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SUBSURFACE REPORT
ON-SHORE INVESTIGATION
GILL CREEK REMEDIATION

DUPONT CHEMICALS
NIAGARA FALLS, NEW YORK

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 and environmental 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 one (1) test pit and two (2) test borings. A
copy of these drawings is included in Appendix A.

The subsurface investigation program included test borings TH-1 and TH-2, and test pit
PTP-4. The number and locations of the test borings and test pit were selected by others. Neal
R. Klettke, L.S., contracted by DuPont, staked the test locations in the field and determined

ground surface elevations. These elevations are referenced to the DuPont datum.

Empire coordinated the subsurface investigation program with DuPont representatives and
Woodward-Clyde Consultants, civil engineers for DuPont. The test pit was excavated by
Sevenson Environmental Services, a subcontractor for DuPont, using a track-mounted Komatsu
300 backhoe. The test borings were drilled by Empire. The test pit and borings were logged

in the field by an Empire Environmental Geologist. The Empire geologist monitored air quality
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and excavated soils with an organic vapor analyzer (OVA) during the field work for health and
safety purposes. The test pit and boring logs are enclosed in Appendix B. Empire conducted
packer and/or gravity permeability testing within the rock strata in test borings. The results of

these tests are included in Appendix C.

Empire collected samples of overburden materials during the test pit excavation for
geotechnical and chemical laboratory analyses. Geotechnical and chemical analytical parameters
for the overburden samples were selected by DuPont and/or Woodward-Clyde personnel. The
results of geotechnical laboratory testing, which included gradation (sieve) analysis and Atterberg
Limits tests, are enclosed in Appendix D. Geotechnical analyses were completed by Huntingdon
Analytical Services (HAS) of Middleport, New York; a subsidiary of Empire. Chemical
analyses were completed by Recra Laboratories of Amherst, New York, contracted by DuPont.

Our interpretation of the subsurface conditions is based on the soils sampled at the test
pit and boring locations and the results of laboratory soil tests. 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.

A review of geotechnical and chemical analytical data for the soil and ground water
samples for this project and preparatibn of associated environmental and geotechnical |

recommendations was not in Empire’s scope of services.

" TEST BORINGS TH-1 AND TH-2

Test borings TH-1 and TH-2 were completed by Empire between March 23-27, 1992

using a CME-55 track-mounted drilling rig. Boring TH-1 was located on the western and boring
TH-2 was situated on the eastern sides of Gill Creek and at the bank of Niagara River. The
borings were advanced generally per ASTM D-1586 in overburden and ASTM D-2113 in rock.
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The test borings TH-1 and TH-2 revealed fill materials extending to depths of about 14.2
and 13.1 feet, respectively, below grade. The fill consists of an upper layer of clayey silt with
variable amounts of sand to 4.0 feet (TH-1) and 3.5 feet (TH-2). This upper layer is underlain
by shot rock in TH-2 and gravel to sand sized crushed limestone in TH-1. Boring TH-2 was
offset to several locations in its vicinity as auger refusal within the shot rock was encountered.
Rock coring was performed to depths of 45 féet in TH-1 and 45.9 feet in TH-2. The rock is
gray dolomitic limestone. An apparent void was noted at depths of 16.8 to 17 feet in TH-1.
The rock is highly fractured and weathered to depths of 17.5 feet in TH-1 and 24 feet in TH-2.
An allowable load bearing pressure of 25 tons per square foot may be considered for competent

rock below the fractured or weathered zones.

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 fill materials. The rock samples
had PID readings up to approximately 400 ppm and exhibited a noticeable chemical-type odor.

TEST PIT PTP-4
Test pit PTP-4 was completed on March 20, 1992. The pit was located on the eastern

' bank of Gill Creek at Niagara River and just south of Robert Moses Parkway.

Grass and a thin layer of topsoil were observed at the ground surface. Below the topsoil,
miscellaneous fill materials consisting of clayey silt with sand, gravel and boulders were
encountered to a depth of approximately 4 feet. Excavation through these fill materials using
the backhoe was relatively easy. Fill materials consisting of crushed limestone rock and
boulders ("shot rock") were encountered between depths of 4 feet and test pit termination depth
of 16 feet. The diameter of some of the large boulders was as much as 4 feet. Water was
encountered in the excavation at a depth of ai)proximately 11 feet. Excavation effort was

moderate to difficult through the shot rock.
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PID readings on excavated fill materials from test pit PTP-4 were at background levels.
The Empire geologist collected separate samples of both the upper finer-grained fill materials

and the shot rock fill for geotechnical Jaboratory analysis.

PACKER AND GRAVITY PERMEABILITY TESTS
Empire conducted pa.cker and gravity 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 constant head gravity test in boring TH-2 between a depth of 13.5 and 25.9 feet
indicated a rock permeability of approximately 2.1 x 10° feet per second. Packer tests in
borings TH-1 between 19.5-45.5 feet and TH-2 between 25.9-45.9 feet indicate a permeability
typically ranging from 0.4 x 10® feet per second to 4.4 x 10 feet per second.

Grout injection test was attempted in borehole TH-1 between 19 and 45 feet depths. The
rock formation accepted approximately 20 gallons of grout in about 6 minutes. The test was

terminated as subsequent grout intake stopped. Grout mix proportion was 25 gallons water with

. four (4) 94-pouhd bags of portland cement.

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 and
environmental 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.

regarding the report, please contact us.

