburden
material recovered from borings TH-3 and TH-5 as directed by Woodward-Clyde. The results
of the gradation analysis are enclosed in Appendix D.

Our interpretation of the subsurface conditions is based on the soil and rock sampled at
the test boﬁng locations. Variations from inferred soil characterization and ground water
observations should be expected. The subsurface logs should be referred to for a detailed
description of the subsurface conditions at each test location. The lines designating the interfaces
between various strata on the logs are approximate. The transition between strata may actually
be gradual.

SUBSURFACE MATERIALS
Test borings TH-3 through TH-5 were completed by Empire between April 14-16, 1992.
Borings TH-3, TH-4 and TH-5 were located on the western, central and eastern, respectively,
sections of the proposed cofferdam. The borings were advanced generally per ASTM D-1586
in overburden and ASTM D-2113 in rock. The river water was approximately 13.1 to 13.3 feet

deep during our drilling program. Drilling deck was situated 5.0 feet (TH-3 and TH-5) or 5.2
feet (TH-4) above the river water level.

The test borings revealed an approximately 0.6 to 0.7 feet thick layer of overburden
material consisting of gravel with little sand and trace silt over bedrock. Rock coring was
performed to depths of 50.4, 50.5 and 50.8 feet below the deck level in TH-3, TH-4 and TH-5,
respectively. The rock is gray dolomitic limestone. The rock is relatively highly fractured
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and/or weathered to depths (below the deck level) of approximately 28 feet in TH-3, 33.6 feet
in TH-4 and 32.5 feet in TH-5.

The Empire geologist scanned the recovered soil and rock samples in the field with a
Photoionization Detector (PID) for the presence of volatile organic compounds. The background
PID readings were 0.2 to 0.8 parts per million (ppm) within the overburden. The fractured rock
zone between 25.0 and 30.4 feet within TH-3 had PID readings approximately 200-300 ppm and
exhibited a chemical odor.

PACKER PERMEABILITY TESTS
Empire conducted packer tests in rock strata to estimate rock permeability in general
accordance with Section 118 of the Design of Small Dams (Department of the Interior, Bureau
of Reclamation, 1977, pp 193-196). Detailed results of these tests are provided in Appendix C.

The tests were performed between 30.4-50.4 feet in boring TH-3, 30.5-50.5 feet in TH-4
and 29.0-50.8 feet in TH-5. The test results indicate a permeability ranging from 2.56 x 10’
feet per second to 0.025 x 10° feet per second.

REMARKS
This report is intended for use by the client and its designated professionals to make site
evaluations and to advance the design of the project. Use of this report for other purposes is

not permitted without the written authorization of Empire Soils Investigations, Inc.

This report has been prepared in accordance with generally accepted geotechnical

engineering practices. No warranty or guarantee, either expressed or implied, is made.
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We appreciate the opportunity of service on this project. If there are any questions

regarding the report, please contact us.

Respectfully Submitted,
EMPIRE SOILS INVESTIGATIONS, INC.

ﬁ ”/VZ/ f} m
David R. Steiner
Senior Environmental Geologist

Sunil K. Mital, P.E.
Geotechnical Engineer -

¢
Dr. Mohamed M. Yasin, P.E.
Senior Environmental Engineer
BTA-92-073 - Page 4 -
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GENERAL INFORMATION & KEY TO SUBSURFACE LOGS

mechanics) data collected by the driller at the site, supplemented by

The Subsurface Logs attached 10 this repon present the observations and
through visuel identification by \echnicizns in the lzboratory. 1l is

classification of the material removed from 1be borings as determined
csutioned that the materisls removed from the borings represent only s fraction of the tous! volume of the deposits at the site and may not
necessanily be representstive of the subsurface conditions between adjacent borings of berween the sampled intervals. The dala presenied on
the Subsurfece Logs together with the recovered samples will provide a basis for evslusting the charscter of the significance relative 10 esch
other. Ofien anslyses of standsrd boring dsta indicste the need for sdditions] testing or sampling procedures 1o more accursicly evaluste the
subsurface conditions. Any evalustion of the contents of this report and the recovered samples must be performed by Professionsls. The
informstion presented in the following defines some of the procedures end terms used on the Subsurfsce Logs 10 describe the condilions

encountered.

1. The figures in the Depth column defines the scsle of the Subsurface Log.

2. The sample column shows, grephisally, the depih renge from which & sample was recovered. See Table 1 for & description of the
symbols used 1o signify the various 1ypes of ssmples.

