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IOOS: 

.- - - . . . - .._ - . 

DESCRIPTION 

. .. - .  . . - . . .s 

.. - -- 
- . .. 

. . .. . - . 

. . . .- . .. _. . . 

. . .  
<. . I 



FERNALD 
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F L U I D b c f i ~  FR@M 6 &TO 31 O F -  
FLUID FROM TO 

6 6 0 2  

SIZE loi' FROM (3 Tc 31Fk. 
SIZE FROM TC 

PIEZOMETER INSTALLATION SHEET 
D A T E O ~ ! ~ ~ E ~ ;  
DATE 

1FS FIELD ENG./GEO. 
- 

NAME beAmd 

BORING NO. I @ Y  
PIEZOMETER NO. M / A  DATE OF INSTALLATION 021 - ~ l S t ?  
BOREHOLE DRILLING -- - - - - - - _ -  - _ _ _  

PRCJECT NC. 66 ?- CHECKED BY 

- - - -  

RISER PROTECTIVE PIPE LENGTH 5 F C  
PROTECTIVE PIPE O.D. I C , "  r o c k s  

.C 

DRILLING METHOD [:a bk. I OOl I DRILLING FLUID-(S) USED: 

OTHER PROTECTlOh L a c k t  bb CQ ? 

~ .. I TYPE Of BIT - 
CASING SIZE (S)USED: 

;-~cT Head 

TCP 

TOP 

TOP 

TOP 

TOP 

-- BOTTOM 

BOTTOM 

BOT TOM 

BOTTOM 

BOTTOM 

TYPE O n l - t n A t n d  

PERFORATION TYPf: 

AVERAGE SIZE OF PERFCRATIONS -Of@';n& 

DIAMETER OF PERFORATED~ECTION 4 4 '  

-. - - - - 

SLOTS 0 HOLES 0 SCREEN @ 

TOTAL PERFORXTEDAREA - /O P-2- 

RISER PIPE MATERIAL 316 ri;ilnk el 
RISER PIPE DIAMETERS: 

0.0. q3!€7" 1 .0 .  4 ' : n ; h q  
LENGTH OF PIPE SECTIONS 

JOINING METHOD T H f k c d  Qnd cr, 

/o  r x  

- .  ~. 

I I DISTANCE ABOVE/BELOW 
GROUND SURFACE ( 1 ITEM 

t I - -~ ~ _ -  ~- 

TOP OF RISER PIPE I 2.G 
I GROUND SURFACE I 0.0 

I BOREHOI;-E-FILL MATERIALS:--- I- . - . 

GROUT /SLURRY 

BENTONITE - 
GRAVEL 

PERFOR ATE 0 SEC TI ON 

BOTTOM OF 8OREHOLE 

5 W L  AFTER INSTALLATION 

TOP /5Fk 

E L EVAT ION 
0 

NO 
HE PIEZOMETER FLUSHEO AFTER INSTALLATION? YES 

Y E S D  A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 
. .  

REMARKS 



'1, P R O T E C T I V E  R I S E R  C A S I N G  - 6602  
A P P R O X I M A T E  E X I S T I N G  
G R O U N D  S U R F A C E  

-- 
P- 
I . .  
I 

I 

4 ELEVATION OF W A T E R  L E V E L  

5 W A T E Q  L E V E L  R E A D I N G  ON PREPARE0 FOR 



I E R W  R t / f S  

PROJECT WU(BER: 602 3.2 
BORING NWBER: 1001 

6602  
PROJECT NAME: W C  R l / F S  

COORDINATES: NORTH 481.421.39 EAST 1,377,897.481 DATE: 02/20/86 

C R M l o  ELEVATIOY: 579.0 

ENGlNEER/GEOLOG1ST: R .  UXDBERG 

WL: Depth Y/A O a t e l l i n  M/A DATE STARTED: 02/20/86 
Depth Y/A Date/Time N/A DATE COMPLETED: 02/21/86 

c. 

D 
E 
P 
T 
H 

D R I L L I N G  METHOOS: CABLE-TOOL 

25. 

PACE 1 OF 1 

26. 

6 R 
L f E t  
0 A C Y  
U M O C  s P V H  

L E E  
0 E R S  
Y - Y - - .. - . _  

. 

S 
U Y  
S M  
C B  
S O  
1 

08186 
02/20/8e 

1445 

08185 
02/21/at 

1000 

I I SHELBY TUBE. I 
12 

SHELBY TUBE. 

12 

BOTTCU OF BORING 31 

NOTES: 
PUSHED TUBE 2.0 F T .  RECOVERY 1.0 FT.  

. . .  
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- a e o o  
~ ~ ) c U k l : T ( i ~  F e e t )  

FRO((: 3 TO: 31 
FRO((: N/ATO: N/A 

NOTES/CWENTS: 

E L L  DESCRIPTION 

- a ea amner i XPK N F  &&! 7 : "N! 
CASING TYPE : )IOHITORING 
CASING D I M . :  
CASING SIZE(S)  USED: ( in F e e t )  

SIZE: 10 FRO((: 0 TO: 31 
SIZE:  N/A FRO((: N/A TO: N/A 

- 
_ _ _ _ _  _. - . 

A k - S I Z E - O F  LENGTH OF 1ST P I P E  SECTION: 10 F t .  
ZND'PIPE SECTIOW:-Not N o t e d  ~ - -  
3RD P I P E  SECTION: N o t  N o t e d  

W E N T S  

TOTAL PERFORATED A R E A T 1 0  Ft; 
NOTES/CWENTS: 

p: 5 F t .  
PROTECTIVE P I P E  O.D.: 10 In. 

LOCKABLE CAP 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTCU OF PROTECTIVE P I P E  

E F I L L  H A m L S  

G r o u t / S l u r r y  
B e n t o n i t e  P e l l e t s  

GUL AFTER INSTALLATION 

WELL 
45 A S E N S I T I V I T Y  TEST PERfOR 

REMARKS - -  COMMENT AREA 

- 
GROUND SURFACE 
- 

MSL 

C W E N T S :  
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P R O T E C T I V E  R I S E R  C A S I N G  7 6 6 0 2  
A P P R O X I  M A T E  E X I S T I N G  
GROUND S U R F A C E  
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B O T T O M  O f  B O R I N G  

u 9 T E S  __. 

I . R I S E R  P I P E  IS I N  I D .  S C H E D U L E  

2 . S C R E E N  IS IN 1.0 P I P E  C O N T I N U O U S  

3 .LOWER E N 0  OF S C R E E N  I S  C A P P E D .  

4. E L E V A T I O N  OF W A T E R  L E V E L  

% W A T E R  L E V E L  READI-NG O N  

.... 2 

PIPE,  T H R E A 9 5 2 . F t d S H  - J O I N T E D .  

I N S T A L L A T I O N  O E T A I  L S  
MONITORING -W-E-LL. 

S L O T  S C R E E N  !O:O. 0 IN S L O T  S.I.ZQ),._-.. ... 

~. . - ~  PREPARED .FOR. - -  ~ - 

.... . ...... .......... .. . . . . . . . . . . . . . . .  - 
- 

. - _- .. - . --- ... - .. ..... . . 
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FERNALD SO2 RI/FS \ 

PIEZOMETER INSTALLATION SHEET 
PROJECT NAME F M  ?c 
PRCJECT NC. 

&TI I=.. FIELD ENGJGEO. m. f''? l d h  WTE 03\30& 
go3 7 3 . 2  CHECKED BY K M  ha& DATE 2 / < / ~ 9  

0' 
BORING NO. @ , - j q & M  /om? 
PIEZOMETER NO. N r g .  DATE OF INSTALLATION @I%) 8 8 

- .  

. _ _  .. . - - . . . .- . -  . . -. - ~~ .- _. . . _. . 

BOREHOLE DRILLING.. 
r 

OTHER PROTECTlOh k 4  b le CQ 0 RISER PROTECTlVEflPE LENGTH ,,g+ 
PROTECTIVE PIPE s/D. IO 

DRILLING-METHO - --*= La%*/ 
7>5* P 

DRfLLJNG W b ? S )  USED: 

TOP 
'TOP 

FLUID - FROM TO 

_- BOTTOM 

BOTTOM 

TY PE-QF-BIT - F j o T -  d- - - -- ---- 

CASING SIZE (SI USED: 

SIZE /O" FROM 8 TC 
SIZE FROM TO 

- 

TOP 

TOP 

PI E ZOMETER D ESC R I PTlON 

BOTTOM 

BOTTOM 

TYPE t?lsni'i- e a r n 4  

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN 
AVERAGE SIZE OF PERFCRATIONS . o J O  'bk 

DIAMETER OF PERFORATED TECTION ' 

TOTAL PERFORATED AREA f 0 4  
TECTION SYSTEM 

~~ ~ 

RISER PIPE MATERIAL 3M ~ ~ ~ , ~ l e s  Weel 
RISER PIPE DIAMETERS: 

0.0. cl 3!B'r -1.0. 4 I' 
LENGTH OF PIPE SECTIONS 1044 
JOINING METHOD THAead M I 

m6 

1 . '  ITEM 

I TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 

BENTONITE 

sme 
GRAVEL ' 

I 
i 
I PERFORATED SECTION 
I PIEZOMETER TIP 
' BOTTOM OF 6OREHOLE 

GWL AFTER INSTALLATION 
Y 

DISTANCE ABOVE/BELOW 
GROUND SURFACE ( 1 

n n  

0.0 
2 e  

3 1-A 
N/A 

HE PIEZOMETER FLUSHED AFTER INSTALLATION? 
SENSlTfVfTY TEST PERFORMED ON THE PIEZOMETER? 

E L E VAT ION 
0 

.c 
4,* 

TOP I BOTTOM 

YES 0 
Y E S O  
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REMARKS 
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DESCRIPTION 
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PROJECT U B E R :  602 3.2 

B4RINC NUMBER: 1024 

CRouyO E L E V A T I O I :  180.2 

ENGIYEER/CEOCOC;IST: U. W N N I N C  

V H  

R S  

PROJECT YM: F W C  R I / F S  

COOQDINATES: YOUTH b82,481.12 EAST 1,578.8V2.92 

M: Depth Y/A D a t c / T i r  N/A DATE STARTED: lO/W/87 

DATE: 10/06/87 

Depth Y/A Dote /T i re  N/A DATE COIPLETED: 10/18/87 

BOTTW OF BORING 27 

NOTES: 
SHELBY TUBE: CSC BECAN PULLING UP AFTER 8" COLLECTED. 

D R l L L l Y G  METHQ)S: CABLE-TOOL PACE 1 OF 1 



\ 

p R O T E C T I V E  R I S E R  C A S I N G  7 I* I 

- APPROXIMA7E EXISTING 
GROUNO S U R F A C E  
E L  

- 

. . . .  

- 
. . ... 

- ...... .. - 

I 

- 

.. 

. .  

I 30 T T O Y  0 F BORING - 27’ 
N O T E S .  

I . R I S E R  P IPE I S  4 IN I O .  S C H E D U L E  
PIPE, TH R E A  9 5 2 .  F r t  Sn - J O I N T  E O .  

2.SCREEN IS 4 IN 1.0 5.s. P I P E  C 3 N T l N U O U S  I N S ~ A L L A T I O N  OETAI LS 

lozY 
4 E L E V A T I O N  OF W A T E 8  L E V E L  PREPARED FOR pkc 

MONITORING W E L L  * SLOT S C R E E N  (0.0 10 IN S C O T  S I2 E 1 
3.COwER E N 0  OF S C R E E N  I S  CAPPEO.  

5. W A T E R  L E V E L  R E A O I N C  O N  

FWPC @r/P’5 

- 

. . . . . . .  . . .  _ .  - -  
., . * .  ........ 

.I . .-- .- -. - . _. - . . 

- . ... - ...... . . . .  

502 



ZERNALD 
RI/FS 

DRILLING METHOD- Chxc - T~ - _ _  ~ - 

I 
DRILLING FLUID (SI USED: 

FLUIDWfibc FRCIM TO Z? 
FLUID N R  FROM ~b TO N A 

PIEZOMETER 

- - Uan-C -~ 
TYPE CIFBIT 

CASING SIZE (S) USED: 6+ \%,\4' 
SIZE 10" FROM &$kg TC 27 ' 

\ 
SIZE NI FROM 14 TO Nf i  

NSTALLATION 

TYPE s t a , n \ e 5 5  %et%.\ 
DIAMETER OF PERFORATED SECTION 
PERFORATION TYPE: 

AVERAGE SIZE OF PERFCRATIONS 
TOTAL PERFORATED AREA 3' 

Y " 

SLOTS 0 HOLES 0 SCREEN 
010 W .  

SHEET 

RISER PIPE MATERIAL % A\ e%5 %e\ (bb) 

RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS \O' 

t \  

4 3/ " 

JOINING METHOD F\u& ;,hi A C e n X  

0.0. B -1.0. 

2 

RISER PROTECTIV LENGTH 5' 
PROTECTIVE \OU 

OTHER PROTECTlOh L M t I L , O  CRP w ,+L 
l o c k  - 

PI E ZOM ETER DESCRIPTION 

- 2' 

TOP - 0 BOTTOM IO' 
TOP IO' BOTTOM \5' 
TOP 15' BOTTOM 27'  

rnp 17.5' BOTTOM 24.5' 
TOP uA BOTTOM u& 

TOP 
-TOP 

TOP 

TOP 

TOP 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
GROUT /SLURRY 

BENTONI T E 
SAND 

PO GRAVEL 

PERFORATED SECTION 

' PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (Fr. ) I E L  E VAT ION 

(rT. 1 rUJC 

2.8' 
0.0 

BOTTOM 

BOTTOM 
BOTTC'M 

BOTTOM 

BOTTOM 

@HE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NO El 
&ha A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 
REMARKS J A e  u&4 84-/&# &a* ->e IV &. a+ htc /I ; r e  4 &/#m 

Y E S 0  NO I3 
- di?k WPdi / 
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L VISUAL CLASSIFICATION OF SOILS 

3ORING NUMBER: / A  7 COOROINATES: DATE: 1 2 . 2 1  -8 7 

~NGINEER/GEOLOGIST: 0. m)hEc/ oapth 

TLEVATION: GWL: Depth Date/limo OAT€ STARTED: 12. 21.81 

Date/lima OATE COMPLETED: 2 .=-a7 

't -0 TES: 
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6 6 0 2  
PROJECT Y W E R :  602 3.2 

BORING W E E R :  1027 

CRWND ELEVATION: 583.0 

EYGINEER/CEOLOGIST: 0. W L E Y  

v v .., .- 
FERNALD Rl/fS VISUAL C U S S l F l C A T l O l  OF SOILS . 

~~ 

PROJECT Y M :  FWC R I / F S  

COORDINATES: YORTH 5 8 1 , 9 8 4 . 7 8  EAST 1,379,319.44 DATE: 12/21/87 

WL: Depth Y/A Datc/Time Y/A DATE STARTED: 12/21/87 

Depth Y/A Datc/Tinr Y/A DATE CWWLETED: 12/22/87 

D R I L L I N G  METHQ)S: UBLE-TQOC 

s 
A D 1  
M A 1  
P T W  
L E E  
E .  

PAGE 1 O F 1  

07805 

1537 
121211a: 

07878 

1 0 1 0  
1212218: 

- 
B 
L f  
O A  
Y W  
S P  

L 
0 E- 
N - 

I 

SHELBY TUBE. 

SHELBY TUBE. 
-. i_~_ 

. .  

T 
S 

- F  
RErURKS 

BOTTOn OF B O R I N G  31.5 

NOTES: 

. . -. . . . 

.- 

. . .. 
. .. . 

. . . . . . . . ~ ~ .  . . . . .  .. . - .. . 
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FERNALD 
RI/FS 

- 
_____ DRILLING METHOD M a e  7 - c  TYPE @F BIT v t ( j e k b  

DRILLINGFLUID(S)USED: CASING SIZE (S) USED: 
- - - - 

FLUlOuihen FRCIM 4.0 TO 3t.gpT SIZE [ O ’ ~ ~ ~ F R @ M  0 T C 3 0  
F LUlO FROM TO SIZE FROM TC 

TYPE R ~ ‘ ~ o ~ ~  N G  

OlAMETER OF PERFORATED SECTION (A 
PERFORATION TY P’E: 

SLOTS 0 HOLES 0 SCREEN m 
AVERAGE SIZE OF PERFCRATIONS ,010 IY 

TOTAL PERFORATED AREA 10 F 

RISER PIPE MATERIAL Y b  5’iA/uJLkS S i S L  
RISER PIPE DIAMETERS: 

0.0.  4’/8 /rJ - 1 . 0 .  7 W 
LENGTH OF PIPE SECTIONS / O  m. 
JOINING METHOD T* a G h  

a0 #E 

RISER PROTECTl,VE PIPE LENGTH 5 .Fr. 
PROTECTIVE PIPE 0.0. 16 //G. 

E PIEZOMETER FLUSHEO AFTER INSTALLATION ? Y€S 0 NO El 
TEST PERFORMED ON THE PIEZOMETER? Y E S O  N O D  

OTHER PROTECTlOh L ~ c [ ~ ‘ ~  6 C P  P 

OISTANCE ABOVE/BELOW 
GROUND SURFACE ( ) ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 0.0 
a. B /= 7 .  

E L E  VAT ION 
0 

BOTTOMOF PROTECTIVE EPE 
BOREHOLE F ILL  MATERIALS: 

GROUT/SLURRY 

BEN TON I T  E 
SAND 

6fWEt 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF eOREHOLE 

GWL AFTER INSTALLATION 

2 . 5  7=r 

-- TOP 0.0 BOTTOM //.b TCP BOTTOM 
BOTTOM  oh: -TOP BOTTOM 

TOP /6.0 BOTTOM 3 l . s ~ ~  TOP BOTTCIM 
TOP f l f i  BOTTOM p h  TOP 6OTTOM 

TOP h3.q F5. BOTTOM 28..(fiTTOP 6OTTOM 

TOP / / A  

3t.o 

3 ( . S  /=I-* 
rvk 
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WELL CONSTRUCTION INFORMATION FOR THE 1000-SERIES MONITORING 
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FERNALD 
R W S  

6602 

VISUAL CLASSIFICATION OF SOILS 
PROJECT NAME: F M  pc A \ I FS T a s k  32 
COORDINATES: DATE: 

GWL: Depth Oate/lime DATE STARTED- 01 ] i o  lfi 8 ORING NUMBER: 128 

Cable  - _ _  IRILLING METHOOS: Too  \ 

,LEVATION: 
.NGINEERIGEOLOGIST:M. &,\A\- Depth Date/l%ne DATE COMPLETED. 01 \ 13 188 

PAGE / OF 2 

I 

L 

I 
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FERNALD 

RVFS 
6 6 0 2  

L VISUAL CLASSIFICATION OF SOILS 



VISUAL cLAsslflCATIw OF SOILS 

m I Y C  NUIBER: 1028 

CRQnro ELEVATIW: 

EYCIYEER/CEOLOCIST: II. COlDBERG 

4 

COORDINATES: NORTH ui,azi.60 us1 i ,sn, is t~o7 DATE: OI/IO/M 

(;vL: D e p t h  W/A D a t t / T i r a  M/A DATE STARTED: 01/10/88 

D c p t h  W/A D a t c / T I s c  #/A DATE CCWLETED: 01/14/m 

6 6 0 2  

07822 
01/10/88 

1020 
9.0 

FERYALD R I / F S  

16 
14 
14 

1 PROJECT W E E R :  602 3.2 I PROJECT Y M :  f W C  R l / f S  

3.5 
2.5 Hnvr  0 ppn 

a * O  cpa 
6r = 120 cpn 

- 
' m 7 -  

O i V l : / 8 8  
15.0 

13 
17 
19 

I 

ORILLIYG WETHQ)S: CABLE-TaOL I PACE 1 O f  2 I - 
S 

U Y  
S M  
C B  s o  
- -L 

- 
R 
E l  

O t  
V I  
E t  
R !  
Y 

cm 

- 

14 

- 

12 

- 

6 

- 

12 

- 

- 

18 

- - 

18 

- 

18 
. .  