Respectfully Submitted,
EMPIRE SOILS INVESTIGATIONS, INC.

Ot R, S

David R. Steiner
Senior Environmental Geologist

Sunil K. Mital, P.E.
Geotechmcal Engmeer

e W Mpse

Dr. Mohamed M. Yasin, P.E.
Senior Environmental Engineer
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If there are any questions

4-24-92



APPENDIX A

[



| PACKAGE Or-3
== LT
IR A

e L _I DA _inie

BRINE
FILTERS 11

ATERNATE RQT inG
\ LR CACLR a0 ™

Ml Ra i LACAD

.....

0 0n suErems -~ |

R Rt o] - |

RETUAN BRINE
STORAGE TR,
04 1y+5

5410
T CONTainuENT PiPIRG 97 ._\"' ¢
6 CARRILR Liné ROTED 4
vADLAGROWD (T4} v

e kil

EHTH1 -7

_ '
Y
A —/r H ——— A0 R
J1senance’ g . Daw WAL
sl N s

TEST BORING AND TEST PIT
LOCATIONS ARE APPROXIMATE

REWEDIAT O
oo wal

. '4'?:2-(5&5_5,

\.
o N

PROJECT: BTA-92-073

DRAWING NO: A

SITE LOCATION MAP

DATE: APRIL 1992

ON-SHORE INVESTIGATION
SCALE: N.T.S.

GILL CREEK REMEDIATION
NIAGARA FALLS, NEW YORK

CHECKED BY: ---

DRAWN BY: ---




Woodword—Clyde Consuilcnis e

N

MATCHUINE SEE FIG S

LOCATION OF
OF NEW TEMPORARY
OUTFALL, - !
NIAGARA RIVER,
opsmnonrp.{. me WATER EL. 564
TEMPORARY :
COFFERDAM -
SCALE: 1"=100"
Job No. :2291%8- PLAN VIEW OF TEMP.
g, e L
OUN CORPORATION  [oote + 2714752 | ro. 4me [EMT- _ a

TEST BORING AND TEST PIT
LOCATIONS ARE APPROXIMATE

SOILS INVESTIGATIONS: INC.

_m——
e
e=—-—_ ———————~|



APPENDIX B




r

- informetion prescnted in the following defines some of the prose

GENERAL INFORMATION & KEY TO SUBSURFACE LOGS

servations and mechanical data collecicd by the driller atthe site, supplemented by
determined through visual identification by technicizns ip the labonatory. it is
cautioned that the materisls removed from the borings represent only & frection of the tots] volume of the deposits at the site and msy not
necessarily be representative of the subsurface conditions between sdjscent borings or berween the sampled intervals. The data presented on
the Subsurfsce Logs logether with the recovered samples will provide a basis for evaluating the cheracter of the significance relative o esch
other. Oficn anslyses of sizndard boring datx indicaie the need for 2dditions! testing or sampling procedures 0 more sccuraiely evaluate the

subsurfsce copditions.” Any cvaluation of the conlents of this report and the recovered samples must be performed by Professionsls. The
dures end terms used on the Subsurface Logs 1o describe the conditions

The Subsurface Logs stiached 1o this repont present the ob
classification of the materiz] removed from the borings 25

encountered.
1. The figures in the Depth column defines the scale of the Suﬁsgrfat_:: Log.
2. The sample column shows; grephically, the depth renge from which 8 semple was recovered, See Table for & description of the
symbols used to signify the vanous 1ypes of ssmples. : ’ :
3. . Toe Semple No. is used Jor idm‘qﬁ;aﬂon on saxiapie con-uinersl mélor Laborsiory Test Reporis.
4. Blows on Sampler - shows the results of ;h': *Peneiretion Test®, recording the number of blows required 1o drive 8 split spoon s.-impler -

into the soil. The number of blows required for esch six inches of penciration is recorded. The first 6 inches of penetration is
considered 10 be a sealing drive. The number of blows required for the second and thind 6 inches of pencuration is termed the
penciration resistance, N. The ouside diameter of the szmpler, the hammer weight and the Jength of drop are noted at the botiom

of the Subsurface Log.
s. PID - Organic vapor measurements sken with & Photoionizstion Detector (PID). Measurements recorded in pants per million (ppm).

6. Symbo! - Material symbo} which indicaies the 1ype of soi) that was encountered during classification of the recovered soil at e »
approximste depth. The symbol indiceled represents an approximate boundary berween soil types and the Wransition may be gradual. -

7. All recovered soil samples are reviewed in the leboratory by an cngin::r'mﬁ 1echnician, geologist, or gcomhrﬁul'cngine;.r, unless
poic otherwise. The visual descriptions are made ot the basis of a combination of the driller’s ficld descriptions 2nd observations
and the sample as received in the laboratory. The method of visual classification is based primarily on the United Soil Classification
(ASTM D 2487-83) with regard 10 the panicle size 2nd plasticity. (Scek Tsble No. IT) Additionally, the relative pdrﬁo'xi. by weight, -
of rwo or more soil types is Burmister, ASTM Spesial Technica) Publication 479, June 1970. (See Table IN) The description of the
relative soil density or consisiensy is besed upon the penciration records as defined on Table No. IV. The descripiion of the soil "
moistre is besed upon the relative weness of the soils 2s recovered and is described a5 dry, moist, wet and satunied.: Water
introduced in the boring cither naturally or during drilling may have sffected the moisture condition of the recovered sample. Special

“yerms are used 2s required 1o dessribe maierials in greater dewsil; several such terms sre listed in Table V. When sampling gravelly
olls with » standard two inch dizameter split spoon, the lrue percenizge of gravel is oficn not recovered due 10 the relatively small
ssmpler diameter. The presence of boulders 2nd lzsge gravel is sometimes, but not necessarily detected by an evalustion of the casing
2nd samplers blows or through the *action® of the crill rig as reponed by the driller.