3. The Sample No. is used for identification on sample contziners end/or Laborziory Test Reporns.

4. Blows on Sampler - shows the resulis of the *Penciration Test®, recording the number of blows required 10 drive & split spoon sampler

into the soil. The number of blows required for esch six inches of peneirstion is recorded. The first 6 inches of penelrstion is

considered 1o be a scating drive. The number of blows required for the second and third 6 inches of peneirstion is termed the
penciration resisiance, N. The outside dismeter of the sempler, the hammer weight and the Jengih of drop are noted 2t the botiom

of the Subsurface Log.

5. PID - Organic vspor meesurements aken with & Phoicionizstion Detector (PID). Measurements recorded in pans per million (ppm).

6. Symbol - Material symbol which indicates the 1ype of soil that was encountered during classification of the recovered soil ot the
spproximaie depth. The symbol indicated represents & spproximstie boundary berween soil types and the lransilion may be gradual.

7. All recovered soil ssmples are reviewed in the lsbosziory by an engincering 1echnitian, geologist, of geotechnical enginecr, unless
note otherwise. The visual descripiions sre made os the basis of & combinstion of the driller’s field descriptions and observations
and the sample as received in the laborstory. The method of visual classification is based primarily on the United Soi} Classification
(ASTM D 2487-83) with regard 10 the particle size 2nd plasiicity. (See Table No. I) Additionslly, the rclative portion, by weight,
of two or more soil types is Burmisier, ASTM Specie! Technical Publication 479, June 1970. (Sec Tsble TII) The description of the
relative soil density or consisiensy is besed upon the peneirstion records s defined on Tsble No. V. The description of the s0il
moistre is besed vpon the relative weiness of the soils 2s recovered and is described as dry, moist, wel and sstursied. Water
imiroduced in the boring either neturzlly or during ¢riling mey heve effecied the moisture condition of the recovered sample. Special

“terms are used as required 10 describe meteniels in prester detzil; several such 1erms 2re lisied in Table V. When sampling gravelly
oils with & siandard two inch dizmeler split spooa, the lrue percenizge of gravel is ofien not recovered due 10 the relatively small
ssmpler diameter. The presence of boulders end lzarge grzvel is somelimes, but not necessarily detecied by an eveluation of the casing
2nd samplers blows or through the *sction® of the ¢sill rig as reporied by the driller.

8. The descripion of the rock shown is besed on the :overed rock core end the driller’s cbservations. The terms frequently used in
the description are included in Tzble V1.

9. The siratificstion lines represent the approximste boundary berween soil 1ypes ¢nd the iransition mey be gredusl. Solid sirstificstion

Lines 2re based on the driller’s ficld observations.

10. Miscellancous observations and procedures noted by the drilier are shown in this column, including waler jevel observations. It is

imponsnt 10 realize the relisbility of the water Jevel observations depends upon the soil type (waier does not readily stabilize in 2 hole
through fine grained s0ils), and that drill water used 10 advance the boring may have influenced the observations. The ground waler
Jevel rypically will fluctuate sezsonslly. One or more perched or irapped waler Jevels may ex3st in the ground scasonelly. All tne.
svailsble readings should be evaluaied. I definite conclusions cennot be msde, it is ofien prudent 10 examine the conditions more
thoroughly through test pit excavations or waler otservations wells. A

11 The length of core run is defined as the Jength of peseiration of the core barrel. Core recovery is the Jength of core recovered divided
by the core run. The RQD (Rock Quality Designation) is the total picces of NX core exceeding 4 inches in length divided by the

core run. The size core barre) used is slso noted.




