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l.o

INTRODUCTION

In December, 1980, Advanced
Environmental Systems, Inc. with Conestoga-Rovers &
Associates submitted a proposal to National Grinding Wheel
to evaluate a former waste disposal area at their North
Tonawanda plant. The study was initiated in response to a
request from the New York State Department of Environmental
Conservation to investigate the possibility of phenol
migration from the former waste disposal area. The site is
located along the northern edge of the property as shown in

Figure 1.

On December 19, 1980, National
Grinding Wheel commissioned Advanced Environmental Systems,
Inc. and Conestoga-Rovers & Associates to conduct the
hydrogeoclogic investigation. This report presents the

results of that investigation.
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LANDFILL OPERATION

The landfill site at National
Grinding Wheel's North Tonawanda plant basically consisted
of one large open excavation into which waste materials were
periodically discarded and covered. According to Mr. A,
Ricotta of National Grinding Wheel, the site was probably in
operation seven or eight years ago and was used for an

approximate period of one half year.

Around the site location, there is
evidence of some surficial debris, a portion of which was
placed to provide suitable access to the disposal facility.
The site was reported to have been graded on several

occasions which may have resulted in some pocketed fill

areas.

The best description of the
landfilling activities at National Grinding Wheel is found
in Mr. A. Ricotta's statement of August 17, 1978, which

reads as follows:

"To the best of our knowledge we determined the
size of the pit to be approximately 30 feet x 60
feet x 18 feet deep. The buried material
consists of broken vitrified and bakelite wheels,
rubber wheels, shellac wheels. There is also
miscellaneous items such as raw resinoid mix,
dust collector fines, old gloves, paper and sand.
The percentage of volume of each material is
indeterminate at this time. This refuse is
covered with approximately three feet of soil
which at present is not seeded."



3.0

OBSERVATION WELL INSTALLATION PROGRAM

From January 12 to 14, 1981,
Empire Soils Investigations, Inc. installed a total of five
(5) groundwater monitoring wells in and around the former
disposal area as shown in Figure 2. Four (4) of these
monitoring wells were installed around the perimeter of the
disposal area in order to identify groundwater movement
through the landfill area. The remaining well was installed
directly into the disposal area to provide landfill
characteristic information including landfill depth,

groundwater conditions and refuse components.

Each of the perimeter wells were
installed to the depth of the overburden interface
delineating the impermeable clay strata from the more
pervious overlaying sand and silt layers. In each of these

|

cases, this interface was encountered at a depth of less

than seven (7) feet from the ground surface.

The wells were constructed of two
inch diameter black steel pipe welded to a two foot length
of Johnson stainless steel well screen (#10 slots).
Following the installation of a measured sandpack and
bentonite seal around the Screen, the remaining annular
space around the well was backfilled with a cement grout

mixture to the ground surface. Each well was then fitted
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with a lockable cap. Complete installation details of a
typical monitoring well installation are illustrated in
Figure 3. Details of the well installation program are

presented in Table 1.
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4.0 HYDROGEOLOGIC INVESTIGATION

4.1 ON-SITE STRATIGRAPHY

The overburden material at the
former disposal site was sampled during the monitoring
well installation program through the use of a split
spoon sampler. The soil stratigraphy encountered was
similar to that logged during a previous soil
investigation conduc¢ted for the Production Building
Expansion foundation in 1978. The drilling logs from
the 1981 landfill investigation are contained in
Appendix 'A'. Appendix 'B' contains the 1978 drilling

logs for the foundation investigation.

The stratigraphic pattern at the
site consists of an upper zone of silt and sand
materials. This strata was generally limited to the
upper five feet of overburden materials. A perched
water table was encountered in this soil strata.
Underlying the silt and sand is a stiff, layered, silty
clay three to five feet in thickness. Beneath this
layered zone the silty clay becomes soft and changes to
a consistent reddish-brown cqlor. Underlying the silty
clay materials a silt till was encountered. The
foundation investigation indicates that the till layer

was an average of four feet thick.



No sampling beyond the till layer
was conducted during the course of the landfill
investigation. However, the driller's logs for the
foundation investigation from 1978 indicate that
underlying the till was a mixture of sand, silt and
rock fragments. All of the boreholes conducted for the
foundation investigation terminated with refusal on the
dolostone bedrock formation at an average depth of 38

feet.

Two cross-sections of the soil
stratigraphy in the landfill area have been prepared.
The plan view showing the cross-section locations is
presented in Figure 4. The two cross-sections are

presented in Figures 5 and 6.

The drilling of the monitoring
well into the central portion of the landfill site
revealed a number of the landfill characteristics.
Typical materials recovered from the split spoon
sampling included sand, grinding wheel fragments,
glass, rock, and plastic film. The wet condition of
the materials encountered indicated that the landfill
was in a saturated condition. One interesting note
rega;ding the water encsuﬁtéred in the landfill well
was its_re@@ish‘co;opf The depth of fill material

extended to approximately 10.5 feet.
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The drilling program also
identified the possibility that there may be other
smaller pockets of deposited refuse as was noted at OW

5-81.

—m g A it

GROUNDWATER

The drilling indicated that a
perched yg;er table is present in the silt and sand
’aeposits of the uppe;voverburdenrregime. As no water
was‘énébﬁﬁkéfed in the less pervious silty clay
materials, the monitoring wells were set into the
overlying silt and sand deposits. The exceptions to

this were OW 1-81 and OW 5-81 which were set into the

base of the fill materials encountered.