- 

18 

- 

14 

- 

18 

- 

E , .... ._ - 

WL HARD Y E L L W I S H  BROW SILT-(lOYR, 5/41; DRY. - - - 

VERY STIFF, Y E L L W I S H  BRWNlSH SILT WITH TRACE GRAVEL (IOYR, 
5/41, DRY. 

111 

S I L T  SIZE FLY ASH, DRY (2.51, 2/0) BRITTLE. ML 

- 
ML 
CL 

- 

- 
CL 

W A  
H n v r O  ppn 
a = O  cpa 
6r = 240 CpR 

6r = 240 cpn 

_~ 

SILT SIZE FLY ASH DRY (Z.SY, 2/01 BRITTLE. 
HARD, DARK BRWN CLAY (lOYR, 4/31 TRACE OF GRAVEL, DRY. 

SHELBY N B E .  

VERY S T I F F  DARK B R W N  CLAY (lOYR, 4/31 TRACE OF GRAVEL, DRY. 
07821 18 

01/10/88 22 I 1015 I 21 
7.5 

a = O  
6r = 120 

- 

VERY STIFF DARK BROW CLAY (lOYR, 4/31 TRACE OF GRAVEL, DRY. 
VERY S T I F F  DARK BROWN CLAY (IOYR, 6/31 WITH ORGANIC DEBRIS, 
DRY. 

CL  
OL 

- 
CL 

- 
CL 

_ -  

VERY STIFF DARK B R W N  CLAY (IOYR, 4/31 W I T H  TRACE OF GRAVEL, 
#)I ST. '"I-.l BT = 100 

- -  

VERY STIFF DARK BROWN CLAY (lOYR, 4/31 UlTH TRACE OF GRAVEL, 
ENCOUNTERED L IME SLUOGE AT 12 FT., MOIST. 

2.5 
H n u = O  ppln 

t+r = 120 gm 
a = O  cpn 

07825 

1430 

VERY STIFF DARK BROWN CLAY (lOYR, 4 / 3 1 ,  TRACE OF GRAVEL, MOIST CL 

HARD DARK GREY CLAY (1OYR 
TRACE O f  LIME SLUOGf AT 13.5 FT., M I S T .  

4/11 U/CRAVEL. 

MUTES: 
W L E S  VIA  K INSELL  COLORS. ASTII. 

. .. .  . . . . . .  _ _ _ ~  

. -  
i_' , . -. - - 7  

. .  . ,. , ': .--.. . . . . . . .  . . . . . . . . . . . . . . .  ..-.- . .  



6602 
PROJECT YUIBER: 602 3.2 
KI l l lNG W E R :  1028 

PaUWD ELEVATIOII: ~ 

IERNAU) Rl/ff 
PROJECT NAME: fWC RI/FL 
COO((DINATES: NORTH 48i,a21.60 EAST i,m,i58.07 DATE: OI/~O/M 

Cm: D e p t h  N/A D o t r / T h e  N/A DATE STARTED: O l / l O / M  

. .. 

24.5 

07833 
01/ 12/88 

1025 
. 

- 

30.5 

o m 7  
01/1uIu 

1450 

~~ 

EWCINEER/CEOLKilST: II. COLDBERG I D e p t h  N/A O a t d i r e  MIA I DATE W L E T E D :  01/14fda 1 
) R I L L I N C  METHOOS: UBLE-TOOL I PACE 2 Of 2 I - 

B 
L S  
O A  
Y M  
S P  

L 
0 E -  
N - 
_ _  

- 

_I 

S 
U Y  
511  
C B  s o  

L ~- . 

P T M  
L E E  

~~- - -07828- - 
01/11/88 j 1630 

__ - 
H e  0 ppa 
a = O  C P  
6r = 120 cpln 

4.0 
Hnu= 0 pcm 
a = O  Cpla 
6r = 100 cpn 

6 
11 
50 

HARO GRAY CLAY W I T H  TRACE Of GRAVEL (2.5Y, 5/01, DRY. CL 
07829 

01/12/88 
0830 - 

18.5 

12 
14. 
15 
- 

7 .. 
-1 1 
7 
- 
8 
13 
18 

HARD DARK GRAY CLAY (IOYR, 4 / 1 1  W I T H  GRAVE1,DRY. 
~ -__ CL 

- 
CL 

- 
CL 

- 
CL 

07830 
01/12/88 

0906 
20.0 

. .. ~ 

HARD DARK GREY CLAY (IOYR, & / I )  W/CRAML, DRY. 
- 

- _. -- - 

HARD Y E L L W I S H  BRWN CLAY (IOYR, 5 / 4 1  TRACE OF GRAVEL, DRY. 4.0 
H n u O  ppp 
a = O  Cpn 
6r = 100 c p  

07832 
81/12/88 
0955 

23.0 

13 
18 
26 

HARD Y E L L W I S H  BROW.CLAY (IOYR, 5 / 4 ) ,  TRACE OF GRAVEL, DRY. 4 .o 
HIW= 0 ppa 
a * O  c p  
Br = 100 CP 

8 
3 
11 
- 

16 
18 
21 
- 

8 
10 
16 

HARD Y E L L W I S H  BROW CLAY (IOYR, 5 / 4 1  TRACE OF GRAVEL WITH 
LENSE OF DARK GRAY CLAY AT u FEET (I~YR, s/c), DRY. 

CL 

- 
CL 

sy 

- 
CL 

4.0 
H n u O  ppa 
a = O  cpn 
6r = 100 CpE 

26.0 

HARD Y E L L W I S H  BRWN CLAY (lOYR, 5 / 4 1  TRACE OF GRAVEL W L E N S  
OF DARK GREY CLAY AT 25 FT. (1OYR 5/4) DRY. 
DENSE Y E L L W I S H  B R M  SAND (10YR 4/61 DAY, TRACE OF GRAVEL. 

07835 

27.5 
6r = 100 

VERY S T I F F  DARK GRAY CLAY (lOYR, 4/11, W I S T .  
07836 

O l / l U B e  
1420 

29.0 

9 
17 
29 
- 

CL 

- 

VERY S T I F F  DARK GRAY CLAY (10YR, 4/11, MOIST. 
- .. ~ . . - - - - -  - . -  - _ _  _. 

BOTTol O f  Bol l lNG 31 I 

.. . .. . . .. . 

.~ . . 
. . . . . . . 
- .. 
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FERNALD 
. R W S  

DRILLING FLUID (SI USED: 

F L U l D M g  FROM 3 a TO 31 F& 
FLUID ~4 FROM TO Ne 

6602 

CASING SIZE 6) USED: 
SIZE /of' FROM 0 TC 3/+& 
SIZE M A  FROM @A TC N A  

PIEZOMETER INSTALLATION SHEET 
FIELD ENG./GEO.(IJ. Gbldhtt DATE 

PRCJECT NC. 60 CHECKED BY * DATE 
BORING NO. /2 8 
PIEZOMETER NO. Nu/. DATE OF INSTALLATION 0 / //9/88 

TYPE M O n / z h j n q  

PERFORATI@N TYPE: 

AVERAGE SIZE OF PERFCRATIONS tn& 

DIAMETER OF PERFORATEOYSECTION t /  ' 
SLOTS 0 HOLES 0 SCREEN (gl 

RISER PIPE MATERIAL 316 fi,,,&s STeA 
RISER PIPE DIAMETERS: 

J O l N l N G M E T H O D 7 H W Q d  and C O W & #  

0.0. W ' i n  -1.0. 4'LJ 
LENGTH OF PIPE SECTIONS 10 Fe 

RISER PROTECTIVE PIPE LENGTH 
PROTECTIVE PIPE 0.0. 

5 FZ 
10 54& a 

OTHER PROTECTIO~ b c k a b b  ccrp fib4 
I ock 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (m E L E VAT I ON 

( Ft) RbL ITEM 

TOP OF RISER PIPE - 2-0 r't 

BOTTOM OF PROTECTIVE PIPE 2-5 
GROUND SURFACE 0.0 

BOREHOLE FILL MATERIALS : 
GROUT/SLURRY TOP 0 BOTTOM 10.5 T@P BOTTOM 

BENTON IT  E TOP 10.5 BOTTOM /a -TOP BOTTOM 

SAND Top 16.5 BOTTOM 31 TOP BOTWM 

mW€t TOP W A  BOTTOM M& TOP BOTTOM 

-- 

PERFORATED SECTION TOP r Q  .BOTTOM 2q TOP BOTTOM 

PIEZOMETER TIP NR 
BOTTOM OF BOREHOLE . W L  
GWL AFTER INSTALLATION 1311) - - 

- 



v- 
6 0 2  

PIEZOMETER INSTALLATION 

PRCJECT NC. 60% CHECKED BY DATE 
BORING NO. /2 8 -- 
PIEZOMETER NO. It/ /A DATE OF INSTALLATION O /  [&'/88 

\ *  

FERNALD -. 
RVFS 

FI EL0 ENG. / E O .  (n. DATE OI,/M!'R 

_ -  _ _  BOREH-OLE-DRILL1 NG - - - - -- _ _  

- - DRILLING __ METHOD _ _ _  ~ Tmj __ TYPE - @F BIT Flat - A e O d  _ _ _ _ _ _  -~ 
DRILLING FLUID (s) USED: CASING SIZE (SI USED: 

F L U l D m g  FROM 3 r$ TO 31 e SIZE jotf FR@M 0 TC 3/+3 
FLUID FROM A*.+ TO Ne SIZE U A  FROM luA TC ,uuA 

TYPE fl0flJt66Jnq 

PERFORATI@N TYPE: 

DIAMETER OF PERFORATED~SECTION 4 

SLOTS HOLES a SCREEN Ig] 
ATIONS ,0/5 tn& 

LO F e e 7  

DISTANCE ABOVE /BELOW E LE  VAT ION 
GROUND SURFACE (m ( Ft) hSL ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 0.0 
2-0 ?=b 

RISER PIPE MATERIAL 316 fir,,& S i &  
RISER PIPE DIAMETERS: 

0.0, 4%?'fi, -1.0. 4'L 

JOINING M E T H O O 7 f l W ' P d  and C OWL , 
LENGTH OF PIPE SECTIONS 10 Fe 

BOTTOM OF PROTECTIVE PIPE 2-5 
BOREHOLE- F ILL-MATERIALS: - 

RISER PROTECTIVEZIPE LENGTH 5 &% I PROTECTIVE PIPE d o .  10 %& a 

GROUT/SLURRY 
BENTONITE 

SANQ 

G R w E t  

OTHER PROTECTIOh b c k a b k  C O  Ab13 
Lock 

~ ~~~ 

PERFORATE 0 SECT1 ON 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

HE PIEZOMETER FLUSHED AFTER INSTALLATION? 
SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 

TOP 19 I BOTTOM 24 
"1PY-a 31& 

.31:t 1 

1 
I I 

BOTTOM 

BOTTOM 

TOP I BOTT@M 

TOP I BOTTOM 

TOP 1 BOTTOM 

YES 0 
Y E S O  

REMARKS 
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RVFS 
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VISUAL CLASSIFICATION OF SOILS 
R - r l  -FS 1 . 3 - 2 .  

I I ROJECT NUMBER: gfb 2 I PROJECT NAME: pp, 
I / 3  1 COOROINATES: 
BORING NUMBER: 

E LEVATION : GWL: Depth D a t e f i m a  

Depth Datc/Tim OAT€ COMPLETED: 9 - 7 -88 
O F - 2  

- 

I 
k - G o /  PAGE- RILLING METHOOS: 

I I I 

~_ _ _  

.. . 
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6 6 0 2  
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FERNALD R l / F f  

PROJECT W E R :  602 3.2 
m I Y C  M E R :  1051 

C R W  ELEVATIW:  

ENGIYEER/CEWOCIST: II. COLDBERG 

VISUAL C L A S f l F l U T l W  OF #)ILf . 6 6 0 2  
PROJECT M: FI(PC Rl/FL 

COORDINATES: NORTH 481,167.08 EAST 1,378,136.55 DATE: W/OS/M 

Gn: Depth Y/A 0ateRi.s Y/A DATE STARTED: W/DS/68 

Depth #/A DattRimt Y/A DATE W L E T E D :  04/07/68 

- 
D 
E 
P 
1 
H 

- 

D R I L L I Y G  )IETHQ)S: CABLE-TO(K PAGE 1 Of 2 
5 B R f 
A D 1  L f  E 1  U Y  7 

L E E  S P  V H  s o  
M A 1  O A  C Y  s a  f R E U R K S  
P T W  u n  o c  C B  F 

E L E E  
0 E R S  
Y Y 

L ~ ~ - ____- -- -- - 

08832~ 
- _ _  - _HARD VERY DARK-GRJY-ISH-BROWN CLAY (lOYR,-3/21,-DRY.---- -CL-- ->4-- 

H w O  ppp 
04/05/88 9 10 a 8 0  cm 
0915 13 ar = 260 CpA 

HARD DARK B R W N  CLAY (10YR, 4/31, DRY. CL  >4 
08833 6 H - 0  pplp 

a = O  cpn 
w20 8 Br = 260 cpa 

01/05/88 6 12 

VERY S T I F F  DARK B R W N  CLAY (IOYR, 4/31 DRY. CL a4 
08834 21 H n u O  p p ~  

a 0 0  cpa 
0925 11 ar = 200 cpn 

04/05/88 10 12 

VERY STIFF DARK BROWN CLAY (IOYR, 4/3), DRY. CL >4 
08835 9 MEDIUM S T I F F  GRAY CLAY (51, 5/11, HOIST, TRACE GRAVEL. CL <1 H n u  0 ppa 

a = O  cpa 
0930 7 ar = 200 CpA 

04/05/88 11 10 Q = O  CPn 
0935 7 ar = 220 cpa 

04/05/88 11 12 a = O  ppn CPn 

04/05/88 11 10 

--- - WEDllSl S T I F F  DARK BROWN CLAY CIOYR, 4/31, MIST. _. CL 4 
08836 8 H n u O  ppa 

MEDIUM S T I F F  GRAY CLAY (5Y, 1/11 DRY, TRACE GRAVEL. CL <1 
08837 9 H n u  0 

0937 12 ar = 210 cpo 

08839 MEDlUU STIFF, GRAY CLAY (51, 5/1) DRY TRACE W V E L .  CL  <1 

04/05/68 11 18 GRAVEL. a = O  cpp 
0940 13 ar = 210  pa 

01/05/88 5 18 a = O  cpp 

08838 16 MEDIUM STIFF, Y E L L W I S H  B R W N  CLAY ~ Y R ,  5/81 M I S T ,  TRACE' CL <1 H n u  0 ppn 

MEDIUM STIFF OLIVE GRAY CLAY (SY, C/2) DRY, TRACE truvEL. CL <1 
H n u O  pcla 

Br * 210 cpn 

om41 5 WEDIW STIFF  VERY DARK GRAY (2.51, 3/01 Tda CRAVEL. CL e1 H ~ X F  0 ppp 
1410 11 

08840 4 _. 

1400 9 
. -  - -  

WEDlW STIFF OL IVE GRAY CLAY (5Y,A/2)  ORI TRACE C U V E L .  CL  <1 

04/05/88 7 18 a = O  ar = 210  pa 

05/05/88 5 10 a = O  cpp ar = 210 c p ~  

M E D I W  STIFF OLIVE GRAY CLAY (SY, 4/21 DRY, TRACE GRAVEL. C L  <l 
08862 7 H w O  ppn 
1415 12 

NOTES: 
C o c a  V I A  CUNSELL COLOR CURT 

1.5 

-- 

3.c 

4.5 - 

6.0 - 

7.5 - 

9.r 

lo.! 

12.( - 

13.5 - 

15.c 



FERNALD Rl/Ft  

PROJECT NWBER: 602 3,2 
BORING W E R :  1031 

CROUWD ELEVATION: 

EYGlNEER/CEOLOCItT: W. COLDBLRC 

VISUAL c u s s I f l c A T l O N  oc ~ O t C S  

PROJECT NME: f W C  R I / F t  

COOROINATES: NORTH 481,167.1 EAST 1,3n,136.55 DATE: 04/05/88 

M: Depth H/A Date/Tlr  I / A  DATE STAR'IED: 04/fi/88 

Depth N/A Oote/lime #/A OAT€ W L E T E D :  04/07/88 

6 6 0 2  

DRILLING METHODS: CABLE-TQ1 - OF 2 PAC€ 2 
D 
E 
P 
T 
H 

. .  

--088ts- - 
04/05/88 

- 

1500 
16.5 

S 
A D 1  
H A  I 
P T W  
L E E  
E 

- 4.- 

5 
11 

B 
L S  
O A  
Y W  
S P  

08846 
04/07/88 
0930 

L 
-0- -E 

N 

2 -  
2 
2 

08847 
04/07/88 

w 4 0  

1510 
18.0 

5 
4 
7 

19. - 

21. - 
- 

22. 

08849 
04/07/88 
lo40 

25.5 

08845 
04/05/88 

1645 

1s 
2 2  
50 

24.0 

04/07/88 

- 
..- 

14 
32 
36 

04/07/88 2 2  

28.1 "' 1 
30.0 

08852 

1315 
04/07/88 22 

- 
R 
E l  
C Y  o c  
V H  
E €  
R-S 
Y - 
. .. 

18 

- 
16 

I 

18 

- 

8 

- 
10 

- 

6 

- 

18 

- 
18 

- 

18 

- 
18 

- 

#DIU4 STIFF DARK GRAY CLAY (51, 4 / 1 1  DRY, TRACE GRAVEL. 

SHELBY TUBE. 

MEDIUM STIFF YELLOULSA B R W  CLAY (lOYR, 5 / 6 1  TRACE GRAVEL.' - 

- 

STIFF DARK Y E L L W I S H  B R W N  CLAY ( l O Y R ,  4/61, TRACE GRAVEL, DRY 

~ ~~ 

STIFF DARK Y E L L W I S H  B R O W  CLAY (IOYR, 5/61, TRACE GRAVEL. 
TRACE GRAY CLAY (SY, 5/11. 

- 
VERY DENSE DARK B R O W - S d D Y  S I L T  (10YR, 4 / 3 1  DRY, NO CLAY. 

VERY DENSE DARK BROW SANDY SILT (10YR, 4 / 3 1  DRY 
VERY HARD Y E L L W I S H  BROVW CLAY UITH S I L T  (lOYR, 4/8) DRY, 

Yo CLAY. 

TRACE GRAVEL. - .. 

VERY HARD GRAYISH B R W N  CLAY (2.51, 5/2) DRY, 'IRAQ GUAVEL. 

VERY HARD GRAYISH BRWN CLAY (2.5Y 
DENSE Y E L L W I S H  BROWN SAND ( I O Y R ,  4/81, DRY. 

5/2) DRY, TRACE GRAVEL. 

U 

CL 

- 
CL 

- 
sn 

~r = 240 

W n r p  0 
a = O  ar = 240 

1 .s 

sr = 240 
I I 

B(nTQ( OF BORING 30 

NOTES: 
COLOR V I A  W N S E L L  COLOR CHART 

. .. .- . 



FERNALD 
"RVFS 

- __ 

6 0 2  

___- - WaT& __ -- l;r IaT ).I e&& ~ __ TYPE @F BIT ' ORlLLlNG METHOO - - - __ - - __  - 
DRILLING FLU10 (SI USED: - - -  CASING SIZE (SI USED: 

FLUID FROM 3 # TO SIZE 10'' FR@M 0 TC 36,# 
FLUID FROM TO SIZE FROM TC 

SLOTS 0 HOLES [7 SCREEN LENGTH OF PIPE SECTIONS I O B  
r 

JOINING METHOOT~Q~ and ceqo lo I 1  - AVERAGE SIZE OF PERFCRATIONS,OfO I& 
TOTAL PERFORATED AREA 

1 
10 Fee 1 

I 

I 1 TYPE I RISER PIPE MATERIAL 316 CalnGS 

- I RIS€R PROTECTIVE PIPE LENGTH gfl 
1 6  ( I  PROTECTIVE PIPE O.D. 