EMPIRE

BORNG NO.: _ B-1
STARTED: _ 5-7-91 || _SOILS INVESTIGATIONS INC. | SUBSURFACE SURF. ELEV.: _100.0%

FINISHED: __5-7-91 LOG SHEET 1 OF _1
PROJECT: AMPLE B R#A EL >LOCATION:
PRCJECT NO: CLIENT:
- . O .
’L';_ ‘lﬁ =z ELOWS ON . J -
N a_J 3 SAMPLER S % SOIL OR ROCK NOTES
EEE R~ CLASSIFICATION »
w |l <0746 M i
_ ‘2 bt 1/6 T2l el % N ]
1 1i214le6i6l10] 1 FILL i
/ [ i
Jie=2l - ) 1_|-<| WELL GRADED GRAVELS, GW |
\{ 2 1 |
g \_@ T POCRLY GRADED GRAVELS, GP al
B s R S Water encountered -
46 led] SILTY GRAVELS, GM at 4.8 feet. i
i Tl . o e eeeees |
. 75 "CLAYEY GRAVELS, GC i
i T -
N @/#‘—é VELL GRADES SANDS §W ™~ 77777 1
:\@ 7] POORLY GRADED SANDS, SP ~~~ ;
i e ® ]
5] ] "SILTY SAND, SM / ©
i o i e |
] CLAYEY SAND, SC |
i INORG. SILT AND VERY F. SAND, ~~~ 1
— 20 - _ CLAYEY SILT WITH LOW PLASTICITY, ML —
L / INORG CLAYS, GRAVELLY CLAY, SANDY i
| /) CLAY, SILTY CLAY, LEANCLAY, CL |
] \|;| 'ORGANIC SILTS AND ORGANIC SILTY. |
~ J.1 CLAYS OF LOWPLASTICITY, OL .
. INORGANIC SILTS, MH il
i INORGANIC BLAYSOFHIGH ~ ~~ ~ 7~ 77 ]
i /A PLASTICTY, FATCLAYS, CH i
| ORGANIC CLAYS OF MED TO HIGH |
50 - PLASTICTY,OH . ._... i
| } PEAT, Pt i
i Y ot : i
—3 SHALE RUN: 32.0'<40.0' T'
N e REC: 88% '
S l' ={ SANDSTONE RQD: 65% i
‘ SWISTONE T T Tt F
’Q}Jés:rbr'qé """"""""" I
= 40
DRILLER: o.;'mu. RG: - CME - 45
METHOD OF INVESTIGATION: ASTM D- 1§§§ Using HQ"QW Stem Auvgers '

vmm'—‘a Suynny, 70 F

CLASSIFIED BY: By Geologist

T Ppr-yet




TABLEI TABLEII. - TABLE V
The following terms are used in ‘classif)"mg_ Varved - . Horizoptal upiform 1
, . <oils consisting of mixners of two or more . Jayers or seams of
V Split Spooa soil types. The estimate is based on weight - o soil(s). 4
/4 Sample of total sample. - Layer - Soil deposit more than
- 6" thick.
Term Percent of Total Seam . Soil deposit Jess
m Shelby Tube | | Sample than 6" thick.
Sample *and” 35-50 % Parting - Soil deposit less than
. . %" thick.
some 20-35 % ) )
Tittle® 10 - 20 % Laminated -  lrregular, borizontal
53 Auvger or Test itle
.::: 2. 7 “trace” Jess than 10 % and angled seams
g Pit Sample. ' — and parings of soil(s).
(When sampling gravelly soils with a stan-~
3 ard split spoon, tbe true percentage of
I Rock Core gravel is often ot recovered due to the
relatively small sampler diameter.)
" TABLE NI TABLE IV,
Jdentification of soil types is made on basis of an The relative compactness Of copsistency is
estimate of pzrticle sizes, and in the case of fine described in accord wib the following terms. -
crained soils 2] basis of plasticity.
grained soils zlso on basis of PIASHCID Granular Soils Cohesive Soils
Soil Type Soil Particle Blows Blows
Size Term per Foot, Term per Foot,
N N
Boulder > 127 Loose < 1 Very Soft <3
Cobble 3"-12° i Firm 11-30 | st - |- 3-5
Gravel-Coarse 3'-% Course Grained Compact 31-50 | Medivm "6 .18
-Fine %" -7#4 (Granular) Very Compact > 50 Suff 16-25
Sand-Coarse #4-#107 - - ) Hard > 25
-Medj - # e o . e
.Z;{e‘imm iig X ‘égo (Large particles in the soils will ofien significantly
e e influence the blows per foot recorded during the
Silt: Nop-Plastic (Granular)  ,xo | Fine Grained Pepetration Test.)
Clay: Plastic (Cobesive)

TABLE VI

Rock Classification Terms -

Meaning -

Scratcbed by fingerpail.