In order to establish the
groundwater flow pattern through the landfill area, a
groundwater level monitoring program was initiated.
Through this program, groundwater elevations were
measured on a weekly basis. The results of the

monitoring program are presented in Table 2.

Review of the groundwater data

collected indicates that a slight mounding of the
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groundwater table has occurred in the waste disposal
area. This indicates that precipitation infiltration
through the disturbed cover material is presently
occurring and exceeds the infiltration through the
surrounding soil. The net result of the mounding
effect is that flow from the landfill cell generally
radiates outward in all directions as noted in Figure

7.

The groundwater gradient is
steepest in the westward direction toward OW 4-81l.
This is probably the result of the fact that the soils
at OW 4-81 appeared to be the least pervious of the

perched water bearing zones encountered.

During the installation of OW
3-81, some reddish colored water (similar to that
encountered in OW 1-81) was noted. This indicates an
impact from the site exceeding that in other areas
around the site. ?his suggests that the major
quantity of overburden groundwater flow from the

landfill is easterly.
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5.0 CHEMICAL ANALYSIS

5.1 SAMPLING PROGRAM

The sampling program conducted as
a part of the hydrogeologic investigation of the
landfill site included the collection of both soil and

water samples.

The“§oil sample was collectedwigmgm

o

composite to represent the landfill wastes encountered

during the drilling of OW 1-8l1. This composite was

submitted to Advanced Environmental Systems, Inc. for a

New York State Leaching Potential Test.

Water samples were collected from
each of the installed groundwater monitoring wells on
two separate occasions (February 17, 1981 and March 4,
1981). These samples were taken to Advanced
Environmental Systems, Inc. for chemical analysis.
Each sample was tested for pH (on-site), conductivity,
total organic carbon, phenolics (total recoverable),

and aluminum (total).



U

ANALYTICAL RESULTS

The analytical results for the
soil sample collected during the drilling program are
presented in Table 3. The analytical results of water
samples collected on February 17, 1981, and March 4,

1981, are presented in Table 4.

From the analytical water sampling
results, it is noted that all five parameters were
measured at elevated levels in the landfill well,

OW 1-8l. Comparatively speaking, the péramétervlevels
measured in the perimeter wells show significantly
reduced chemical concentrations. The pqenol

concentration in the water at OW 3-81 and the aluminum

concentration at OW 3-81, OW 4-81 and OW 5-81 show that

some chemical migration from the area of disposal has

occurred.

- 19 -



TABLE 3
ANALYTICAL RESULTS - SOIL SAMPLE

NATIONAL GRINDING WHEEL

Analysis Matrix Results

pH Sample 9.29
Composite
Phenols Leachate 18.7 (mg/1l)
TOC Leachate 90.4 (mg/l)
Aluminum ' Leachate <0.500 (mg/1l)
Conductivity Leachate 817. {umhos)

New York State Leaching Potential Test

Analysis Performed By: Advanced Environmental Systems, Inc.
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6.0

ENVIRONMENTAL CONCERNS

The excavation of the landfill pit
and subsequent. disposal into the overburden regime should
not pose a significant environmental hazard with respect to
the groundwater regime at depth. The low permeability of
%EE_E}13¥»9LQY~WhiCh forms the landfill walls and base
appear to be suitable for such containment. Even if the
landfill were to extend to a depth of118 feet, as reported,
the landfilled wastes should still be within the confines of
the silty clay and silt till regimes. This is based on the
fact that the silt till layer was encountered 20 feet below
the surface at OW 3-8l1. Assuming an average 4 foot depth of
till material, and one foot of silt, sand and rock, similar
to that encountered on the foundation drilling program in
1978, the ngrburQen—bedrock inte:ﬁace should be on the

order of 25 feet below grade.

The perched groundwater table is
impacted by the presence of the landfilled wastes. However,
it is difficult to determine the extent to which this lqw
Ié;él contamination results from the main landfill body as
small isolated waste pockets similar to that identified at

OW 5-81 may be contributing to the contaminant levels

noted.

- 22 =



The elevated levels of chemicals
in the water in the disposed waste are of concern and should
be contained to protect the surrounding area. The drainage
ditch which circumnavigates all but the south side of the

landfill is probably connected to the perched groundwater’
. , , ,

regime. Only a high TOC level was noted in the water sample

taken from the drainage ditch.



7.0

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and

recommendations are formulated from the hydrogeologic

investigation presented in this report:

It is concluded that with the exception of the upper +5

feet of the overburden regime, the disposed waste is

contained in a relatively impermeable soil of silty

clay.

It is concluded that radial flow of leachate from the

disposed waste is occurring.

It is concludéd that the leachate flow has resulted in

low level off-site chemical impact.

It is recommended that a program be initiated to
determine the extent of small waste pockets in the

landfill area.

It is recommended that a clay barrier wall be installed
around the perimeter of the defined landfill area keyed ‘

to a depth of two feet into the native clay regime.




6. It is recommended that the area within the barrier wall
be graded to provide suitable drainage from the

landfill.
7. It is recommended that the entire landfill area be
covered with a three foot clay cover having a maximum

permeability of 10-7 cm/sec.