I RISER PIPE OIAMETERS: 
I1 

DIAMETER OF PERFORATEO SECTION 

PERFORATION TYPE: ~ - . _ _  - I 0.0.-  . Y3/81r 1.0. 4 .- --- 

OTHER PROTECTlOh LdP-ka bk- ~ C U I  

* 
- OISTANCE ABOVE /BELOW ELEVATION --- 

GROUNO SURFACE ( ) 0 ITEM 

TOP OF RISER PIPE 

GROUNO SURFACE - 0.0 
BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS : 

2.0 &t- 

51- 5e 

& 

__ - _ _ _  __ 
GROUT/SLURRY TOP BOTTOM TCP e O m M  
BENTONITE 'TOP 0 BOTTOM 9 -TOP BOTTOM - TOP BOT TOM TOP 8 O l T M  

GRAVEL TOP BOTTOM '&= TOP BOTTOM 

PERFORATEO SECTION TOP /6.#- E O T T O M 2 6 R  TOP BOTTOM 

PIEZOMETER TIP 

- 

'28# 
BOTTOM OF_EOREHOLE 36k 

# 

GWL AFTER INSTALLATION 



FERNALD 
RIMS 

. .-  .. 
A PPROXI MATE E X 1  STING 
GROUNO S U R F A C E  

I . R I S E R  P I P E  I S Y  t W  IO. SCHEOUCE 

2.SCREEN I S  q I N  1.0 P I P E  C O N T I N U O U S  . 

3.LOWER EN0 OF S C R E E N  15 CAPPEO.  
4. E L E V A T I O N  OF WATER L E V E L  

P I  P I ,  T H  R E A  O E 3  . F C 3  5 H - J O I N  TEO. 

SLOT S C R E E N  (0.010 IN. S C O T  S I Z E ) .  INSTALLATION OETAl L S  
MONITORING WELL 

PREPARE0 FOR 
S.WATTER LEVCL R E A O I N G  ON - .__ _ _  - - 

. .. . . _. 



6602 

WELL 1039 

- . - . .. . .. . 



& . .. , .-,r "-.  a -  t 

INGINEERIGEOLOGIST. H.SLU,SA~XK a Depth Daterrime DATE COMPLETED. m-09 I 



. FERNALD 

NGINEER/GEOLOGIST. h .\LL\ 

IRILLING ME' 
7 

-___-___ 

DESCR lPTl ON 

I _. 

. .  . .  .. . . ~  - . . . . .. . . . 



TYPE t-lL\L a-* -.It-<. <\ < \  

DIAMETER OF PERFORATED SECTION r, ' :> 
PERFORATION TYPE: 

SLOTS 0 HOLES SCREEN 

AVERAGE SIZE OF PERFCRATIONS c-. G ~ Q  

TOTAL PERFORATED AR€A ( 1  c T 

ITEM 

TOP OF RISER PIPE 

RISER PIPE MATERIAL C T ~ \ L - -  k'-' c :< LL 
RISER PIPE DIAMETERS: 

0.0. 4 'fE LI-) - 1 .  0. -2 ' - %  

LENGTH OF PIPE SECTIONS 

JOINING METHOD \C\>F_-J 7 ~ c . C  r<- \ \  

- 
:;-I 4 T -r\ \R r\ >'- 3 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 
GROUT/SLURRY 

BENTON I T E 
SAND C~0-b) 

GRAVEL 

PERFORATED SECTION 
PIEZOMETER TIP 

--. BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (CY. 1 

2 ' .  

TOP r ~ l l  IB@TTOM NA 

EL E VAT I ON 
(44- 1 

5 574 27 
571.4 

~ 

5 74- 4 

-TOP ~ 7 7 .  BOTTOM 5b4.4 
BOTTOM 4 C; 0.4 
BOTTOM ,J& 

THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 
Y E S O  j A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 
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RVFS A P P R O X I M A T E  E X I S T I N G  

GROUNO SURFACE 

b 
0 

. .. . 
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6 6 0 2  
VISUAL CLASSIFICATION OF SOILS 

# 

JECT NUMBER. 6 0% PROJECT NAME: F ~ P C  fir/ FS 
BORING NUMBER. gfdr COORDINATES: DATE 4-2(- 

~NGINEERIGEOLOGIST. me 6 I A ~ , , ~  Depth Datenirne DATE COMPLETED 0 4 121 18s 
:LEVATION: GWL: Depth Datenime DATE STARTED 04 I 2 1 \SS  

)RILLING METHODS. - 'Cable T 8 0  I LPAGE I 
_1 I- 

( 

REMARKS 

. _. _ .  . .  . -  



6 6 0 2  

VISUAL CLASSIFICATION OF SOILS 
662. PROJECT NAME: F m  Pc R r  I F  s 7 - 3 2  

COORDINATES : DATE V - Z I - f l  
DATE STARTED- 641 2\18 8 

IOR ING NUMBER: e ! . ~  m 4042 
:LEVATION: GWL: Depth Daterrime 

:NGINEER/GEOLOGIST: Depth Daterrime DATE COMPLETED: 0 ~ 1 1  zt 188 m, 6 bm 

DESCRIPTION 

. -  
. __ . . - . . . : . 

I 

I 



U 

L P R O T E C T I V E  R I S E R  C A S I N G  - 
- A P P R O X I  

GROU NO 
MATE E X I S T  
S U R F A C E  

' I N G  

.. 
. . .  . . 

E L .  

I 

I -.- 
i 
I 

-. 

! 
! .  
I .  

1 
L 

_. 

----____ I - -  

$. SQ c k s  I 

- B O T T S M  O F  B O R I N G  

1 
Y 3 T E S  
I. R I S E R  P i P C  I S  q l N  I O  S C H E D U L E  

PIPE,  T H R E A D 5 2  . F t , ' S H  - J O I N T E D  

SLOT S C R E E N  ( 0 . 0 6 0  tN S L O T  S I Z E )  I N S T A L L A T I O N  O E T A I  LS 
MONITORING WELL 

2 SCREEN I S   IN 1.0 SJ P I P E  C O N T I N U O U S  

3.LOWER E N 0  OF S C R E E N  IS C A P P E D .  

4 E L E V A T I O N  OF W A T E R  L E V E  L 

5. l A T E R  L E V E L ' R E A O I N G  O N  
_ _  - PREPARED FOR - -  - 

rim QC R r l f S  



BOTTOM OF BOREHOLE - 

GWL AFTER INSTALLATION , 

'0M/2 

- ~~~~ 

I -&* / 

88 oqj . rJ  lY,B {G?J BA d 
BORING NO. 
PIEZOMETER NO. / p  L/ DATE OF INSTALLATION 

- . - - -. ~ __ BOREHOLE DRIL1.ING . . .  . . 

FLUID FROM TO zlb' 
FLUID FROM TO 

PIEZOMETER DESCRl PTlON 

TYPE m O n X f i R i n a  

PERFORATION TYPE: _. - 

DIAMETER OF PERFORATED SECTION 

SLOTS=- - HOLES 0 SCREEN IB] 
Wht5 AVERAGE SIZEOF PERFCRATIONS .OtO I 

TOTAL PERFORATED AREA IO-*. 

RISER PIPE DIAMETERS: 
0.0. Y3/f i",df i  I .  D. 4 8 nches 

LENGTH OF PIPE SECTIONS lo#- 
JOJNING M E T H O D ~ H R e 4 d  Q nd COtfdC 

. 

e O T E C T l O N  SYSTEM 
I 

\ 

, RISER PROTECTIVE PIPE LENGTH SF= I OTHER PROTECTlOh i ccka ble CQ 0 1 
I PROTECTIVE PIPE 0.0. 10" m c k  

I 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( ) 

2.0 Fit 
0.0 

E L E VAT ION 0 -7 t T E M  

TOP OF RJSER PIPE 

I GROUND SURFACE 

5 / 
L BOTTOM OF PROTECTIVE PIPE 

8OREHOCE FTLC-MATERIALS: - 
GROUT /SLURRY 

BEN TON IT E 

SAND 

GRAVEL 

. .  I I 
TCP BOTTOM 

,TOP BOTTOM 

B@TTOM )rljR 
BOTTOM 5# 
BOTTOM ujfi BOTTC'M 

BOT TOM 

BOTTOM TOP 

BOTTOM 2j#- 
BOTTOM lq,+ 

~ ~~ 

PERFORATED SECT1 ON 

PIEZOMETER TIP I 21 4f 
W i Y  - . 

THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 
Y E S O  0 A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 



2 .: . 
"r' 
6 0 2  

VISUAL CLASSIFICATION OF SOILS 

3ORING NUMBER: COORDINATES: 

ELEVATION: 

pi- 
I I 

I I 



3ORlNG NUMBER: $$-fq J&" COORDINATES: seep I DATE: 

E LEVATION : DATE STARTED: 0 GWL: Depth q. 3& Date/TimeOq/& e 
.~ 4 188 

Depth Date/Time DATE COMPLETED: 4//9/8k/, 
n n c  I cc 

- - - G ME - - 

SF 

53 
5 
OO 

I 
9- 

3 



. . .  

* FERNALD 
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- 3 6  

34 

- 38 

-39 

c 

- Y O  

. 4\ 

.42 

-43 

- 44 

- 

r 

402-1  1-86 



\g.-l !*.I ..I. * VISUAL CLASSIFICATION OF SOILS Vsmdm . -  

CT NUMBER. 60 2 I PROJECT NAME F MQC fcrIFrs T 3 . 2  - 
BORING  NUMBER.,!,^+^ >o+'J COORDINATES: -1 DATE. 

GWL: Depth Date/Time - DATESTARTED 64 Ij 188 - DATE COMPLETEDC/; / ,~ /~~ P 
E - LEVATION: Euf' 
ENGINEER/GEOLOGIST. 6 ($kW Depth Da te/Ti me 

- 

a&. I 00 1 - PAGE 4 OF $j' 
L - [DRILLING ME 

-1- 

6 
le 
r4 

0 E SCR IPT ION 

S W  

. 

Sa 

REMARKS 

Ul&=O 
a( -0 

M 
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- FERNALD W W E D  BY QA G(c DATE ?flk/ 

PIEZOMETER INSTALLATION SHEET 

. RVFS 

C RT! VS 7-9.2 FIELD ENGJ OJECT NAME p fY) p d 

602 
24-2mJ L 9  f-5-87 

9 
;* PRCJECT NC. 

BORING NO. 
PIEZOMETER NO. lu/a ;loY;L DATE OF INSTALLATION 041r91 8 8  

. 
- r 1-T- . 

DRILLING METHOD WaTeA TYPE @F BIT 

DRlLLlNG~ -FLUID (s) USED: 
- - - -  .~~ - -. ~ ~ _ _  ~ . ~ 

- . - . . . . 

CASING SIZE (S) USED: 

FLUID FROM 3;sr -TO 68.b SIZE FR@M 0 TC 6 S f i  
FLUID FROM TO SIZE FROM TC 

- 

TYPE hnxORrnQ 

PERFORATION TYPE: 
DIAMETER OF PERFORATED SECTIO; 4 1' 

SLOTS 0 HOLES SCREEN 

AVERAGE SIZE OF PERFCRATiONS-;OIO",~c~ 
TOTAL PERFORATED AREA 7 5  I=* 

- _ -  - 
- - _  

PROTECTIVE PIPE O.D. IO"  ,ttLhPT I 

RISER PIPE MATERIAL 3 ] 6 s a \ n k s  ST-1 
RISER PIPE DIAMETERS: 

11 
0.0. q3h" -1.D. q inches 

- 
LENGTH OF PIPE SECTIONS i0i.t 
JOINING METHOD T H  R ~ A  Q r d  c 04 D I P  

ITEM 

TOP OF RISER PIPE 

- - .  DISTANCE ABOVE/BE OW 
GROUND SURFACE ( h f 1 

2 . 0  u- I 

0.0 GROUND SURFACE 

EL €VAT ION 
Cft 1 

577- 
5 75.5-8 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
GROUT/SLURRY 

BENTON IT E 
SAND 

GRAVEL 

PERFORATE 0 SECT1 ON 

PIEZOMETER TIP 
.. BQTTOM OF BOREHOLE 

%WL AFTER INSTALLATION 

! 

TOP N ~ A '  IBOTTOM ITOP 

BOTTOM& 5 
BOTTOM @ 

THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NO a 
A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  N O B  

REMARKS S e e e n  ~ n ~ e ~ v a \  I s /6& Dw t6 NO l5r-k scnehs k r t  Q 

IO& a A A  p 549 we q4- Am+ . 7 e -* Q 4l U&. 

. - - . . . . 



L P R O T E C T r V E  R I S E R  C A S I N G  

A P P  ROX I Ai A t E  E X  1 5 Ti NG 
GROUNO S U R F A C E  
E L  

1. 

1 

B O T T O M  O F  B O R I N G  

v 9 T E S :  
I. RISER P I P E  I S  Y I N  I D  S C H E D U L E  

P I P E ,  T H R E A D E ~ . F L ~ S H -  J O l N T E D  
2.SCREEN I S   IN 1.0 P I P E  C O N T I N U O U S  

SLOT S C R E E N  C O . O l 0  I N  S L O T  S I Z E )  

,3.LOWER END OF S C R E E N  IS C A P P E D  

4 . E L E V A T l O N  OF WATER L E V E L  

5. WATER L E V E L  R E A O I N C  O N  

I N S T A L L A T I O N  O E T A I  L S  
MONITORING W E L L  ;LO$& 

- - .  - - . .  -PREPARED FOR 

I m Q e  W F S  



WELL 1052 
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13 
13 - 

13 

13 

2 SC91 
f 08/90lf0 
2 U t 8 0  

~ 

009 L 
W/9OlfO 

26 180 . .  _ _  '39nl A81385 

'1115 
ONV OMS 33V)Jl ' ( 9 / S  ' U A O L )  AVl3 M U 8  HSlrY)113A JJIIS AUM -I-- 

9 5701 
9 88/9O/CQ 

68180 

L SfOL s 88/9O/SO 
f 88180 

~ 

N 
3 0  
1 3 
d S  3 3 1  
H A  W i d  
v o  t v w  

a s 
s i  i a v  



FERNAU) 11/18 

BORING W E R :  1OR 

CRQUWO ELEVATION: S75.9 

ENCIWEER/CEOLOCIST: M. COLDBERG 

coato~nms: NORTH 481,oa.m EAST i , sn ,476 .u  DATE: U/U/M 

M: D e p t h  N/A D a t r / T k  I / A  DATE STARTED: 03/06/88 

D e p t h  N/A D a t c / l i r  M/A DATE CWPlETED:  03/1S/88 

6 0 2  
V I U  clASSlFlcAT1QI OI #)I11 

PROJECT #)ISER: 602 3.2 I PROJECT W: FWC Rl/ft 

OF 3 
L - 

1 
-S 
F 

S B 
A D 1  L S  
M A 1  O A  
P T M  Y M  
L E E  S P  
E 1 

0-- E 
Y 

-. -. 

REMARKS 

. - .  - .  

-\- 1.5- 

- 
1 .o 

- 
k1 

ST I F F .CRAY-CLAY-(SY ,-5/.l )-DRY , TRACE GRAVEL. - ____ ~ 

08198 3 
03/07/88 5 

0940 7 

MEDIUn STIFF GRAY CLAY (51, 5/11 DRY, TRACE GRAVEL. 
H n r p O  pp 
m = O  cp 
B r  = 120 cp 

08199 6 
03/07/88 7 

0945 9 

SOFT GRAY CLAY (SY, 5/1) DRY, TRACE GRAVEL. 
08200 2 

03/07/88 6 
1410 6 

I SOFT GRAY CLAY (SY, 5/11 DRY, TRACE GRAVEL. <1 
H n r O  pp 

Br = 140 cp 
P * O  cp 

1417 
. .. --_ 

SHELBY TUBE. 

L$- 03/07/88 6 
MEDIUM STIFF GRAY CLAY (SY, 5/11 DRY, TRACE GRAVEL. 1 .o 

- 

H n u  0 
m = 0  ' 
Br = 140 cp 

MEDIUM STIFF DARK GRAY CLAY (SY, 5/1) DRY, TRACE GRAVEL. 
H w O  p p ~  

Br = 110 qm 
P = O  cpi 

08204 I 
0850 13 

03/0a/88 6 

STIFF DARK GRAY CLAY (SY, 5/1) DRY, TRACE GRAVEL. 

- 

1.5 
08HH 3 

0915 6 
03/0a/88 4 

I S T I F F  DARK GRAY CLAY (SY, 5/11 DRY, TRACE GRAVEL. 1.5 

- 
4.0 

03/08/88 6 
08206 1020 I :8 

HARD DARK GRAY CLAY (5Y 5/11 DRY, TRACE GRAVEL. 
BLUE CRAVEL AND CLAY S T ~ W C E R S .  

1105 

BLUE TRACES OF CLAY. SAMPLES V I A  W # L L  COLOR CHART. 

- . . . - . . . . . . - . . . .~ . . .. ~. . . - . . . . . .~ - .. 

.. 



6602 
F E R U L O  RI/FS VISUAL C U S S I F I C A T 1 0 1  OF SOILS 

~ 

ClloUyD E L E V A T I W :  575.9 ~ 1 WL: Deoth N/A Oate l lhe  VA I DATE STARTED: 05/06/88 1 
ENCINEER/GEOLOCIST: W. GOLDBERG Depth N/A D8te/lime W/A DATE CCUPLETED: 03/15/88 

DRILLING METHOOS: UBLE-TOOL PACE 3 O F 3  
I 

- 
R 
E I  
C N  
D C  
V H  
E E  
R S  
Y - 
-- 

18 

- 

18 

- 

- 

18 

- 

- 

18 

- 

- 

20 

- 

0 
E 
P 
1 
H 

t 
U Y  
S W  
C S  s o  

.. . 1- 

I 

.. - 

31.5 - 

53.11 - 

3 8 . 0  - 

39.5 - 

43.11 

VERY-Si1 FF-DARK-DL-IVE-GREY-CLAY- ( S Y ~ S / 2 ) ~ - A B ~ D A N T - ~ V E ~ , ~  -a- 
DRY. 

1625 
I 

VERY ST IFF  DARK OLIVE GREY CLAY (51, 3/2), ABUNDANT GRAVEL, CL 
_#.Y 

U K l .  
VERY ST IFF  Y E L L W I S H  BRWN S I L T Y  CLAY (1011, 6 /8 ) ,  DRY. 
DENSE Y E L L W I S H  BRWN SAND (lOYR, 6/61, DRY'. 1600 

08210 
03/09/88 

0930 

VERY DENSE Y E L L W I S H  BROWN SAND (lOYR, 6/61, DRY. w 
- - - -  -- -- 17 

31 
37 

.. 
.- . . .  

. _ _ -  . - 
. .  i-Il 8r = 160 

VERY DENSE Y E L L W I S H  BROWN SAND (IOYR, 6/61, DRY, TRACE GRAVEL a 

48.0 - 

50.0 

VERY DENSE Y E L L W I S H  BROWN SAND (IOYR, 6/61. DRY, TRACE GRAVEL 1 SY 08212. 
03/09/88 

11!5 

10 
28 
50 

BOTTQl OF BORING 31 1 
NOTES: 
SAWPLES V I A  CRlWSELL COLOR CHART. 

. . . . ._ . 

: :.. 
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80REHOL€ DRILLING 

I 1 SIZE TC - - FROM - TO - FLU10 - FROM - 
PIEZOMETER O€SCRIPTION 

/ 
TYPE ,Mfin I /oA \ n s  
DIAMETER OF PERFCfiA%O SECTION 

PERFORATICN TYPE: 

4 " 

SLOTS 0 HOLES 0 S C R E E N  a 

RISER PIPE MATERIAL 316 ~rat~lcss 
RISER PIPE: OlAM€TE:RS; 



6602 

WELL 1079 

- -  - . 
. .  

. -  . -. - -  .. . .. 



.. 
RI/FS 
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IERNALD RI/FS VISUAL CLAStlFlCATlQl OF SOILS 6602  
PROJECT WUIBER: 602 3.2 PROJECT W :  F)rpc W F S  

GROUWD ELEVATIQ1: 

ENCINEER/CEKOCIfT: 0. W L E Y  

CVL: Depth M/A D a t r / T i r  N/A DATE STARTED: 10/19/87p 
Depth Y/A Datc/Time N/A DATE EorpLETED: 10/21/87 

D R I L L I N G  METHCOS: CABLE-TOOL PAfZ OF 3 

o s  
E 
P 
1 
H 

- -  

1.5 

3.0 

4.5 

6.0 

7.5 

8 R 
A D 1  L S  E l  
M A 1  O A  C I  
P T W  u w  O (  
L E E  S P  V I  
E 1 E l  

_ _  - - 0 - E  R !  
Y Y 

07369 5 - - -  

1035 17 
10/19/07 13 13 

07370 26 

1045 33 
io/19/a7 24 18 

07371 50 

1050 
10/19/07 4 

on72 8 

1520 13 
i o m i a 7  11 14 

07373 6 

1600 IS 
10119m a 12 

07374 

REKARKS 

. .~ . -- 

- 
t 

U Y  
s l l  
C B  
S O  

1 

- 
m a- 

- 
Q 

- 
CL 

- 
HL 
CL 

- 
cn 
ML 

- 
HL 
CL 

- 
CL 
ML 
HL 

- 
ML 
CL 
CL - 

- 
ML sc 

- 
CL 
GC 

cn 
- 

1 
s 
F 

~~ 

Y E L L W I S H  BROW SILT, TRACE SAND AND C U I  AND GRAV€L_-_DRY, 
)LARD; VERY PALE B R M  CLAY,-Sll l;~TRACE~SANO - DRY. urrP-o--- pp 

6r = 40-00 cp 
a = O  c p  

IIARD, LIGHT Y E L L W I S H  BROVll CLAY AND SILT, TRACE SAND - DRY. 

HARD LIGHT YELLOWISH B R W N  CLAY, S C W  S I L T  AND GRAVEL, TRACE 
SAND: DRY. 

MEDIUM STIFF mr SILT. TRACE CLAY AND SAND - DRY. 
llEDlLIW S T I F F  L I G H T  YELLOWISH BRCMN CLAY, TRACE SILT,  GRAVEL, 
AND SAND - DRY. 

4.5+ 
3.5 

GRAY GRAVEL AND S I L T ,  TRACE SAND AND CLAY. 
MEDIUM S T I F F  GRAY S I L T .  TRACE CLAY AN3 SAND - DRY. 

3.5 
W A  

MEDIUM S T I F F  GRAY SILT, SOnE CLAY, TRACE GRAVEL AND SAND - DRY 
MEDIL# S T I F F  OLIVE CLAY, SWE S I L T  - DRY. 

2.0 

- 
1-25 
.1 
.1 

- 
.1 
1.75 

STIFF Y E L L W I S H  RED CLAY TRACE SILT, DRY UXX, FRAGMENTS. 
STIFF GRAY SILT, SonE CLAY - HOIST. 
LIGHT Y E L L W I S H  B R W N  S I L T ,  TRACE SAND AND CLAY. 

LIGHT Y E L L W I S H  E R W N  SILT, TRACE SAND AND CLAY. 
STIFF REDDISH YELLOW CLAY - TRACE S I L T  AND SAND - DRY. -. 
GRAY CLAY, SOnE S I L T ,  TRACE SAND - DRY. 

OLIVE GRAY SILT, TRACE GRAVEL AND W - MOIST. 
MEDIUM DENSE, OLIVE YELLOU SAND, SWE GRAVEL, SOnE C U I ,  TRACE 
SILT. 

07377 

1730 10 
10/19/87 10 10 

13.5 

PALE WIVE CLAY, TRACE SILT, GRAVEL, SAND - MOIST. 
VERY STIFF L I G H T  Y E L L W I S H  ERWN GRAVEL, S a t E  CLAY, TRACE 
S I L T  Aw SAW - n o l S T .  
L i c n T  am ERN CLAY, SOME SILT, TRACE s i i i  - HOIST. 6I' 40-80 cpll "1 

. .. 
. .  .. :.-- , 



6 6 0 2  
PROJECT YU(BER: 602 3.2 

BORlWG YIMBER: 1079 

GROMD ELEVATIQI: 

EWGIWEER/GEOLOCIST: 0 .  W L E Y  

PROJECT NAME: F W C  RI/ft 
COORDINATES: WORTH 482,273.70 EAST 1,378,165.47 DATE: 10/19/67 

WL: Depth N/A Datc/TIm I / A  DATE STARTED: 10/19/87 

Depth W/A Datc/Time Y/A DATE COIPLETED: l0/21/W 

DRlLLlWG I IETHOS: CABLE-TOOL p a 2  O F 3  
B 
L S  
O A  
Y M  
S P  

L 
O E  
Y 

07319 
1011 91/87 
la30 

10 
-15- 

27 

- 
2 
7 
13 
- 

- 
2 
4 
10 

GRAY CLAY, SOnE GRAVEL, TRACE SAND AND S I L T ,  DRY. 
HARD,_ GRAY-CLAY ,-SOnE-GRAVEL,-TRACE-SlLT-AND-SAND,-~IST.~- 

16.5 

VERY STIFF, LIGHT GRAYISH BROW CLAY, SCUE GRAVEL, TRACE S I L T  
AND SAND - HOIST. 01381 

10/20/07 
0940 

i8.a 

SHELBY TUBE. 
onao 

io/2o/a7 
0915 

18.5 - 

19.r - 

21 .( - 

22 .! - 

24.t - 

25.S - 

27.C 

1 
2.0 

H-0 ppp 
a = O  cpn 
6r = 40-80 cpn 

VERY STIFF, LIGHT GRAYISH BRWN CLAY, SOnE GRAVEL, TRACE S I L T  
AND SAND - HOIST. 

ona3 
10/2O/(ii 
1030 

!O 
12 
20 

HARD,-LlGHf GRAYISH BROWN CLAY, SOHE GRAVEL, TRACE S I L T  AND .- .SAND - VET.  

8 
5 
10 

S T I F F  LIGHT Y E L L W I S H  BRWN CLAY, SOME GRAVEL, TRACE S I L T  AND 
SAND - UET. 

.I" ar = 40-80 c p ~  

onas 
10/20/01 
111s 

4 
6 
9 
- 

4 
6 
15 

STIFF, LIGHT YELLOWISH BROW CLAY, SOnE GRAVEL, TRACE SAND AND 
S I L T  - UET. 

07386 

1320 
10/20/a1 

STIFF, LIGHT YELLOWISH BRWH CLAY, SOME GRAVEL, TRACE SAND AND 
S I L T  - HOIST. 

ar = 40-80 tpp 

07387 
10/20/a1 
1335 

5 
20 
48 

S T I F F  LIGHT YELLOWISH BROW CLAY, SOME GRAVEL, TRACE SAND AND 

VERY DENSE, GRAY GRAVEL, SOME SAND, TRACE CLAY AND S l L T  - _  
HOIST. 

S I L T  ! MT. 

I 

OEWSE, LIGHT YELLOWISH BRWH GRAVE, SOHE SAND, TRACE CLAY - 
E T .  
HARD LIGHT YELLOWISH BROWN CLAY, TRACE GRAVEL, SAND, AND S I L T  - wisr. 

HARD, LIGHT YELLOWISH BROW CLAY, SOME GRAVEL AND SILT, TRACE 
SAND - MOIST. 

07388 
10/20/81 
1400 

39 
20 
29 
- 

10 
17 
35 
- 

28.S 

OW9 
10/20/07 
1520 

30.0 - 
NOTES:. - - 
IUYSELL 2.51 6/2 J 



I CUL: D e p t h  W/A D a t e / T f m  I / A  DATE STARTED: 10/ .. _ _  
D e p t h  W / A  D s t c / T i r  W/A DATE CQIPLEfED: ' 

1 - 
t 

U T  
9 1  
C D  s o  

1 

I REMARKS 
F I Y 

LIGHT Y E L L W I S H  B R W N  CLAY, S W E  GRAVEL, TRACE SAND AND S I L T  - 
n s v  CL 
"I..- - ~ ____ _____ - 
HARD OLIVE CLAY, SOME GRAVEL, AND S ILT ,  TRACE W - DRY. CL 

- 
CL 
ML 

- 
ML 
CL 

- 
CL 

31.5 
I 

1.5 I OLIVE CLAY SOME GRAVEL TRACE S I L T  AND SAND - DRY. 
RIIRD, LIGH~ BROWNISH GRAY SILT, SWE SAND - HOIST. 

33.0 

HARD LIGHT BROWNISH GRAY S I L T ,  SOME SAND, TRACE GRAVEL - M I S T  
HARD OLfVE CLAY, SOME FINE GRAVEL, TRACE S I L T  AND SAND. 

2.5 
4.5 %w 0 

e = O  cp 
w = 40-80 cp 

4-25 
- 0  
e 8 0  - cpl, v = 40-80 cpp 

1.25 
1.25 i!m= 0 

e 8 0  

U = 40-80 cpu 

34.5 

HARD OLIVE CLAY, SOME GRAVEL, TRACE S I L T  AND SAND - HOIST. 

36.0 

ii 
_. - 

VERY STIF f , -OL IY f - -S ILT ,  TRACE CLAY - WET. 
O L I V E  S I L V S - A Y  - WET. 

WL 
ML 

f OLIVE S I L T  SOME CLAY TRACE SAND - WET. 
HARD BRoVrtfSH YELLOV S I L T ,  SOWE CLAY - MOIST. 
DENSE Y E L L W I S H  BROW SAND, TRACE S ILT .  

I L  
4L 
w 

v = 40-80 cp 

.. 

BOTTW OF BORING 39.0 
IOTES: 
UNSELL 5Y 5/3, HJNSELL 10YR 6/8,  WNSELL l O Y R  5/6 I 

, __ . -. .. . 

? 

i 
f 
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RI/FS 

2s rT. 

I 

6 0 2  
PIEZOMETER INSTALLATION SHEET 

I 

ITEM 

TCP CF RSER PIPE 

GROUND SURFACE 
80TTOM Of PROTECTIVE PIPE 

~~ 

8OREHOL€ FILL MATERIALS: 

GROUT/SLURRY 

6ENTONlTE 

SAND 

-/?e&* ,: - 
PERFOR ATE 0 SECT I ON 
PIEZOMETER TIP 
80TTOM Of BOR€HOLE 

CWL AFTER INSTALLATION 

0.0 

31.0 I 

. .-.- 
, ~ . %  

;.. 3 

. .< . .._ . .  .. . . .  
r .  ._ - . 



6 6 0 2  

. ... . . 

. -  . .  . . - .  .- - 
i .  - 

i 

WELL 1080 

. -. . 

000073 
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DE SCRIPT ION REMARKS 
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602 
FERNALD 

0 R"FS VISUAL CLASSIFICATION OF SOILS 
L 

PROJECT NUMBER. GO2 PROJECT NAME Fmpc R \ / F s  
COORDINATES: DATE. \ \  / 7 /a7 

I \ 5 2  BORING NUMBER: 

E LEVATION: GWL: Depth DataTTirne DATE STARTED. \ \ IS  a , 5 ~  

ENGINEER/GEOLOCIST: 6 u m i a a  h t h  Date/lirnr OAT€ COMPLETED: t t / l 0 1 ~ - -  

I9 - 

- 20- 

- 21 - 

' 22 

- 23-  

- 24- 

- 25- 

- -  

- 

DESCRIPTION REMARKS 



FERMALO R l / F S  VISUAL CLASSIF ICAT101  OF SOILS 6602  
PROJECT M B E R :  602 3.2 mOJECT W: FHPC R l / F t  

BORING W E E R :  1052 I COOllDINATES: NORTH 482.506.58 EAST 1 . 3 8 0 . 1 4 7 . 5 S ~  DATE: 11/oS/87 

CROWD ELEVATION: 5U.6 CUL: Depth N/A Date/TiP #/A DATE STAIITED: 11/05/67 

EYGlNEER/CEOLOClST: E. DUNNING Dtpth W/A Detc/Timr Y/A DATE WLETED: 11/10/87 

D R I L L I N G  METHOOS: CABLE-TOOC PAGE 1 OF 1 

I 
12.0 I 
.- . 07263 - 

11/06187 
1115 

12;7 

- 
B 
L f  
O A  
U M  
S P  

L 
O E  
Y 

