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Department of Energy Lo 5545 6
Oak Ridge Operations o e kg
P. 0. Box E
Oak Ridge, Tennessee 37831

SEP 2 2 1987
* DOE 440-87

Ms. Catherine McCord
United States Environmental
Protection Agency

Region V - 5ME-12

230 S. Dearborn Street
Chicago, Illinois 60604

GROUNDWATER MONITORING WELL LOGS FOR DOE WELLS - FEED MATERIALS
PRODUCTION CENTER (FMPC)

Dear Ms. McCord:

Enclosed is a copy of the drilling logs containing Borehole
Lithologic and Well Completion Information for three (3) shallow
wells installed in October 1986 and three (3) deep monitoring.
wells installed in May 1987 in support of DOE Environmental
programs. This information was requested in the August Technical
Information Exchange Meeting.

If anything further is fequired, please contact me.
Sincerely,
Lt —
{ﬁ_ nges A. Reafsnyder
s Site Manager
DP-84:Collier
Enclosures:As stated

cC w/enc.

Amy Blumberg, USEPA-5

Graham Mitchell, OEPA-Dayton

Rich Bendula, OEPA-Dayton

Margaret Wilson, SE-31, ORO

Dick Wilde, ASI :

Bob Conner, WMCO ; OO0 i



bcc w/encl.

Greg Fess, GC-21, FORS

John Cermack, Dpt. of Justice
Bill Hawkins, Frost & jacobs
Bob Weidner, NLO

. Bob Conner, WMCO
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WESTON WAY
WEST CHESTER, PA 19380

PHONE: 215-692-3030 I 5 5 4 .
TELEX: 83-5348 ' : 6

—y

MANAGERS DESIGNERS/CONSULTANTS R
n.é A R
25 June 1987
Mr. Dennis Carr
Westinghouse Materials Company of Ohio
7400 Willey Road A _ :
Fernald, OH 45030 W.0. No. 2104-06-01

‘Re: Well Logs
Dear Dennis:

I am enclosing two copies of the Borehole Lithologic and Well
Completion Information for the three deep monitoring wells at
FMPC which WESTON recently completed under contract to Argonne
National Laboratory.

Sincerely,

WESTON (a Business Trust)

.__Q....m,@,éf..,’(

Donald R. Phoenix, Ph.D.
Vice President & Project Director

DRP/km
Enclosures

cc: Dr. Stephen W. Ballou, ANL - w/o encl.

Linda C. Dolan, WMCO - w/0 encl.
Rick Co}lier, DOE - w/0 encl.
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ARGONNE NATIONAL LABORATORY

. 97Q0..S0UTH CASS AVENUE, ARGONNE, ILLINOIS 60439 ’ TELEPHONE 312/972-7661
T.\.I v “;J A‘.r

55 4 6 g September 15, 1987

Rick Collier

U.S. Department of Energy

Feed Materials Production Center

7400 Wiley Road

Fernald, Ohio 45030

Dear Rick: ’

Enclosed you will find copies of the drilling logs for the shallow wells which were
installed during October of 1986 as part of the DOE Environmental Survey. Vincent
Fayne requested that these logs be sent to you.

Please let me know if I can be of further assistance.

Very truly yours,

/gQWAZZKQﬂp\

Steve Miller
Energy and Environmental Systems Division

SM:jr
Enclosures
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... Argonne National Laboratory
kY S Gl Argonne, lHlinois

5546
Borehole Lithologic and Well Completion Iinformation For:

Construction of Three Deep Monitoring
Wells at the Fernald Feed Matenals
Production Center

June 1987
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‘ WELL COMPLETION RECORD 554 6 2
1 site 10: M LOCATION 1D: _ell A DATE INSTALLED: 25 May 87
| APPROX. 81TE COORDINATES: (FT.) S.27* 50.25 E _38& 4405
| 5PEN AREA PER LINEAL FT. (INZ/FT) N/A
| FORMATION OF COMPLETION: Glacial Outwash
l FIELD REP.: James Spratt DRILLER: S.C. Patterson
WELL CASING WELL CASING

4 316 Stainl
DIAMETER (in) __P-—V— steel - | TYPE
: B |

——

HOLE DIAMETER (in) ¥- i 1l
- 8 » —L—Jm. ABOVE A
' | 2-7_|GROUND (ft) _
GROUND SURFACE ~ I
! T ' G\ 2 B I O (AN
l '] ] esackriLL TypE
’ %+ [Portiand Cement/
. r- ‘ Bentonite
! SEAL
| TYPE
— x sLOT
| SEAL B8 OPENING
| LENGTH (in)
' | (1) 0.010
TOTAL - LR
DEPTH | 120.6 | i ——p— 122.7 |CASING
(1) LENGTH
{ | ()
| OPEN OR
.  FILTER o |SLOTTED
1 PACK |[# ou LENGTH
| TYPE (1)
' FILTER
PACK 13.6 ]
LENGTH +
‘ C1t)
BLANK
LENGTH
N/A
' 2 (1t)
R
I ) ) 000009
COMMENTS: HT above ground does not represent surveyed elevations.
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$54 60  BOREMOLE/WELL CONSTRUCTION LOG