Eardness: Soft - S
Medium Easrd Scratheed easily by penkmife. .
Bard -~ - - Scractbed with difficulty by penkmife.
Very Hard - Cannot be scratched by penknife.
Weatbering: Very Weathered Jnaged‘from tbe‘relaﬁti\je zmounts of disintegration
Weathered iron staining, core recovery, clay sezims, etc.
Sound ‘ ' ’
Bedding: Lamirated Naniral Breaksin ~ (- < 1% )
S _ Thin Bedded Rock Layers =~ (- 17-4" )
Bedded . o (- 47120 )
- . Thick Bedded ( 12°-36" )
o Mazssive R ¢ > 36" ) -
" (Fracturing refers 1o patural breaks in the 702K oriented at some angle 10 the rock layers.)

» |




fowe EMPIRE

STARTED: _4-16-92 || SOILS INVESTIGATIONS INC, | SUBSURFACE

BORINGNO: _TH-3

SURF. ELEV.: o

FINISHED: _4-16-92 LOG SHEET 1 OF 3
BTA-92-073
PROJECT: Dupont-Gill Creek Remediation LOCATION: Offshore-Mouth of Gill Creek
CUENT: E. |. Dupont DeNemours & Co. Niagara Falls, NY
. (@]
E m = BLOWS ON _o_l
gy SAMPLER 2 SOIL OR ROCK NOTES
EEE < CLASSIFICATION
w o <[0,/16 T8 w
_ ‘;’ 9 |6l /12l 18l 24
DECK OF BARGE Drilling Deck is 5.0’
above River water
7] level
— -
— 5 - cZ20AN TOP OF WATER (RIVER) AT 5.0" /1 -
.
15,
i I55;
u 4; ] |
;F .
= 10 - <:. ] a
2T
i E5ig |
i |
1 I5is WATER
Y
_ I |
.; .
7 =* Split Spoon refusal
L at 19.0’
— 15 = 1;, : —]
P
T
— ':;. . H
Py
] 57(50//0.2' L2\ TOP OF OVERBURDEN AT 18.3' Instalied 3" |
ZR REF BG |3 - diameter Flush
: Gray and brn. f-c GRAVEL, little f-c Sand, /. Joint (F.J.) Casing
tr. silt (wet, GW) 10 20.0°
e 20 et
DRILLER: J.Lamm DRILLRIG: Failing F-10

METHOD OF INVESTIGATION: NX ROCK CORE

WEATHER: RAIN, 30’s

CLASSIFIED BY: D.R. Steiner




EMPIRE somano; TH3
STARTED: _4-16-92 || SOILS INVESTIGATIONS INC. | SUBSURFACE SURF. ELEV.: p.o
FINISHED: _4-16-92 LOG SHEET 2 OF 3
BTA-92-073
PROJECT: Dupont-Gill Creek Remediation . LOCATION: Offshore-Mouth of Gill Creek
CLIENT: E. l. Dupont DeNemours & Co. Niagara Falls, NY
. [=]
il I BLOWS ON 1
s w =3 SOIL OR ROCK
T |of SAMPLER o NOTES
e > CLASSIFICATION
w v (o0 16 /1128 L
N ‘2:’0 9 |6l 1201824 _
Gray Dolomite LIMESTONE Rock, Clean out inside of
weathered to sound, hard, frequent casing with 2-7/8" | |
horizontal fractures, occasional styolites Roller Bit to 20.4'
More frequent horizontal fractures ]
23.5-25.0'
RUN |
Vertical fracture 24.5'-24.6’ #1=20.4’-25.0'
- (Core Block) T
REC=45'/4.6'
RQD=1.3'/4.6' i
Lost Drilling Water
Fractured and weathered Rock, possible | at~22.0' I
Core loss 27.5'-28.1 PID on Rock
Rock becomes sound at 28.1' Core=BG H
Contains Gypsum-filled zones at 28.1'-29.7
RUN |
#2=25.0'-30.4'
- % REC=5.1'/5.4 ]
RQD=3.5'/5.4'
PID on Fractured i
Zone=200-300 ppm
Chemical Odor i
Core Block at start
of Run #3 i
- ¥ RUN T
#3=30.4'40.4’ |
REC=99%
RQD=93%
PID on Rock i
Core=5-20 ppm
Contains Gypsum-filled zones at 38.5'-39.2' i
Contains horizontal fractures 38.9'-39.5' i
— 40 —ed
DRILLER: J.Lamm DRILLRIG: Failing F-10