~~~~~ ~ 

-~~ __-__ ~ _ _ - - - _ _  

SEE DETAILED SOIL DESCRIPTIONS ON WELL LOG FOR BOREHOLE 252. 

- . . . .  . . . . . .  _ _  .. - . -  
......... 

8 1/2. 
~~ 

. . - . - .. 
. .  . . . . .  

.--- ~ . 
- .- . .  . -  - 

.. - . .  

- -  . -  
- BOTTW OF BORING 30 

NOTES: 
SHELBY TUBE. SEE D E l A I L E D  SOIL DESCRIPTIONS O N ’ V E L L  COG FOR BOREHOLE 252. 

- 

T A G N A T  1115 - 11-6-87 

. . . . . . . . . . . . . . . . .  ..... . . . . . . .  - - ~ . - -. 
. -. 

. . . .  

......... . .-- .. 
. . - .- . . .  -. ........... - .~ 

. . .  .... . - -. . 
.. .  - . - . - . . 

. .  

........ .. - . .- - 

a 

. . . . . . . . . . . . . . . . . . .  . .  .. .- 

- .. -. . . . . . . .  c~ .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  _ _ _  

. 

. -. . . . .  



PERNALD 
* RIPS 

TYPE -\Nu== 9Lgn (3 \ b) RISER PIPE MATERIAL 3t-e ST ecc 
DIAMETER OF PERFORATED SECTION 4.- RISER PIPE DIAMETERS: 
PERFORATION TYPE: 0.0. 4 % r u e M e  1.0. 4 1L1 * 

AVERAGE SIZE OF PERFCRATIONS, C, n t JOINING METHOO F L V S I ~  \so \UT T y e E p a s b  

- . --- 
_ _  

SLOTS 0 HOLES 0 SCREEN -LENGTH OF PIPE SECTIONS 16 l 

TOTAL PERFORATED AREA 3.e ' 
L 

6 6 0 2  Y 

RISER PROTECTIVE PIPE LENGTH S' 

PROTECTIVE PIPE 0.0. 10" 

PIEZOMETER INSTALLATION SHEET 

OTHER PROTECTlOh b o C t ~ 9  fW@ 
L a c k .  

PROJECT NAME FMPC tu/= FIELD ENG./GEO. D ~ u u u r u ~  OAT€ \ \ \ \a \  p7 
PRCJECT NC. 6c)Z CHECKED BY DATE 
BORING NO. \SI 
PIEZOMETER NO. \sz 
BOREHOLE DRILLING - .- 

I 

OAT E 0 F I NS TA L LATION \ \ \  tu \ 8 7  
I 

- - - - 

D I S T A N C E  ABOVE /BELOW EL E VAT ION 
GROUND SURFACE (FT 1 0 ITEM 

TOP OF RISER PIPE ?A 
GROUND SURFACE 0.0 
BOTTOM OF PROTECTIVE PIPE It4 

BOREHOLE FILL MATERIALS '. 
0 TCP BOTTOM 

I a' BOTTOM 
SANO TOP I BOTTOM 30 l TOP BOTTCIM 

GROUT/SLURRY TOP BOTTOM 10 
BENTON I TE TO P BOTTOM 1s' *TOP 

IS - ~ 

GRAVEL TOP N h  BOTTOM WJp TOP BOTTOM 

PERFORATED SECTION TOP I L , ~  BOTTOM TOP BOTTOM 

PIEZOMET€R TIP N A  (Srwp] 

BOTTOM OF BOREHOLE 30 '  
GWL AFTER INSTALLATION 2J.T 

! 

\ - a  

PIEZOMETER DESCRIPTION 

f 

, REMARKS 



P R O T E C T I V E  R I S E R  C A S I N G  7 
FERNALD 
RVFS 

5 

I 

0 
z c 
vl 

I 

. 
0 
m 

I 

I N S T A L L A T I O N  OETAI  LS 
2-SCREEN I S 4  IN 1.0 tt PIPE C 3 N T l N U O U S  

SLOT S C R E E N  (0.010 IN sLor S I Z E ) .  
).LOWER E N 0  OF S C R E E N  IS C A P P E D .  MONITORING WELL ISZ 
 ELEVATION or WATER L E V E L  

._ - - -  

Lllv4TER L E V E L  REAOINC ON PREPARE0 FOR 

r-,\lej5 2s' 05 LJ 
1.L &k4+ Fbd f fS  . 

00Q082, 



6602  

WELL 1064 

__ a, 
.. . 

_. - . ... - .. - - . . . . . . . . . - . . t 



r -  - 
FERNALD' 0 R'/FS 

VISUAL CLASSIFICATION OF SOILS 

' 1  . -  

. . .. 

R E M A R K S  

fl LE 

- - 1  - -  - 



APPROXIMATE E X I S T I N G  
G R O U N O  S U R F A C E  
EL. 928. Ib Es+m<h r 

. .  

. . .  

I N S T A L L A T I O N  O E T A l  L.S 
MONITO3INC WELL \O& 



6 6 0 2  

.TOP 

TOP 

r 

BOTTOM 

BOTT@M 

ITEM 

TOP OF RISER PIPE 

I GROUND SURFACE 

I BOTTOMOF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
GROUT / s LUR R Y <kc+ 

SAND La--\ 
BENTONITE 

GRAVEL C 4 -\A 
PERFORATE0 SECTION 

I ~ PIEZOMETER TIP 

I BOTTOM OF BOREHOLE 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( F T  1 

2 .a 
0.0 

EL E VAT I ON 
0 

~ 

TCP 

TOP I BOTTOM 
~ ~~ 

TOP ' I BOTTOM 



)(DWITORING WELL INSTALLATIOY RECORD . 
11/21/91 

PROJECT NAME: F e r n e l d  R I / F S  F I E L D  ENC./GEO.: M. SLUSARSKI DATE: 12/07/88 
PROJECT NO. : 602.3.2 CHECKED BY : Y.A. HERTEL DATE: 01/06/89 
BORING NO. : 1064 W E COORDINATES: 480718.78, 1382192.9 
WELL NUMBER: 1064 I DATE OF INSTAL.: 12/07/88 

* S t a i n l e s s  S t e e r  

O.D.: 6-3/8 In.-- 1.D.:- 4.O-In._. 
LENGTH OF 1ST P I P E  SECTIOU: 10.0 F t y  

2ND P I P E  SECTION: 2.0 F t .  
3RD P I P E  SECTION: N o t  N o t e d  

CaQlENTS 

lEEEEmk6: 

6 6 0 2  

_ _  .- 

CASING TYPE : MONITORING E L L  
CASING D I M . :  4.0 In. !D 
CASING SIZE(S)  USED: ( in  F e e t )  

SIZE: 10 FRCU: 0.0 TO: 30.0 
SIZE: N/A FRCU: N / A .  TO: N/A 

WELL T I P  
BOTTOM OF BOREHOLE 
GWL AFTER INSTALLATION 

M L L  DESCRIPTIOY 

PERFORATION TYPE: Screen-- - -  - 
AVC. S I Z E  OF PERFORATIONS: 0.010 (In.)  
TOTAL PERFORATED AREA: 10. F t .  
NOTES/CWMENTS : 

I 1 I-:-= 
PROTECTION SYSTEM 

p: 5.0  F t .  0- BELOW 
PROTECTIVE PIPE O . D . : . 1 0  3 In. 