83

‘ 31TE 10: MG LOCATION ID: _Well A FIELD REP:___J. Spratt
- APPROX. SITE COORDINATES (FT.): 527 _450.25 E 38 + 40.5
3ROUND ELEVATION (FT. MSL): N/A COMPLETION DATE: 25 May 1987
BOREHOLE SUMMARY | CONSTRUCTION TIME LOG
START
JRILLER: S.C. Patterson ND
~ET=TooT ACTIVITY Lovre
MG TYPE: Bucyrus Erie 22w DATE TIME
, HOLE END ®| pgiuip [ORILLING 05/23 0800 1805
BIT TYPE | DIA» | DEPTH TYPE 05/24 | 0800 1600
(in.) ft.
‘ ible Tool 8 120.6 m;:e;:le
il CASING 05/24 1630 1700
_____CASING SUMMARY FILTER PACK |o05/24 |1700 | 1730
CASING! DIA. | ENO
TYPE DESCRIPTION ans lo 'l:‘;’H
L JSEAL 05/24 1730 1800
P Steel 10 4 | - :
B 316 Stainl 1 4 | 112.7
, £33 Stee BACKFILL 05/25 | 0810 1500
S Stainless, 0.010 Slot| 4 | 122.7
|
DEVELOPMENT| 05/28 1010 1210
OTHER N/A
P-Protective S-Screen B-Blank 0O-Open N-None
Jepth trom Top of Casing B |
WELL CONSTRUCTION WELL DEVELOPMENT
ENDe® " ' .
-.)YSEE‘ DESCRIPTION DE{TSH Surged (4" block) w/2' drop for 45 min.
- : : Overpumped (red jacket CN1100, 1.5 hp,
' B | Portland Cement/Bentonite 105 1 rated 22 gm) at 20 gem for 50 min.
d S Bentonite Pellets 107 1000 gal. removed.
“ f | No. 4 Quartz 120.6% sarg pu (bailer) used for coarser sedi-
ments. Vell depth: before: 120.6, after 129.6
| ,
[ “ feet below top of casing.
' 000010
et 8 - Backra 8 - 8eal f - Fiter Pack
J @ Deoth from Ground Surface
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BOREHOLE AND TEST PIT SUMMARY

SITE IO FMPC__
LOCATION I _Well A
' LOCATION COORDINATES
S 27 + 50.25
E 38 + 40.5

GROUND ELEVATION FT. MSU__NK

Page.let

BH-BOREHOLE/TP-TEST MIT: BH .

v

554 6

DRILLEREXCAVATOR: Bowser Morner

COMPLETION DATE: 23 May 1987

‘BOREHOLE DIAMETER @N): .8

YOTAL DEPTH FT.): . 120.6

WELL SUMMARY

- WELL OWNER

. INSTALLER: WESTON

| INSTALLATION DATE: .25 May 1987
| CASING ELEV, FT. Msu: K

FILTER PACX LENGTH ¢T):__ 13.6

FORMATION OF COMPLETION _Glacial Outwash

STRATIGRAPHIC ORDER: N/A

QPENSCREEN DEPTH ¢°T.): __112.7

' FLOW RELATIONSHP:

U-Upgradlent
; D-Downgradient
I C-Cross Gradgient

A P

A-Auger Cutings

t

8- 0.0. L38°LD. drive sample
U-3'0.0. 2.42°LD. tuds sampie

' GASING LENGTH FT.); . 122.7 OPEN/SCREEN LENGTH ¢T): __10
‘ CASING DIA. N): 4 OPEN/SCREEN AREA ON2FT): NK
SEAL END)DEPTH FT.):__107 ®FLOW RELATIONSHIP: . NK
L : LITHOLOGICAL SUMMARY
SOIL/ROCK PROFILE STD. PENETRATION TEST
UNFIED DEPTH
DEPTH STRAa | SAMPLE . Isamere] N+
SOIJROCK VISUAL DESCRIPTION INTERVAL
l n.) E D Pty ETHOO{ VALUE
i
0
| |
2 MH Yellow (10 yr7/6) SILT, glg@b 01 2=4 S NK .-
ll" -3 Dry-moist, cohesive |
| ¢ Mo Yellow (10 yr 7/6-10 yr 4/6) | 02 4-6 s NK
: 5 SILT ,clayey, dry-moist, ooheuive
) 6 M Yellow (10 yr 7/6) SILT 03 6-8 S NK
|
: 7 clayey, dry-moist, cohesive
' 8 M-CH |. Red-gray (7.5 yr 5/6) CLAY © 04 8-10 S NK
‘ 9 and CIAY, moist, plastic
l © 10 o | |
SAMPLE METHOOS ouu11

M-8 12 Hoflow Stem Auger
C-4 12 Continous Fight Auger  <0fing
G8-Gear Mt

NQ-NQ Wiretine Rock

$-Undisturded Block Samolol
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0 - DISTURBED BULK SAMPLE

AR MMAR " ;
e PAGE OF
SOIL/ROCK PROFLE STD.PENETRATION TEST
»
DEPTH | SO/ |« VISUAL DESCRIPTION SAMPLE | wTERVAL |SAMPLE
en | rocx |E o o [METHOO
©
CLASS
15 M Blue—gray (7.5 yr 5/1Q) SILT, 03 _15-17 S
clayey, little gravel, dry-
moist, cohesive
20 MH | Blue-gray (7.5 yr 5/10) - 06 20=22 S
SILT, clayey, some gravel,
dry-moist. |
25 sp Lt. Bm. (7.5 yr 5/6) med. 07__ | 25-27 s _
SAND, dry,
Lt. brm (7.5 yr 5/6) fn.-med. -
30 sp SAND, dry. 08 30~32 S
SAMPL : METHODS 000012
A ~ AUGER CUTTINGS H =0 172 HLLLOW STEM AUGER KX - NX ROCK CORING
$ - 2° 0.D. 1.38° 1.D. DRIVE SAMPLE C = 4 172 CONTINUOUS FLIGHT  NQ - NQ WIRELINE ROCK CORING
U - 3° 0.D. 2.42° 1.0. TUBE SAMPLE AUGER 8 - UNDISTURBED BLOCK SAMPLE
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554 6