8. The description of the rock shown is besed on the rzzovered rock core and the driller’s observations. The terms .fnqucnuy used in
the dessription are included in Teble VI ’ : ;

9, " The suratification Jines represent the apbroxiri'm_z boundary berween soil types and the Wransition may be gradual. Solid anstification ]
Lines 2re based on the driller's ficld obscrvations. :

10. Miscellantous observations and procedures noted by the driller are shown in this column, including water level observations. Itis
important 1o realize the relisbility of the weter Jevel observetions depends upon the s0il type (weler does not readily siabilize in » hole
through fine grained soils), and that drll water used 10 sdvance the boring msy have influenced the observations. The ground waler
Jeve) typically will fluctuate scasonslly. One or more perched or trzpped water Jevels may ¢x3st in the ground scasonally. All we’
available readings should be evaluaied. If definite conclusions cannot be msde, it is ofien prudent 1o examine the conditions more’
thoroughly through test pit exczvations or waler observations wells. : )

11, The length of core run is defined as the Jength of peactration of the Ebn barrel. Core recovery is the length of core recovered divided
by the core run. The RQD (Rozk Quality Designaiion) is the total pieces of NX core exceeding 4 inches in lengih divided by the
core run. The size core barrel used is also noted. : L ' o g




DATE EMPIRE SUBSURFACE 5CANG NO.: _ B-1

STARTED: _5-7-91_|L SOILS INVESTIGATIONS INC. | SURF.ELEV.: _100.0%

INORG. SILT AND VERY F. SAND, v
CLAYEY SILT WITH LOW PLASTICITY, ML

FINISKED: _5-7-91 LOG . |skEET _1_ OF _1_
PROJECT: SAMPLE SUBSURFACE LOG LOCATION:
PRCJECT NO: CLIENT:
- . o )
= IW = ELOWS ON
P E ks . -
. o |2 SOIL OR ROCK
= 25 SAMPLER o2 OlL OR RO NOTES
EElE - = CLASSIFICATION 4
W Bl €10 /16 /127 ¢ o
:tz ‘ "’l/e A }/sl A4 M )
172746 ({6]10] 1 |

Wzier encountered
gt 4.8 Teet.

lll’_l[ll'llllll"']ll]Illlll'—_rll_]:l—lll

— 20— ____________________________
s 7 INORG CLAYS, GRAVELLY CLAY, SANDY
- (/4. CLAY, SILTY CLAY, LEANCLAY. CL .
| 1l;| ORGANIC SILTS AND ORGANIC SILTY.
- L1 CLAYS OF LOWPLASTICITY, OL _____,
L s : INORGANIC SILTS, MH =™~~~ 7~
i /] IRORGANIC CLAYSOFHIGH ~ ~~ 7~ 7~
i PLASTICTY, FATCLAYS, CH ...
B ORGANIC CLAYS OF MED TO HIGH
20 JPLASTICTY,OH Lo ]
i ] PEAT, Pt
----------------------- ’
S SHALE RUN: 32.0'40.0'
~ = REC: 88%
s | ! =] SANDSTONE RQD: 6E%
lg l SEETONE T T T T T TT
| e e e e e e e e e e |
B3 LMESTONE |
DRILLER: SALLRG: CME: 25
METHOD OF INVESTIGATION:  ASTM D-1586 Using Hollow Stem Augers "‘ _
WEATHER Sunny, 70 F _ CLesSFIEDEY: By Geologist




TABLE V

TABLEI TABLE I
The {ollowing terms are used 1o (:]a.ssif)'ing\ Vared . Honzepte] uniform W
_ o : «oils consisting of mixTuers of rwo or more P Javers oF seams of
? Split Spoea soil 1ypes. The estimate js based on weight soil(s).
42 szple of 1012} szmple. - Leyer - Scil deposit more than
6" thick.
Term Percent of Total Seam - Soil deposit less
m Shelby Tube Sample ben 6 thick.
Sample S 35 .50 % Periing - ‘Soél dr::pf-:sit Jess 1bzn
"some” 20-35 % L ominated I/:.‘: ‘h’f]"' horizont]
SHO oTe) mina! - ecular, honzople
@ Avger or Test linle ] 1011; ;01;5 . andgingle.d i
: “trace” ess than ] s
Pit Sample ks : : znd parings of soil(s).
(When szmpling gravelly soils with a stzn~~
e s 278 sphit spoon, 1he lrue pereenizge of
l Rock Core gravel is ofies pol rezovered due to ibe
relatively small ssmpler dizmeter.)
CTABLE X TABLE IV

Jdentification of soil nypes is made on besis of 2n
estimzte of panicle sizes, zpd in the czse of fine
crained soils zlso on basis of plasticiny.

The relative compactness or copsisiency is
described in sccord wib the following terTms.