.* LOCKING CAP 

TOP OF R ISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

- 
GROUND SURFACE 

2.0 F t .  

-2.5 F t .  
0.0 

30.0 
31 .O 
N/A 

7 : No 
ED ON THE WELL : N o  

P 
MSL 

REMARKS - -  M E N 1  AREA 

REMARKS : 1 (ONE) BUCKET OF BENTONITE PELLETS WAS POURED AROUND PROTECTIVE WELL 

COMMENTS: 
COVER AT THE SURFACE TO SERVE AS PACKING MATERIAL 8 SURFACE SEAL 

, 

. . -. . . . 

- - 

, 



66 02 

. . . . . . . . .  ..... .. . _ _ _  . . .  ~~ . 

WELL 1072 

. 

. - .  -. .- .. 

. . . .  ,. . . . . . . . .  

. .- - . . . . .  . . .  

. . .  - .... . . .  
' C  **..: 

. . . . .  . . . . . .  - - ..i . _ .  . . .  
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000088 



I 
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6602 

QCUND E L E V A T I W :  581.7 

ENClNEER/CEOCOCIST: DAVIES 

FERYALD R l / f S  

M: Depth N/A Dste/ l la ,  Y/A DATE STARTED: 04/26/88 

Depth N/A Datc/Tiw Y/A DATE CCWLETED: 04/28/88 ’ 

VISUAL C L A S S I F I U T I W  OF SOILS 

DRILL ING #THQ)S: CABLE-TOOL 

PROJECT W E R :  602 3.2 PROJECT N M E :  fHPC R l / f S  

BCUING Y W E R :  1080 1 COOQOIMTES: NORTH 482.229.86 EAST 1.378.630.451 DATE: 04/26/88 1 
O f  4 PACE 1 

VERY STIFF, DARK Y E L L W I S H  B R W N  (IOYR, 4/4) CLAY, UW SILT,  
HOIST. 

CL 

VERY STIFF,  DARK BROWN (IOYR, 3/31 S ILTY CLAY, TRACE SAND, 
TRACE GRAVEL, MOIST. 

CL 

VERY STIFF,  DARK Y E L L W I S H  BRWN (lOYR, G/G) U I T H  GRAY MOTTLED 
S I L T Y  CLAY, TRACE GRAVEL, TRACE SAND, MOIST. 

CL 

VERY STIFF,  VERY DARK BROVW (IOYR, 2/21 S I L T Y  CLAY, TRACE 
GRAVEL, TRACE SAND, MOIST. 

CL 

VERY STIFF,  DARK GRAY (2.51, 4/01 CLAY, S W E  S ILT ,  TRACE 
GRAVEL, TRACE SAND, MOIST. 

CL 

VERY S T I F F  
SAND, H O l S f .  

VERY DARK GRAY (2.51, 3/01 CLAY, SWE SILT ,  TRACE CL 

HARD Y E L L W I S H  B R M  (lOYR, 5/6) S ILTY CLAY, TRACE SAND AND 
CrUviL, HOIST. 

CL 

- 
B 
L S  
O A  u n  
S P  

L 
O E  
N - -  

- 
D 
E 
P 
T 
H 

.. - - 

1.5 

- 
R 
E 
C I  
O f  
V I  
E l  
R !  
Y - 
_ _  
6 

- 

4 

- 

12 

- 

13 

- 

13 

- 

14 

- 

12 

- 

12 

- 

18 

- 

9 

- 

S 
A D 1  
M A 1  
P T M  
L E E  
E 
. .  

REKARKS q . ..I 
- 08780 - 
04/26/88 
0918 

-3- 
7 
5 

08781 
04/26/88 

0924 

4 
5 
6 
- 

5 
9 
11 

- 
8 
10 
14 
- 

14 
17 
19 

3.c 

08782 
04/26/88 

0928 
a = 2  
Br = co 

4.5 

08783 
04/26/88 
0933 

6.0 - 

7.5 - 

9.0 - 

10.5 

3.3 

- 
3.5 

08784 
04/26/88 
0940 

H n s ~  0 ppn 
a = 2  CPa 
6r = 40 cpp 

08785 
04/26/88 
1118 

5 
11 
15 
- - 

2 
10 
17 
- 

- 
16 
24 
32 

H w O -  ppn 
a = 2  CPa 
0r = 40 c p ~  

2.8 
H r u  0 PPD 
a = 2  C P  
6r = 55 c p  

08786 
04/26/88 

1142 

SHELBY ~uBE.. 
PUSHED SHELBY 1.5 FT., 1.0 FT. RECOVERY. 08787 

04/26/88 
1327 

12.0 - 

13.5 - 

15.0 

08788 
04/26/88 

1339 

4.1 
Hru 0 pps 
a 8 2  c p  
6r = 40 c p  

2.5 
H w O  pps 

W 8 4 0  cpr 
a 8 2  Epp 

08789 
04/26/88 

1355 

c 
14 
25 

VERY STIFF, B R M I S H  YELLOV (IOYR, 6/81 S I L T Y  CLAY, TRACE SAND CL 
AND GRAVEL, DRY. 1 

NOTES: 
SOIL SAWLING AS PER A S T k .  EOLOR_DESCRlPTlW AS PER WNSELL. 

I 

800093 . .,. . 
. .  

, I .  .. ..- , 
r 
-. . 



6 6 0 2  

BORING W E E R :  1080 

GROUND ELEVATION: 581.7 

ENCINEER/GEOLOCIST: DAVIES 

FERNALD R f / F t  . . -  VISUAL tUSS1FICATION Of LOlLS 

COORDINATES: N o a n  ~ 2 , 2 2 9 . ~  EAST 1,3n,650.4~ DAIE: os/zGas 
(Nc: D e p t h  Y/A D a t d l i r a  W/A ME STARTED: 04/26/68 

D e p t h  Y/A D a t c / T i a e  U/A DATE m L E T E D :  04/28/68 

- - . . . - . 

PROJECT YUnBER: 602 3.2 I PROJECT N A M E :  F W C  RI/fL I 

D R I L L I N G  METHOOS: CABLE-TOOL - 2  O F 4  . ~- - - 
D 
E 
P 
T 
H 

S 

I4 'A 1 
P T W  
L E E  
E 

. -. 

-0879--  
iU/26/88 

1 4 1 6  

HARD YELLCUISH BROVW (10YR 5/41 S I L T Y  C U I ,  TRACE sIu(D A$-- mv&-M]sT;- 

16.5 - 

18.0 - 

19.5 

08791 
04/26/88 
1430 

3 
8 
11 

VERY S T I F F  GRAY (2.51, 5 / 0 1  S I L T Y  CLAY, TRACE SAND AUD 
GRAVEL, nolsr. 

BT = 40 

HIUF 0 
0 = 2  ~r = 40 CP 

08792 
D4/26/88 
t650 

4 
8 
13 

STIFF, DARK GRAY (2.51, 4 / 0 1  S I L T Y  CLAY, TRACE SAND AND 
;RAVEL, HOIST.  

08793 
D4/26/88 
1501 

2 
5 
8 
- 
~ .. 

- 
8 
10 
15 

STIFF, GRAY (2.5Y, 5/01 S I L T Y  CLAY, TRACE SAND AND GRAVEL, 
WI ST. 

1.6 
H w  0 ppn 
a = Z  cpn ~r = 40 cpn 

1.1 
H n u = O  ppn 
a = 2  cpn ar = 40 CP 

1.5 
H n u = O  ppa 
a = 2  qn~ ar = 40 cpa 

21 -0 

. - -  

._ ... . 

22.0 - 

23.5 - 

25.5 - 

21.0 

STIFF, GRAY (2.51, 5 / 0 1  S I L T Y  CLAY, TRACE SAND AND GRAVEL, 
moIs1. 08668 

04/26 /88  
1629 

08794 - 
D4/26/88 
1715 

SHELBY TUBE.. 
VSHED SHELBY 2.0 FT.] 1.%-FT. RECOVERY.. 

0 8 7 9 5  
34 /27 /88  
0743 

5 
9 
10 

- 
12 
36 
sa 
- 

12 
36 
58 

!TIFF, GRAY (2.5Y, 5 / 0 1  S I L T Y  CLAY, SOME GRAVEL, TRACE SAND, 
101 ST. 

URD, DARK GRAY (2.5Y, 4/01 S I L T Y  CLAY, SOCE GRAVEL, TRACE 
SAND, HOIST. 

08796 
08798 

04/21/81 
0805 

28.5 - 

28.5 - 

30.0 

HARD, DARK GRAY (2.51, 4/01 S I L T Y  CLAY, UM GRAVEL, TRACE 
s u o ,  MOIST. 08797 

04/27/81 
0805 

08799 
04/27/81 

0833 

15 so 
50 

HADO 

V. DENSE GRAY 2.5Y 5 / 0  FINE SAND, SCUE SILT. 
URD, OAK GRAY (sY: 4/11 SANDY SILT, SOnE CLAY, WOIST. 

GRAY (2.5'1, 5/01 SILTY CLAY, TRACE SAND AND GRAVEL, 
WOI st.  

NOTES: _ _  
SOIL SAMPLIYG AS PER ASW. COCOR DESCRIPTIONS AS PER W S E L L .  

. .  



fERNALD R I / f t  

PROJECT W E R :  602 3.2 
WING YUceER: 1080 

C a W D  ELEVATIOI: 581.7 

6602 
PROJECT N A N :  f W C  R I / f S  

COORDINATES: NORTH 482,229.86 EAST 1,3?6,6U).L5I DATE: W26/88  

M: D e o t h  Y/A D 8 t d T i W  WA I DATE STARTED: 01/26/88 

VISUAL t U S S l F l C A T l O I  O f  SOILS 

E Y G l  NEER/QOCOC I ST : D A V l  ES D e p t h  N/A D8tc/Tinu W/A 

D R I L L I N G  METHCDS: CABLE-TOOL 
I ~ 

DATE W L E T E D :  04/28/88 

PACE 3 O f  b 

HARD, DARK GRAY (SY, 5/11 SANDY SILT, S W E  CLAY, @QlSl._ 
VERY-STIFF-DARK-GRAY (5Y;4II)-CLAYl SOME S ILT ,  TRACE SAND AND 
GRAVEL, WiST. 

VERY STIFF ,  DARK GRAY (51, 4/11 CUI, SWE SILT, TRACE SAND 
AND GRAVEL, MOIST. 

DARK GRAY (SY, 4/11 CLAY, S W E  S I L T  AND GRAVEL, MOIST. 

VERY STIFF DARK GRAY (SY, 4/1) SILTY CLAY, TRACE SAND AND 
GRAVEL, HO!ST. \ 

VERY STIFF,  DARK GRAY (SY, 4/11 SILTY CLAY, TRACE SAND AND 
GRAVEL MOIST. 
HARD, hROUNlSH YELLOW ( lOYR, 6/81 SILTY CLAY, HOIST. 
VERY DENSE, VERY PALE B R O W  (IDYR, 7 / 4 1  F I N E  SAND, WELL 
SORTED, TRACE SILT,  DRY. 

VERY DENSE, VERY PALE B R W N  (IOYR, 7/4) F I N E  SAND, VELL 
=TED, TRACE SILT, SLIGHTLY MOIST. 

MOTES: 
SOIL SAMPLING AS PER ASTM. COLOR DESCRLPTIOWS AS PER WNSELL .  

CL 
H n u = O  p ~ n  
a = 2  qm ar = 40 cpr 



IERMALD Rt/fS VISJAL CLASSIFICATIOI Of )alLS f 
1 PROJECT NAME: f W C  RI/fL I 

WRING YUlBER: 1080 
CILQlYo ELEVATICU: fSl.7 
EYGlNEER/CEOLOCIST: OAVIES 

6602  
toQRDIYATES: NORTH 482,229.86 EAST 1,378,630.45 DATE: 04/26/88 

M: D e p t h  N/A D a t e / l I P s  Y/A DATE STARTED: 04/26/88 

D e p t h  N/A D a t c / T I m e  Y/A DATE C W L E T E D :  04/28/a 

D R I L L I N G  MElHaOS: CABLE-TOOC PACE 4 o f 4  

P T W  
L E E  

O E  
Y 

- 

1258 

- 
D 
E 
P 
1 
H 

- 

46.5 - 
50.E - 

51.5 - 

1 

R s 
U Y  1 E l  

C Y  S M  L REMARKS 
O C  C B  f 
v n  s o  
E E  L 
R S  
Y 

__ . -- - - - -  -’ . . . . -  

VERY DENSE, VERY PALE B R W N  (1OYR 7/41 FINE SAND,-TRACE-MED SV- . N/A . 

- ~- -SAND -10 -FINE CRAVEL-,-TRACE--SILT;- ~ L I G I U L Y -  w s r ;  HWO ppm 
18 a * 2  cpn 

Br = co c p  

VERY DENSE, BROUNISH YELLOV (lOYR, 6/61 FINE SAND, TRACE HED. 
SAND TO FINE GRAVEL, TRACE SILT, MOIST. H r x ~  0 -  pcm 

17 a = 2  cpn ar = 40 c p  

I 

- 

BOTTCU Of BORING 51.5 
MOTES: 
SOIL SAMPLING AS PER ASTH. COLOR DESCRIPTIONS AS PER WUWSELL. , 

. .  . - 
.. . .  --- - - -. . - . . 

. __--- -- 
. -- . - - 

08667 
oG/27/88 
141 1 

. - .  .. - 

. -  

22 
33 
50 

r 

. . - .  . -  

. .  . 

i 
i 



RVFS 

I i 

- .  

1 

6602 

I '  
. .. . . - . . .- ..i 

t 

I 
I- - _.__ 



6602 

WELL 1081 

. .  -- 



RI/FS 
"LASSIFICATION J OF SO 



- 

. . . - . . . 

0 

0 
- - _  . - 

4 I 



RI/FS 6 0 2  

VISUAL CLASSIFICATION OF SOILS 

.\ 0 I 

-. 
. - 

. . .  . . .  
- ... . . .  

.. . - ..... . - 

-- . . . . . - -. - . . . 

I 



6602  
F E P Y U D  W f S  VISUAL C U S S I F I U T I W  OF SOILS 

PUOJECT W E R :  602 3.2 I PROJECT W :  F W C  P l / f f  I 
BOQING WtBER:  1081 COORDINATES: NORTH 482,oSl.tS EAST 1,379,003.69 DATE: 12/01/87 

tRouwD ELEVATIOU: 590.7 . WL: D e p t h  Y/A Oate/Time @/A D A R  STARTED: 12/01/'87 

EYGIYEER/CEOlOCIST: 0. OAKLEY D t p t h  Y/A D a t d T i r p  Y/A DATE W L E T E D :  12/03/87 

- 
0 
E 
P 
1 
H 

R 
E 
C I  
01 
V I  
E l  
R !  
Y 

O E  
Y I 

S T I F F  BRWN (10YR. 5/31 S I L T  TRACE CLAY_A)!D_SAND_- DRY.- m. 
S T I F F  LIGHT-GRAY (SY;-6/1)-51LT,SOnE CLAY, TRACE GRAVEL AND 
SAND - DRY. 

WL 
12 

1.5 

VERY S T I F F  L I G H T  GRAY (51, 6/11 SILT ,  SOW CLAY AND GRAVEL - Itl 
DRY. 07634 4 

0020 19 
i2/oi/a7 9 14 

3.0 

VERY S T I F F  L I G H T  GRAY (5Y. 6/11 SILT-SOME CLAY AND GRAVEL - I ML . -  

HARD PALE BROW (10YR. 6/31 CLAY, SWE SAND, TRACE S ILT  - DRY. I CL cL 

DRY. 
HARD Y E L L W I S H  B R W N  (IOYR, 5/4) CLAY, S I X €  SAND AND SILT, 
TRACE F I K E  GRAVEL - DRY. 

07635 

lo00 
1210va7 

4.5 

12 
16 15 
17 

12 
12 11 
8 

; - -14 
4 

6 
6 13 
7 

9 1  
9 14 
13 

5 
7 15 
9 

7 
9 4  
10 

3 
7 9  
9 

VERY S T I F F  B R W N I S H  YELLOW (lOYR, 6 / 4 )  CLAY, SOnE SAND, TRACE CL 
*VEL AhD-SILl - DRY. 

VERY S T I F F  BROVWISH YELLW (lOYR, 6/C)  C U I ,  SWE SAND, TRACE CL 
GRAVEL AU3 S I L T  - DRY. 

CL 

S CL 

ST IFF  LI.GHT Y E L L W I S H  BR& ( G Y R ,  6 / 4 )  C U I ,  SCHE SILT  - 
mis. 

- 07637- - 
12/01 /a7 

07638 
12/01/87 
1100 

S T I F F  B R W N  (lOYR, 5 / 4 )  CLAY, SWE SILT ,  TRACE SAND AND GRAVEL - DRY. 
CL 

2.5 
Hnu= Q FFm 
a = O  CPn ar = 40 cpn 

VERY S T I F F  L IGHT YELLOWISH BROWN (2.5Y, 6/4) CLAY, SWE SAND CL 
AND S I L T  - MOIST. 07639 

12/01 /07 
1450 

10.5 
I 

I VERY S T I F F  L IGHT YELLWISH BROWN (2.5Y, 6/4) CLAY, SQlE SAND EL 

IIL. 
AND SILT. TRACE GRAVEL - HOIST. 
VERY S T I F F  DARK GRAYISH BRWN (2.51, 4/21 S ILT ,  so(E CLAY,.-- 
TRACE uy) - DRY. 

VERI  S T I F F  DARK GRAYISH B R W  (2.51, 4/21 S I L T  SOlE CLAY, ML 
TRACE W - DRY. VERY STIFF LIGHT Y E L L W I S H  BROW (2.5Y, 6/4) 

I 

I 

~~ 

VERY S T I F F  Y E L L W I S H  BROWN (IOYR, 5/4) S I L T Y  CLAY, TRACE 
GRAVEL A#, SAND - MOIST. 

J 

2.25 
H e  0 ppa 
a = O  cpo ar E 50 CP 

07642 

1550 
12/01/a7 

15.0 
~~ 

NOTES: 
S M P L E S 1 M Y U S I Y G  ASTM STANDARD PEEETRATIOW TEST. _COLORS CLASSIF IED USING WWSELL COLOR CHARTS. 

\ I 



6602  
PROJECT YUlBER: 602 3.2 
ECXING W B E R :  1081 

CRQlND ELEVATIOM: 590.7 

FERYALD R I / F S  
~~ 

PUOJ€CT Y M :  FMPC R l / F S  

COORDINATES: NORTH ca2,oci .a EAST i,m,oo~.69 DATE: iz/oi/87 

DATE STARTED: 12/01/87 WL: D e p t h  N/A Dste/llme Y/A 

- -  - -  
VISUAL C L A S S l F l U ’ T l O W  OF SOILS 

W 

-~ 

_ -  . -  
L E E  S P  V M  
E L E E  

0 E R S  
Y Y 

-VERY-STIFF-LIGHT-YELLWISH BROVU-(2;5Y, 6 / 4 r  CLAY: !%d& Ga%C - - 
07644 4 AND S I L T ,  TRACE SAND - MOIST. 

121021a7 7 8 

EYClWEER/GEOLOCIST: D. OAKLEI -  * I D-th N/A Detc/Tllac N/A I DATE COIPLETED: 1 2 / & m  

07645 

1000 
12/02/a7 

18.0 

D R I L L I N G  WETHOOS: CABLE-TOOL I PACE 2 OF 3 I 

STIFF LIGHT Y E L L W I S H  BROUH (2.51, 6/C) CLAY, SCHE S I L T ,  TRACE 
3 FINE GRAVEL AND SAND - MOIST. 

