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LANDFILL GROUNDWATER MONITORING WELL
INSTALLATION OVERVIEW & CONSTRUCTION LOGS

ALCOA CLEVELAND WORKS

INSTALLATION OVERVIEW

Geraghty & Miller (G&M) services were contracted in 1988 to locate and

install nine (9) groundwater monitcring wells at our landfill. Initially, nine (9) boreholes

were drilled with locations based on information gathered during the preliminary site
e

assessment. These boreholes were converted to monitoring wells. Information gathered

during drilling of the boreholes was used to identify the geology beneath the site,

including identification of the uppermost aquifer and confining layer. Eight of the

boreholes/ monitor wells (ie. AL-1, AL-2, AL-3, AL-5, AL-6, AL-7, AL-8, AL-9) are located

downgradient and one is located upgradient (ie. AL-4) of the landfill. The monitoring

wells were completed in the uppermost aquifer and well construction logs have been

provided in this report.

The boreholes and monitoring wells were drilled and installed by Lake

Drilling Company of Cleveland, Ohio using hollow stem auger drilling techniques and

conventional 41/4-inch inner diameter augers. All drilling and well installation was

supervised by a G&M hydrogeologist. The wells were constructed of two-inch diameter,

flush joint, schedule 40, PVC well casing and a 10 foot section of 0.010 inch slot size

| PVC well screen. The annual space around the screen was filter packed with clean silica

sand to approximately 2 - 3 feet above the top of the screen. A minimum of two feet of

certified sodium bentonite pellets was installed directly over the sand pack. A

.
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bentonite / cement grout was placed in the remaining annular space using a tremie pipe.

The filter pack, bentonite seal, and grout was installed through the augers to prevent the

collapse of surface soil materials from contacting the water-producing formation. The

riser pipe was capped with a vented cap to allow equilibration of the water inside the well

with atmospheric pressure. A protective steel casing with a locking cap was cemented

in place around each well upon completion. The protective casing was painted a

fluorescent color, with well identification clearly marked; the locks were brass and keyed-

alike. Surface water intrusion was prevented by constructing a sloping pad of cement

around the well casing, and extending below the zone of frost heave.

Each monitoring well has a permanent, easily identified reference point from

which its water level measurement can be taken. The reference points were established

by a licensed surveyor, according to an established National Geodetic Vertical Datum

(NGVD).

All monitorir wells were properly screened to assess the contamination levels

in the upper most aquifer. Initially, the well depths were estimated to be approximately

40 feet deep, with 10 foot screens. The final depths and screen lengths were determined

by actual field conditions based on the following:

:
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1) Based on potential pathways of contaminant migration as determined
from the field investigation.

2) Based on the mobility of the contaminants and other factors
influencing the dispersion of the contaminants in the aquifer.

3) To allow groundwater sampling under all seasonal water-level
conditions.

After installation, all of the monitoring wells were developed to improve the

hydraulic connection between the well and water-bearing formation, and to ensure that

groundwater samples collected will be representative of natural conditions in the aquifer.

Proper well development removes fines from the well screen and surrounding formation,

improving the flow and physical quality of the water entering the well. The use of air to

develop the wells was prohibited. All well development equipment was decontaminated

prior to use in each well, and all water produced was contained in drums on-site.

To minimize the potential for cross contamination, the drilling equipment

(split spoons, drill rods, augers, etc.) was steam cleaned prior to drilling each borehole

using an approved water source. Similarly, the split-spoon sampler was washed in

laboratory grade soap and rinsed with water prior to collectirc oach sample from the

boreholes. The use of water during drilling was restricted to minimize the introduction of

contaminants to the groundwater and subsurface sediments. Water added to the

boreholes was obtained from local fire hydrants on site. For quality control purposes, one
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water sample was collected from the drillers' water tank and analyzed for VOCs. To

remove potential contaminants from well construction materials, the well casings and

screens were steam cleaned prior to installation.

After monitoring well installation and well development had been completed,

G&M conducted instantaneous displacement tests (slug tests) on selected monitoring

wells to obtain estimates of the hydraulic conductivity of the upper aquifer in the study

area. Slug tests are a relatively quick method of obtaining approximate values of

hydraulic conductivity (K) in the immediate vicinity of the well screen. The tests consisted

of displacing a known volume of water in the well with a solid object, or slug, and

monitoring the water level response. The rate at which water levels return to their initial

or static level is a function of the aquifer's hydraulic conductivity.

WELL CONSTRUCTION LOGS

A geotechnical site plan and copies of the bore hole logs and well

construction logs have been provided herein for review.

REF: LFC-48
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& MILLER, INC.
Ground Water. Consultants

SORE HO L E N O.
0%414CLO2 Al-1

c: SECT

' *'"PIOJECT Alcoa Cleveland
CONTRACT 0 ORf LLING E Q UIP &# ENTLakeDrilfing CME 75, Hollow Stem AugerDWILLING

H Y D R O G E QLO S IS T ORILLER
George H. Colvin Joe Tosatto/Cris Husted

"# 5' sY/'9:00 4Pe*e'e'"
"""'' "'"'" '&f **E 15'Y8'/""f: 30

WE CASING SCREEN TYPE LENSTH SLOT
inch PVC 2 inch PVC 10 feet .010

REMARKS

8 BORE HOLE LOG 2g U.5p 1 mLg gg= mo o s= aou-
N "' fDU 8 g* LITHOLOGIC OC SCRIP TION REMARKS

can Fill: SILT (50%); slag and gravel (40%); k'~kk:5
-

1 $[ve 0.0 tr. sand; dk. grey, damp. 0.0 ::i::::

- _ _ _ -____

. ____-___-----
:-2 ~:C-:-

5-7- Fill: SILT (40%); fine sand (30%); v. fine :i: :
~

2 4-5 1.0 sand (15%); tr. gravel; tr. med. sand; grey 0.4 {_j
-

damp cohesive. -C-:-:-:-
- -:-: -:

_____

:i:5'

.7.7-

7-4- Fill: Cinders, slag and gravel; blk. and I'f.',I/ D10 -
3 8-9 1.3 lt. grey, wet in places. 5.0 . . 7j,. ,,

-

;,';. :
.

..,
.'

-
. . . . . .
.< .?|,;

.

.

',: '.; . ' '.*.'-.