Granvlar Soils

Cohesive Soils

TABLE VI

Soil Type Soil Partide Blows Blows
Size Term per Foot, Term per Foot,
N N
Boulder > 12° .
can i
Gﬁ\‘E]'COEﬂ"SS .U Course Gﬁi:}td Compaet 3150 Medium 6«15
-Fine U 74 Very Compatt > 50 Sufl 16 - 25
Sznd-Cozrse #4 - £10 ¥ard > 25
Wedin F1f) - &
.I;ﬁn.fn ;io N #;ga (Large particles in the soils will ofen sig:}iﬁ:an:ly
influence the blows per foot recorded during e
Silt: Noo-Plesiic (Gravvlar) ¢ o | Fioe Grained Penetratiop Test.)
Clzy: Plastic (Cobesive)

Rock Classification Terms

Meaning

Hardoess: Soft Scrziched by fingernzil,
Wedivm Ezrd Scratheed easily by penkmife.
Hard Scractbed with difficulty by pealmife.
Very Hard Cazpot be scratched by penlaife.
Weslbering: Very Wezthered Judged from the relative zmouts of dicintegrztion
Weathered iron stzining, core secovery, clzy seams, ¢ic.
Sound '
Bedding: Lzmizated Natora) Breaks o ( <1* )
. Thin Bedded Rock Layers { 1"-4" )
Bedded . { 4% -12" )
Thick Bedded ( 127-36" )
S Massive ( > 56" )
TS,

=+ (Fratruring refers 10 patural breaks in the 703K oriented &t some zogle 10 the rock Jayers.)

5—"7—7,—_

M




DATE

EMPIRE

sTARTED: _3-23-92 || SOILS INVESTIGATIONS INC. | SUBSURFACE

LOG

FINISHED: _3-25-92

BTA-92-073

BORINGNO: _TH=-1

SURF.ELEV.: _569.9 %
SHEET _{_ OF 2

PROJECT: Dupont - Gill

reek Remediation

LOCATION: Mouth of Gill Creek

— 25

DRILLER: A. Koske

CLIENT: E. I. DuPont de Nemours & Co. Niagara Falls, N.Y.
. o
TR | Q|9 SOIL OR ROCK
T & o SAMPLER H |8 NOTES
EEL M= CLASSIFICATION
w el oo 6 278y |
_° D |/ 611218l 24
0 & 114]9(50/] REFR BG Brown Clayey SILT, little fine Sand, tr. slag, | BG PID = 0.2-0.8
.y 0.2 tr. glass (moist, FILL) ppm :
/A
7| 2 |28/100 REFLBG )] T T Tt Poor Recovery S-2
L 5 - 02
7 3[25]21]18]13] 39| BG Gray Crushed Limestone ROCK, Gravel
4/ and Sand-Sized, tr. silt (wet, FILL)
/]
R ZBEEREEE No Recovery S-4
'/
7 5|316{17{18]|3350-10 Gray and Black f-c Sand, little Gravel S-5 has
.y (Crushed Limestone), little Siit (wet, FILL) chemical-odor
. Auger Refusal at 14.2’
- 15 Gray dolomite Limestone ROCK, very 'NX Core
weathered to sound, hard, occasional
: Core Run #1
styolites 14.2'-04.2'
Vertical fracture 15.2' - 16.7° REC=96' /10.0°
Very weathered and fractured 14.2° - 17.2’ RQD - .6 8 /16 o
Apparent void 16.8'-17.0’, possible core PID ="2_£.; ppn; on
loss ) rock core
Becomes sound at 17.5
- 20

DRILLRIG: CME-55 Track

METHOD OF INVESTIGATION: ASTM D-1586 USING HOLLOW STEM AUGERS
WEATHER: Partly Cloudy, 30's

CLASSIFIED BY: D.R. Steiner




2

i [

DATE

EMPIRE

STARTED: _3-23-92 |[ SOILS INVESTIGATIONS INC. |

BORING NO: _TH-1

FINISHED: _3-25-92

BTA-92-073

SUBSURFACE SURF.ELEV.: _569.9 *
LOG SHEET 2_ OF 2

PROJECT: Dupont - Gill Creek Remediation
CLIENT: E. 1. DuPont de Nemours & Co.

LOCATION: Mouth of Gill Creek
Niagara Falls, N.Y.

BLOWS ON
SAMPLER

SAMPLES

SAMPLE NO

0 /16 N 18] N
617121718724

> DEPTH-FT.

1T

P.I.D.

SYMBOL

SOIL OR ROCK
CLASSIFICATION

NOTES

- 45 —

Fractured Rock 35.1’ - 35.4’

Fractured and Vuggy 36.8’ - 37.5’, Highest
PID in this zone

Run 2:24.2-29.8'
REC=
5.6/5.6=100%
RQD = 5.3/5.6'
PID = 1.3 ppmon
rock core

Run 3:29.8-39.8’
REC=10.0/10.0'
RQD = 9.3/10.0°
PID = 300-400 ppm
on rock core

Drillers say rock
has odordike
"NAPL".

Run 4:39.8-45.0°
REC= 100%

RQD = 100%
PID=30-50 ppm on
rock core

L s0
DRILLER: A. Koske

Boring Complete at 45.0'.