METHOD OF INVESTIGATION: NX ROCK CORE

WEATHER: RAIN, 30’s

cLassiFieD BY: D.R. Steiner




EMPIRE sommono. TH-3
STARTED: _4-16-92 l SOILS INVESTIGATIONS INC. l SUBSURFACE SURF. ELEV.: +
FINISHED: _4-16-92 LOG SHEET 3 OF 3
BTA-92-073
PROJECT: Dupont-Gill Creek Remediation LOCATION: Qffshore-Mouth of Gill Creek
CLIENT: E. |. Dupont DeNemours & Co. Niagara Falls, NY
. (=]
ol 1 BLOWS ON d |
Tz @ N SAMPLER o SOl OR ROCK NOTES
EES > CLASSIFICATION
W 6| &[0 T6 121187 y (L
- o 6l 12118124
Contains sound bedrock RUN
#4=40.4-50.4'
REC=100%
RQD=100%

- 45 -1
- w —y
7 Boring Complete at 50.4° Tremie Grouted

Borehole at
] Completion
e 55 — —
- 60 —
DRILLER: J. lamm DRILL RIG: Failing F-1
METHOD OF INVESTIGATION: NX ROCK CORE
weaTHER: RAIN, 30’s . CLASSIFIED BY: D.R. Steiner




EMPIRE sommaro; TH4
STARTED: _4-15-92 [ SOILS INVESTIGATIONS INC. | SUBSURFACE SURF. ELEV.: +
FINISHED: _4-15-92 LOG SHEET 1 OF 3
- BTA-92-073
PROJECT: Dupomt-Gill Creek Remediation LOCATION: Offshore-Mouth of Gill Creek
CLIENT E. . Dupont DeNemours & Co. Niagara Fallg, NY
. o
t ﬁ z BLOWS ON 6|
1 24| sameer 8 SOl ORROC NOTES
EET £ CLASSIFICATION
w | €0 /16 Tiz2/Te T o
| o 9 | /611218l 24
0 DECK OF BARGE Drilling Deck is 5.2
i above River water |
level
= a1
— 5 . TOP OF WATER (RIVER) AT 5.2 H
. 15 WATER i
4 T 1
—~ 10 ~ - -
i F |
_ I |
£
i I |
— 15 = " -
] 7 [50/[0.2 L1\ TOP OF OVERBURDEN AT 18.3" |
A 1 REF BG [\
¢ 2!, Gray medium GRAVEL, ifttle - Sand, r. | S-1 Poor recovery
‘sitt wet,GP) !
b 20 o
DRILLER: J. Lamm DRILLRIG: Failing F-10

METHOD OF INVESTIGATION: NX Rock Core
WEATHER: - CLOUDY, 30’s

CLASSIFIED BY:

D.R. Steiner




EMPIRE

DATE BORINGNO.. _TH-4

STARTED: _4-15-92 |[ SOILS INVESTIGATIONS INC. | SUBSURFACE SURF. ELEV.: +

FINISHED: _4-15-92 LOG SHEET 2 OF 3
BTA-92-073

PROJECT: D nt-Gill Creek Remediation

LOcATION: Offshore-Mouth of Gill Creek

CLIENT: E. l. Dupont DeNemou X Niagara Falls, NY
. [=]
il BLOWS ON d
:1: ﬁ 5 SAMPLER E SOIL OR ROCK NOTES
EEE > CULASSIFICATION
W o &0 16 11271187y «
- o 6l12181 724
Gray Dolomite LIMESTONE Rock, hard, Advanced 3" F.J.
slightly weathered to sound, occasional Casing to 19.5’ |
horizontal fractures, occasional styolites Advanced 2-7/8"
Roller Bit to 20.5’
Horizontal Fractures: NX CORE i
2‘5'20'9. RUN #1 20.5'-30.5'
.4-22.5 H
, REC=100%
228229
245-24.6' RQD=91%
25.1-25.4’ PID=BG on Rock
» Core B
% ~5% Drilling water
return while Coring
from 20.5°-22.0’ 1
Apparent "softer” i
rock at 22.0' |
No drilling water
return below 22.0’ |
- 30 Contains zone of vugs and fractures RUN ml
31.1°-31.4', possible core loss #2=30.5'-40.5'
REC=98% i
RQD=84%
Contains horizontal and sub-horizontal
fractures 32.6'-33.6' i
b 35 —td
Contains seam-filled with Calcite and i
Gypsum at 39.0'
e 40 D
DRILLER: J. Lamm DRILLRIG: Failing F-10