8. It is recommended that the clay capped area be covered

with topsoil and seeded to prevent erosion.

All of which is respectfully submitted,

ADVANCED ENVIRONMENTAL SYSTEMS INC.

W VkUOa
W. Joseph McDougall, PhD

President

and CONESTOGA-RQVERS & ASSOCIATES

Frank A. Rovers, P.Eng.

James K. Kay, P.Eng.



APPENDIX "A"

1981 MONITORING WELL INSTALLATIONS

DRILLING LOG



Project Name: National Grinding Wheel Landfill Site

Job No. 980-795 Borehole No. OWl1l-81
Client: NATIONAL GRINDING WHEEL Date Completed Jan. 12 - 13/81
Borehole Type: 8" J Hollow Stem Augers Geologist/Engineer J. Kay
Location: Center of Disposal Area Elevation 100.1
Profile Sample
. Penetration Piezometer or
% § Test Standpipe
_5 R 5‘1 Description & Remarks 3 o Q Blows/Foot Installation
ol A alo|w
(] + E [ >™|3
2Bl & Z1¥8
by = | 20 40 60 80
0
] - Cap
”
- - 101.92
o 7] 100.1
Br. red & or. silt & cl. cover-mottled B 1iss! 5]®
llss 18| &
'T Fill - grinding wheels, stone, glass 5 1ss 41 Jderout
- and plastic in a sand and fine rout
. 2|ss 17] & ; Bentonite
- gravel matrix - wet — HPlug
5 | - reddish black oily liquid 3[Ss |23 L
- L3188 |33 -J-Sandpack
4lss| ale”
4|ss /10 Well
5iss |38 L {"[Screen
10 5|ss| 4 _L’J 90.1
6|ssi 5|® -
T Medium brown silty clay G5 | 4 T T-Native
-] - soft . X Backfill
7/ss| s|e ;
i 7lss| 4@ | || s86.1
15 — l
] |
.
- Notes -~ Augered to 10' depth
o] - Well Screen - Johnson Stainless
Steel
- 2' long
. - 2" dia.
- : - #10 slots
— - Well pipe - 2" dia. Black Steel
_ Pipe

Conestoga - Rovers & Associates



Project Name: National Grinding Wheel Landfill Site

Job No. 980-795 Borehole No. ow2-81
Client: NATIONAL GRINDING WHEEL Date Completed Jan. 13/81
Borehole Type:8" @ Hollow Stem Augers Geologist/Engineer J. Kay
Location: North of Disposal Area Elevation 99.8
Profile Sample
> Penetration Piezometer or
£ e Test Standpipe
—_ © o .
ﬁ R ; Description & Remarks B . ‘&- Blows/Foot Installation
u 0| - Qo |w
U ~ o E (> |23
28f % 21708
H A 20 40 60 80
2] |
- Cap
- _“101.97
d .
0 99.8
Topsoil 1iss| 5| || [=fGrout
Br. & or. silty fine sand-some vegetat 1/ss!| 5 # <«Bentonite
— FHPlug
' _ _ 21ss| 7|&
= Medium brown silty fine sand > 1ss 19 \’ ;E:Sandpack
- - orange streaks [ lwe11
5 - wet at 4' 3158115 ] [Screen
94.8
- Red, brown and gray silty clay layers 3|ss 31 \R
_ - stiff 4 |SS 143
- occasional parting of fine sand & .
- silt 4SS 48 b | [Bentonite
4 5/ssl46 [ Plug
- Reddish br. & gr. silty clay -~ stiff Y
10 51ss 150 || 89.8

15

Notes - Augered to 5' depth

Well Screen ~ Johnson Stainless

Steel

- 2' long

- 2" dia.

- #10 slots

- Well Pipe - 2" dia. Black

Steel Pipe

Conestoga - Rovers & Associates



Project Name: National Grinding Wheel Landfill Site

Job No. 980-795 _ Borehole No. OW3-81
Client: NATIONAL GRINDING WHEEL Date Completed Jan. 13/81
Borehole Type: 8" { Hollow Stem Augers Geologist/Engineer J. Kay
Location: East of Disposal Area Elevation 99.4
Profile Sample
> Penetration Piezometer or
5, 8 Test Standpipe
- © . fo) .
53 N Description & Remarks Ml |® Blows/Foot Installation
58| 3 258
[m] ) © J | | O
Jaf = 2 | 20 40 60 80
42]
!
- 1
] Cap
- —* 103.64
0 99.4
Fill - brown and orange silt, sand
- and clay d ! 11ss| 7]® L _:Grout .
1issill * <IBentonite
—\ Topsoil Vs - r—Plug
—] Medium brown silty fine sand \ i ﬁ-Sandpack
- wet \ I [}|wel1
I “" ; ] |Screen
5 - 94.4
- Brown, red and gray silty clay 215817 ¥
— layers 2|18s!33 / ;
J
- Medium brown silty clay ,
[
10 H l
_ 3/Ss:i18 ]
] 3|ss|22 |
7 E
- Medium and reddish brown silty clay ‘
15 -~ -~ soft /
_ 4| SS | Whe**
- 4|8s| 3
| Shelby
_ Tube
20 e 5]8S Wg *
Reddish brown clavey silt till 5/ss| ofw
7 Notes - original borehole augered to
. 17' depth and samples to 21°
- depth - backfilled with cement
25 grout
_ - well installed in borehole
located 3' North of original
borehole
- -~ Shelby Tube sample taken 17'
— to 19' depth
Well Screen & Well Pipe same as $1-81 4j