. :'I'h
'*'

15 - 15-16 - Fill: Cinders / slag (50%); silt (50%); grey, i ,.

4 7-9 .5 damp, brick. 1.0 , , -*

. . .;. . . ..

...

"
, . *.? :. :s
. .. y . . ;'*

.

' '|.': .Y-

.:. .:

. .1,'. .,. .:20 - 6-5- . :.1
5 6-7 .7 _L_Q_. ', J,;.3 .,. .

.. . .
-

- '.'.*; $.''
,

.

~

CLAY (50%); silt (40%); tr. gravel; grey, EM
m ist, cohesive. lI@

~~""-

3-4-
W~

6 5-6 2.0 nn '

i

,'(,. 2-2- CLAY (50%); silt (40%); tr. gravel; grey, |

.
7 2-3 2.0 moist and wet. ' p'

n

0.0 |,} i,
.

I lj|2-1-
30-

mU ,, .8 2-2 2.0 0.0 m
=- - .

'

M
.m

.e'

0.09 3-3- 2.0 Same as above. moise. n
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j AF& MILLER,INC.
Ground Water Consultants

PRO T

** f OLE N 0'

PRoscer ' "Alcoa Cleveland
RCMARKS

y

kU
o

E!55 2
m u

f!
o

E*
gh j =% g- L aTwotoarc cesCRIPTION REW ARKS g

f 9 6-7 2.0 Ad_l]!ff
I|h?h~

|d NV- ,

i C ! !
7-9- CLAY (50%); silt (40%); tr. gravel, || 1, d'

40-
10 11-12 2.0 grey, damp and moist. 0.0 F |'' l 'l

'

I
_ ' l ; i

- '
''; , .

.

i,

I|
| |' I

' i
7-12 m l: CLAY (60%); grasrel (30%); sr. cs. ' J45-

11 14-16 1.8 sand (10%); blue grey, dry, hard, shale 0.0 !h!_(ig
clasts.

.

W

( 50 -
.

W

WI

e

55 -
.

GI

O

am

60 -
~

.

m

A

65 -
.

W

W

W

70 -
.

e

M

5

{
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FGERAGHTY 1 or 2PAec

& MILLER, INC.
Ground Water Consultants

'"0 JECT "'0H0414CLO2 ! Y1'-2 " '
' "' '

PRoJEC T ' " Cleveland, Ohio
Alcoa

ORILLINS UI N
oRILLine CONTRACTOR g

ORILLER
- MYDROSEOLOGIST Joe Tosatto/Cris HustedGeorge H. Colvin

DATE START / TIME DATE FINI S H / TiteE SURFACE ELEVATION TOTAL DCPTH

9-16-88/ 2:40 9-19-88/ 3:17 53 feet

WELL CA34NS SCREEN TYPE LENGTH SLOT

2 inch PVC 2 inch PVC 10 feet .010

REu ARKS

Ep 1- 4 BORE HOLE LOG Eg i[
5 - {g

Sa wg |}/ ;s s= moa== {$ "
LITHotoo C oesCRIPfl0N RguARxgp*- mo"*

2-6- Topsoil gg.g
_

:55555
,

1 9-11 1.8 Fill: SILT (40%); fine sand (35%); clay 0.0

- gravel; brn., damp.
'5 55j(10%); tr. cs. sand; tr. med. sand; tr.
:-:-X-:-:

'
.

: : .'-:.
-

55555
5 --

2-3- Fill: Interbedded SILT (70%); tr. clay, tr. 555-:
,

2 3-4 1.4 fine sand, tr. med sand, med. brn., damp 0.0 -:-Z-:-:
and well sorted fine sand; wet. f-Z5 -

-----

- -

-
-X-:-:-:
! _X- -2-.:;.c-:-:

10
. 4-8- Fill: SILT (50%); fine sand (15%); v. fine ; Z_-

0.3 g
3 9-12 1.8 sand; tr. med. sand; med. brn., damp, cinder s.

. .-

C-:-Z-:
. -

-
:- -:-
C-:-:- ~

' .'. i.S ',{'.
ip*;.'.' iIS -- Fill: GRAVEL (35%); silt (40%); fine sand .

13-20 '

;(15%); tr. med. sand, med. brr. , grey and 0.2"

4-25-27 1.0
Llack, damp and moist. ;. 7, ','. f,

..T. :||

..;f..
f.' a . -o..., . . -.

....:.

P .

20
9-10- Fill: Fine SAND (40%); silt (30%); v. fine i

2
,

5 25-42 1.9 sand (15%); tr. med. sand; tr. gravel; med.
'

6.2 V

brn., damp, cohesive. -

-

.
s-

.

j
.

- ~ - ' ~ ~ ' ""

'5-'

9-10- so sample except cinders . [
~

,,

6 11-9 0
---

- [ q
. .

.

30
- J

E
_ 6-9- : LAY (90%); tr. silt; tr. wood; mottled grey Natural !M

04 UN
7 5-6 2.0 and black. fermation. M'

A o e
.

O cl
&
BS!E- x.

_.

_. _ _ _ . - _ _ _ _ _ _ - - _______-__ _



AWGERAGHTY
PAeE 2 or 2F& MILLER,INC.

Ground. Water Consultants
PROJECT NO. 00RE HOLE N O.

OH0414CLO2 Al-2
PR OJE C T LOC ATIO N

A7eoa Cleveland
REMARKS

z w E 9- 2
EU fo $555 {~3 %E E3
$ 0"o LITHOLOGlc DESCRIPTION REM ARKS b #w

_ 2-3- SILT (40%); v. fine sand (35%); fine 5_kk5_5
8 3-4 2.0 sand (25%); olive grey, wet not saturated 0.0 25255:-

. WW
_

CLAY (50%); silt (30%); v. fine sand I ' -

Ih(20%); lt. brn., and olive grey, damp, y .'[ |
c hesive.6-9- g j j gj

_'j.h9 10-10,2.0 0.0 '.

-

$$i
45 N__$

_ 3-5- SILT (80%); clay (20%); med, grey and :-15 Ij
_

10 7-9 2.0 black; moist and slightly wet. _Q.d. :5 -25j

:-:_-:_____'.

. _ . _ _ _ ---. - _ -. __._,

CLAY (80%); silt (20%); med. grey and
{50._

5-5- dk. grey.
.