10 
c i o  

E A 0 1  I s  E l  7 I,  AI T n I u  O A  * J o e l  C Y  

07646 

1030 
i21021a7 

19.5 

07647 
12/02/a7 

1050 
21 .o 

VERY S T I F F  LIGHT Y E L L W I S H  BROW (2.51, 6/4) CLAY, SOME SILT, 
5 TRACE F I N E  GRAVEL AND SAND - MOIST. 
18 
12 i s  

VERY STIFF LIGHT Y E L L W I S H  BROW (2.5Y, 6/41 CLAY, SCHE SILT, 
3 SAND, AND FINE GRAVEL - MOIST. 
12 IC 
i a  

I 0950. 10 I I 
16.5 

07648 

1115 
12/02/87 

22.5 

SHELBY TUBE. 
07645 

12/02/87 
woo 

17.0 

HARD LIGHT Y E L L W I S H  BROW (2.57, 6/4) CLAY, SOnE GRAVEL, 
5 SILT,  AND SAND - MOIST. 
14 16 
27 

07649 
12/02/87 

1320 
24.0 

07650 
12/02/87 
1345 

25.5 

STIFF LIGHT Y E L L W I S H  BROVll ( 2 . 5 1 ,  6/61 CLAY, SCHE GRAVEL, 
S lLT,  AND SAND - MOIST. 3 

5 6 
8 

VERY ST IFF  GRAYISH ERWN (2.5Y, 5/21 CLAY, SOME SAND AND SILT, 
4 TRACE F I N E  GRAVEL - MOIST. 
10 11 
13 

07651 

1400 
12/02/a7 

27.0 

VERY S T I F F  GRAYISH BRWN (2.51, 5/21 CLAY, TRACE SILT,  SAND 
2 AJiD F I N E  GRAVEL - HOIST. 
12 
a 14 

07652 1 

1445 
28.5 

STIFF GRAYISH B R M  (2.5Y, 5/21 CLAY, S W E  GRAVEL, TRACE S I L T  
MD SAND - MOIST. 

5 

07655 
12/Q2/07 1500 

30.0 

- 
0 

U Y  
S W  
C B  s o  
- L  

VERY STtFF GRAYISH ERWN (2.51, 5/2) CLAY,-TRACE GO, GRAVEL, 
5 AND S I L T  - HOIST. 

13 9’ 

c r  

- 

- 
CL 

- 
CL 

CL 

- 
CL 

- 
CL 

CL 

- 
CH 

CH 

cn 

- 

1.5 
H W -  0 pcp 
(I = O  C P  sr = eo cpo 

NOTES: 
SAMPLES TAKEN USING w n  sTmm PEYETRATIOU TEST. COCORS CLASSIFIED USING #II(SELL COLOR CHARTS. I 



FERNALD R l / F S  

PROJECT YUIEER: 602 3.2 
-1NG W E E R :  1081 

GROUND ELEVATICU: 590.7 

EYGlNEER/GEOLOCIST: 0. OAKLEY 

VISUAL C L A S S I F I U T I W  Of SOILS 

PROJECT N W :  F W C  R I / F S  

COORDINATES: YOUTH 482,oC1.23 EAST 1,379,003.69 DATE: lUO1/87 

CYL: Depth Y/A Datc/Tiue Y/A DATE STARTED: 12/01/87 

Depth Y/A  DstdTimt Y/A DATE C W L E T E D :  12/03/87 

6 6 0 2  

. . _- - . .- - - - - - 

VERY STIFF-GRAYISH-ERWN (2.5Y, 5/2)-CLAY, SWE-GRAVEC, TRACE 
SAND AND S I L T  - MOIST. 

t 
U I  
S l l  
C B  
S O  

1 

CW 

D R I L L I N G  NETHQ)S: CABLE-TOOL I PAGE 3 

VERY STIFF GRAYISH E R W N  (2.51, 5/21 CLAY, WE GRAVEL, TRACE 
SAND AND S I L T  - MIST. 

OF 5 

CH 

y H L E E  

~ 

31.5 

0 7 6 5 4  
12/02/0; 

1540 

33.0 - 

07655 
12/02/8;  

1 5 5 5  

- 
B 
L S  
O A  u n  
S P  

L 
O E  
Y - 
.. - 
4 
7 
10 

- 
3 
7 
9 
- 

1 .o 

REMARKS 

EOTTOn OF EORlNG 33.0 

NOTES: 
SAMPLES TAKEN USING ASTH STANDARD PENETRATION TEST. COLORS CLASSIFIED USING WNSELL COLOR CHARTS. ' 

, -- 
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BOR€HOC€ DRILLING 

PI€ZOMETER TIP 30.9 
BOTTOM OF BOREHOLE r/* r 

i MA GWL AFTER INSTALLATION 

F ROM 

PIEZOMETER O€SCRIPTION 

_ _  .'ROTECTION SYST€M 

. 0 .  



r ~ n t w n b u  
RVFS 

PIE20 M ET E R IN STALLAT ION SH€ ET 

c 

ITEM 

TOP OF RISER PIPE 

GROUNO SURFACE 

PIEZOMETER O€SCRIPTION 

OiSTANCE ABOVE /BELOW E LE VAT ION 
GROUNO SURFACE ( 0 1  1 

0.0 

( rn)fi& 
:to 6 7 .  

TYPE pfw/ '&rry  e 
DIAMETER OF PERFCRATED SECTION 

PERFORATICN TYPC: 

Y /NC u 

SLOTS 0 HOLES 0 S C R E E N  
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6 6 0 2  
PROJECT M E R :  602 3.2 
BORING W E R :  1085 

TERNALD R l / f S  

PROJECT NAME: TMPC R l / F S  

COORDINATES: NORTH 481,804.99 EAST 1,379,239.991 DATE: 01/07/80 

VISUAL CLASSl f ICATlaW OF SOILS 

ENGINEER/C€OC#;lST: Y. KEGLEY Depth N/A D a t e / T I r a c  #/A 

D R I L L I N G  METIW1DS: CABLE-TOOC 
I DATE W L E T E D :  01/09/68 

PAGE 1 o f 2  

I: 
UCToll: PEYWDRlLL. RIG: CYCLOWE 42. DRILLER: MARRY DYKES HR. ASSISTANT: JOHN VAN DINE. 12s GALLOWS OF 
iR ADDB) TO W E .  COcOnS CLASSIFIED U S I N G  MUMSELL COlOR 
ITS. UCICRWNO LEVELS: 

SAMPLES TAKEN USING ASTW STANDARD PENETRAfIOY TEST. 

S 
A D 7  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
Y M  
S P  

L 
O E  
N 

07886 
01/08/88 

1430 

30 
16 
21 

QawD ELEVATIOW: 1 CVL: D e p t h  N/A D a t e / T I n m  l l /A I DATE STARTED: 01/07/68 

- 
R 
E l  
C Y  o c  
V H  
E €  
R S  
Y - _ _  

13 

- 
12 

- 

12 

- 

- 

12 

- 

18 

- 

15 

- 

8 

- 

16 

- 

15 

- 

7 

- 

REMARKS 
F 

. . - . ... . .. -. . I . .- . . - --- 

I -  . .  . 
VERY STIFF, 8R-M- (1OYR 5/3)afIu A G C K Y  U l T H  GRAVEL - DRY. 

1 x 5  
1.5 

I iE 6r = 180 

I h = o  
a = 0  
Eir = 140 

HARD, B R W N  (10YR. 5/3) CLAY AND S I L T  WITH GRAVEL - DRY. 

3.0 - 

4.5 - 

4.9 - 

6.0 

SHELBY TUBE. 
VERY S T I F F  LIGHT Y E L L W I S H  BROVN (IOYR 6 / 4 )  MOTTLED CLAY W I T H  
S I L T  - DRY,. 

1355 

,.. 

.. . 

SHELBY TUBE. 

.- 

078% 
01/10/88 

1130 
.. . .. 

07882 
01/07/88 

1 LOO 

13 
12 
10 

STIFF L IGHT YELLOWISH B R W N  (10YR 6/41 HOTTLED CLAY W I T H  SAND. 

_ _  

~~ ~~ ~ 

MEDIUM DENSE, L IGHT YELLOVISH BROW (1OYR 6 / 4 )  SAND AND CLAY - 
E T .  

1405 
7.5 

MEDIUM STIFF, L IGHT Y E L L W I S H  BRCUN' (10YR 6 / 4 )  CLAY AND S I L T  
U*IE SAND - MOIST. 

1.5 
M U = O  ppa 
a = O  cp 
6 r f . 1 8 0  cp 

0%%81 1300 

9.a - 

10.5 - 

12.a 

07885 
01/08/88 

1305 

2 
3 
18 

MEDIUM DENSE, YELLOWISH B R O W  (1OYR 5/61 SAND AND GRAVEL SCUE 
S l L T  - E T *  

I 

DENSE Y E L L W I S H  B R W N  (10YR 5/41 SAND SCUE S I L T  AND CLAY - UET 

.__I_+__ .'"I-. a BT = = O  120 
MEDIUM DENSE Y E L L W I S H  BRWN (10YR 5 / 4 1  GRAVEL AND SAND SOHE 
S I L T  - VET. 

1500 
13.S - 

15.0 

NOTE 
COYT 

U T  
CHA 

- 
H r w O  Pg 
a = O  cp o.nl Br = 120 cp 

VERY SOFT OLIVE tRAY(5Y 5/2) CLAY SCME S I L T  TRACE GRAVEL - DRY 

. .  . -  



FERWALD R I / F L  VISUAL C L A S S I F I U T I O I  O f  SOILS 6 6 0 2  
PROJECT UWBER: 602 3.2 1 PROJECT WE: f W C  R I / F S  I 
BORIUC W B E R :  1083 1 COORDINATES: UORTH C81.8oC.W EAST 1.379.239.991 DATE: 01/07/88 1 
CRWYD ELEVATIOU: M: D e p t h  Y / A  D a t c / T i r r  N/A DATE STARTED: 01/07/88 

ENCIREER/CEOLOCIST: Y. KECLEY D c p t h  U/A D a t e / T i l r  N/A DATE W L E T E D :  01/09/86 

O R I L L I Y C  NETHaDS: U B L E - T a O c  PACE 2 or 2 

18.0 

VERY SOFT OLIVE GREY (SY 5/21 CLAY YITH GRAVEL - VET. 
07891 1 

1055 12 
Ol/W/aa 2 5 

19.5 

I 

VERY SOFT OLIVE GREY ( 5 Y  5 /2)  CLAY Y l T H  GRAVEL - E T .  
07893 1 

1110 3 
__ ___ - - _ -  -- - -- -_ _ _  o i m m  2 a 
- - 22.5 

BOTTOM OF BORIWC 22.5 

UOTES: 

._ .... 
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BOREHOLE ORlLLlNC _._ - .  

t 
OISTANCE A B O V €  IBELCW 

ZaOGhO S C R F A C E  (m) ITEM 

TOP OF RISER PIPE 2 . 0 '  
CROUNO SURFACE 0.0 
80TTOM OF PROTECTIVE PIPE 2 ,I' 
BOR€HOL€ f ILL MATERIALS: 

T 

GROUT /SLURRY TOP /v$L BCITTOH H# 
8ENTONlTE TOP 0 . 0 '  80TTOM 7 . 3 *  
SANO TOP 7 3 801 TOM 21 e.' ' 
GRAVEL Top k h  BOTTCM L- 

PERfORAT€O SECTION TOP q.0 1 80TTOM \9,0'  

8 

PIEZOM€T€R TIP 21. ctcs 
80TTOM Of BOREHOLE 22.5- feet 
CWL AFTER INSTALLATION 

E L E VAT ION 
( f r  1 u?r. 

.- TCP BOT TOM 

TOP BOT TOM 

TOP BOT TCM 

TOP BOT TOM 

TOP BOT TOM 

aS THE PI€ZOMEfER FLUSHED AF T € R  INSTALLATION? Y€S 0 
O N A S  A S€NSITIVITY TEST P€RFORM€O ON T H E  PIEZOM€TLR? Y E S O  



, 6 6 0 2  

WELL 1160 
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6 6 0 2  

GROUND ELEVATION: 582.12 
ENGINEER/GEOLOCIST: C. GRUBE/H. SLUSA 

FERNALD R I / F S  

GUL: D e p t h  N/A D e t c / T i m c  I / A  DATE STARTED: 06/06/69 

D c p t h  . N/A D a t t / T i m e  N/A DATE COMPLETED: 01/06/69 

VISUAL CLASSIFICATION OF SOILS 

I 16199 I 2 

~ ~ ~ ~~~ - 
PROJECT NUMBER: 602 3.7 I PROJECT NAME: FHPC R I / F S  

S 
A D 1  
M A 1  
P T M  
L E E  
-E 

BORING W E E R :  1160 I COORDINATES: NORTH 480,183.25 EAST 1,382,104.51) DATE: 04/04/89 

B 
L S  
O A  
W M  
S P  

L 
O E  

STIFF, YELLOWISH BROVW (10 YR 5/41 S I L T Y  CLAY, TRACE SAND, 
TRACE GRAVEL (.25 IN),  ROOTLETS ORGANICS, SLIGHTLY DAMP. 

. .. 

CL 1.75 Hnu= 0 FPI 
a = O  FPI . 6f = 60-100 cpr 

VERY STIFF,  YELLOUISH BROW, (10 YR 5/61 S I L T Y  CLAY, TRACE 
SAND, ORGANICS, ROOTLETS, D M P .  

~ - -  . _  - 

CL 2.5 H n u  0 m 
a = O  q m  
Br = 70-90 CP; 

STIFF Y E L L W I S H  B R W N  (10 YR 5/61, S I L T Y  CLAY, TRACE SAND, 
ORGANf CS, ROOTLETS, DAMP. 

CL 2.5 Hnu= 0 p p ~  
a = O  cpa 
Br = 70-90 cpr 

SOFT YELLOWISH B R W N  (10 YR 5/41, SANDY CLAY, TRACE SILT,  
SO~E'GRAVEL (.25 IN) ET. 
STIFF, Y E L L W I S H  BROUN (10 YR 5/41 .  S I L T Y  CLAY, TRACE SAND, 
O W .  

CL -25 Hnu= 0 pps 
a = O  rn 

CL .25 ar = 50-70 cpa 

~ 

DRILL ING KETHODS: AUGER (HOLLOU STEM) 8 INCH I PACE OF 

R 
E l  
C I  
O (  
V I  
E t  
R !  
Y I N  

13-- 
- 
13 T 04/04/89 3 

~ 

1.0 H n u  0 pp 
a = O  cp I Br = 40-90 cp ICL  I MEDIUM STIFF, DARK YELLWISH BRM ( io  YR 413) SILTY CLAY; 

TRACE SAND; TRACE GRAVEL (.25); ORGANICS; DAMP. 
1.5 

16201 6 
06/04/89 11 

2.0 I 0825 I 18 10 
- 
10 
- 
10 

1.75 H w O  pp 
a = O  qa I C L  I I 6r = 60-100 cpl 

STIFF, Y E L L W I S H  BROVW (10 YR 5/41 S I L T Y  CLAY TRACE SAND, 
TRACE GRAVEL (.25 IN),  ROOTLETS ORGANICS, SLIbHTLY DAMP. 

16202 6 
04/04/89 

2.5 I 0825 I :A 
1.E H n u = O  p 

a = O  cpl I 6r = 60-100 I C L  I STIFF, Y E L L W I S H  BRWN (10 YR 5/6) S I L T Y  CLAY, TRACE SAND, 
TRACE GRAVEL (-25 IN) ,  ROOTLETS ORGANICS, SLIGHTLY DAMP. 

I I 

I 16203 I 6 

3.0 

16204 6 
04/04/89 

6.5 I 0830 I 1 1  
- 
12 

2.75 H n u O  m 
a = O  ca I Br = 50-90 cp I C L  I VERY'STIFF Y E L L W I S H  BROW (10 YR 5/41 S I L T Y  CLAY, TRACE 

SAND, TRACI! GRAVEL (.E IN), RQoTLETS ORGANICS, O M P .  

16206 28 
04/04/89 

5.5 I 0835 I $! 12 
- 
12 

2.5 Hnu= 0 
a = O  cp I C L  I I Br = 70-90 ~a 

VERY STLFF,YZZLOUISH BROW, (10 YR 5/61 SILTY CLAY, TRACE 
SAND, ORGANICS, ROOTLETS, DAMP. 

I I 

' 16208 3 
04/04/89 

1.5 I 0848 I d 10 
- 
15 

-25 Hnu 0 pp 
a = O  cp ICL  I I Br = 60-80 cm 

S O F T ,  Y E L L W I S H  B R W N  (10 YR 5 / 4 1 .  GRAVELLY CLAY ( -25 - .5 
IN), SOME SAND, TRACE S I L T ,  ORGANICS, VERY DAMP. 

9.0 

BOTTW OF BORING 9.5 

NOTES: 
SAUPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING WNSELL COLOR CHART. 
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ZOMETER INSTALLATION SHEET 
PROJECT NAME FIELC) ENGJGEO. pJ,GrllAe DATE ~/OU/JL 
PRCJECT NC. 2 CHECKED BY &.A. 

8ORlNG NO. / I /  A 

OCTE Y-S-H 

RISER PROTECTIVE PIPE LENGTH 5.0 FT OTtiER PROTECTlOh-A /c& 1 / 7 0  

PROTECTIVE PIPE 0.0. 4% 10 &Jctp L c . t h  n,nd / O C A  
f 

//-I1 

PIEZOMETER NO. 1/60 DATE CF INSTALLATION 4/0(//89 

BOREHOLE DRILL ING 
I '  

c TYPE @F BIT 4 I 8.0 /fl- DRILLING METHOD Aucc  
- _ _  

FL'JID n / / ~  FRCIM - TO - 
FLU10 f f / 4  FROM - TC - SIZE - / A  FROM - - TO 

PIEZOMETER OESCRI PT lON 

_ _  ... ... 

TYPE p ; e 7 d F r  
DIAMETER OF PERFORATED SECTION 3-0 *'I Z D  
PEL'FORATION TYPE: 

AVERAGE SIZE OF FE~FCRATICNS. 030 :d 

-SLOTS [;71 HOLES 0 SCREEN 0 
TOTAL PERFORATED AREA 3 .5  FT 

RISER PIPE MATERIAL fvC 
RISE3 PIPE DIAMETERS: 

0.0. 33L ,n - 1 .  0.3. L' 14 Iu 

FT LENGTH OF PlPE SECTIONS 3 .0  

JOINING METHOO %-re 3 Ou.4 

a 

1 .  

I c .,If- thf&d, 

4: 9 



l t o N l T O R I N G  UELL INSTALLATION RECORO 

NOTES COIOIENTS: CASING TYPE : P I E Z W T E R  
CASING D I M . :  2.0 In. IO 
CASING SIZE(S)  USED: ( U n i t s  N/A) 

SIZE: FRGU: N/A TO: Y/A 
SIZE: N/A FRGU: N/A TO: N/A 

6602 

-2k:kD S E C T I O N i  - - - 
PERFORATION TYPE: S l o t s  O.D.: 2 5/16'In;-I.0.:-2.0 In:--- 
AVG. S I Z E  OF PERFORATIONS: 0.020 (In.)  
TOTAL PERFORATED AREA: 3.5 F t .  2ND P I P E  SECTION: N o t  N o t e d  
NOTES/COCO(ENTS: 3RO P I P E  SECTION: Mot N o t e d  

LENGTH OF 1ST P I P E  SECTION: 8.0 F t .  

\ COOlENTS 

I 

2.0 F t .  583.91 

2.8 F t .  
I N/A 

1 TOP OF RISER P I P E  
1 GROUND SURFACE 1 BOTTDn OF PROTECTIVE P I P E  

[ r i p  9.5 , B U ~ ~ D ~  OF BOREHOLE 
GWL AFTER INSTALLATION 

I 
WELL F L v  : No 

IAS A S E N S I T I V I T Y  TEST PERFORUED ON THE UELL : No 

REMARKS - -  COMMENT AREA 

?EMARKS : TOP OF WATER BEARING ZONE AT 6.0 FT. BOTTOM OF WATER BEARING ZONE AT 

~:OnnENTS: 
8.5 FT. 