METHOD OF INVESTIGATION: NX Rock Core

WEATHER: CLOUDY, 30’s

CLASSIFIED BY: D.R. Steiner




EMPIRE somnano: TH-4.
STARTED: _4-15-92 l SOILS INVESTIGATIONS INC. | SUBSURFACE SURF. ELEV.: +
FINISHED: _4-15-92 LOG SHEET 3 OF 3_
BTA-92-073
PROJECT: Dupont-Gill Creek Remediation LOCATION: Qtfshore-Mouth of Gill Creek
CLIENT: - E. I. Dupont DeNem & Co. Niagara Falls, NY
ol 2
P 41 BLOWS ON 5'
Y [ w SOIL OR ROCK
T (@] SAMPLER g NOTES
EET = CLASSIFICATION
w || 10 716 Tz Te Ty L
= 61120718l 24
40 RUN
#3=40.5'-50.5’
Vertical Fracture: 43.0-43.8' REC=100% i
RQD=99%
PID=BG on rock
core
— 45
Fractured Rock: 49.5-49.6’
- 50
] Boring Complete at 50.5' Tremie Grouted
i Borehole at
Completion
= 55 -
—‘
- 60
DRILLER: J.Lamm DRILLRIG: Failing F-10
METHOD OF INVESTIGATION: NX Rock Core
WEATHER: CLOUDY, 30’s cLassiFiep BY: D.R. Steiner




DATE EMPIRE BORNG NO: _TH-§
STARTED: _4-14-92 |[ SOILS INVESTIGATIONS INC. | SUBSURFACE SURF. ELEV.: +

FINISHED: _4-14-92 LOG SHEET 1 OF 3
BTA-92-073

PROVECT:  Dupont-Gill Creek Remediation LocATION: Offshore-Mouth of Gill Creek
CLIENT: E. l. Dupont DeNemours & Co. Niagara Falls, NY

BLOWS ON

SAMPLER SOIL OR ROCK

CLASSIFICATION NOTES

SAMPLES
SAMPLE NO
SYMBOL

0 716 /112/]18 N
6{712{718 /24

o DEPTH-FT.

DECK OF BARGE Drilling deck is 5.0°
above River water
level

PID =Photoionization| |
Detector readings

(ppm)
Background (BG)
- 5 : TOP OF WATER (RIVER) AT 5.0'/1 PID=0.20.8 ppm 7]

L
T To-ToT

WATER i

i R R PR A VD FYED P |

rY

Ia To -

PP Pl Palfh FalrSh PolfR AolT AuPED P AU P Pl PalFSh PuFS PR Palbis Pulf?

NN NN N W D TN RN AN N N N N N N AN N N

Kl IR e P P Y

. Y

e la ~Ta -Te “To T4
TN LT (T I T TR ey T

35(50/[0.1 "=\Top of OVERBURDEN at 18.2’ N H
i ! / RER BG ==., Brn. f-c GRAVEL, little f-c Sand, tr. silt, tr.
~ 20

vshells (wet, GP-GW) ' i

T e e e e e m e e e e o = = ===

Sample Spoon refusal at 18.8’ i

DRILLER: J.lLamm DRILLRIG: Failing F-10
METHOD OF INVESTIGATION: NX ROCK CORE
WEATHER: CLOUDY, 30’s CLASSIFIED BY: D. R. Steiner




EMPIRE sommno: TH:S
STARTED: _4-14-92 |[ SOILS INVESTIGATIONS _INC. | SUBSURFACE | .. 3
FINISHED: _4-14-92 LOG SHEET 2 OF _3_
BTA-92-073
PROJECT: Dupont-Gill Creek Remediation LOCATION: Offshore-Mouth of Gill Creek
CUENT: E.I.D nt DeNemou Niagara Fallg, NY
. o

o= BLOWS ON g

L+ |3y SAMPLER § SOIL OR ROCK NOTES

EEE = CLASSIFICATION

w (» <0 76 7Ti27Tig “

_° 9 |6l /1218124 ,

2 Gray Dolomite LIMESTONE Rock, hard, 3"Flush Joint (F.J.)
weathered to sound, occasional Styolites, | casing (temporary)
occasional fractured zones, occasional Is 22.4' long
vuggy zones Advanced F.J.