'

11 7-9 0.0 I

_

Su

55 -.
.

W

W

W

60-
.

e

tu

O

65 -
.

W

G

m

70-
.

81

Si

e

y , w
. - _ _ _ _ _ . _ _ - -
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AWGERAGHTY PA.E 1 or ,
.

V& MILLER,INC.
Ground-Water Consultants _

90RE HOLE NO.P:3 JECT N o.
3 OH0414CLO2 Al-3

*' " ClevelandP osECT '
Alcoa

0;tLLING CONTRACTOR ORILLING EQUIPWENT
Lake Drilling CME-75. Hollow Stem Auner

I
HTKROGECLostST DRILL E R

George H. Colvin Joe Tosatto/Cris Husted
DATE START / TIME DATE FINI S H / Tit,E SURFACE E L E VATION TOTAL DEPTH

9-21-88/ 10:00 9-21-88/ 2:00 48 fece
WELL CA3the SCREEN TYPE LENSTH SLOT

I 2 inch PVC 2 inch PVC 10 feet .010 inch

LEMARKS

Eg L sy BORE HOLE LOG 2g U.
= tom ao o - g~

)g b f"$ hw"* g LITHOLOSIC DESCRIPfl0N REMARx3

Fill and topsoil: SILT (90%); tr. fine : 552
|

-

1 5isand; dk. brn. , damp, organics, Al chips. -y:-: _ :-
- -

:-:-
--

-

1
- $255
- 5-55

5
2-3- Fill: Fine SAND (50%); silt (25%); med. f *f*

r
is

|
~

2 2-3 .5 sand; tr. cs. sand; brn and white, dry, 0.1 b
I foundry sand, copper wire. j

,
..

I
- 4

10 |
12-13 Fill: v. fine sand (35%); clay (30%); silt ,y

.

3 15-13 .9 (25%); tr. fine sand; It. redish brn., damp, 0.2 q ;
.

cohesive. ! y
_

[ E

I '

4 16-13 2.0 Fill: Fine SAND (30%); silt / clay (25%); 0.1 y jR

. .m .

12-16-- $

gravel (20%); v. fine sand (15%); tr. med. jn
I

-

sand; lt. red brn., moist and spotty wet.
,> g

;

p
.

m:

" '20
6-7- 4| "

5 9-13 2.0 _(L.1 h|
SEi

.q:

%'jgf
~

Fine SAND (40%); v. fine t at.? (30%); silt Natural
25 (20%); tr. med. sand; red u... moist and wet material g4,4,

~

6 4-4 2*0 0.2 ZL
: LAY (55%); silt (40%); tr. gravel; dk. grey

-
~~

"
. t' lack, damp, includes organic and a single canal (?)

~
. white well rounded quartz pebble. .

=Re

N"532|30

{
-$lin6-10- CLAY (70%); silt (30%); lt. brn., moist and ikg.

7 14-14 damp with silt layers that are moist. 0.0

. h_k,
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AWGERAGHTY
"'' 2 " 'F& MILLER,INC.

Ground-Water Consultants
PROJECT NO. -

SORE HOLE N O.
OH0414CLO2 Al-3

"" #' #
Alcoa 'bleveland

QEMARKS

E O= 0g w

fpE55 {~3 Ef f3tU fd
ED |* 8"o LITHOLOGIC DESCRIPTION REM ARKS b #g

. W
8 2.0 SILT (50%); clay (30%); v. fine sand 0.0 :[:-2:[-:[

~

(20%); it. brn. and it. grey, moist and '255-::-

"

spotty wet, cohesive, it. Fe staining :5 ~ ~9
_

:-:-:-2-:-
40 :-:-:-2-:-

___-

.
-

3-5- -:-:-:-:4
'

-

9 8-8 2.0 '-!!!!-

_D.JL:- -:- -:-
SILT (50%); clay (30%); v. fine sand C-:-:- -:

- -

(20%); it. brn. and it. grey, moist and :555 --

wet. :-: :-:-
45 ::555~

. 3-5-
C -:- - _ _ .:_

10 7-9 2.0 0.1 C-:-:--:
----

_____

_ : -:_9-

. End of boring 48 feet

50 -
.

W

em

.m

55 -
.

M

e

e

60-
.

m

W

e

.

M

M

M

70 -
.

e

N

W

l
!

*

t

I

i .

. _ _ _ _ _ _ _ . .__



FGERAGHTY PA.E 1 oP ,
.

& MILLER,INC..

Ground. Water Consultants
BORE HOLE OPOOJECT g

PQoJECT LOCATION
~

g
'DQlLLING CONTRACTOR ORILLING EQUIPMENT

Lake Drilling CME-75, Hollow Stem Auger
HYDROSCOLO8l&T DRILLER

George H. Colvin Joe Tosatto/Cris Husted
oAVE START / TiuE DATE FINi s w/ TiesE suRrACE E L E VATION | TOTA L DEPTH

9-22-88/ 8:00 9-22-88/ 6:00 72 feet
WELL C ASIM8 SCREEN TYPE LEN87H SLOT

2 inch PVC 2 inch PVC 10 feet .010
REMARKS

Ep L mLe 8p BORE HOLE LOG l2g N.
A ad gew- g*g 6 to
$ *g #8"' g LITHOLOGIC DE SC R IP fl0 N REMARKS b

6-7- Fill: SILT (60%); gravel including cinders C_-:-:-:
-

1 7-8 1.3 (20%); tr. fine sand; tr. med. sand; brn. 0.5 !kkkk
and bik., damp and moist, organics. -55 5;

--.-_ __,
_ _ _ - -. .- -

. C-:- -:-:

5 :--_ ___.T55d
_ 4-13 -

13.5 L|
' '

2 16-15 1.0 Fill (foundary sands): Fine SAND (70%); tr j
med. sand; tr. es. sand; bik., grey, and j

"

coffee sand, damp, well sorted, including ]
i - cinders and aluminum shavings, foundary J

y 10 sands. *
;.x

3-3- ?,

.