BOH at 45.0' at 8:30 ||

AM on 3/25/92
Free Standing
Water at 8.5’

DRILLRIG: CME-55 Track

)|

METHOD OF INVESTIGATION: ASTM D-1586 USING HOLLOW STEM AUGERS

WEATHER: Partly Cloudy, 30's

. CLAsSIFIED BY: D.R. Steiner




DRILLER: A. Koske

METHOD OF INVESTIGATION: ASTM D-1586 USING HOLLOW STEM AUGERS

WEATHER: Overcast, Occasional Rain, 30’s

EMPIRE somwano; TH-2
STARTED: _3-26-92 [[ SOILS INVESTIGATIONS INC. | SUBSURFACE SURF. ELEV.: _569.6 *
FINISHED: _3-27-92 — LOG SHEET 1 OF 2
——— BTA-92-073
PROJECT: Dupont - Gill k Rem ion LOCATION: Mouth of Gill Creek
CLIENT: E. I. DuPont de Nemours & Co. Niagara Falis, N.Y.
. (=]
Lo 5| eLowsoN c |3 SOIL OR ROCK
* E ;’f SAMPLER H | B NOTES
5L - I3 CLASSIFICATION
w o apo To T TeTy| > [@
_© @ |/6l"12l18]/24
0 ] 1] 3| 13|27 JOOREF BG Brown Clayey SILT, fittle f-c Sand, Iittie BG PID=0.208
4/ - 0.5 Crushed Limestone Rock ppm i
/] (molst, FILL)
__________________________ Auger Refusal at
_ KX Shotrock FILL, very difficut drilling approx. 4.5'; 1
Moved ~ 2.0'west
= 5 and refusal at ~4.0"; T
Moved 5’ east and
] refusal at 6.5"; ]
4 Advanced hole with |
3-3/4" roller bit.
- Set 3" Flush~Joint  H
, (F.J.) temporary
N casingto 10.4". i
10 NX Core:
— Run 1:10.2'-15.8 L
Apparent Boulder &
] Fillto 13.1'(Topof H
| Bedrock)
“Gray doiomitic Limestonie Rock, ~ """ REC = 2.7'/2.7
] weathered, hard, frequent styolites, RQD = 1.0'/2.7
1 frequent horizontal to angular fractures z:)[r): BG on rock
—= 15 T -
I Advanced 3" F.J.
Y casing to 13.5'; i
- Flushed inside of
Frequent horizontal fractures 16.0' - 17.2' F.J. casing ]
4 Frequent angular fractures 17.2' - 18.2' with water in an i
- attempt to remove
- debris. Hole open 1
t0 13.2°
- 20 Becomes vuggy 18.6' - 19.1’ after flushing. T
Y Contains frequent horizontal fractures and | Ry 2: ]
vugs; possible core loss 19.5' - 22.4’ 15.8-16.0' (core |
& Frequent horizontal fractures 23.0' - 24.1° block)
- 25 -

DRILLRAIG: CME-55 Track

CLASSIFIED BY: D.R. Steiner
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DATE
STARTED: _3-26-92
FINISHED: _3-27-92

EMPIRE

[soiLs_iNvesTiGaTions inc. | SUBSURFACE

LOG

BTA-92-073

BORING NO: _TH-2

SURF.ELEV.: _569.6 +
SHEET 2 OF 2

PROJECT: D

nt-
E. . DuPont

Nemou

ill Creek Rem

iation

LOCATION: Mouth of Gill Creek
Niagara Falis, N.Y.

BLOWS ON
SAMPLER

P.I.D.

SAMPLES
SAMPLE NO

0 716
61712

& DEPTH-FT.

1

18
181724

SYMBOL

SOIL OR ROCK
CLASSIFICATION

NOTES

Becomes sound at 24.1’

Contains vugs and fractures
30.5'-31.77and 33.6’ - 34.7

Sound rock with chemical-odor

Run 3:
16.0-19.2'(core
block)

REC = 100%

RQD = 1.0'/3.2'
PID=BG onrock
core

RUN 4:19.2'-25.9'
REC=5.2/6.7 -
RQD=2.7/6.7

PID on Vuggy
Zone=50-100 ppm
on sound rock=1-3
ppm

RUN 5: 25.9'-34.7°
REC=10.0/8.8'
RQD = 8.4/10.0°

PID = 3-10 ppm on ]

rock core

Recovered 1.2’ of
"extra” core not
obtained during

Run 4.

Run 6:

34.7'-35.9’

REC = 100% -
RQD = 0.9/1.2°
Run7:

35.9-45.9'
REC=100%
RQD=98%
PID=50-100ppm on
rock core
Approximtely

50-75% of water
return during

1

1

- 50

DRILLER: A. Koske

Boring Complete at 45.9'.

Approximately 50-75% of water return

during coring.

DRILL RIG:

METHOD OF INVESTIGATION: ASTM D-1586 USING HOLLOW STEM AUGERS

coring.