3

A = AUGER CUTTINGS
S - 2° 0.D. 1.38° 1.D. DRIVE SAMPLE

H =6 1/2 HLLLOW STEM AUGER  MX = NX ROCK CORING

Ue3°00 242°10. TUBE SAMPLE AUGER

€ ~ 4 1/2 CONTINUOUS FLIGHT

-

PAGE oF
SOIL/ROCK PROFILLE STD.PENETRATION TEST
UNIFED : '
- DEPTH .
on | rocx |E SUAL o Ve - [Me™Hoo| vaLue
CLASS
35 SP Lt. brn (7.5 yr 5/6) SAND 09 3537 | g NK
£3 2 drv,
40 sp Lt. brn. (7.5 yr 5/6, 6/6 10 | 40-42 s _NK
SAND, fn.-med., little |
gravel.
45 sP Lt.brn (7.5 yr 5/6) SAND 11 45-47 s NK
medgnd gfavel, trace rock
frags., dry.
50 sp t. brn. (7.5 yr 5/6) SAND 12 50-52 S _
SAMPL 3 METHODS go0u X

NQ - NQ WIRELINE ROCKX CORING

! = UNDISTURBED BLOCK SAMPLE

Mooy ima

R MMy fAUDIE
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A - AUGER CUTTINGS
S - 2° O.D. 1.38° I.D. DRIVE SAMPLE
U - 3°0.D. 2:42° 1.0, TUBE SAMPLE

H~-0 12 HLLLOW STEM AUGER
C = 4 1/2 CONTINUOQUS FLIGHT

PAGE —— OF -
SOIL/ROCK PROFLE STD.PENETRATION TEST
UNIFED | .
' - OEPTH
DEPTH | SOOI/ |« SAMPLE SAMPLE
VISUAL DESCRIPTION
¢n | rocx |E R o |"on - MeTHOD
CLASS
med., and gravel, dry.
55 SP Lt. gray (7.5 yr 4/0) SAND, 13 55=-57 S
med.-coarse, and gravel, dry.
60 sp Lt. gray (7.5 yr 4/0) SaND, 14 60-62 S
med.-coarse, trace gravel, wef] |
65 sp Lt. gray (7.5 yr 4/0) SAND 15 65-67 S
med.~coarse, and gravél, wet
70 _SP Lt. gray (7.5 yr 4/0) SAND 16 70-=72 S
SAMPL > METHODS 000014

NX = NX ROCKX CORING

NQ - NQ WIRELINE ROCK CORING
B = UNDISTURBED SLOCK SAMPLE

N _ AeeTvmacn RITY RAMDLE




A - AUGER CUTTINGS
$ - 2° 0.D. 1.38° 1.D. DRIVE SAMPLE
U~ 3°0.0. 2.42° 1.0, TUBE BAMPLE

AUQER

- - s m mew

H =@ 1/2 HLLLOW STEM AUGER
C = 4 1/2 CONTINUOUS FLIGKT

NX =~ NX ROCK CORING
NQ - NQ WIRELINE ROCX CORING

8 = UNDISTURBED BLOCK SAMPLE

ICAL SUMMAR 5 ;
‘SOW/ROCK PROFLE STD.PENETRATION TEST
UNIFED | . ’
- DEPTH
DEPTH | SO/ |« SAMPLE SAMPLE N*
VISUAL DESCRIPTION INTERV
on | rocx gg o | (mAL IveTHoo| vaLue
CLASS
med-coarse, ard gravel, wet
75 sP Lt. gray (7.5 yr 4/0) SAND 17 75-77 S NK
med.-coarse, and gravel, wet
80 sp Lt. gray (7.5 yr 4/0) SAND 18 80-82 s NK
med.-coarse, wet '
85
90 sp kt. gray (7.5 yr 4/0) sanD 19 90-92 s NK
SAMPL I METHODS 000015

"™ - MeTOREN RINK SAMPLE




ICA MMAR

D A A e e e N e o

A - AUGER CUTTINGS
S - 2° 0.D. 1.38° 1.D. DRIVE SAMPLE
. e AR @49 1D TURE SAMPLE

: PAGE ——— OF .
SOIW/ROCK PROFLLE STD.PENETRATION TEST
UNIFED | .
: - DEPTH
DEPTH SO/ |« SAMPLE SAMPLE N
VISUAL DESCRIPTION INTER
¢n | rocx gg ; o ﬁ‘,’ AL MeTHOD| vaLuE
CLASS
med.-coarse, lit. gravel, wet
95
100 SP Lt. gray (7.5 yr 4/0) SAND 20 100-~102 S NK
med.~coarse, lit. gravel, wet . ’
105 Sp
110 SP Lt. gray (7.5 yr 4/0) SAND 21 110-112 1 s NK
' SAMPL 2 METHODS - UUUU 1o

M-8 172 HLLLOW BTEM AUGER
C = 4 172 CONTINUOUS FLIGHT
AuaEn

NX - NX ROCK CORING

NQ - NQ WIRELINE ROCK CORING
8 - UNDISTURBED BLOCX SAMPLE
"~ - mieTeAFED BULK SAMPLE
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: PAGE ofF
SOL/ROCK PROFLE STD.PENETRATION TEST
UNIFED | .
' - : DEPTH
DEPTH SO/ |« SAMPLE SAMPLE N =
VISUAL DESCRIPTION INTERVAL |,
N | rocx gg D e [METHOD| vaLue
CLASS
med, lit. gravel, wet
115
SP Lt. gray (7.5 yr 4/0-5/0) 22 118-120 S NK
SAND, fn-med, lit.gravel,wet
120 | TOTAL DEPTH = 120.6 feet
* N value is unreported as
AST™M procedure was not
i followed. Hammer wt. was
> 140 pounds.
AMPL : METHODS A
SAMPL % METHODS 000017
A = AUGER CUTTINGS He@ 172 HLLLOW STEM AUGER  NX - NX ROCK CORING .
8 - 2° 0.D. 1.38° I.D. DRIVE SAMPLE € = 4 1/2 CONTINUOUS FLIGHT NQ = NQ WIRELINE ROCKX CORING
U= 3°0.0. 2.42° 1.D. TUBE SAMPLE AUQGER ® - UNDISTURBED BLOCK SAMPLE