* Wr - Weight rods
** Wh - Weight rods and hammer

Conestoga - Rovers & Associates



Project Name:

National Grinding Wheel Landfill Site

Job No. 980-795 Borehole No. Qw4-81
Client: NATIONAL GRINDING WHEEL Date Completed Jan. 14/81
Borehole Type: 8" @ Hollow Stem Augers Geologist/Engineer J. Kay
Location: West of Disposal Area Elevation 99.9
Profile Sample
. Penetration Piezometer or
£ b Test Standpipe
~| w© o} ;
f R g Description & Remarks 3 jw .&~ Blows/Foot Installation
38| ¢ 2188
“E| & 2|7 |2
H = | 20 40 60 80
2 |
. = Cap
_ 103.37
o— 99.9
- Brown, red and tan silty clay liss| 8|® - | <5 Grout
1] ssi 7 ? <l Bentonite
Medium brown fine sandy silt 17 —-}j:-Plug K
- - very moist \ [{ [ Sandpac
- [ Well
l | ~ | Screen
5 ? 94.9
~ Brown, gray, red and tan silty clay 2| Ss}l4 *. !
] layers 2| SS|22 J-Bentonite
- occasional parting of silt and fine 3| ss{37 | Flug
] sand 31 ssj46
? ] 90.9
10 !
A .

[ I |

(|

NOTES - Augered to 5' depth
-~ Well Screen - Johnsan Stainless

Steel
- 2' long
- 2" dia.
- #10 slots
~ Well Pipe - 2" dia. Black
Steel Pipe

Conestoga - Rovers & Associates




Project Name: National Grinding Wheel Landfill Site

Job No. 980~-795 Borehole No. Ow5-81
Client: NATIONAL GRINDING WHEEL Date Completed Jan. 14/81
Borehole Type: 8" ¢ Hollow Stem Augers Geologist/Engineer J. Kay
Location: South of Disposal Area Elevation 100.2
Profile Sample
> Penetration Piezometer or
5 s Test Standpipe
— 1] QO :
5 R ; Description & Remarks B o E. Blows/Foot Installation
2 0f A Q||
ARl & 5123
~ g =z = | 20 40 60 80
] Cap
T _~103.30
o ' 100.2
Fill - Brown and orange clay silt, l1lss|i2] @®
N and fine sand. . 11ss |10 <Grout
- trace vegetation and topsoil ! Bentonite
> 14
Fill - grinding wheels and stones ! — -J tug
- few chunks of medium brown ‘ | r’_.
5 ] sandy silt :tISandpack
— - wet 218519 %r-wéll
2 |ss |14 * & %%rién
] Reddish brown and gray silty clay
.
10
_ 3188 115
3 |Ss |23
t
- Reddish brown silty clay - soft She 1by i
] Tube !
15 - !
—_
1 Notes :~ Original borehole augered to
10' depth and sampled to 14°'
e depth - backfilled with cement
- grout
{ - Well installed in borehole
_ located 3' South of original
borehole
] - Shelby Tube sample taken 12' to
- 14' depth
- - Well screen - same as #1-81
_ - Well Pipe - same as #1-81
!

Conestoga - Rovers & Associates




APPENDIX "B"

1978 FOUNDATION INVESTIGATION

DRILLING LOG



- ? = [ .
DATE . . = = ' ' T
SiaRTo_3/14/78 EMPIRE SOILS INVESTIGATIONS, INC. |.ou no__B=78=1
einisHen__3/14/78 ‘ SURF. ELEV
seer____ L or 2 SUBSURFACE LOG . w. o See Note
reoct_National Grinding Wheel Co.,Inc. iocnon__North Tonawanda, New York. -
= I BLOWS ON zu
1|2 SAMPLER 35 SOIL OR ROCK NOTES
= (3|3 T o™ 2z CLASSIFICATION
S 7] 2 oL/ e N | &S
_ FILL: BRICK, CINDERS Note: At i
2.0' |completion, no
111 9 4 g Gray slightly Organic SILT, free water
Some Clay, trace fine sand, j
occasional seams of fine sand,
2 3 1Q 1 . —
5 rust stained throughout |
- (Moist to Wet-
- Medium to Stiff) 8.0' B
Reddish Brown Varved CLAY, L]
bho-/3l9al1418 3 occasional partings of silt —
_ (Moist-Very Stiff to Hard) ||
15-4/1-4. 1 -becomes Very Soft (Wet) ]
- :
r.
T20_‘ 5114 .0 1 +
— H
: H
b5/ 6/1/1.0"' 1 1 _,_
7 (Moist to Wet-Hard r
- to Soft) - 28.0' 1
N M
Brown SILT & fine SAND, little r
=) ——2 3 clay and fine gravel —
- n
- : (Moist to Wet-Loose) 33.0° f
Gray, Brown fine SAND & SHALE ]
o] 8110116/0.4" FRAGMENTS, little silt —
. -
i .
| - ? — ] -grades Gray Brown fine SAND, 4
e " L . fine GRAVEL & ROCK FRAGMENTS -
' 40 A : ! ' -

o= e et aree 20 Sspoon. 120 with 1405 pin wt ralling. 30 _"per blow. ciassiiCAanios _ Visual by _
L 2 NG e o utiee L casinge o Cwath 1B weight failing Soils Technician