3 5-3 1.8 31.0 g

, 8*

, ,
_

'i :2'

15 -
$$

? (' 'If
. 2-2-

4 3-3 2.0 19.0
Q d*,

:5555jFill: SILT (60%); fine sand (20%); med.
_

sand (15%); tr. es. sand; brn., moist with :--:-29
20 interbedded cinders and slag. :3:3:35_315-

kb[b[b[53
~

5 15/4" .75 20
:-:

- , m
h.h |

"
- Fill (foundary sands): same as above; dark c

'..f
;

25 coffee colored, damp.
7, ,

~

6 7-8 0.3 8.8 - y
am

jj$
- '

-

g :

30 Fill: CLAY (65%); gravel including cinders ggi
4-8- 15%); silt (10%); tr. fine and med. sand, W5

(t. brn., damp. 1.0 . M_

7 10-8 1.9 i

b @3?ti

_!

_ _ _ _ _ _ _ _ _ _ _ _ _



WGERAGHTY PAoE 2 Or 2F& MILLER,INC.
Ground-Water Consultants

g B E HOLE NO.PROJECT

'

pResECT LoCarioNgg, C1 eve 1and
QEMARKS

z w E e- 2
EU fd 5555 {~3 %f f8
$b 8e bw LITHOLO0lc DE SCRIP TION REMARKS

6-8- Fill: CLAY (65%); silt (20%); gravel jM
" 8 10-12 2.0 (including cinders 10%); tr. fine sand; 0.6 - M

greenish brn., damp, cohesive. ||
*@|tg

- ]1
==.

! e E=@
""40

3-5- Fill: SILT (40%); gravel (30%); v. cs. 55s :~

9 7-5 1.8 sand (15%); es. sand (10%); tr. fine E5551.0and med. sand, wet black, swamp liquids 5555:,

_ - - _ ._ __-.
. ; --.

Fill: CLAY (40%); silt (30%); v. cs. =

E45- sand (including cinders 15%); v. fine i

- 4-6- sand (15%); dk. olive grey and black, I $10 7-8 2.0 0.5damp, includes brick material ;g.,

te t. W' s
.. -_=

"S.

vi as ',

50 -

b'i$3-4 CLAY (60%); silt (30%); tr. v. fine b
- ''

-

11 6-9 2.0 sand; it. brn. and grey mottled, damp, R'2
cohesive, k

|||-j"| Y
P

-
8 ,

N ..

-

55- - MW5
. 2-3- :5 s2d

12 4-6 2.0 0.3 :5555
"

SILT (55%); clay (35%); tr. v. fine t:225
sand; med. grey, moist and spotted wet, (:_2:2:_3

- cohesive. C :-:-
60- 2-2

-- _-C-:- C-3-

13 Q{_-- -

-
.- -

. <
'C-:-:-:-::-:-:
. _-

65 - - - -I- -]

(
_ 5-5- Till: CLAY (60%); v. cs. sand (20%); $5

14 10-13 1.8 gravel (10%); tr. es. and med. sand; lt, 0.2 w@o
grey with pink and blue grey clasts, m-

damp, cohesive. |R
_

SEy =+2

CLAY (90%); tr. silt; grey, damp. | @,

IN15 pushe12.0 0.2

End of boring 72'
1

- _______
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AFGERAGHTY rAeE 1 or i

V& MILLER,INC.
Ground Water Consultants

bil0414CLO2 * [I-f' " 'poosECT

PQoJECT ' " ClevelandAlcoa
DQlLLING CONTRACTOR ORlLLIN G EQUIPWENT

Lake Drilling CME-75, Hollow Stem Auger
"* " * *'* "

George H. Colvin Joe Tosatto/Cris Husted
DATE START / TIME DATE FINI S H / TiteE SURFACE E L E VATION TOTAL DEPTH
9-15-88/ 8:15 9-15-88/ 11:30 79 feet

WELL CASING SCREEN TYPE LENGTH SLOT
? inch pve 2 inch PVC .

10 feet .010
QEMARKS

Ep L sus 8p BORE HOLE LOG Eg i.
A Ad gay-

}g~
se gog

$ *w m8"' |8 {"LITHOLOGIC DE SCRIPTION mEMAngs

9-9- Topsoil and fill: SILT (70%); v. fine sand N:_2:35.

1 6 1.0 (20%); fine sand (10%); black damp, organic ; 0.1 -it:~q
: :92-
'-

,=. ,
.

Fine SAND (90%); tr. gravel; grey white and j
,

~

brown, damp, well sorted, rounded; fill 4
5 foundary sand. j-

1. 5-7-
J.d |2 6-3 1.5 water at 8-8.5' s

t

~

J J f
- Natural i l |

10 formation jj
., 5-7- CLAY (80%); silt (20%); med. brn. and grey 'I d403 .0-12 1.8 mottled; damp, v. cohesive.

''

|

15
hn

igti

! E :. 4-4-
4 5-5 1.8 0.9 y

*S:!i

@-

5m. _ - - - - _ .
- -.:

20 -- :-:-:-:- i
. 1-1- :25555

5 2-2 2.0 SILT (40%); clay (30%); v. fine sand (30%); bl _.:3333~:
f -

olive grey, moist-wet. : :-:-{-

.- _-.

.-_-_-.--
.

:-:-:___-:
1-1- :25555

~

6 2-2 2.0 0,6 :33333:

. 1-2- SILT (50%); v. fine sand (20%); clay (30%); :3:3!3:33
7 2-2 2.0 taoist-damp, dk. olive grey. Q 1._ }5_5,5,5-,

[E3bh5b3b30-

f
- End of Boring 29' :3-3h-5h_',

. .- - :

- : ~_9: :- c_ .
.

;-:-:-:-:4
C5:52

_ _ _ _ _ _ _ _ _ _ -



[ AWGERAGHTY ,, , , 1

AF& MILLER,INC.
Ground Water Consultants

poosECT "
-0H 414CLO2

' ""paosECT Alcoa Cleveinna

f
Das'. Lino CONTRACTOR DRILLINS E I T

,

HVOROSCOLOtiST ORILLER
George H. Colvin Joe Tosatto/Cric Husted

8150'' E "lI: 10 Y2fe ("" " ' ^ ' " " "

( ''6-SIfN/""b: 10
WELL CA31MG SCREEN TYPE LENSTH SLOT

2 inch PVC 2 inch PVC 10 feet .010 inch

MEMARAS

E BORE HOLE LOG Eg N.Ep 5 % $g=m ao o sm son
E- j "- do'w* f6 #LaTeoloolc oe sCRIPfl0N RcMAngsg

1-2- Topsoil: SILT (80%); tr. v. fine sand; ~h3h}:3:3:,

1 2-6 1.0 med. brn., damp 0.1 :3552:
( - sand (20%); med. sand (15%); tr. wood and :52:f.