- - o Mol @IV

" - AETIMAEN RULK SAMPLE
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WELL COMPLETION RECORD

SITE 10 £ AP LOCATION iD: ____Well B DATE INSTALLED: 2l May 87
APPROX. SITE COORDINATES:(FT.) S 26 + 08.5 E 50+ 18.2
OPEN AREA PER LINEAL FT. (INY/FT,) N/A
FORMATION OF COMPLETION: Glacial Outwash
FIELD REP,: __Jawes Spratt DRILLER: __ S.C. Patterson
WELL CASING [ . |
4 316 Stainless WELL CASING
DIAMETER (in) P‘V— 168 TYoe
HOLE DIAMETER (in)] 8
| _'_\_C_,‘ —ur. aBovE |
. ' _JGROUND (ft)
GROUND SURFACE )
T "M\W}:{. AR
2§
il [ eackriLL TyPE
A -y [(Portland Cement/
- 33 I A Lﬂto_ni;e___
SEAL D
TYPE ﬁ
—_ SLOT
SEAL OPENING
LENGTH (in)
(1) 0.010
pePTH| 120.9 e s T23.6 |CASING
(1) LENGTH
(ft)
| . OPEN OR
FILTER o |SLOTTED
TYPE (1)
FILTER
PACK 12.9
LENGTH -1
(1t) .
BLANK
N/A |LENGTH
(1)
| ¥
Y | 000018

COMMENTS: HT above ground does not represent surveyed elevations.

I




P ‘
’;-r. ,—‘-'\., te, .

ot - PN B e

RN
L ] 5

. BOREHOLE/WELL CONSTRUCTION LOG ""‘4 R
| 8540
SITE 10: __FMEC LOCATION 1D:_Well B FIELD REP:__J. Spratt »
APPROX. SITE COORDINATES {7..;. S 26 + 08.5 E__50+ 18.2
GROUND ELEVATION (FT. MSL): N/A COMPLETION DATE:_21 May 1987
BOREHOLE SUMMARY | CONSTRUCTION TIME LOG
' : START
DRILLER: S.C. Patterson ACTIVITY END
Cable Tool DATE TIME TIME
RIG TYPE: ___Bucyrus Erie 22W »
HOLE END © DRILLING 05/18 1445 1740
BIT TYPE I(D'lnkj' Df,':‘;H ’;‘#’S ' 05/19 0815 1810
: 2. TSRS : 05/20 0810 1345
ahle Toal 8 120.9 Water
CASING 05/20 1345 1430
CASING SUMMARY —_ FILTER PACK | 05/20 1430 1530
N .
%@%‘gf‘ DESCRIPTION  |DIA, DEPTH
L—ISEAL 05/21 0810 | 0825
p Steel - 10 4 , :
B 316 Stainless Steel 4 113.6 BACKFILL 05/21 0825 1430
s Stainless, 0.010 Slot | 4 |123.6
' DEVELOPMENT] 0s/27 | 1010 1250
j
| ' OTHER N/A
1 P-Protective S-Screen B-Blank O-Open N-None
Depth from Top of Casing -
, WELL CONSTRUCTION WELL DEVELOPMENT
. Q ed (4" block) w/2' 45 min.
! YPE |  DESCRIPTION DEPTH Surg drop, 43
~ODE 1t.)

. , Overpumped (red jacket CN1100, 1.5 hp
i B |Portland Cement/Bentonite 105 Y rated 22 gpm) at 20 gom for 50 min,

‘ S Bentonite Pellets 108 1000 gal. removed.

3y _F_ [No. 4 Quartz Sand 120.9 I sand pump used for coarser sediments.

‘ | Well depth: before: 120.9 -

L after ;: 120.9

‘ COMMENTS:

. . - Static water level, 05/27, 58,15 feet
asing . 000019

' L 8 ~ Backiln . 8§~ Seal F - Filter Pack below top;of_cg_s_hnq i

| —
.l ® Deoth trom Ground Surface
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; BOREHOLE AND TEST PIT SUMMARY
| SITE D s BH-BOREHOLE/TP-TEST PIT: B
. LOCATION I0: __Well B DRILLER/EXCAVATOR: W M r
LOCATY" )N COORDINATES: COMPLETION DATE: .21 _May 1987
S 26 +08.5 BOREHOLE DIAMETER €N —
g_50 + 18,2 TOTAL DEPTH FT.): . 122
GROUND ELEVATION FT. MSU
WELL SUMMARY
WELL OWNER: FILTER PACK LENGTH ¢T.): ____12.9
INSTALLER: Weston FORMATION OF COMPLETION Glacial Outwash
_ INSTALLATION DATE: .21 _May 1987 - STRATIGRAPHIC ORDER: N/A
CASING ELEV. FT. MsU: __NK OPEN/SCREEN DEPTH FT.): __112.7
' CASING LENGTH FT.); . 123.6 OPEN/SCREEN LENGTH ¢°T.): __10
CASING DIA. IN): — OPEN/SCREEN AREA ON.2FT): NK_
. SEAL END)DEPTH FT.):__108 _*FLOW RELATIONSHIP: NK
| LITHOLOGICAL SUMMARY
SOIL/ROCK PROFILE ‘ STD. PENETRATION TEST
UNIFIED DEPTH -
DEPTH smmj SAMPLE SAMPLE| N
SOI/ROCK VISUAL DESCRIPTION INTERVAL
FT) ciass | [PROE D ) ETHOO| VALUE
1
2 No Recovery 01 2-4 S NK
.3 _ .
4 MH Lt. brn. (7.5 yr 6/4) SILT, 02 4-6 s | =
5 clayey, tr. sand, tr. gravel,jmoist
6 MH Lt. brn (7.5 yr 6/4) SILT, 03 6-8 s | &
clayey, lit. sand, tr. gravelﬂ,
7 rmoist,
8 MH Lt brn (7.5 yr 6/4) SILT, 04 8-10 S NK
clayey, lit. sand, tr. grave]{,
9 * moist, _
' 10 LML Bl-gray (7.5 yr 5/0) smr, | 05 10-12 s | w
clayey, trace gravel, dry. 000020