Zones of Weathered and fractured Rock: Casingto 19.8. i
' 19.8’-20.0° Clean out inside of
20.3-20.6’ casing with 2-7/8" H
(Possible Core loss) Roller Bit.
Fractured Rock: RUN H
20.8’-21.2 #1=19.8'-20.8'
— 25 23.0'-23.4’' REC=80% -4
24.1'-24.2' RQD=30%
25.4’-25.6' RUN
Vertical Fracture: 24.3'-24.9' #2=20.8-27.3'
All Rock recovered from RUN #3 was (Core Block) |
highly weathered and fractured, except REC=5.7/6.5" (may
one piece, 0.25' long. have broken off
White , soft material (possible Gypsum) high) i
was recovered near the end of the run. RQD=3.7/65'
Hole open to 28.4" after coring to 29.0’ RUN i
Fractured Rock 29.0-29.3' #3=27.3"-29.0°
— 30 Rock becomes sound @ 29.3' REC=80-90% -
(estimate)
RQD=0% =
RUN
Fractured and vuggy @ 31.9'-32.5' #4=29.0'-30.8’ i
PID on Rock Core from 31.9'-32.5'= REC=100%
200-300 ppm RQD=1.5'/1.8’
PID on Rock
| Core=BG from
» 19.8'-29.0° T
PID on Rock
Core=BG-1.5ppm []
from 29.0’-30.8"
RUN x
#5=30.8'-40.8
REC=10.0'/10.0' H
RQD=90%
= 40 b
DRILLER: J.Lamm DRILL RIG: Failing F-10

METHOD OF INVESTIGATION: NX ROCK CORE

WEATHER: CLOUDY, 30’s

classifeD BY:  D. R. Steiner




EMPIRE somno: TH-S.
STARTED: _4-14-92 |[ SOILS INVESTIGATIONS INC. | SUBSURFACE SURF. ELEV.: +
FINISHED: _4-14-92 LOG SHEET 3 OF 3_

BTA-92-073
PROJECT: Dupont-Gill Creek Remediation LOCATION: Offshore-Mouth of Gill Creek
CLIENT: E. l. Dupont DeNemours & Co. Niagara Fallg, NY
. o
g v BLOWS ON 2 SOIL OR ROCK
T |&f o SAMPLER g NOTES
EES = CLASSIFICATION
w
u |u &lo 7T6 _7Ti21i8
_ 2 9 6l 12l 18l 24].
40 RUN
#6=40.8'-50.8'
REC=82% ]
RQD=82% (left 1.8’
of Core in Hole) 1
— 45 -+
-T
Juser w L
7 Boring Complete @ 50.8’ Tremie Grouted I
Borehole at
7 Compiletion i
= 55 — ——

L 60 -t

DRILLER: J. Lamm DRILLRIG: Failing F-10

METHOD OF INVESTIGATION: NX ROCK CORE
WEATHER: CLOUDY, 30’s

cuassiFiensy: D. R. Steiner
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This form is for pressure permeability test performed below the water table.
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REPORT OF PRESSURE PERMEABILITY TESTS IN STABLE ROCK
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REPORT OF PRESSURE PERMEABILITY TESTS IN STABLE ROCK
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APPENDIX D




GRAIN SIZE DISTRIBUTION TEST REPORT

o
-
»

2 in
“JPL-1/2 in.

in

=13 in.

St P
374 in.
1/2 in
~13/8 in.

¥140

< $200

T 1¥4
¥20

1 #40
¥60

100 e

30

80

MRl

50

40

PERCENT FINER

30

20

10

200 100 10.0 1.0 0.1 0.04 0.001
: GRAIN SIZE - mm

Test|%+75m % GRAVEL X SAND %¥ SILT % CLAY
e 5 0.0 g2.2 31.7 6.1

LL PI Dgs | = Dso Dso Dag D45 D10 Ce Cy

[ ] 21.38 | 11.42 B8.15 2.958 |0.3639 {0.1866 | 4.11 61.2

MATERIAL DESCRIPTION - USCS AASHTO

® Gravel some sand trace silt or clay. ' GP-CGM A-1-3

Project No.: BTA-82-073 . .. Remarks:
Project: Dupont - Gill Creek Remediation '

Composite sample :
® Locastion: Offshore Test Borings :

TH-3,5-1 / TH-5,5-1

Date: 4/28/92
GRAIN SIZE DISTRIBUTION TEST REPORT

EMPIRE SOILS INVESTIGATIONS, INC. Figure No. L-t
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