CME-55 Track

WEATHER: Overcast, Occasional Rain, 30’s

CLASSIFIED BY: D.R. Steiner




TEST PIT FIELD LOG

[N
SOILS INVESTIGATIONS INC

PROJECT
DESCRIPTION Line Relocation

i

LOCATION _DuPont /Robert Moses Pkwy

TEST PIT NO.
FILE NO. BTA-92-073

DATE

PTP-4

3-20-92

ENGINEER _D.R. Steiner

EXCAVATION EQUIPMENT
CONTRACTOR _Sevenson.
OPERATOR

GROUND ELEV.
TIME STARTED

569.
10:15 AM

8

Background (BG) PID = -0.2 - 0.8 ppm

WEATHER Cold, Breezy, 20's uaxe Komatsu wooEL ZIrack Hog. rwe compLeTeo _L1:35 AM
capacity ______CY. Rreaew ___FT
BOULDER
' XCAV.
DEPTH SOIL DESCRIPTION H‘E'”‘" COUNT | PID
()l QTY. CLASS
Grass @ Surface A BG
' Brown Clayey SILT, also contains Sand, Gravel, E
| Boulders
E
] . RG
2 — (FILL)
3.— M BG
' M BG
4
Crushed Gray Limestone ("Shot Rock") ! M BG
5' Contains large amount of Boulders, 0.5-2" Diameter,
some 3'-4' Diameter. M
‘ : BG
6!
N 7'_ D BG
. D BG
__-EB-——
D BG
e 9.—
o' Encountered Water @ 1]1.0° D BG
—-—' —
D BG
| |'—
D B
— 12" ¢
D BG
D —— .—
13 Test Pit Terminated at 16.0'
[ |4v___1 D BG
REMARKS: PID = Photoionization Detector Readings (ppm)

TEST PIT PLAN | LEGEND: PROPORTIONS |A88REV|ATIONSI EXCAVATION
{ F— 14— BOULDER COUNT | USED ::-Flgtf | EFFORT
MEDIUM
SIZE RANGE  LETTER lrgace(tr) 0 - 10% | c- CoARSE EASY €
71 CLASSIFICATION DESIGNATION| TTLEC [P FINE To quwu! ggcﬁg:g::
f 6"- (8" A [LITTLE(LL) 10 - 20% | /¢ ring 1o cOARS GROUNDWATER
18°- 36" 8 ' SOME (50.) 20-35% , V- VERY IELAPSED
NORTH. ' AND 35-50% :g: %':z‘ovwn TIME TO GW.L
. c - L.
VOLUME * C.y. | AHDLARcER ! : YEL-YELLow  ReADiNG =5
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INFLATABLE
PACKERS

FLOW
METER

FLEXIBLE
HOSE

BY-PASS
VALVE

—FLEXIBLE
HOSE
Q) o
o
WATER TAKRK

PACKER TYPE PRESSURE
TEST APPARATUS

GENERAL BQUIPMENT SET-UP

DR.8Y:

l SCALE:

none | PROI. NO. BT4-52- 073

CK'D.BY:

1 DATE:

L-32 j} ORWG.NO. B

R/T $ORM R-1



\:

N N S O

% 1
Ml N EE

Single Packer Test

K = coefficient of permeability, feet per second under a
unit gradient

Q = steady flow into well, ft3/sec

H =hy +hy - L = effective head, £t

h] = (below water table) = distance between gage and water
table, ft

hy = applied pressure at gage, 1 1b/in? = 2.307 ft of water

L = head loss in plpe due to fnctlon, ft; ignore head loss

- for Q<4 gal/min in l%-inch pipe; use length of pJ.pe
between gage and top of test section for camputations

A = length of test section, ft

r = radius of test hole, ft.

Cg = oonductlv:Lty coefficient for sem.—sphencal flow in
saturated materials through partially penetrating
cylindrical test wells

S = thickness of saturated material, ft

a = surface area of test section, ft2; area of wall plus
area of bottom for method 1; area of wall for method 2

Limi tations: '

Q/a<0. 10, S>5a,A 210r, thickness of each packer rust
be>10r in method 2



PERMEABILITY TESTS IN INDIVIDUAL DRILL HOLES 263
P
/ .
1000 /
500
v ‘
100 al
[ -7}
(&) ,'
5
17
hot
atl
10
>
L)
{
! L) 10 30 100 300 1000
A A
“For -+

Fi1GURE 10-8.—Conductivity coefficients for semispherical flow in saturated
materials through partially penetrating cylindrical test wells [4]. 103-D-1477.

A 10
';'—-0—.5—_20 and C',—39.5



N
-~ X 73!
o T G x B O (v + SD) of l=| lof |8 |+] |o
. » s- 0 NN & [ &) (&
o L]
< .@ w ELL 3 5 £ 1)
4 Q
5 O 8 K3yay39npUcy S
G m_ 13keq pajeanjes
m . JO ssauydyTyy
S g 5
< 0 %) o
5 ¥ 5 995/.33 #OTd 3O 23ey Sf (8] (2] (& 1&) |2
4 B & SO IS e 19 (N @
“a A
m m 5 nDu 8 o 0 o o)
.Wk a 2 awyy posders m| [ (& |G |5 a
4
mmm SRNREREREEE
~ Amuuv §s077 a’sjepM N ™ N I () &
NI o L= [4 T T 1&s 18] (1S9] [« |9
ol % 1 - + o I 2] Tt B 4 A ]
A i i A lal & |2 |8 |e
N % N 19ydeq dog, - :
R 03 abnen woag yjzbusq (
Y| ™ 3 @dtd uy sson pesay
@ & LA C-L+ ¢S .
m .mw v M_ @Tqe], as3eM O3 obnen 0
E h .w woJJ JdUeISTQ TEDTIIBA &
FEE B = SEERERENCHE
g . 21nssaig abne al 1Sl el 13 [=f |s
o0 o ez x d S D[y I (3] (] |2
£ D
“ $EE 5 "
W wn <0 0
m W L 5
9TOH 23IS9Y JO snype -
& A\ 1 3 PRy z
[}
g Lo (T-T) poasay Iy
o A 2 S
H Q_u <~ < IRvAId3UYI JO Yyjzbuan
. 1 v)
b £} N
. m T ayoegq dog &
N JO wo3jo0g 0F -
g TN
DL %F sToURIOg 7
m mm .m 30 wni30g Of 0
o @
< 1
(Y4 m .m.m *ON 23S9g% ~ wlm M D mw )
m [V _ :
a
%
(G B N N AN A BN B BN AN BN N D N O BN G B

This form is for pressure permeability test performed below the water table.
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This form is for pressure permmeability test performed below the water table.
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Sheet No.