;
_

FLOW RELATIONSHP:

SAMPLE METHODS

U-Upgragient
O-Downgradient
C~Cross Gradient

0O-0n Sie

A-Auger Cutiings :
8-20.D. 1L39°LD. drive sample
‘U=-3'0.0. 2.42°LD. tude sample

t

G8-Gear Bt

. mW_ 4 B L., d..ha

N-8 12 MHoflow Stem Auger
C-4 V2 Continous Fight Auger

WY .NY Rark CAarine

NQ-NQ Wirsine Rock

Coring

$-Undistuded Block $amp
M-PNietivhad Bulk Sample
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A = AUGER CUTTINGS
8 - 2° 0.D. 1.38° 1.D. DRIVE SAMPLE
"~ e 00 242°1.0. TUBE BAMPLE

~® . ACAD AIT

H =6 /2 HLLLOW STEM AUQGER
€ = 4 172 CONTINUOUS FLIGKHT

MM
PAGE —2_ OF
SOW/ROCK PROFLE ‘STD.PENETRATION TEST |
UNIFED o :
y DEPTH
oePTH | sow |% VISUAL DESCRIPTION SAMPLE| \rori ), |SAMPLE
¢N | rocx g o ey THOD
CLASS
15 ML Bl-gray (7.5 yr 5/0) 06 15-17 S
clayey, tr. gravel, dry.
20 ML Bl—gray (7.5 yr 5/0) SILT, 07 20-22 S
clayey, tr. gravel, dry.
25 SP Lt. brm—gray (5 yr 6/1) SAND 08 25-27 S
, same coarse sard, dry.
30 SP Lt. brm-gray (5 yr 6/1) SAND, | 09 30-32 S
med-coarse, tr. gravel, dry.
SAMPL : METHODS 0000'21

NX = NX ROCK CORING

NQ = NQ WIRELINE ROCKX CORING
B8 - UNDISTURBED BLOCK SAMPLE
D - DISTURBED BULK SAMPLE
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PAGE i OF .7
SOIL/ROCK PROFLLE STD.PENETRATION TEST
UNIFED | . :
= DEPTH
DEPTH | S0/ |« v SAMPLE SAMPLE N*
- ISUAL DESCRIPTION INTERV
o | rocx E§ D GT)AL 1ms'moo VALUE
CLASS
35 SP Lt. brn—~grav (5 vr 6/1) SAND, 10 35-37 S NK
med, lit. coarse sard, tr.
gravel, dry.
40 SP Lt. brn—gray (5 yr 6/1) SAND,| 11 40-42 S NK
med, tr. gravel, dry.
i
i
45 3 Lt. brn-gray (5 yr 6/1) saD) 12 45-47 S NK
med-coarse, tr. gravel, dry.
50 sp Lt. brm-gray (5 yr 6/1) SAND} 13 50-52 s NK
med-coarse, same gravel, dry|
N SAMPL 3 METHODS 00003
A - AUGER CUTTINGS K =6 1/2 HLLLOW STEM AUGER  NX - NX ROCK CORING
8 - 2° 0.D. 1.38° 1.D. DRIVE SAMPLE c- 4 1/2 CONTINUOUS FLIGHT  NQ - NO WIRELINE ROCK CORING
U = 3 0.0. 2.42° 1.D. TUBE SAMPLE UGER 8 - UNDISTURBED BLOCK SAMPLE
= e~ " Tuw.walien SMELBY TUBE GBS - OEAR 8T ) e D = DISTURBED BULK SAMPLE

N
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SOIL/ROCK PROFLE . STD.PENETRATION TEST
‘ uNiFED | .
- - DEPTH
» \'/
| D | rocx gg . - mm AL HMETHOD VALUE
‘ CLASS 4 o
, 55 21 Lt. bm—qrag_(s yr 6/1) SAND, 14 55-57 S NK .
' | med-coarse, tr. gravel, dry '
' 60 SP=GP Gray (7.5 yr 4/0) SAND and 15 60-62 S - MK
. GRAVEL, med-coarse, wet. , N : - ‘
65 SP Gray (7.5 yr 4/0) SAND, med., 16 65-67 S NK
l trace gravel, wet.
» 70 P Gray (7.5 yr 4/0) SAND, med.,| 17 .| 70-72 s NK
' T : . mt. .
SAMPL 3 METHOOS
. A - AUGER CUTTINGS N -6 1/2 HLLLOW STEM AUGER  NX = NX m%o
8 - 2° 0.D. 1.38° 1.D. DRIVE SAMPLE C = 4 1/2 CONTINUOUS FLIGHT NQ - NQ WIREL! CKX CORING
U=3°0.0.2.42°1.D. TUBE SAMPLE AUQER 8 - UNDISTURBED BLOCK SAMPLE
T = 3° 0.0. THIN-WALLED SHELBY TUBE GB = GEAR BIT ) * D ~ DISTURBED BULK SBAMPLE
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SOIL/ROCK PROFLE STD.PENETRATION TEST
UNIFED | . .
- DEPTH
OEPTH | SO/ |« VISUAL DESCRIPTION SAMPLE INTERVAL SAMPLE N*
e ROCK EE ] N THOD| VvALUE
CLASS
75 SP Gray (7.5 yr 4/0) SAND, med- 18 75-77 S NK
coarse, lit. gravel, wet.
80 SP Gray (7.5 yr 4/0) SAND, med- 19 80-82 S NK
coarse, some gravel, vet.
85 sp Gray (7.5 yr 4/0) SAND, med- 20 85-87 S NK
coarse, wet
90

| SAMPL T METHODS vouv LT
A = AUGER CUTTINGS H - ¢ 1/2 HLLLOW STEM AUGER  NX - NX ROCK CORING
$ = 2° 0.D. 1.38° 1.D. DRIVE SAMPLE C = 4 1/2 GONTINUOUS FLIGHY NQ = NQ WIRELINE ROCK CORING
U~ 8 0.0 2.42° 1.0, TUBE SAMPLE AUQER : B = UNDISTURBED BLOCK SAMPLE
T = 3° 0.D. THIN-WALLED SNELBY TUBE GB ~ GEAR BIT ) . D -~ DISTURBED BULK SAMPLE