Foundary sands: Fine SAND (60%); v. fine :555 5

- brick, med. brn. , damp well sorted Natural :2:sj

{ 5 formation :2_ _:::_ __

l . 3-3- SILT (45%); v. fine sand (35%); clay (20%); :-52d
2- 4-4 1.2 med. red brn., damp, cohesive, slight grey S :.4__ :ggg:3

f -

mottling. :5i:5:
:- --

t _-_ _ _ _ -__ _-- - --

10 '-5$25
2-4- - ~f -[ ,,

3 2-3 1.2 Fine SAND (70%); med sand (15%); v. fine _0.d_t

sand (10%); tr. silt; lt. red brn., damp,
"

v. well sorted, s1.Fe staining. gg

.M15 - -- - - - - -

2-3- med. SAND (30%); c.s. sand (25%); fine sand 1'
0.6

(
~

4 5-4 1.0 (20%); gravel (15%); tr. s,ilt, brn. wet. .
.

',
.

.

(
.

.

L 20 hv3-8- CLAY (65%); silt (35%); grey, damp-moist, mi_

5 9-10 2.0 cohesive. 0.0 mg

f ,

556<

25 - End of boring 23'
[

.

..

30-
.

.

OE

el

M - _ _ _ _
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M GERAGHTY PAeE 1 OP 1

V& MILLER,INC.
Ground Water Consultants

"" "
05D414CLO2 Al-

'PROJECT

PROJECT LOCATION
Alcoa Clevelnnd

DRILLING CONTRACTOR OR IL LIN G EQ UIP M EN T
Lake Drilling CME-75. Hollow Stem Aueer

HTOROSCOLOsts7 DRILLER

DATE START / TIME DATE Fl*f S Hf TlhtE SURFACE E L E VAT IO N TO TA L DEPTH
9-14-887 8:30 9-14-88/ 11:00 24 feer

wtLL CASING SCREEN TYPE LENGTH SLOT
2 inch PVC 2 inch PVC 10 feet .010

AEMARMS

5g 1- 4g 6p BORE HOLE LOG Eg y,
$ *m s w' -6 ao *o.

eO ' ~ LITHOLOGIC DESCRIPfl0N RtMARKS b
.----

2-5- SILT (70%); clay (20%); tr. fine sand; it. 55555.

1 8-8 1.0 brn., damp, cohesive, organics. _Qd.55555
5-8- 55555

-

2 9-9 1.0 0.8 55555
_w.w

3-3 SILT (60%); v. fine sand (25%); clay (15%); 555555-
3 3-4 1.5 brn., damp, cohesive. 0,0 55555

2-2- v. fine SAND (60%); fine sand (25%); silt-
3;

4 2-3 1.9 (15%); brn., and rust, damp, Fe staining. 0,0 t
-

2-2-
~

5 3-3 2.0 SILT (70%); v. fine sand (30%); grey, moist. 0.0 pgggg
10

1_t. wet, organics water at 11' :-{(-{-2
-

-

6 2-2 2.0 0.1 :5555-
--_

1-1- :-:-:-:- -
"

7 2-2 2.0 0.0 55555
1/1'- Fine SAND (55%); v. fine sand (25%); tr. A"l15 - 8 1-3 1.6 silt; tr. med. sand grey, wet. 0.2 w$7,

2-2- Med. SAND (40%); fine sand; (30%); v. fine
.

9 2-3 1.3 sand (20%); tr. silt, grey, wet. L.4
1-1- ~;::

Nef"

10 1-2 1.0 o,4
20

2-2-
-="

'

-

11 3-5 1.1 0*0 3gl
2-3- damp, cohesive. $ d@E

CLAY (75%); silt (20%); tr. gravel; grey, :: !
-

-

12 5-6 1.4 0.0 iR E3

25 - End of boring at 24'

W

G

WI I

30-
.

e

f

a

_ _ _ _ _ _ _ _ _ _ _



AWGERAGHTY _ i , 1

AF& MILLER,INC.
Ground. Water Consultants

PROJECT N O. SORE HOLE NO.
OH0414CLO2 Al-R

'***#"POOJECT Alcoa Cleveland

Ce=TRAcTofake Drilling C5E'Y[."HollowStemAuger" ' " ' "oR LLine

H YDQO S EOLO S IS T DRILLER

" "

#'"14 b"8 8"['"3 : 18
#T-1dM E/ '1"f:40 9-

WELL CASIMS SCREEN TYPE LENGTH SLOT
2 inch PVC 2 inch PVC 10 feet .010

REMARKS

Ep 5.- she 8 BORE HOLE LOG Eg i,
a= to Ssw- g~g s= to

hb ##8"* g LITHOLOGIC DC SC RIP fl0N RE M A R M S
*

o

2 -4 '' Topsoil: SILT (50%); clay (40%); tr. v. :55 5
~

1 7-12 2.0 fine sand; med. brn. grey, damp. 0.0 IEE
:

-

|
. | ;

|

5
2-3- i :

r

0.2 '-

2 3-4 2.0 CLAY (60%); silt (35%); tr. v. fine sand; .__1 ;
'

med. grey, damp, organics, slight mottling. 'I
l (~

'
. n:

| i'
2

;10
1-1- l'h, I,!

.

3 2-3 1.9 0.0 M

~

1h!

15 Fine SAND (50%); medium sand (30%); tr. fine h jf(f
;f2-2- sand; tr. silt; grey and Fe stained, wet. f.

4 3-2 1.3 0.0 4
. v. fine SAND (80%); tr. silt; tr. fine a y
.

sand, grey, wet. p
g!

20- si,

1-1- #

0.0 e.5 2-3 2.0 GRAVEL (30%); v. es. sand (25%); es. sand .j]p;.,

(20%); med. cand (15%); tr. fine sand; tr. .i,Q .-|,
'

,

silt; dk. grey, wet. ". '. '0 '. -

2-3- CLAY (90%); silt (10%); grey, damp. Q$25 - 6 5-7 1.8 0.0 !:r--T
-

- End of boring 26'

. .

30-
.

.

.

.