. . 
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WELL 1229 
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GROUND ELEVATION: 578.37 

ENGINEER/CEOLOGIST: E. TROLLINGER, C. 

WL: D e p t h  Y/A Dete/Time Y/A DATE STARTED: 05/01/89 

D e p t h  W/A Dete/Time Y/A DATE COMPLETED: 05/01/89 

D R I L L I N G  METHODS: MJBILE D R I L L  HSA 8" PAGE OF 

B 
L S 
0 A 
U M 
S P 

L 
0 E 
Y 

R 
E l  
C N  
O C  
V H  
E €  
R S  
Y 

6 6 0 2  
FERNALD R I / f S  

-_ ~ - 
VISUAL CLASSIFICATION OF SOILS 

PROJECT W E E R :  602 3.7 I PROJECT NAME: FMPC R I / F S  

BORING RMBER: 1229 I COORDINATES: NORTH 480.262.59 EAST 1.379.832.541 DATE: 05/01/89 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
GP . 

- 
GP 

- 
GP 

- 
CY 

- 
GU 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 

D  
E 
P 
T 
H 

- 
~- - 

D.5 

D T  
A I  
T n  

L E E  
E 

MTURAL_GRAVEL-F.ILL, H E D I U I . S I Z E , A E L F R M  SURFACEWATER.--- - - 

- ~~ 

NATURAL GRAVEL F I L L ,  HEDIUI SIZE, YET FRO( SURFACE UATER. MA H w O  pp 
a = O  cp I Br = 100-iiocp 1 .o - 

1.5 - 

2.0 

05/01/89~ 17609 I8 

1025 
NATURAL GRAVEL F I L L ,  #DIU4 SIZE, MT FROn SURFACE WATER. NA H n w O  pp~ 

a = D  cpl I Br = loo-iiocpr 
17610 

05/01/89 
1030 

NA H - 0  Fpr 
a = D  CP I 6r = 100-11ocp 

MEDIUM DENSE, YELLOWISH BRWN (10 YR 4/4) TO GRAY (10 YR 6/21 
SANDY GRAVEL, E T  F R M  SURFACE UATER. 

M E D I M  DENSE, YELLOUISH BRWN (10 YR 6/61 TO GRAY (10 YR 6/21 
SANDY GRAVEL, E T  FROM SURFACE UATER. 

17611 
05/01/89 

1030 2.5 - 

5.0 

17612 - .  
05/01/89 

1030 

S T I F F -  GRAY (10 -YR 4 / l )  CLAY -TRACE OF F I N E  GRAVEL, MEDIUM 
PLASTIC, UET FRO( SURFACE UAfER. 

STIFF, GRAY (10 YR 4/1) CLAY 

PLASTIC, HOIST. 

TRACE OF FINE GRAVEL, M E D I W  
PLASTIC, YET FRM SURFACE Y A ~ E R .  
VERY STIFF, GRAY (5 Y 4/2), CLAY, TRACE FINE GRAVEL, m i m  

I 

2.75 Hnu= 0 pp /. = O  CP 
2.75 6r = 100-120- 

05/01/89 
1035 14 

5.5 - 

6.0 
STIFF, O L I V E  GRAY (5 Y 4/31, CLAY, MEDIUM P U S T I C ,  HOIST. 

l.E H w O  pp 
a = O  c p  I Br = 100-120~p 6.5 - 

5.0 
7 

6r = 80-100 cp 

STIFF, YELLOUISR B R W N  (10 YR 5/6), CLAY, TRACE SAND, MEDI IM 
PLASTIC, HOI ST. 

STIFF, YELLOUISH B R W N  (10 YR 5/6), CLAY, TRACE-SAND, M E D I I M  
PLASTIC, WlST. 

1.75 H w O  pp 
a = O  cp I Br = 80-100 cpl i.5 - 

5.0 6r = 80-100 cp 

STIFF YELLOWISH BROW (10 YR 5/6), CLAY, TRACE SAND, MEDIIM PLASTIC, HOIST. 

17619 
05/01/89 

1340 19 

VERY STIFF,  L IGHT O L I V E  BROW ( 5  Y 5 / 4 ) ,  CLAY, LOU TO MEDI IM 
PLASTIC, HOIST. 

VERY STIFF,  L IGHT O L I V E  BRWN (5 Y 5/41. CLAY, LOU TO M E D l I M  
PLASTIC, HOIST. ar = 80-110 c p  -z-t-T 05/01/89 12 . 16 
VERY STIFF,  LIGHT OLIVE BRWN (5 Y 5 / 6 ) ,  CLAY, LOU TO MEDIIM 
PLASTIC, HOIST. Er = 80-110 cp 

6r = loo-120cp 

B/Ol/bpI 17622 14 16 

1315 22 
7 

STIFF, Y E L L W I S H  BROW (10 YR 5/6), SILTY C U I ,  LOU PLASTIC, 
Mol S I .  

I I 

is 1 
Is 

XEH FOR WW AT 1YTERVALS 0.0 - 5 f l . '  2 - 2.5 F1. 
Y ACCORDAYE YITH ASTM STANDARDS. M S t R I P T I O I I  OF 461L COLOR BY W N S E L L  COLOR CHART. 

5 - 5.5 FT., 10 - 10.5 FT., 1s - 15.5 FT. 
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GROUND ELEVATIW:  578.37 

ENCINEER/G€OLOCIST: E. TROLLINGER, C. 

VISUAL CLASSIFICATION OF SOILS 
-. .. 

FERNALD R I / F S  

PROJECT NWBER: 602 3.7 I PROJECT NAME: FMPC R I / F S  1 

WL: Depth N/A Dete/Time N/A DATE STARTED: 05/01/89 

Depth N/A Dete/Time N/A DATE CCHPLETED: 05/01/89 

BORING NWBER: 1229 I COORDINATES: NORTH 480.262.59'EAST 1.379.834.541 DATE: 05/01/89 1 

B 
L S 
0 A 
Y II 
S P 

R 
E l  
C W  o c  
V H  

1 D R I L L I N G  HETHQ)S: MOBILE D R I L L  HSA 8" OF I - 
0 
E 
P 
T 
H 

S 
A D 1  
M A 1  
P T M  
L . E  E 
E 

STIFF, Y E L L W I S H  B R W N  (10 YR 5/61, S I L T Y  CLAY, LOU PLASTIC, - _ _ _  ~ . .. - - - .-..-- - - - - . 

B.5 22 
1762L + 20 

STIFF, Y E L L W I S H  BROUN (10 YR 5/61, S I L T Y  CLAY, L W  PLASTIC, 
HOIST. 

NO RECUVERY. 

OSiOiiSp 
1345 9.0 

9.5 - 

10.0 

17626 
05/01/89 

1615 

NO RECOVERY. ti 17627 
05/01/89 

1615 

NO RECOVERY. 

10.5 

rr -0 

- 
.- 

. .  
STIFF, Y E L L W I S H  BROVW (10 YR 5/61 S I L T Y  CLAY, TRACE SAND 
MEDIUM GRAVEL, LOU PCASTICITY, H O l h .  

1 .o 

- 
NA 50627- m - m m  

1630 

~~ ~ ~~ 

MEDIUM DENSE, CLAYEY SILTS,  - Y E L L W I S H  BROWN (10 YR- 5/6),_vET. 

MEDIUM STIFF,  GRAY (5 Y 5/1) CLAY, TRACE COARSE SAND; TRACE 
MEDIUM GRAVEL UET. - .  

.- 
GRAY-BRWN (16 YR 5/21 CLAY IN END OF-SPOON. 

-50628 -- 
05/01/89 
--1630 -10- 

BOTTOM OF BORING 12.0 

NOTES: 
USED 15 IN. LONG 3 IN .  IN DIAMETER S P L I T  SPOOW FROM 10.5 FT. TO 12.0 FT. AFTER 1ST ATTEMPT AT RECOVERY OF A SAMPLE 

SAMPLING I N  ACCORDANCE Y l T H  ASTM STANDARDS, DESCRIPTION OF SOIL  COLOR BY WNSELL  COLOR CHART. 
FAILED. SMPLE!i TAKEN FOR W C O  AT INTERVALS 0.0 - . 5 - F T . ,  2 - 2.5 FT., 5 - 5.5 FT., 10 - 10.5 FT., 15 - 15.5 FT. 

- -  . 1 
. 

. - . . . . .. - -  - - .  . -. . . - .. .. . - . . . -. - . . 
. - .  . . - 

.. 
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02 F~RNALD 
' RVFS 

PIEZOMETER INSTALLATION SHEET 
FIELD ENG./GEO. ~;lidl,-/~ . G r d ~  DATE aS'or-g9 

PRCJECTNC. boa 3.7 - .  CHECKED BY u.4. &kc 1 ' DATEoc-~z -pf 
ROJECT NAME fed 

/ a 9  

d 
BORING NO. 
PIEZOMETER NO. OATE OF INSTALLATION O S - O /  - 8 9  

BOREHOLE DRILLING 
- - -  - - - -~ 

- 

RISER PROTECTIVE PIPE LENGTH S. Off OTHER PROTECTlOh ///n4& mflpcJd~ 

PROTECTIVE PIPE 0.0. 4Ys jn, /m&hd ~osd/O& 

~~ ~ 

TYPE M, P I  c,nmr*,g 

DIAMETER OF P ~ F O R A T E D  SECTIONJ,~ ID 

SLOTS H O L E S - ~ ~  - -  SCREEN 0 -- PERFORATICIN TYPE: - 

AVERAGE SIZE OF PERFCRATICNS 01 Oa 0 I n .  

TOTAL PERFORATED AREd 5.. 0 I T  

RISER PIPE MATERIAL s,$ed& 
RISER PIPE DIAMETERS: 

YO Pvc 

0.0. a t / b  io-1.0.  a.o/., 
LENGTH OF PIPE SECTIONS 910 FT 

JOINING METHOD 5 C d  +uofa, c rush 1 0 1  n+ 

. H \ d  

I DISTANCE ABOVE /BELOW 
ITEM - GFlOUND SURFACE (gn 

TOP OF RISER PIPE 

GROUNO SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS; - 

BENTONITE 

SAND - WA 
PERFORATE9 SECTION 

d. 0 
0.0 
d 

TOP - 

5 

BOTTOM 9 . 7 ~ ~  

l TOP 7.0 er I BOTTOM 

PIEZOMETER TIP /1.6m- 

BOTTOM OF BOREHOLE 19.0 rn 

I I GWL AFTER INSTALLATION - 
AS THE PIEZOMETER FLUSHED AFTER INSTALLATION 7 Y E S O  NO e3 

NO El 
lAT& - - f 0 1 -  p9K. to.7 pr T o  44. 

4AS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 Y E q J  - 
*MARKS 

a 
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FERNALD' RVFS 
wsTunoN DWIW 

. /2Z9 
UONllORINC W E U  NO. 

... ~ 

.. 

3 I 

BENTONIIE 
SEAL- 3 7  Fl. 

.. . -  

SAM PAae a FT. 

. .  
. .. . 

I I. m 



. .. ...- 

MONITORING UfLL INSTALLATIOW RECORD . .  11/21/91 
PROJECT NAME: F e r n a l d  R I / F S  F IELD ENG./GEO.: E. TROLLINGER/C. GRUBEDATE: 

66 ua 

NOTES COMMENTS: CASING TYPE : MONITORING P I E Z W E T E  
CASING D I M . :  2.0 In. I D  
CASING SIZE(S)  USED: ( U n i t s  N/A) 

SIZE:  N/A FROM: N/A TO: N/A 
SIZE:  N/A FROM: N/A TO: N/A 

. -  
WELL DESCRIPTIOLl 

TOTAL PERFORATED AREA: 5.0 F t .  2ND P I P E  SECTION: N o t  N o t e d  
NOTES/COMMENTS: 3RD P I P E  SECTION: N o t  N o t e d  

. . - . ~. . 

PROTECTION SYSTEH 

I t. 

-I I TEH 

..--L TIP 
BOTTOM OF BOREHOLE 
GUL AFTER INSTALLATION I 

I 2.0 F t .  580.16 

2.5 F t .  
0.0 1 N/A 

12.0 N/A 
12.0 
N/A 

I I 
: No A- 

JAS A S E N S I T I V I T Y  TEST PERFORMED ON THE E L L  : N o  

REllARKS - -  C W E N T  AREA 

IEMARKS WATER SEARING ZONE ENCOUNTERED FROM 10.7.TO 11.9 FT. AS NOTED Ow 
BORING LOG. NOTE: SAHPLE ZONE 9 TO 10.5 H A D  NO RECOVERY - POSSIBLE 
WET SAND BEARING ZONE? 

:OUIENTS: 

i 
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6 6 0 2  

GROUND E L E V A T I Q I :  578.83 

ENGIWEER/GEOLOGIST: C. GRUBE 

FERNALD R I / F S  - _  - - - -V ISUAL C U S S l F l C A T l O U  OF SOILS 

PROJECT NWBER:  602 3.7 PROJECT NAME: F W C  R I / F S  

BORING NWBER:  1260 I COORDINATES: NORTH 479.755.59 EAST 1.379.915.711 DATE: 06/15/89 

M: D e p t h  N/A Datefl isc N/A DATE STARTED: 06/15/09 

D e p t h  N/A Date/T im N/A DATE C W L E T E D :  06/15/89 
i 

D S  8 R 
E A D 1  L S  E l  
P H A 1  O A  C N  
T P T M  Y M  o c  
H L E E  S P  V H  

0 E R S  
N Y 

E L E E  - 

18209- - - - -  HED.-STIFF-(10-YR 5/3) BRCUW GRAVELLY-CLAY- #))(E-SAWD-LW-- -- 
06/15/09 6 PLASTICITY, HOIST. 

0.5 0920 

S 
U Y  T 
S M  s REMARKS 

s o  
c e  F 

L - - _  - 

CL -1.0- H W  0-- PpI 
a = O  cpm er = 500 cpo 

10290 
06/15/89 

11.0 I 0930 I 
1.5 

2.0 

2.5 

S T I F F  (10 YR 5/61 Y E L L W I S H  BROUN SANDY CLAY, SCUE GRAVEL, L W  
PLASTICITY, HOIST. 

18291 2 S T I F F  (10 YR 5/31 B R W N  SANDY CLAY, SOnE GRAVEL, LOU CL 1.0 H n u  0 ppn 
06/15/89 6 PLASTICITY, HOIST. a = O  cpa 
0950 er = 240-26ocpo 

10292 1 S T I F F  (10 YR 5/31 BROUN SANDY CLAY, SU4E GRAVEL, LOU CL 1.0 H n u  0 ppn 
4 PLASTICITY, MOIST. a = D  cpp - _  er = 240-26o~pn 

06/15/89 

18293 2 SOFT (2.5 Y 5/61 LIGHT OLIVE BROUN SANDY CLAY, U W E  GRAVEL, CL 0.5 H n c ~  0 ppn 
06/15/09 6 WED. PLASTICITY,  VERY HOIST. a = o  cpn 

OOSO er = 100-2oocpn 

0950 

3.0 

3.5 

4.0 

ppa 18294 3 WED S T I F F  (2.5 Y 5/41 LIGHT OLIVE BROW SANDY CLAY, SOHE CL 0.75 H n u  0 
06/15/89 3 GRAVEL, M ~ D .  PLASTICITY, VERY MOIST. a - 0  cpo 
0950 er = 100-2oo~p~ 

10295 2 L O M E  (10 YR 5/61 Y E L L W I S H  EROUN CLAYEY SAND TRACE OF FINE SC NA H n u O  
06/15/89 6 GRAVEL, WET. a = D  cpm 

lo00 er = ao-270cpa 

10296 2 SOFT (10 YR 5/41 Y E L L W I S H  BROUN SANDY CLAY TRACE OF GRAVEL, CL 0.25 H n u  0 ppa 
06/15/09 6 MEDILM PLASTICITY,  VERY MOIST. a = o  cpo 

lo00 er = 250-zlocpn 

10290 4 MED. DENSE (10 YR 5/41 Y E L L W I S H  BRWN CLAYEY SAND TRACE OF 
06/15/89 GRAVEL, WET. 

15.0 I 1003 1 l6  I 
4.5 

18297 4 SOFT (10 YR 5/61 Y E L L W I S H  ERWN AND (5  Y 6/11 GRAY MOTTLED CL 0.25 H n u  0 ppa 
06/15/89 1 SILTY CLAY TRACE OF SAND, L W  PLASTICITY,  HOIST. a = o  cpo 

1000 er = 250-2- 

L 

5.5 

6.0 

800135 

I 

18299 6 VERY S T I F F  (10 YR 5/61 Y E L L W I S H  BRWN, S I L T Y  CLAY TRACE OF CL 2-75 H n u  0 ppa 
06/ 1 5/09 6 SAND LOU PLASTICITY,  M I S T .  a = O  cpo 

1003 S T I F 1  (5 Y 4 / l )  DARK GRAY SILTY CLAY, !XHE SAND, LCU EL 2.75 er = 240-~6o~pa 
PLASTICITY, HOIST. 

1800 7 S T I F F  (5 Y 4/1) DARK GRAY SILTY CLAY, SOME SAND, LCU CL 1.25 H w O  p p ~  
06/15/09 C PLASTICITY, HOIST. a = O  cp 

1003 er = ~ ~ o - t b ~ e p l ~  

6.5 

7.0 

7.5 

0.0 

10301 7 WED DENSE (2.5 Y 5/41 LIGHT OLIVE B R W N  CLAYEY UllD TRACE OF SC WA H n u O  ppa 
06/15/09 6 FINE GRAVEL, UET. a = O  cpn 1006 ar = 220-23ocpp 

10302 0 STIFF (5 Y 3/1) VERY DARK GRAY S I L T Y  CLAY TRACE OF SAND, LW CL 1.5 H W  0 ppa 
06/15/89 6 PLASTICITY, HOIST. a er = O  = 220-23apo cpn 

CL 1.5 HIUS 0 PpD 
06/15/89 lo 6 PLASTICITY, HOIST. - 1006 

06/15/09 6 a - 0  cp 
1010 er - 2 1 0 - a a a  

1006 

18303 S T I F F  (5 Y 1/21 OLIVE GRAY SILTY CLAY !XHE SAND, LOU 
a = o  er = 220-230g 

SC NA H w  0 pp 18304 7 DENSE (2.5 Y 5/41 LIGHT OLIVE B R W N  CLAYEY SAND, WT. 



MOUND ELEVATION: 578.83 

ENGINEER/GEOLOGIST: C. CRUBE 

GUL: D e p t h  Y/A D a t e / T i e  Y/A 

D e p t h  Y/A D a t e A i m t  Y/A 

S 
A D 1  
M A 1  
P T l l  
L E E  
E 

B 
L S  
O A  
U M  
S P  

1 
O E  
Y 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

I 

- - _- 

DEN% (2.5.-Y 5/_4)-_LI-GHT BROW CLAYEY SAND SOnE-GRAVEL 
YET. 
S T I F F  (2.5 Y 4/41 OLIVE BRWN SANDY CLAY L W  PLASTICITY, NO 

1 
STIFF (2.5 Y 4/41 OLIVE B R M  SANDY CLAY L W  PLASTICITY , 
MOIST. 

. .  

6 6 0 2  FERNALD R I / F S  VISUAL CLASSIFICATIOY OF SOILS 

I PROJECT NUlBER: 6 0 2  3.7 I PROJECT NAME: FMPC R I / F S  I 
I W R I N G  NUMBER: 1260 I COORDINATES: NORTH 479.755.59 EAST 1.379.915 iTE: 06/15/89 I 

LTE STARTED: 06/15/89 

iTE CCUPLETED: 06/15/89 

I 

S 
U Y  
511 
C B  
s o  

L . __ 
- 
sc ~ 

CL 

T 
S 
F 

06715f89 T -- 

7 06/ 15/89 
CL 

- 

1.2! 