B=-7
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SOL/ROCK PROFLE $TD.PENETRATION TEST
UNIFED -
' Y 4 DEPTH
DEPTH | SO/ |« : SAMPLE SAMPLE N~*
VISUAL DESCRIPTION INTERV
¢T | rRocK Eg D FI‘)AL THOO| VALUE
CLASS ’
95 sp Gray (7.5 yr 4/0) SAND, med- | 21 95-97 S NK
‘0ars 1, wet,
100
105 SP. Gray (7.5 yr_4/0) SAND, med 22 ) 105-107 | s NK
coarse, same gravel, wet. |
110
SAMPL 3 METHODS 000025

g

“C®n>»
1600
wa,

ER CUTTINGS
0.D. 1.38° 1.D. DRIVE SAMPLE
0.0. £.42° 1.0. TUBE SAMPLE
0.D. THIN-WALLED SHELBY TUBE

=0 172 HLLLOW STEM AUGER NX - NX ROCK CORING
NQ - NO WIRELINE ROCK CORING

AUGER
G8 - GEAR BIT

€ = 4 1/2 CONTINUQUS FLIGHT

[

8 = UNDISTURBED BLOCK SAMPLE

D = DISTURBED BULK BAMPLE
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SOL/ROCK PROFLE 8TD. PENETRATION TEST
UNIFED | .
o DEPTH
DEPTH | SOL/ |« VISUAL DESCRIPTION SAMPLE | \TervaL |SAMPLEL N
N | rocx gg i o |Non - jMe™oo| vaLue
CLASS
115 SpP-GP Gray (7.5ﬁyr 4/0) SAND and 23 115-117 S NK
GRAVEL, med-coarse, wet
120 | spP-GP Gray (7.5 yr 4/0) SAND and 24 120-122 S NK

GRAVEL, med, lit. coarse, wet

TOTAL DEPTH 122 feet

*N value not reported as ASTNM proceduES were

A = AUGER CUTTINGS 172 HLLLOW STEM AUGER

- 2° 0.D. 1.38° 1.D, DRIVE SAMPLE

H-¢
€ = 4 1/2 CONTINVOUS FLIGHT
Qs -

i
U =3 0.D. 2.42°1.0. TUBE SAMPLE AUGER
T- QEAR BIT . o

3° 0.0. THIN-WALLED SHELSY TUBE

"l ot followed. Hammer weigh was >} 140 1b.
SAMPL 3 METHODS

NX = MX ROCK CORING

NQ - NQ WIRELINE ROCK CORING
B - UNDISTURBED BLOCK SAMPL!
D - DISTURBED BULK SAMPLE

TR
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WELL COMPLETION RECORD e |
SITE 1D: FMEC LOCATION 1D: __Well C DATE INSTALLED: 14 May 87
| APPROX. SITE COORDINATES:(FT.) $12+10 g _ 41+585

OPEN AREA PER LINEAL FT. (IN%/pT.)___N/A
'ronmnou OF COMPLETION: __Glacial Outwash
i FIELD REP.: James Spratt DRILLER: S.C. Patterson

WFL):.Egg:'?lg) 4 ‘ ] | 316 Stainless WELL CASING
DIA _P-—V_ Steel TYPE

HOLE DIAMETER (in) 8

-2 HT. ABOVE 1
( -~ |25 Jenouno‘m)
: GROUND SURFACE 3
T K\ o BN ’:’{-M
} L
| | i1 -] sackFiLL TYPE
-] [Fortland Cement/
.':; Bentonite
SEAL Bentonite Xy
) /I
—__ < sLoOT
‘ SEAL OPENING
LENGTH| 2 (in) -
‘ (")- 0.010
TOTAL 78
DEPTH| 120.8 ] — 123.3 fg:g‘ﬁ‘
(1) ‘ = :
. : . (ft)
| . OPEN OR
~ FILTER 1o |SLOTTED
4 FILTER ‘
l; - PACK 12.8 |
LENGTH )
(1)
' BLANK
N/a |LENGTH
' (1)
| ]
l COMﬁéNfgi "' HT above ground does not represent surveved elevations,
00002+

i5



WHEN

| 554\0 '~ BOREHOLE/WELL CONSTRUCTION LOG
SITE 10: __FMEC LOCATION 1D:_Well C __ pigLp REP:;____J. Spratt

|: APPROX. SITE COORDINATES (FT.): —S12+ 10 E 41+ 58.5
' GROUND ELEVATION (FT. MSL): N/2 COMPLETION DATE:__14 May 1987
| BOREHOLE SUMMARY | CONSTRUCTION TIME LOG
' S.C. Patterson 1 ‘ START
¥ DRILLER: : END
| T TooT ACTIVITY v
' RIG TYPE: Bucyrus Erie 22W DATE TIME
, HOLE END © DRILLING 05/08 | 1100 1530
| ®iT TYPE DA+ | DEPTH o 05/11 | 0810 1530
‘ . . = 05/12 | 0830 1530
ahle Tool 8 ~120.8 Water
. CASING 05/13 | 0845 0945
' CASING SUMMARY FILTER PACK | 05/13 | 0945 1015
CASING! R “Toia | ENOF ~
[SYRES]  oescripion  [DIA OEPTH
' —ISEAL | o05/14 | o08s0 0915
P Steel . 10 4 ‘
. B 316 Stainless Steel 4 |110.8
' -2 BACKFILL 05/14 | 0915 1630
S Stainless Steel 0.010 4 |120.8
Slot |
' DEVELOPMENT| 05/26 | 1430 1630
. OTHER N/A
|
"‘ P-Protective 8-Screen B8-Blank O-Open N-None
'Depth trom Top of Casing )
WELL CONSTRUCTION WELL DEVELOPMENT
END ®] Surged (4" block) w/2' drop, 45 min.
. DESCRIPTION DEPTH ‘ '
= — #~ Over pumped (red jacket CN1100, 1.5 hp,
B [Portland Cement/Bentonite 106 ] rated 22 gum) at 20 gpm for 50 min.
S |Bentonite Pellets 108 _J 1000 gal rermoved.
F  [No. 4 Quartz Sand 120.8 ¥sand Pump used for coarser sediments.