. . . . . . . . , . _ _ - -
_ _ _ _ __



AWGERAGHTY PAGE I OF 1
F& MILLER,INC.
Ground-Water Consultants

PJOJECT N O. SORE HOLE N O.
OH0414CLO2 Al-9

Alcoa "''" Cleveland'PassECT
.

MILLfMG CONTRACTOR DRILLING EQUIPWENT
DJKe Drilling CME-75, Hollow Stem Auger

** " * "
G roge H. Colvin Joe Tosatto/Cris Husred

DATE START / TIME DATE FINi3 H / TittE SURFACE E L E VATION TO TA L DEPTH
9-13-88/ 11:08 9-13-88/ 2:49 26 feet

WELL CASING SCREEN TYPE LENSTH SLOT
2 inch PVC 2 inch PVC 10 feet 0.010

L E *J A R M S .

[ 12 Eg g =g 8p BORE HOLE LOG 2g i,
$~k 6 tog anw

Uw m8A8 LITHOLOGIC DE S C R IP fl0 N nguAngg S "-

_
SILT (80%); tr. fine sand; tr. med. sand; 55555
dk. brn., dry 55555

~

1 11-11 1.7 cohesive. 2.0 -RI:~:} ~
7-8- SILT (90%); tr. fine sand, med. brn., damp,

-- 2-

l
- -

_

5-6- -X- -:-:
' -

-5- o 6-7 1*7 0.2 - -

0.2 [!| -

.3 4-6 1.8
! !3-3- Interbedded v. fine sand and silt

-

2-3- Fine SAND (60%); med. sand (20%); tr. v.

I
-

4 3-4 1.8 fine sand; tr. silt; red brn., damp, well 0.1 d | g
10 sorted, Fe staining. -A_-

. 2-3- $555j
0.05 2-3 1.5 SILT (80%); v. fine sand (20%); med grey, 7-:;]-5j

| ~

6 1-2 1.9 0.0 g:E-:-55j1-1- moist, Fe staining. C-

1-1- v. fine SAND (60%); fine sand (30%); tr. I
l

15 -
7 2-2 2.0 silt; grey and red brn., wet. 0.0 % Qx

_ 1-1- ?.4

8 1-1 1.9 0.01 m&
I ~

9 3-3 1.5 :s. SAND (35%); gravel (20%); silt (15%);
1-3- ~. .

o

0.1 :c, ,g.,( .j.

,, ,

20-
1-2- med sand (15%); v. cs. sand (10%); tr. fine 'N'.?:

-

10 4-5 1.7 sand; grey wet, large wood fragments. 0.1 3.|.'?.|,'|,2$ ;',''. .'
5-3-

N, ' . , . '[A

I
-

11 6-5 1.5 0.2
.

3-5- : LAY (80%); silt (20%); med. grey, damp, jiy25 -
12 8-9 1.2 :ohesive. Rj ggy

- End of boring 26'

L . .

30-
r -

!
- .

GE

W

u

&

w 0 s _ _ _ _ _ _ _ _ _ _ _ _ . . _ _
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|

M GERAGHTY |MS MJLLER,INC.
NGround.Weter Consultants

WELL CONSTRUCTION LOG

Alcoa Well Al-1~

1.73T Project
~ Clevelandl ta=o svaract Town / City

/ /
/ / County Cuyahoga State Ohio

/ /N o inch diameter Permit No.

/ / drilled hole La% Surface Elevation

! [ and Datum 610.73 feet El surveyed
/ / s Well casing.

rman sea level O estimated

I / / 7 inch diameter,

/ / installation Dates (s) 9/20/88Schedule 40
Hollow Stem Auger/ #d Backfill Drilling Method

! / Drilling Contractorr ut Lake Drilling

Drilling Fluid none

. _2,6 . 5 ft'-

' Bentonite O slurry Development Techniques (s) and Date(s)

19 ft. pellets PVC Ba11er 9/88

I iff -

5. hi
&

I
.

$ hd ft. Fluid Loss During Drilling none gallons

Eh Water Removed During Development 8 gallons

I /.:fgg "Well Screen. Static Depth to Water feet below M.P.
$' 29 2 inch diameter
... g C ove . 0 fila. slot Pumping Depth toWater feet below M.P.

$w. E l,., Pumping Duration hours

I .}. g Q:f Gravel Pack Yield gpm Date
=s.,

.h "E" Y 9Por a ion

I $5' Collapse Well Purpose Monitor well

y E.g 41 9 ft'
e '-

43.9 ft'

I en LLRemarks inct en~1 o LL-LA rear An or*A

I Measuring Point is Top of
Welt Casing Unless Otherwise
Noted.

* Depth Below

Prepared by George H. Colvin

&

g
,

--

, . . . . .______d



. . . .. ... . .. .

[ M GERAGHTY
t M& MILLER,1NC.

NGround.worer Consultents

WELL CONSTRUCTION LOG

[
~

1,g[g Project Alcoa Well Al 9

/ /. t * *e Sv"'C'
Town / City Cleu innaI

/ / County Cuyahoga State Ohio

/ /\ 9 inch diameter Permit No.

/ / drilled hole Land Surf ace Elevation
/ / 618.25

and Datum feet G surveyed
( / s%Wed casing. mean sea level/ O estimated2 inch diameter,/ /

/ / Installation Dates (s) 9/16/88 - 9/19/88Schedule 40

/ sd Backfill Drilling Method Hollow Stem Auger

!/ '
Drilling Contractor Lake Drilline

/ / Drilling Fluid none

7 p )5.5._ ft'-

' Bentonite G slurry Development Techniques (s) and Date(s)
O pellets PVC hand pump and bailer_37 ft.

k
[ 6

o!& $

f[
| ? 40. 7 ft. Fluid Loss During Drilling none gallons

( |. 53 - Water Removed During Development 25.5 gallons

j$[j
Well Screen. Static Depth to Water feet below M.P.

59 2 inch diameter
PVC 0 . Q1Q _ slot Pumping Depth to Water feet below M.P.

{
[jj ,,

1=E9
Pumping Duration hours

, . :

g g ;;;.;.f Gravel Pack Yield gpm Date

k Specific Capacity gpm/ft
orma ion

25L Collapse Well Purpose !!onitor well"

p (E 4. 50. 7 ft'
l 5 2 . 7 ft'

r Remarks Flush hole through augers with 40 gallons of
b water because water became to thick with clav to

allow sand to settle. Two-foot sediment trap
Measuring Point is Top of

f Well Casing Unless Otherwise from 50.7 - 52.7 feet.