R — 'per blow
i . . Cased Boring, Casing Drllféd in Place
Me T G O CSVESTIONTION




GETiivied 38 INVESTIGATION

- Cased Boring, Casing Drilled in

Place

[oate . e
aoasren.3/14/78 _EMPIRE SOILS INVESTIGATIONS, INC. |, vop 3¢ 1 cont
misnen_3/14/78 SURF. ELEV
s 2 or 2 ” SUBSURFACE LOG G. w. DerTH
rroicr___National Grinding Wheel Co.,Inc..ocanon_North Tonawanda, New York
= |.l2 BLOWS ON zu
: |22 SAMPLER Sg SOIL OR ROCK NOTES
£ 35 oo FE CLASSIFICATION
2 ; 2 N - <
40 5 6 | /12 18- e
" 9l 42109 6417 Gray to Light Gray GYPSUM & i
10175/0.4" ROCK _FRAGMENTS (Mst-V.Cmpt)41.8 1
1 ]
Gray DOLOSTONE, HARD ,FRACTURED gﬁie‘;l“'s 46.3(]
. 45.0 to 46.3 Gray to Light Gr.|40% Recovery M
4 Gypeous . * DOLOSTONE, #edium|BX Core —
Hard, Fractured -
- Bottom of Hole @ 46.3' i
i |
5 O —
i :
B 1
- H
- s
= -
- .
_ o
o — —‘—1
- 1.
— —{ .
. s
. N
- g |
B |
i ‘ i 5
Tt m e Lieas Tt e L 2 TN 12 _wen 140 » pIn wt iallnr\.g._lo._."per blow CLASSI‘IC-\T‘D\___Visual, by
oAt dkwes rodrne oo L Trasmde o oo Tadh b wesght faling____ "per blow SOilS '[Le_ChnlClan




A= - e ———— ,
startio_3/15/78 EMPIRE SOILS INVESTIGATIONS, INC: wote no._B-78-2
rnisnen_3/15/78 i ’ - _ SURF. ELEV.
seer___ L or 2 SUBSURFACE LOG o w. oy _See Note
roiecr___National Grinding Wheel Co.,Inc..ocanon_Nor awanda, New York
i g BLOWS ON zu
-3 SAMPLER ) SOIL OR ROCK
t ST T | 52 CLASSIFICATION NOTES
L Q b 6 712 18- @V
- FILL: CINDERS Note: Driller
2.0 indicates ground
/L1 7 713 ¢ Grayish Brown SILT, Some to :a;.s._-r @ 4.0' after
little Clay (Moist-Firm) Ai ing iamgle 2.
- 19 27 occasional rust stained part- | comptetn.onig
ings of fine sand, grades ree water @ 19. ]
a Brown very fine SAND & SILT,
T with thin fine to medium Sand 2
7 seams (Wet-Firm) 9.0' u
L
- 0~ 214132 Reddish Brown Varved CLAY -
. L]
_ (Moist-Very Stiff) ;
151/l 4! 2 -becomes Soft (Wet) _,:
- -
- -
. :
R0 51 1 ] __]
- -becomes Very Soft n
bs [/ 6[1/1.0" 1 1 Bl
7] (Moist to Wet-Very .
1 Stiff to Very Soft) 28.0' —
Brown SILT, Some fine Sand & —
%o, 21 fine embedded Gravel, little —
. clay -
_ (Wet-Loose) _
] -grades Reddish Brown SILT & |
85 8! 35120125245 fine SAND, Some fine —_
. i embedded Gravel _
4 ! 1[ - (Moist-Very Compact) |
R —* . :
' ST MU N S DA '
g0 _/ o T B _
‘ =N toas o e 2 SpOan_ 124in140 1 pin wt ralhng__3Q_"per hiow CLASSIFICAT!ON__‘_’}_?L_I'?.]:. .b.y_
o= N vlosas tn dirne o casng L 'waitho L ih weight {alling "per blow Soils Technician .
MLITE) 8 NVESTIGATION ...-Cased.Boring,-Casing-Drilled in Place .




DATE R - R - A
‘sarteo_3/15/78 EMPIRE SOILS INVESTIGATIONS, INC. |0 no__B=78-2 cont
rmtsn!n_lmag__. o SURF. ELEV
seer__ 2 oe 2 SUBSURFACE LOG 6. w. oeeTH
eroiicr___ National Grinding Wheel Co.,IncC.iocanon__Morth Tonawanda, New York
£ (L8 BLOWS ON zy
r 2| SAMPLER 3 SOIL OR ROCK NOTES
S 13| & moTe T 3% CLASSIFICATION
.40(\ i I AREED
M. 9200//0.4" Grayish Brown SILT, fine SAND L
& ROCK FRAGMENTS "
Hlioloaza b (Moist-Very Compact) I
4 Auger Refusal and Bottom of —
51 Hole @ 43.8"

1
1 1

i
L

I |

i
I S

1

|
|
11

I

| .
]

|
I

|
1

™

7 i
. b

— ]
10 ]

4 i
1L ]
p— o
T -—

— -
han -

. i
| h H
! - —

. - . B .