Well depth: before: 119.9
after : 120.8

_ COMMENTS:
1 ' Static water level, 05/16, 65.5 feet
|

—viete

000028

below top of casing.

® 8 - Backiia 8 - Seanl F - Filter Pack

| —

_I ® Deoth from Ground Surface . ~
#
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ll; BOREHOLE AND TEST PIT SUMMARY
| SITE 1O EMPC BH-BOREHOLE/TP-TEST PIT: ___BH
LOCATION ID: ___HWell C DRILLEREXCAVATOR: _Bowser Morner
' i LOCATION COORDINATES: COMPLETION DATE: 14 May 1987
S12 + 10 'BOREMOLE DIAMETER N: 8
E 41 + 58,3 — TOTAL DEPTH FT.): . 120.8
. GROUND ELEVATION FT. Msu_NK |
| WELL SUMMARY
' . WELL OWNER: . AILTER PACK LENGTH ¢FT.): _12.8
- INSTALLER: ___WESTON FORMATION OF COMPLETION _Glacial Outwash
. " INSTALLATION DATE: 14 _May 1987 STRATIGRAPHIC ORDER: N/A
. CASING ELEV. FT. Msu: _NK OPEN/SCREEN DEPTH FT.): 110.8
' CASING LENGTH FT.): __123.3 OPEN/SCREEN LENGTH (FT.): 10
| . CASING DIA. IN): 4. OPEN/SCREEN AREA ON2FT.): _NK
SEAL END)DEPTH FT.):_108 : *FLOW RELATIONSHIP: NK
' : LITHOLOGICAL SUMMARY
LSC!LIROCK’ PROFILE ] STD. PENETRATION TEST
UNFIED DEPTH . ,
AT. : MP
b =™ |sainoc S"‘EJ VISUAL DESCAPTION o - | INTERVAL [SAMPLE] No
CLASS . FT.)
' 1 B
. 2 ML-SM Brn. (7.5 yr 4/4) SILT, 01 2-4 S NK
3 sandy, some clay, dry.
. some clay, some gravel,
' 3 drv.,
. 6 ML-SM Brn-gray (7.5 vyr 5/2) 03 6-8 s I _NK
[ SILT, sandy, some clay,
l 7 dry.
I s ML-SM Brn. (7.5 yr 4/4) SILT, 04 8-10 S | NK
. 9 : - sandy, some clay, dry.
. Il 10 * -
. FLOW RELATIONSHP. | SAMPLE METHODS U0002y
- - —_—
. . U=Upgradient = y
. De-Deowngradient A-Auger Cuttings : H-§ 172 Hollow Stem Auger NQ-NO Wireine Rock
|,' C-Cross Gradient $-20.0. 138°LD. drive sample C-4 2 Continous Fight Auger  Coring
- 1!

AP @iea U-93'0.0. 2.42°1.D. tube sample  GB-Gear Bit $-Undisturded 8lock umalq



; 5546
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SOIL/ROCK PROFLLE 8TD.PENETRATION TEST
UNIFED | .
. - , DEPTH
CEPTH SO/ |« VISUAL DESCRIPTION SAMPLE INTERVAL SAMPLE N*
oen | rocx g | ) o [METHOD| vaLue
CLASS
15 GP-SP Gray (2.5 yr 4/0) GRAVEL 05 15-17 s NK
and SAND (med), wet.
20 | sM-sp’ Gray (7.5 yr 5/0) SAND, 06 | 20-22 s NK
med., silty, sl. cohesive
‘ wet.
25 SM-ML Gray (2.5 yr 5/0) SAND, 07 25-27 S NK
’ med, silty, grade to silt
30 ML Gray (2.5 yr 5/0) SILT, 08 30-32 S NK
' clayey, cohesive.
SAMPL _METHODS
. 000030
' A = AUGER CUTTIN M-8 1/2 HLLLOW STEM AUGER NX = NX ROCK CORING
8 ~ 2° 0.D. 1.38° 1.D. DRIVE SAMPLE C- 4 1/2 CONTINVOUS FUGHT = NQ WIRELINE ROCK CORING
U = 3° 0.0, 2.42° 1.0. TUBE SAMPLE UGER . = UNDISTURBED BLOCK SAMPLE
T = 3° 0.D. THIN-WALLED SHELBY TUBE GB - OEAR 8T . o D - DISTURBED BULK SAMPLE ‘
Eee——— ~
h