REPORT OF PRESSURE PERMEABILITY TESTS-IN STABLE ROCK

Ground Elevation 5696

Sk

Date Started

Project _B874 - 92- 073 Logged by

3-27-92. Rock Elevation
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Hole No.

82
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EMPIRE SOILS INVESTIGATIONS, INC. SUBSURFACE EXPLORATION

PRESSURE TESTING IN ROCK

Project: ;DUPOMT’ m (esél £, Fite No.: Hole No.: TH“
Location: V Sheet No.: ___ of Dote: 3-24-92
Ground Elev.: GwWL: 7'71 Type & Capacity Pump:

No. of Meter: '  Meter Reodsin: _______ Driller:

Inspector: Calculations Checked By: Date:

PART | — HOLDING TEST!

Section of hole tested Time forea.lO psi'pressure dro
! . p ot goge
Test Depth Elevotion "fgg' pressure intervals from 399 "fgé%r
No. stort’ [60-50]50-40]40—30]30-20|20-10]10—0| end"
From To From To test psi psi bsi osi bsi psi test
PART Il —PUMPING TEST:
] f hole test
. SDe: '3\"0 erles ec’!i o Press. | Press. | Total ) Meter Reod. Total
Test e evano goge | gage | pres- Time | Stort | End Total Flow
eight | reod. | sure | min. of of ow
_From To From| To . psi psi test test per ft.
5‘7‘ . 5 o %417 ¢ 5/ 24
{ { ! l9+z?'d yrazsh i
1 175 o lgot | %7 =
- 7 5 |msnohast| 2245
0 ' _
5 |934849mset.) 122 5
c 7 '
- 1% £ P3szaATs59r359
5 [35t00pse0n7 |27.7
E |O . ' -
5 |musolmix.s| 20,5
F Y ’ '
Remarks:

pcker WFLATION PREssuRE = 150050

U----------

74
1
o]
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EMPIRE SOILS INVESTIGATIONS, INC. SUBSURFACE EXPLORATION
o PRESSURE TESTING IN ROCK
R ¢
Project: Dot~ Gree Cetey Remevia 1o File No.: Hole No.: TH”/
Location: 256'2_1(/70%{ Pevy. @ Gt (2fel sheet No.: — of  Date: 2°25-72 _
Ground Elev.: GWL: Type & Copacity Pump:
No. of Meter: ! Meter Reads In: Driller:
Inspector: Calculations Checked By: Date:
PART | — HOLDING TEST.
Section of hole tested Time foreo.10 psi pressure dro
. . p ot gage
Tﬁst Depth Elevation ’fggs.' pressure intervals from 99 hﬁg&%‘:
0. stort {60-50|50-40|40-30(30-20|20~10{10—0] end
From To From To test psi Dsi Dsi osi osi Dsi test
PART Il - PUMPING TEST:
Secti f hole test
: De: l:)hno erfs e;i. Press. | Press. | Total Meter Reod. Totoal
Test 2 ey giion goge | goge | pres- Time | Stort | End Totol | Flow
eight | read. | sure in. ° [ ow
.Frorn To | From| To f?. osi Dsi tost tost per ft.
5 |az6d 33214154
| 1305|450 5.0 |G .
- 5 1132329 952597 27.9
2 .
i 5 \wsor9s B332071 417
2 5D 753921 |
QA‘ 7434 93392} 471
5 D480 P34554 372
1% _
: 5 1344447%#69.2\257
(2 ~
Remarks: '

Pacter I.nf\rh'o'\ fpe(‘g.me-'» |50 r;l‘

waﬂ\gf ’Iy\je(‘\l(of\. :

f{.
[0 0]
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EMPIRE SOILS INVESTIGATIONS, INC. SUBSURFACE EXPLORATION

PRESSURE .TESTING IN ROCK

Project: DufonT-GlLL Ceeer RemeviATion File No: ____ Hole No.: TH—j_
Location: Rered r/sks Pewy @ Gue CREEC _ gheet No.: —__ of ____ Dote: 3725 ~71Z
Ground Elev.y - GWL.______ Type & Copacity Pump:

No. of Meter: ‘ __MeterReadsIin: ______ Driller:

Inspector: Colculations Checked By: Date:

PART | — HOLDING TEST.

Section of hole tested Time forea.10 psi'pressure drop ot goge

Test Depth Elevotion | Meler pressure intervals from Meter
0. start |1 60-50{50-40[40~-30{30-20{20~10}10—0 end
From To From To test psi osi bsi DS osi psi test
PART |l ~PUMPING TEST:
t f hole tested ¥.
‘ Sgc ;ohn 0 ertles eﬁ . Press. | Press. | Totol . Meter Reod. Total
Test i evaron doge | gage | pres- Time | Stort | End | Total Flow
eight | read. | sure in, of of ow
.From To | From | To " psi psi test | test per ft.
DIN|T

[ {2005 [45.0], 50

219 |4 4 [0

Remarks:
GhrovT TAJECTIN TEST,
- %R BAGS BlTLAMD CEFENT.