SN = Ne blows o dive 2 "spoon_12 with 140 1b pin at ralling 30 - per biow CLASSIFICATION, \llsual__b_y .
D= N Dlowes 10 dee. oo caving_____ “with b weight raling ___ . “per blow _Soils Technician __ _

L wEtion o aesnicanos .. cased Boring, Casing Drilled in Place




}.1 Date -

EMPIRE SOILS INVESTIGATIONS, INC. | ot6 no_B=78-3

~ sTaRTED, 3215[28;';" | sAN
suen_3/15/78 ‘\‘S/' ] s awv
SHEET 1 Of 2 V o SUBSURFACE LOG G w. opru_S€€_Note

reoiccr___National Grinding Wheel Co.,Inc..sciron.__North Tonawanda, New York

BLOWS ON ’ Coe
SOIL OR ROCK

T olel 8 z o
T |Z| - SAMPLER Q ! ’
£ |3 § oo 5% CLASSIFICATION NOTES
ANE sl | N | 80 :
[ _ FILL: CINDERS ' Note: Driller
2.0" notes ground
L . . T
4/ 19 1 Brown CLAY, little silt, trace|¥ater & 14.0' afte

taking Sample #7.
At completion,
free water @ 27.0

fine sand

-with occasional thin fine
sand seams

- (Wet) 9.0"

23 Reddish Brown Varved CLAY,
occasional Gray silt partings

JIJT
a

=

o
|
N
-
-
'—-l

[ |

~grades to Medium Stiff

clay (Moist-Firm)

~grades Gray Rock Fragments,
85 /L8l 30l 47/ a1 fine to medium Sand
(Wet-Very Compact)

15— _JL_fA
: |
_ ~-becomes Very Soft (Wet) ;
5 0 — -0 8-Duili—-Rod =T
_ a
] g
5 EHt | ofi Driil ggd$ —
| =
| (Moist to Wet-Very i
] Stiff to Very Soft) 28.0' L
' Reddish Brown SILT, Some fine L
30_/L 7, 3. 9 18 21 Sand & fine Gravel, little ]
i
a
il
.

39.0°

| -

o M siooo bl

2 _poon_L2 with 14Qib pin we faiting_3Q_"per blow ciassiFicanion_Visual by

Com oo niows todive __cavng L with Ib. wesght falling _______"per blow Soils TeChnl_c,!'_aE_
Cased Boring, Casing Drilled in Place

No= N piows 1o drive

CONLTRIQUY OF INVESTIGATION




DATE
STARTED. EMPIRE SOILS INVESTIGATIONS, INC. |, 0 vo__B-78-3 cont
FINISHED. 3/15/178 R SURF. ELEV
smeer___ 2 or 2 SUBSURFACE LOG G. w. Dert
rroiect_ National Grinding Wheel Co.,Inc. tocrnon___North Tonawanda, New York
= S
|82 iR 5 SOIL OR ROCK NOTES
E 2% TR T g3 CLASSIFICATION
o f\ 2 ~N - <
4 3 6|12 8- ® U
Gray to Light Gray Gypseous Cored 39.0' - 44.0{
Dolostone ,:dium Hard, Run #1
fractured Gypsum seams @41.0' |75% Recovery E
and 42.0° BX Core
1
45 Bottom of Hole @ 44.0 —i
. ]
r ——y ———
- -
-: p——
— M
. H
- ~
s .
i i
i i
- -
- ]
- F ._4
o - mrpened
2 .
4 '_’
S ; =
| | | o
SN = N Blows tadnve - 2. "wpoon 212 “with 140 1b. pin wt. taliing _3 0. ‘per blaw CLASSIFICATION _ _Yisual by
o= oNo olowstodove - dasnin o “with____ [b weight taffing_______ “per biow. Soils Technician

O F NvEsTIGaTION . _Cased Boring, Casing Drilled in Place




oA Y
: sartep. 3716778 EMPIRE SOILS INVESTIGATIONS, INC. HOLE NO
ansnen3/16/78 : - SURF. ELEV
SHEET 1 o1 _ SUBSURFACE LOG A c.w.oerw_See Note
rroect__National Grinding Wheel Co.,Inc. ocanon __North Tonawanda, New York
S I e 8LOWS ON r- 4%
r |2 SAMPLER s SOIL OR ROCK
£ 3 g oo ZZ CLASSIFICATION NOTES
8 <| = 9(
FAME 6|/ 2| N | 80
- FILL: SAND, CINDERS, GRAVEL Note: At =
SILT, fine SAND, trace glass |completion, free
4/ 1110 11 water @ 15.0' i
(Moist~Firm) 4.0'
5-/L.21 8l 9 1 Gray Brown SILT & fine SAND, —
_ trace clay & roots with thin -L
i fine Sand seams (Wet-Firm) 6.0 g
] Reddish Brown Varved CLAY, ' a
occasional partings of silt ]
hol/L.3] 6/12[ 15 27 (Moist-Very Stiff) L
- -
— -
-becomes Soft L
< 1/ 4] 4] 3] 3 8 ol
- H
?0_ 511/1.0F 1 ~becomes Very Soft (Wet) _:
i i
- :
6 11 2| 1] 3 |
P> (Moist to Wet-Very -+
- Stiff to Very Soft) 27.0' H
. Reddish Brown SILT & fine SAND, H
Some fine embedded Gravel and —
bo_ 21 9l12213gl892 Rock Fragments __;_
| |
M
] 1
bs /18507856134 —
(Moist-Very Compact) 36.40° L
1o 3710112570 4" Gray Light Gray ROCK FRAGMENTS L
i weathered GYPSUM, Some fine .
Sand (Moist-V.Compact) 37.1' A
| o_| | Bottom of Hole @ 37.1° S
' N o= No biows to drive___2__"spoon__12 with 14 Qb pin wt tailing. 30 _“per blow CLASSIFICATION_Visual -by
F i 2 N blows o drive _._____"vasing_ __ “with___ __ Ib. weight talhag_______"per hiow Soils Technician