3 7

PAGE e n—
SOIL/ROCK PROFLE STD.PENETRATION TEST
UNIFED | . ' ‘
' |2 DEPTH
DEPTH | SO/ |« Vv SAMPL! SAMPLE N*
ISUAL DESCRIPTION .. | INTERVAL
¢n | rocx |E o N hmemoo VALUE
CLASS
35S ML-SM Gray (2.5 yr 5/0) SILT 09 35=-57 S NK
clayey, with brn. yellow
(10 yr 6/6) SAND, fine,
dry.
40 SP Brn.yell. (10 yr 6/6) SAND 10 40-42 S NK
fine-med., dry.
45 SP ‘Yell. brn.(10 yr 7/6) 11 | 45-47 s NK
SAND, med., dry.
50 sp Brn. (10 yr 7/3) sanp, med, 12 | s0-52 s NK
some gravel, dry.
SAMPL:3 METHODS 000031
A = AUGER CUTTINGS He=6 172 HLLLOW STEM AUGER NX - NX ROCK CORING
8 -~ 2° 0.D. 1.38° 1.D. DRIVE SAMPLE € = 4 172 CONTINUOUS FLIGHT  NQ - NQ WIRELINE ROCX CORING
U~ 9 0.D. 2.42°1.0. TUBE BAMPLE AVUGER . @ = UNDISTURBED BLOCK SAMPLE
T = 3° 0.D. THIN-WALLED SHELBY TUBE GSB ~ GEAR BIT o D - DISTURBED BULK SAMPLE
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PAGE 4 oF 7
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SOL/ROCK PROFLE §TD.PENETRATION TEST
UNIFED | .
: - DEPTH
DEPTH SOL/ |« ; SAMPLE SAMPLE N*
VISUAL DESCRIPTION INTERV
FD | ROCX Eg o G‘DAL [METHOD| vALUE
CLASS
55 SP Brn. (10 yr 7/3) SAND,med. 13- 55-57 S NK
coarse, some gravel, dry.
60 | GP-SP Brn. (10 yr 7/3) SAND, med| 14 60-62 s NK
cdarse, and GRAVEL, grade*
into SAND, fine, dfy.
65 - 8P Gray (7.5 yr 4/0) SAND, 15 65-67 S NK
med., wet.
70 SP Gray (7.5 yr 4/0) SAND, 16 70-72 s NK
med-coarse, wet.
SAMPL : METHODS
A = AUGER CUTTINGS H=@ 172 HLLLOW STEM AUGER NX - NX ROCK ﬁﬂ%}@&
$-2°0.D. 1.38°1.0.DRIVE SAMPLE . € = 4 1/2 CONTINUOUS FLIGHT ~ NQ WIREL! RING
U~ 8°0.0. 2.42° 1.D. TUBE SAMPLE AUGER ® = UNDISTURBED SLOCK SAMPLE
T = 3° 0.D. THIN-WALLED SHELBY TUBE GB8 ~ GEAR 8IT ° D - DISTURBED BULK SAMPLE
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; PAGE oF .
SOWL/ROCK PROFLE STD.PENETRATION TEST
UNIFED | . '
. [ay. 4 DEPTH
DEPTH | SO/ |« SAMPLE SAMPLE N*
VISUAL DESCRIPTION INTERY
o7 | rRocx gé . o |Non METHOO| vALUE
CLASS
75
80 | sP-GP Gray (7.5 yr 4/0) SAND, 17 80-82 S NK
med.-coarse, and GRAVEL, - ’
wet.
85
90 SP-GP Gray (7.5 yr 4/0) SAND, 18 90-92 S NK
med-coarse, and GRAVEL,
wet. .
SAMPL 3 METHODS 00003

8
v
h

A = AUGER CUTTINGS

= 2° 0.D. 1.38° 1.D. DRIVE SAMPLE
3° 0.D. 2.42°1.D. TUBE BAMPLE A

= 3° 0.D. THIN-WALLED S8HELSY TUBE GBS - GEAR BIY

UGER

" He@ 1/2 HLLLOW STEM AUGER  NX - NX ROCK CORING
C = 4 1/2 CONTINUOUS FUIGHT

NQ = NQ WIRELINE ROCK CORING
8 = UNDISTURBED BLOCK SAMPLE
D = DISTURBED BULK SAMPLE
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~ SOW/ROCK PROFLE STD.PENETRATION TEST
UNIFED | . | |
. - DEPTH
DEPTH | SO/ |« SAMPLE SAMPLE N*
VISUAL DESCRIPTION INTERVAL
N | rocX gg D N Wuemoo VALUE
CLASS
95
100 SP Gray (7.5 yr 4/0) SAND, 19 - g NK
med, trace gravel, wef.
105
110 GP-SP Gray (7.5 yr 3/0) SAND, 20 110- S NK
med-coarse and GRAVEL,
gray (10 yr 4/1) sand,f,
wet. SAMPL 3 METHODS |
_ R ) "900034
A = AUGER CUTTINGS H =@ 1/2 HLLLOW STEM AUGER  NX - NX ROCK COR!
8 - 2° 0.D. 1.38° 1.D. DRIVE SAMPLE € = 4 1/2 CONTINUOUS FLIGHT  NQ - NQ WIRELINE ROCK CORING
U= 3 0.0. 2.42° 1.D. TUBE SAMPLE AUGER 8 - UNDISTURBED SLOCK SAMPLE
T = 3° 0.0. THIN-WALLED S8HELBY TUBE GB - GEAR BIT o D - DISTURBED BULK SAMPLE
o




PAGE L OF ...
SOW/ROCK PROFLE STD.PENETRATION TEST
ou % VISUAL DESCRIPTION NTERVAI; SAMPLE] N
ROCX s | e QMETHOD VALUE
CLASS
GP Gray (7.5 yr 4/0) SAND, 115-1172] S NK
med-cbarse. and GRAVEL
wet.
Sample taken at 115 ft.
depth to attempt to locai
"blue clazj.
TOTAL DEPTH 120.8 ft.
* N value is unreported
__as ASTM procedure was
not followed.
wt., was > 140 1lb.
- SAMPL: METHODS 000035

A = AUGER CUTTINGS
2° 0.0. 1.38° 1.D. DRIVE SAMPLE
$° 0.0. 2.42° 1.D. TUBE SAMPLE AUG

3° 0.D. THIN-WALLED SHELBY TUBE GBS - GEAR BIT

H=0 172 HLLLOW STEM AUGER  NX - NX ROCK CORING
€ = 4 1/2 CONTINUOUS FLIGKT

NQ - NQ WIRELINE ROCX CORING

8 - UNDISTURBED BLOCK SAMPLE |

D ~ DISTURBED BULK SAMPLE
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