Noted.

( ' Depth Selow
Land Surface

Prepared by George H. Colvin
r

-

S . . . _ _ _ _ _ _ _ _ _ _ _ _ _



l

r A FGERAGHTY
l M& MILLER,1NC.

NGround.Woter Consultants

(
WELL CONSTRUCTION LOG

{

[1[
~

Project Alcoa Well A1-1

Town / City _ ClevelandI t**o Sva'aer

| /
/ / County cuyahoga State Ohio

/ /\ 9 _. inch diameter
Permit No.

/ / drilled hole t.and. Surface Elevation
/ / 622.80

s and Datum feet G surveyed
[ / / % Well casing, mean sea level O estimated2 inch diameter,/ / M 9dule 40 PVC Installation Dates (s) 9/21/88p / /
L / 'p Backfill Drilling Method Hollow Stem Auger

! / Drilling Contractor Lake Drilling
- / /

' Drilling Fluid none
_ / j

_31 ft*- ,

' Bentonite O slurry Development Techniques (s) and Date(s)
{

JM ft. G pellets PVC bailer

';

f._3M ft* Fluid Loss During Drilling gallons

( [[fff.[_. Water Removed During Development 27
.

gallons

yg Well Screen. Static Depth to Water feet below M.P.
AE3 2 inch diameter
* 5? PVC , 0.010 slot Pumping Depth to Water feet below M.P.

$ E... Pumping Duration hours
. 3-

)t ::: 3Ej.f Gravel Pack Yield gpm Date

fo$maion Specific Capacity gpm/ftk

i d5f Collapse WellPurpose Monitor well _.

QE $_.46.1fr
[ $ L

_4 8_.1 ft*

Remarks Two-foot sediment trap from 46.1 - 48.1 feet.

Measuring Point is Top of
Well Casing Unless Otherwise
Noted.

s.

' Depth Below
Land Surface

Prepared by George H. Colvin
-

_

M

'
#

'

-
'

.__ _ - _ _ . _ . . . _ _ . _ _
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.

4FMc& MILLER,1NC.ma.wara comuam

WELL CONSTRUCTION LOG

Alcoa Well Al-41. 69~
-

Project

u=o sumet Te WCity cleveland
,

/ /
/ / County cuyahoea State ohin

/ /\ 9 inch diameter Permit No.

/ / drilled hole Land-Surface Elevation

! [ and Datum feet @ surveyed658.07

/ f swell casing.
7 inch diameter. O estimatedI / /

/ / Inst 0.llation Dates (s) 9/22/88Schedule 40 PVC

/ 'f) Backfill Drilling MethW Hollow Stem Auger

! / Drilling Contractor Lake Drilling

Drilling Fluid nonej
,52.0 n.<

' Bentonite O slurry Development Techniques (s) and Date(s)
O pellets Pvc bailerh ft.I @

i!!:

.h: .

E_b31 ft. Fluid Loss During Drilling none gallons

38 gallonskjk Water Removed During Development

I jjgw *Well Screen. Static Depth to Water feet below M.P.

(*EL 2 inch diameter
5 k _EE . O J).l.0_ slot Pumping Depth to Water feet below M.P.

(|h Pumping Duration hours

I ..]. 5 i .;(f Gravel Pack Yield 9pm Date; i

E' *E* 9E "
; orma ion

$5].I Co Well Purpose Monitor vell

yE g15.a ft.llapse
. .E.621 ft*
1. 72.0 ft * Remarks Flushed hole with 40 gallons of water throuch

_
augers because water became to thick with clay to allow

sand to settle.
Measuring Point is Top of

( Well Casing Uniess Otherwise
Noted.

{ * Depth Below -

Land Surface

Prepared by George H. Colvin
_

-

&

- - - _ _ - _ - _ . - . - - _
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i

|M GERAGHTY'

IMS MJLLER,1NC.
NGround.worer Consultants

,

|| WELL CONSTRUCTION LOG |

Alcoa Well Al-51. 9I
"

Project,n
I t* * W''''' Town / City Cleveland

I / / Cuyahoga State Ohio
/ / County

Permit Nd.! /\ 8 inch diameter

'I ! / drilled hole Land Surface Elevation
/ / 597.77

""* ' "*Y\Weil casing,/ / sea l wel O estimated
2 inch diameter,/ / Schedule 40 Pyc InstallationDates(s) 9/15/88/ /

/ $ Backfill Drilling Method Hollow Stem Aucer

! / Drilling Contractor' Lake Drilling

/ / Drilling Fluid none
7 p

g um.- .

' Bentonite O slurry Development Techniques (s) and Date(s)
G pellets PVC bailer11.1 ft.

s

h.: .x.n
.

I 'j.i i s _ m ft* Fluid Loss During Drilling none gallonss 4

35 L. Water Remow) During Development 33 gallons

I j;'5hWell Screen. Static Depth to Wmer feet below M.P.

i E'% 2 inch diameter
*5 M dot Pumping Depth toWater feet below M.P.

|di!![h E. Pumping Duration hours

I .x=:
$E.;.s Gravel Pack Yield 9pm Date

5 aek Specific Capacity gpm/ftg ( ;9n

!.!| 5 ..F Collapse Well Purpose Monitor we11!

ne um-
Remarks Two foot sediment tran fvnn 1s.s 97 m f...

I Measuring Point is Top of
Well Casing Unless Otherwise
Noted.

' Depth Below -

,

| Land Surface
! Prepared by George H. Colvin



M GERAGHTY
MS MILLER. INC.

NCround.H'eter Consultents

| WELL CONSTRUCTION LOG

1.87 Project Alcoa Well Al-6-

~g
Town / City Cleveland8 ta=o Svaract

I
/ /
/ / County cuyahon State nk < n

! /\ 9 inch diameter Permit No.

I / / drilled hole Lar6 Surface Elevation

[ swell casa.
587.4

and Datum feet O surveyed
/ ngf e sea lwel O estimatedirEh diameter,/ 7

/ / Installation Dates (s) 9/20/88Schedule 40 PVC

/ @ Backfill Drilling Method Hollow Stem Auger

! / Drilling Contractor Lake Drilling"'

| / noneDrilling Fluid7 p
- 7 ft'

' Bentonite O slurry Development Techniques (s) and Date(s)
9 h. O pellets Centrifugal pump

$g
i

Q
k k 11 Fluid Loss During Drilling gallonsft.