| wirHe OF IsvesTicaTion_-Cased Boring, Casing Drilled in Place o




“1 Toare . .
stasreo__3/17/78 EMPIRE SOILS INVESTIGATIONS, INC. | 0 vo_ B=78-5
FINISHED, 3/17/7 8 . SURF. ELEV
s L or 1 SUBSURFACE LOG c. w. oerm_See Note
reoicr__National Grinding Wheel Ca._,Inc. toarnon___North Tonawanda, New York-
= (.l ¢ BLOWS ON zu
: |52 SAMPLER Sg SOIL OR ROCK Ny
£ 3| € oo 2z CLASSIFICATION OTEs
a8 <| 3 2 N 9
an E; o /128 ad
- N TOPSOTL 3! [|Note: Driller
FILL: SILT, CINDERS,SAND 2.0'| indicates ground
_ 1 Grayish Brown SILT & fine SAND|water @ 14.5' afte
rust stained (Wet-Firm) 4.0'| taking Sample #4. i
s/l 2l 7 7214 2 Brown SILT, Some Clay, trace ?Eego$§t2§13n54 5
- sand (Moist-Very Stiff) R
j -grades to Reddish Brown ]
Varved CLAY, occasional
o 3 19 19 3 partings of s;‘.lt _:
] -grades to Medium-Stiff i
15/ 4 § -
- H
. -becomes Very Soft (Wet) .
201/l 5 L 14LQ' 1 __]
- —
—#
25.] Al Wt off Ha xr —
: (Moist to Wet-Hard :
to Very Soft) 28.0°
- 1
Brown fine to medium SAND, L
304/ 7§ 11 23 34 little silt l
7 (Wet-Compact) 33.0"
Gray ROCK FRAGMENTS, Some u
35 -8160/0.5" weathered Gypsum & fine Sand —
\ (Wet-Very Compact) 34.5°' -:
- i
_ Bottom of Hole @ 34.5' .
B .
40—1 ~“
i N o= No blows o drne .2 _"spoon 12 _withldQ _io P owt !alling.__JQ_"pe' ow CL'\SSIHCATION__BLJ'._S_HQJ._hy__;_
o= No blows o dmve. _ "casing_____ "with b weght ralhng ______ _""per blow Soils Technician

| wiTHGR OF iwsnicaTion - Cased Boring, Casing Drilled in Place
} -

—,




i L

-

METHOD OF INVESTIGATION

- starten_3/11278 | EMPIRE SOILS INVESTIGATIONS, INC. HOLE NO.__Bm78=6
“nsHen—3/17/78 , SURF. ELEV
seer___1__or 1 SUBSURFACE LOG ¢.w. orm_See Note
PROJECT National G sInc. LOCATIONJM.T.QMDQLN_&W_M_
S~ ) BLOWS ON zZu
t |32 SAMPLER S5 SOIL OR ROCK NOTES
& |2 g e 5% CLASSIFICATION
_cn |2 6|/ 12l N | @5
- ' FILL: CINDERS, BRICK, SAND Note: Driller -
2~3{indicates ground
- 1l 6 1 Grayish Brown SILT & fine SAND|water @ 14.0' afte
with thin fine Sand Seams, taking Sample #4 5
l!l!! - rust stained throughout At completion, fre
Ay - \ (Moist-Firm) 5.0f|water @ 16.0°"
| Reddish Brown Varved CLAY,
_ occasional partings of silt
(Moist-Very Stiff)
3 0-/3—6l13 13 23
- -becomes Very Soft (Wet)
15/ 4WoH 141.qQ°"
-
> 0 Sl WH., of Hammer | —
- |
] i}
7 (Moist to Wet-Very 0
I Stiff to Very Soft) 29.0 a
30 52l a4l g Reddish Brown SILT, Some fine —
Sand & fine embedded Gravel, i
7 little clay (Wet-Loose) E
. -grades Brown SILT, fine SAND ;
- & fine GRAVEL ' H
(Mol }
Qo i
g !
354 17133113250 Gray ROCK FRAGMENTS, Some fine -
— Sand, weathered Gypsum %
Vi o ed 7 lodl78 (Moist-Very Compact) 38.0' .
40 Bottom of Hole @ 38.0°' .
: N o= NG bjows o drive 2_,_.”>poonl2__‘wnhﬂj.40lh. on wt rall-ng__lﬂ 'per blow CLAS:&!HC\T!ON_Y}:-_S.JQLQ_Y —
; C="*0 vlowstodrve______“wasing ___ “with____ b werght tathng_____ "per blow. Soils TeChnlCla_n_-_. .