GewTMmily 25 GAL. wraed) & =94
Te5T 20 Gomatuy) 1otk = 20 Gab.or GO 1A 7 6 pud & To SWHE a1y GHsuT.




EMPIRE SOILS INVESTIGATIONS, INC.
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APPENDIX D




c
. w .5 &<
S £ 53855 go s g e g 238
100 o m - - R = E : = ," ; £ \ ‘
30
80
70 : H
[an : : :
i z 1
5 60 : -
(8 z 1
— : A1:
Zz 30 : REE M
13} B A1
O | i
w 40 : R11E
o 3 I
30
20
L |
10 S SR E
o . 2 Wi i
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
est|% +3" % GRAVEL % SAND % SILT ] % CLAY
| B 41 .8 40 .2 12.0 : 6.0
LL PI Dgs Dgo D50 D30 045 ) Ce Cy
) 31 12 76.20 76 .20 56.29 |23.738(1.00410 |0.1864 | 39 .67 408.8
MATERIAL DESCRIPTION Uscs AASHTO
® BROWN GRAVEL, Little Sand., trace fines GP-GC
{lProject No.: BTA-92-073 Remarks:
Project: DUPONT GILL CREEK REMEDIATION CLIENT: DUPGONT
e Location: PTP-4 COARSE
NIAGARA FALLS, Ny
v _ '
DEPTH 4.0 10.0 WATER CONTENT: 6.6%
Date: APRIL 14, 1982 LAB NO. 1192.005
Il GRAIN SIZE DISTRIBUTION TEST REPORT ]
EMPIRE SOILS INVESTIGATIONS, INC | rigure no. 1




LIQUID AND PLASTIC LIMITS TEST REPORT

LIQUID LIMIT

60
CH or OH ///////
50 4
CL aor OL //////
x
W 40 ///
P /
| on N
> /
)_
M 30 7
-
’._
1}
. /
a 20 //
HATCHED /////
AREA IS
ML—CL ////
10 :/
| ALY M o oL MH or OH
Ve
0
0 10 20 30 40 50 60 70 80 90 100

Location + DOescription LL PL PI -200 ASTM D 2487-85
@ PTP-4 COARSE GP-GC, Poorly
31 20 11 graded gravel with

clay

Client: DUPONT

§ DEPTH 4.0' - 10.0'
Date: APRIL 16,

1992

“ Project No.: BTA-92-073
Project: DUPONT GILL CREEK REMEDIATION

Location: NIAGARA FALLS, NEW YORK

LIGUID AND PLASTIC LIMITS TEST REPORT

EMPIRE SOILS INVESTIGATIONS,

INC

Remarks:

SIEVED ON #40 SIEVE

WATER CONTENT: B.6%

LAB NO. 1192.005

Fig. No. 1




A I N

c .
: . e .5 S
s £ £33 5« wo o ) o o ?_ 8
100 © m & - 5 S m - » : : Y = S
o et i
80 (R I I 1
70 5 RE 111
a : ' : 41
Y 5 Nl
~ 80 ; 12 -
b z r :
- | \ 1
z 30 - : L
1] : : \ 4L
Q - : :
@ : i
ut 40 : HER
a z \ z
N\
| n|
20 § :
10 ?
0 D : :
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
e 3 0.0 8.8 B5.2 26 .0
LL PI Des Beo D50 D30 D45 D10 Cc Cy
) 34 14 1.08. 0.29 0.13 0.086
MATERIAL DESCRIPTIGON Uscs AASHTO
® BROWN SAND, Some Fines, trace gravel SC
Project No.: BTA-92-073 Remarks:
Project: DUPONT GILL CREEK REMEDIATION CLIENT: DUPGNT
e Location: PTP-4
NIAGARA FALLS, NY
\J
DEPTH 0.5" - 4.0' WATER CONTENT: 16.9%
Date: APRIL 9. 1992 LAB NO. 1192.006
GRAIN SIZE DISTRIBUTION TEST REPORT
EMPIRE SOILS INVESTIGATIONS, INC | rigure no. 1




LIQUID AND PLASTIC LIMITS TEST REPORT

(-" ‘ -’

60
CH or OH //////
50 4
CL or OL //////
o ’ ///
% 40 ///
=
> //////
}_
o 30 >
—
’—.
0
< /
Q. 20 /
HATCHED /////
AREA IS ®
ML-CL ////
10 ///
i _ _//:/.[/ ML or OL MH or OH
’/
0 <
¢ 10 20 30 40 50 50 70 80 a0 100
LIQUID LIMIT
Location + Oescription LL PL PI -200 ASTM D 2487-85
e PTP-4 SC, Clayey sand
34 20 14 26
7
Project No.: BTA-82-073 Remarks

EMPIRE SOILS INVESTIGATIONS,

pProject: DUPONT GILL CREEK REMEDIATION

Client: DUPONT

Location: NIAGARA FALLS., NEW YORK
DEPTH 0.5' - 4.0'

Date: APRIL 10,

1991

LIGUID AND PLASTIC LIMITS TEST REPORT

INC

SIEVED ON #40 SIEVE

LAB NO. 1192.006

Fig. No. 1