$ i.I, Water Removed During Development 100 gallons

[k ['L. 2 inch diameter
Well Screen. Static Depth to Water feet below M.P.

1 ? E
j{ PVC O dl.Q._ slot Pumping Depth to Water feet below M.P.

.[s
,

5k Pumping Duration boun,
$.s =c .

Date.@ gq;.f Gravel Pack Yield gpm
k Specific Capacity gpm/ft

? orm ion
Monitor wellj. { llapse Well Purpose

*r --

..

Remarks Sediment trap from 21 - 23 feet.

-

Measuring Point is Top of
Well Casing Unless Otherwise
Noted.

' Depth Below
Land Surface

Prepared by George H. Colvin
r

-

?

- -

.- _ _ _ _ _ _ _ . _ _ _
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|

-I 1

ASF'GERAGHTY l

M& MILLER,1NC.
NGround.Worer Consultants

.I
WELL CONSTRUCTION LOG

.

Aleca~

2.11 Pro |xt Well Al-7
I t * "o Sva '*"

'

Town / City clavalaad
/ /
/ / County Cuyahoga State Ohio

! /\ 8 inch diameter |Permit No.

/ / drilled hole I.and. Surface Elevation

I 586.50 feet X3 surveyedand Datum
/ / swell cs. sing, mean sea level

2 inch diameter, O estimated/ /
;g / / Installation Dates (s) 9/14/88Schedule 40 PVC

/; ,
Backfill Drilling Method Hollow Stem Auger

! / Drilling Contractor Lake Drilling''

/ / Drilling Fiuld Vaeer! 7 p
._7.8 ft*-

- Bentonite O slurry Development Techniques (s) and Date(s)
O pellets Centrifugal pump! _9.5 ft.

'!!|.

'

:|||| 9
12.4 ft* Fluid Loss During Drilling none gallons

' f5 L Water Removed During Development 690 gallons

$jh,Well Screen. Static Depth to Water feet below M.P.

:I $;
g 2 inch diameter

'

4 Ei PVC 0.010 slot Pumping Depth to Water feet below M.P.

a = #r Pumping Duration hours
*..

{E]

: [NA Gravel Pack Yield gpm Date

'!f( 8"" [;aek Specific Capacity gpm/ft
7 9n

I ',.( @ f Colla Well Purpose Monitor well
- D N' pse

$:. E N;
.

.
.

Remarks 2 fe sediment trap from 22 - 24 feet.
4

Measuring Point is Top of
Well Casing Unless Otherwise
Noted.

' Depth Below,

'

Land Surface

Prepared by Ceorre H. Colvin

I
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I OfGERAGHTY
F& MILLER,1NC.
Ground Water Consultants

WELL CONSTRUCTION LOG

|

2.1T Project Alcoa W W
ft Cleveland

| 4 uno svaner TowrVCity
' / /
| / / County Cuyahoga State Ohio

/ /\ 8 inch diameter
*

| / / drilled hole Land Surface Elevation

! [ and Datum 589.08 feet O surveyed
sea level O estimated

| / h diameter,

W / / Installation Dates (s) 9/I4/88Schedule 40 PVC

/ 'D Backfill Drilling Method Hollow Scem Auger
,

'bGrout 5% bentonica
| / f Drilling Contractor Lake Drilline

! " "*Drilling Fluid
/ /!

1 JL gg.s

'Bontonite O alurry Development Techniques (s) and Date(s)

10 ft. CD pellets Centrifugal pump
t

if|j'

| $#
h _ 13 ft. Fluid Loss During Drilling none gallons

$5 % Water Removed During Development 510 gallons'

.hj' Well Screen. Static Depth to Water feet below M.P.

*4 E%
2 inch diameter

5{j;- __flC, 0.010 . slot Pumping Depth to Water feet below M.P.

5 $ Pumping Duration hours

(!);.{f Gravel Pack Yield gpm Date[[|

k.f f Specific Capacity gpm/ftPack
n , n;

' $53 Collapse Well Purpose Monitor well

QE p3.0 ft'
r :Jr.!! M . n ft*

|

| Remarks sediment tran from 23 - 25'
i

Measuring Point is Top of
i Well Casing Unless Otherwise

Noted.

!I'

' Depth Below
Land Surface

,

Prepared by George H. Colvine

|
|
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AD'GERAGHTY
| AF'& MILLER,1NC. I

$ Ground Wor:r Consukants
:

WELL CONSTRUCTION LOG |

2.gq Project Alcoa Well Al-9-

Cleveland ji us.o svance Town / City ._.
/ /
/ / County cuyahoca State nhin )

,

! /\ 9 inch diameter Permit No.

!E / / drilled hole Land Surface Elevation
;E / / 589,24

N and Datum feet D surveyed
/ / %Well casing, mean sea level O estimated2 inch diameter,/ /
/ / Installation Dates (s) 9/13/88Schedule 40 PVC

/ Q Backfill Drilling Method Hollow Stem Aucer

! / Drilling Contractor Lake Drilline
__

'

Drilling Fluid none
7

8 2 ft'' '

|

= ' Bentonite O slurry Development Techniques (s) and Date(s)

_11.0 ft. Ut pellets Centrifugal pump

.p
#
f.!.) %

k14.4 Fluid Loss During Drilling 312 gallonsft.

f_ Water Removed During Development gallons
'

.,;.;p g 4 *Well Screen. Static Depthto Water feet below M.P.
2 Inch diameter- g El

f51- . PVC _ , 0.010 slot Pumping Depth to Water feet below M.P.

|jk 5$ Pumping Duration hours
-v=-
3g {:f Gravel Pack Yleid opm Date

Specific Capacity gpm/ft
orma ion,

.E $5![# Collapse Well Purpose Monitor we11
!

li E ip..?JLift''M "a:, . -:

y gg.

Remarks Two foot sediment trap from 24.4 to 26.4 feet.

Measuring Point is Top of
Well Casing Unless Otherwise
Noted.

* Depth Below
Land Surface

Prepared by George !!. Colvin

|I
- .- - - _