Cased Boring, Casing Drilled in Place




~F § pAte . = o g : -
swro__3/17/78 | M EMPIRE SOILS INVESTIGATIONS, INC. | 0 vo_B=78-3
ansHeo_3/17/78 _ SURF. ELEV
seer___ 1 or L1 SUBSURFACE LOG c.w. o See Note
moiecr__National Grinding Wheel Co,.Inc. oumnon_North Tonawanda, New York
£ l.l8 BLOWS ON zZu
: |2 z SAMPLER S5 SOIL OR ROCK NOTES
£ 13 & oo 23 CLASSIFICATION
=] 5\ 2 N - <
L o S e/ 12| 8- auv
- FILL: CINDERS, BRICK, GRAVEL,|Note: %\t "
fine SAND completion, no freg
1| 3| 7/ 10 17 (Wet-Firm) 3.5' |water. 24 hours
7 after completion,
; a5 Grayish Brown SILT & very fine|wWater @ 11.0°' i
5 o sand, rust stained throughout T
i (Wet-Firm) |
9.0' -
3 0~/ B 16244 Reddish Brown Varved CLAY -
— (Moist-Hard) H
] -becomes Soft (Moist to Wet) L
4] 4 3| 2 1
1 2 !
- L
_ -becomes Very Soft (Wet) ]
WOH T’
o 0 ) | 1 -
_ X
25/ 611 2 —t
’ I
i (Moist to Wet-Hard /]
7 'WOH 4l 4 to Very Soft) 30.0°' g
30 "E
- Gray SILT, Some fine Sand & i
— fine Gravel, trace clay ‘
n (Wet-Loose) E
-grades Reddish Brown SILT & H
Es_ 81701208000 lat fine SAND, Some fine‘embiczdsc? il
—Gravel(Moist=V. Cript) ‘
- Bottom of Hole @ 35.5° _
) i .
 @4o i -
:‘\ = N0 blows to dnve 2. _"wpoon_12 “with _140:b oin wt tathng__3(Q. "per blow CLASSIFICATION _Yisual by - ..

D0 m N Diows (o0 dhive o cassng. . “with_____ _1b weight taling ______"per blow SQi l§ TECh_l_'_l‘i_C_i_ag,D_
| wtrHOD oF Investicanion . Cased Boring, Casing Drilled in Place e




| -

C N = No blows to drive____2 . _“spoon

_”C-Isarg

.U o= Nu. blows to dinve

.12 - "wnh_ 14 0ib pin wt talling__3 0 _"per blow

ased Boring,

“with —ib. weight ralhng

Soils Technician

"'per biow
asing Drified in Place

D METHQLQ OF INVESTIGATION

= D“[! . - - ,}Ar. . N
smren._3/20/78 , EMPIRE SOILS INVESTIGATIONS, INC. | 0 no. B=78-8
- FINISHE 3/20/78 ~ : ) "SURF. ELEV
seer___ 1 or 1 SUBSURFACE LOG c. w. oeprw_See Note
soeer____National Grinding Wheel Co.,INncC.ocnon_ North Tonawanda, New York
= [}
IlglZ] e |33 SOIL OR ROCK Nor
£ 138 oo LY CLASSIFICATION &
S IE: o 2 e N | 38 '
o c —
_ FILL: CINDERS, BRICK, SAND, Note: At i
GRAVEL 2.0' [completion, free
)
4/ 1 11 Grayish Brown SILT, Some fine water @ 18.0 -
Sand, little clay, trace roots i
. 24 14 1 (Moist-Firm) e
N -grades Grayish Brown SILT & |
very fine SAND, rust stained
7 throughout (Wet-Firm) 8.0' M
Reddish Brown Varved CLAY i
2 0 3110/ 14/ 23 3 . (Moist-Hard) —T
: -becomes Soft (Wet) :
hs— |4 Shelby Tube Tube 14.0°-16.0' —
_ 3004 Pressure H
5 -becomes Very Soft 24" Recovery L
— 1
00 -5.Shelby Tuhe | Tube 19.0'-21.0" _l]
| 2004 Pressure |
_ 24" Recovery L
t
] i
b &— 6 |Shelby Tube Tube 24.0'-26.0" __E
_ 200%# Pressure 4
- 24" Recovery t
7] !
0/ 1 WO 1] 2 —
ﬂ (Moist to Wet-Hard
B to Very Soft) 32.0' i
4 Grayish Brown fine SAND & L
ROCK FRAGMENTS, Some Silt .
Bs_|/1 8140/58(55113 (Moist-Very Compact) —
-grades Gray fine SAND & ROCK L
Yl alazlc712nkan FRAGMENTS& weathered Gypsum ;
q (Wet-Very Compact) 37.0' L
1o Bottom of Hole @ 37.0°

CLASSIFICATION Vigual by




BORING LOCA-
TION & NO.

EER T

EMPIRE SOILS INVESTIGATIONS, INC.

NATIONAL GRINDING WHEEL CO, INC.

NEW YORK

NORTH TONAWANDA,
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BORING LOCATIONS AS SHOWN ARE APPROXIMATE,

NOTE:
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