- 

n u 0  PPI r = O  = 210 -2304  

BOTTCU OF BORING 9.0 

NOTES: 
BOTTOM OF BORING 8 S M P L I N C  AT 9.0 FEET. 

SAMPLES COLLECTED PER ASTN STANDARD PENETRATION TEST. COLORS IDENTIFIED USING U S E L L  COLOR CHART. 
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6 6 0 2  
PI E 2 0  METER INSTALLATION SHEET 

PRCJECT NC. 2 - "I ,L.-..-- - - 
p.3  3 . 1  - 

BORING NO. /2Lfl 89 
PIEZOMETER NO. 12b 0 DATE OF INSTALLATION &/& 

biC7nMFTFR DESCRIPTION 



I 

_ _  - . 

... . - 

6 02 

1 

... . 



MONITORING YELL INSTALLATIOW RECORD 

m O &  SECTIW.:.-.. . */16 .*n~~~. 1~ D.;~~Z~O-lh--- 
- -PERFORATION TYPE: SlotsC O.D.: ... . . 

AVG. SIZE OF PERFORATIONS: 0.020 (In . )  LENGTH OF IST PI~E SECTIOW: . 
TOTAL PERFORATED AREA: 5.0 F t .  2Hl P I P E  SECTION: Not Noted 

I NOTES/COMENTS: 3RD P I P E  SECTION: Not Noted 
m E N T S  I 

11/21/91 
'ROJECT NAME: Ferneld R I / F S  F IELD ENG./G€O.: C. GRUBE DATE: 04/15/89 
'ROJECT NO. : 602.3.2 CHECKED BY : BD DATE: D7/02/09 
30RlNG NO. : 1260 Y E COORDINATES: 479755.59, 1379915.7 

3 

JELL NUMBER: 1260 DATE OF INSTAL.: 06/1sm 

NOTES COMMENTS: 

_ ~ _ _ _ _ _ ~  ~ ~- __ 

I I 
a N x  I k % Y ? k ?  
CASING TYPE : WOWITORING P l E Z O l E T E  
CASING D I M . :  2.0 In. I D  
CASING S I Z E ( S )  USED: (Units N/A) 

SIZE: N/A FROM: N/A TO: N/A 
SIZE: N/A FRCU: N/A TO: N/A 

'ROTECTION SYSTEM 

I 1- 
HINGED PROTECTIVE I 

1 TOP OF R ISER P l P E  
GROUND .SURFACE 
BOTTOM OF PROTECTIVE P I P E  

2.0 F t .  

2.6 F t .  
.- 0.0 

0.0 1 .o 
1 .o 2.5 
2.5 
4.0 

580.40 
N/A 

I I I 33 THE WELL FLU- : No 
JAS A S E N S I T I V I T Y  TEST PERFOWED Ow THE WELL : No 

REMARKS - -  C W E N T  AREA 

7EMARKS : TOP OF WATER BEARING ZONE AT 3.0 FT. BOTTOM OF WATER BEARING ZONE AT 
8.3 FT. 



$ 6 0 2  

WELL 1276 
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6602  

BORING NWBER: 1276 

GRWW ELEVATIOU: 590.51 

FERNALD R I / F S  VISUAL C L A S S l F l U T l O W  OF SOILS 

COORDINATES: NORTH 482,052.32 EAST 1,381,885.01 

WL: D e p t h  Y/A D a t e / T i a D  N/A DATE STARTED: 06/28/89 

DATE: 06/28/89 

PROJECT NWBER: 602 3.7 I PROJECT W E :  FMPC R I / F S  

NO RECOVERY. 

VERY STIFF BROVN (10 YR 5/3) S I L T Y  CLAY, TRACE SAND, TRACE 
GRAVEL C.25 - .50 IN) DAMP. 

CL 

S T I F F  BROWN (10 YR 5/21 SILTY CLAY, TRACE SAND, TRACE GRAVEL 
(.25 I N )  DAMP. 

CL 

STIFF, YELLW-BROHI (10 YR 6/61 SILTY CLAY, TRACE GRAVEL (.25 - .50 I N )  DAMP. 
CL 

STIFF-  Y E L L W - B R W X l 0  YR 4/6) S I L T Y  CLAY, TRACE GRAVEL (.25 - .50'1N) DAMP. 
CL 

STIFF, YELLW-BRWN (10 YR 4/6) SILTY CLAY, TRACE GRAVEL C.25 - -50 I N )  DAMP. 
CL 

S T I F F  GREY-BRWN (10 YR 3/2 S I L T Y  C U I .  
TRACE'SAND, T u c E  t.23 IN) ,  misi. 

CL 

~~~ 

ENGINEER/G€OLOCIST: W. SLUSARSKI I D e p t h  N/A D a t e / l i m e  Y/A I DATE COC(PLETED: 06/26/89 

D R I L L I N G  NETWDS: AUGER (HOLLW STEW) I PAGE OF 
1 

I s  D 
E 
P 
T 
H 

- 
._ ~ 

b.5 - 

I .o 

O E  

1010 

VERY-STI EF -BROW-( lO-YR-5/4)-Sl LTY-CLAY ,-#zIE-GRAVEL-( 
1.0 I N )  T R h E  ORGANIC RATERIAL, DRY. 

-CL- 

Br = 60-80 C p  
2: 

101 I cL 

VERY STIFF 
GRAVEL C.25 IN) DRY. 

BROW (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE SA#),  TRACE 

+37$i Br =60-80 cpn 

I .5 - 

! .O - 

!.5 - 

1.0 

11 NO RECOVERY. 

NO RECOVERY. 

Br = 100-12ocpp 

1 1  STIFF, B R M  (10 YR 5/2) SILTY CLAY, TRACE SAND, TRACE GRAVEL 
(.25 I N )  DAMP. 

1.5 - 

b.0 - 

b . 5  

- 
13 

- 

PPP 
CPP a = O  

B r  = 100-12ocprp 

2.0 HW 0 I 
18649 

1018 
06/2a/89 

13 STIFF, B R M  (10 YR 5 / 3 )  S ILTY CLAY, TRACE SAND, TRACE GRAVEL CL 
(-25 - 1.0 I N )  DAMP. I 2.0 HW 0 PPP 

a = O  cpp I Br = lW-12Ocpl 

16 STIFF, YELLW-BROHI (10 YR 4/6) S I L T Y  CLAY, TRACE GRAVEL (.a - .50 I N )  DAMP. 
CL I 2.0 

- 
2.0 

poo 
= O  

Br= 100 cpl 

i.0 - 
19 

i.5 - 

i.0 

- 
20 2.0 Hw 0 ppn 

a = O  C P  I Br = 100 cpo 

Br = 100 c p  

11  STIFF, YELLOW-BRWN (10 YR 4/6) S I L T Y  CLAY, TRACE GRAVEL C.25 - -50 I N )  DAMP. 
CL I i.5 - 

'. 0 
ZT 06/28/89 

2.0 Hw 0 ppn 
a = O  CPl I Br = 100 c p  T 06/28/89 Br= 100 cpl '.5 - 

1.0 

9 I cL 

STIFF, GREY (5 Y 4/1) SILTY CLAY TRACE GRAVEL (.E - .50 I N )  
DAMP. 

2.0 H n u  0 PP 
a P O  
Br = 100 z I 

NOTES: - ._ _. 
SAMPLES COCLECTED PER ASTW-STANDARD PENETRATIOI TEST; COLMS lDEITIFIS)~USING~#INSELL COLOR CHART. 



6602  
PROJECT W R :  602 3.7 

BORING YUBER: 1276 

FERNALD RI /FS VISUAL CLASSIFICATION OF SOILS 

PROJECT M E :  FMPC R I / F S  

COORDINATES: NORTH b82,052.32 EAST 1,381,885.01) DATE: 05/28/89 

CRWND ELEVATIOW: 590.51 

ENGIWEER/QOLOGIST: 1. SLUSARSKI 

CM: D e p t h  N/A D e t c / T i l s a  Y/A DATE STARTED: 06/28/89 

D e p t h  Y/A D e t e / T i t n e  N/A DATE MC(P1ETED: 06/26/89 

D R l L L l N G  IIETIWOS: AUCER (HOLLOU STEM) PAGE OF I 
D 
E 
P 
T 
H 

- 
- .. 

1.5 

I" 
STIFF, GREY (5-Y-4/.1) S I L T Y  CLAY-TRACE-GRAVEL- ( .ZS- - - .SO IN) - 
DAMP. 

-CL-- 

- 
CL 

- 
13 STIFF, GREY ( 5 ' Y  4/11 S I L T Y  CLAY TRACE GRAVEL C . 2 5  - .SO I N )  

DAMP. 
'.O - 
1.5 

18659 
06/28/89 

1110 

10 STIFF, GREY (5 Y 4/1) S I L T Y  CLAY TRACE GRAVEL ( - 2 5  - .SO I N )  
DAMP. 

CL 

11 CL 

- 
CL 

STIFF, GREY (5 Y & / I )  S I L T Y  CLAY TRACE GRAVEL ( . 2 5  - .SO I N )  
DAMP. 

STIFF, GREY (5 Y 4/11 S I L T Y  CLAY TRACE GRAVEL C . 2 5  - .SO I N )  
DAMP, 

0.0 - 

0.5 - 

1 .o 

- 
15 

= o  cpn ~ r =  loo ~ a !  

4 -  ' CL 

- 
CL 

B T = l o o  qrm 

2.0 H n u  0 
a = o  I STIfF,  GREY 15 Y.'./1) S I L T Y  CLAY TRACE GRAVEL (.25 - .SO 1N) 

D A W .  __- - 

STIFF, GREY (5 Y 4/11 S I L T Y  CLAY TRACE GRAVEL ( . 2 5  - .SO IN) 
DAMP. 

- 
6 -  '-"I:"I=/ 

ar = 100 48 1.5 - 
2.0 

53216 
06/28/89 

1117 

6 CL 

- 
CL 

- 

STIFF, GREY (5 Y 4/11 S I L T Y  CLAY TRACE GRAVEL (.25 - .SO.IW) 
DAMP. 

STIFF, GREY ( 5  Y 4/11 S I L T Y  CLAY TRACE GRAVEL ( - 2 5  - .50 I N )  
DAMP. 

44 
= O  cp ar = 100-12- 2.5 - 

3.0 

- 
47-- 53218-- 

06/28/89 
1351 

NO RECOVERY. 

3.5 - 
C.0 

1351 

CL 

- 
CL 

STIFF, GREY (5 Y,4/1)  S I L T Y  CLAY TRACE GRAVEL ( - 2 5  - .75 I N )  
DAMP. 

STIFF, GREY (5 Y 4/11 S I L T Y  CLAY TRACE GRAVEL (.E - .75 I N )  
DAW. 

06/28/89 
1359, 

W/28/09 
1359 

ar = 100-12- 

~r = 100-12o~p 
0 = O  

6.5 - 
5.0 

CL 

- 
CL 

- 

STIFF, GREY (5 Y 4/91 S I L T Y  CLAY TRACE GRAVEL (.E - .Is I N )  
DAMP. 

STIFF, GREY'(5 Y 6/11 S I L T Y  CLAY TRACE GRAVEL C . 2 5  ) DAMP. 

2.0 H r v  0 

ar = roo-120- 

2.0 H n u  0 
a = O  ar * 100 5.5 

MOTES: 
- 
W L E S  COLLECTED PER ASTM STANDARD PENETRATIOW TEST. COLORS IDENTIFIED USlWG WNSELL COLOR CHART. 1 



6602  
PROJECT NUIBER: 602 3.7 

BORING NUMBER: 1276 

GROUND ELEVATIOY: 590.51 

FERNALD RI /FS  VISUAL CLASSlFlCATlQI OF SOILS 

PROJECT W E :  F W C  R l / F S  

COOROINATES: NORTH 482,052.32 EAST 1,381,885.01 

GUL: D e p t h  Y/A D e t e / T i m e  Y/A DATE STARTED: 06/28/89 

DATE: 06/28/89 

S 
A D 1  
H A 1  
P T H  
L E E  
E 

.. 

. W  

8 R 
L E  E l  
O A  C W  
Y M  O C  
S P  V H  

L € E  
0 E .  -R.S ..... - .......... . . . . . . . . . . . . .  .. 

Y 

53227 
06/28/89 

1433 

12 STIFF, GREY (5 Y 1/11 S I L T Y  CLAY TRACE GRAVEL (.25 ) DAMP. 
18 

ENGINEER/GEOLOCIST: 1. S L U W Y ( 1  I D e p t h  W/A D e t e / T i m e  W/A I DATE COnPLETED: 06/28/89 I 
D R I L L I N G  METHOOS: AUGER ( M l L o Y  STEM) I PACE OF I - 

D 
E 
P 
T 
H 

S S I  I I I I 
U Y  
S M  
C E  
s o  

1. 
. -  

-53224- -6-- . - STlFF,-GREY-(5_.Y.-4/1) S I L T Y  -CLAY JRACE GRAVEL (.25_) DAMP .____ 
06/28/89l 1413 118 1 CL- 

- 
CL 

- 
CL 

- 
CL 

16.0 - 

16.5 

53225 STIFF, GREY (5 Y 4/11 S I L T Y  CLAY TRACE GRAVEL (.25 ) DAMP. 
06/28/89I 1413 I I ar = 100 cp 

2.0 H w  0 
a 5 0  I 
Er = io0 cpp 

53226 

1433 
STIFF, GREY (5 Y 4/11 S I L T Y  CLAY TRACE GRAVEL (.25 ) DAMP. 

17.0 - 

17.5 
-1 

ar = 100 cpn 

ar = 100 c p ~  
a = O  

18.0 
- -. 

18.5 - 

19.0 

53230 

1505 

MEDII94 DENSE, GREY (5  Y 6/1) CLAYEY GRAVEL, GRAVEL-SAND-CLAY I MIXTURE, YET. 06/28/m1 l5 1 NA H w O  
a = O  cpn ar = io0 c p ~  

53231 

1505 

MEDIW*DENSE, GREY (LY - u 1 )  CLAYEY GRAVEL, GRAVEL-SAND-CLAY 
06/28/89I I . I MIXTURE, YET.  

19.5 - 

20.0 

53232 MEDIUM DENSE, GREY (5 Y 4/1) CLAYEY GRAVEL, GRAVEL-SAND-CLAY I MIXTURE, VET. 06/28/891 l6 I 
1505 

BOTTCU OF SORING 20.0 

NOTES: 
U n P L E S  COLLECTED PER ASTH STANDARD PENETRATIW TEST. COLORS IDENTIFIED USING WNSELL  COLOR CHART. 

. . . . .  . .  . .  - -. 
. .  . 

. . -  -. 
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. 8 -  75 
6 6 0 2  FERNALD 

. .  . .  

. .  ‘ PIEZOMETER INSTALLATION SHEET 

PERFORATION TYPE : 

SLOTS .HOLES 0. SCREEN a 
- AVERAGE SIZE OF PERFCRATIONS~O- 

TOTAL PERFORATED AREA 4 . 8  FT 

PROJECT NAME F ~ ~ w ~ a c a  TtX/F% FIELD ENG./GEO. H*%MR\u DATE 6-28-QQ 
PRCJECT NC. box 3 i . t  CHECKED BY DATE q!z)%q 

PIEZOMETER NO. 1x76 DATE OF INSTALLATION o ~ - 2 t i -  89 
BORING NO. r1-d 

- 

BOREHOLE DRILLING 

0.0. 1% IU - 1.0. - L . O L ~  

LENGTH OF PIPE SECTIONS 3.s CT- ;~PGT . 5 ~7 

JOINING METHOD SCRTL, R- F W L ~  

T o i a  TUGSAD- 

DRILLING FLUID (SI USED: CASING SIZE (SI USED: 

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

.. .. . . . . .  . . . . . . .  
. . . .  . . . . .  . . . . . . . . .  .: . .  

. . .  

. .  . .  . .  g : 

. . .  

. .  . .  

. - .P. IEz~MET.E~ . .  .. DESGRI~ST~ON - .. . .  . .  __ ;,,‘.-.5:.-; ;, t t .. . .  i- - .  . 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( CT. ) 

2 .a 
0.0 .- 

1 .o 
I 

E L  EVATl ON 
4) 

39013t 
5 s 7 * 3  I 

#.I( -. & 372.3 I 

I 

ITEM 

TOP OF RISER PIPE 
~~~~ . -  

GROUND SURFACE--- - - - -  __ - 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS : 
GROUT/SLURRY C-CCIT) 
BENTONITE 

SAND GO--\ 
GRAVEL u t  Q 

PERFORATE0 SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE to .o 

WL AFTER INSTALLATION 

HE PIEZOMETER FLUSHED AFTER INSTALLATION? 
* b - . d  A SENSITIVITY TEST PERFORM0 ON THE PIEZOMETER? 

YES 0 
Y E S O  



. . . . . . . - . .. . . ... . . . . . 

m G \ : D  SECT1OY:- - - iigii m k : p ! c  - -- 
PERFORATIOW TYPE: SLots O.D.: 2 5/16 In. I.D.: 2.0 In. 
AVC. SIZE OF PERFORATIONS: .020 ( In . )  
TOTAL PERFORATED AREA: 4.8 F t .  2ND P I P E  SECTION: 9.0 F t .  
NOTES/COIVIENTS: 3RD P I P E  SECTION: 10.0 F t .  

LENGTH OF 1ST P I P E  SECTION: 3.0 F t .  

C O W Y T S  

rl 

MONITORING E L L  INSTALLATION REtORD 
11/21/91 

PROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENGJGEO.: I(. SLUSARSKI DATE: 06/28/89 
PROJECT NO. : 602.3.2 CHECKED BY - DATE: 07/02/89 - BD7m7 77 I W t R ( 1 T . O  

- -- -- - - - - -  - -- - --- - --- 

BORING NO. : 1276 I E COORDINATES: 48,,,,.,,, ._-.--_- 
DATE OF INSTAL. : 06/28/89 

SIZE: N/A FROn: N/A TO: N/A 

6 6 0 2  

Or"- ( - - 
HINGED LOCKING COVER WPADL 

I I TEW 

. TOP OF RISER P I P E  
GRQRlD SURFACE 
B O T T ~  OF PROTECTIVE P I P E  

E F I L L  m S  . . . . . . . . . . . . . . . . . . . . . . .  
@ m i t e  P e t  Lets 

RATED SECTION 

---L T I P  
BOTTOn OF BOREHOLE 
GUL AFTER INSTALLATION 

' 
U-LL F- 
YAS A S E N S I T I V I T Y  TEST PERFOR 

- - .  2.0 F t .  
0.0 

._ 3.0 F t .  

0.0 1.0- 
1 .o 14.0 
14.0 
17.0 

I 
REMARKS - -  COnnENT AREA 

COIUIEYTS: 



6 6 0 2  

_ _  - -  
WELL 1332 

. . .  . - .  . . .  . - 

- .  . -. . 

... ~ _ _  
. .  

. 1 -._ . . ,.- .. -- . .  . - - . .. . 

. . -- . 
- - - - -. - . - .. -. . . . . . . . . .. 

. .. ._ .. . .  



-- - . 

. .  
. .  

. -. - . .- 

.. A * \ '  . . -  



FERNALD 
RlfFS 

.. . . _  

. .. 
-. . .  

. .  

R . h  



p-.-- - . .. . 

FERNALD 
RUFS 

0 

DcfCnlrtrom 



6 6 0 2  
PROJECT NUIIBER: 602 3.7 

BORING NUMBER: 1332 
CRWND ELEVATIObl: 590.57 

FERNALD, R I / F S  

PROJECT NAME: FMPC R I / F S  

CtXRDINATES: NORTH 482.0T7.01 EAST 1,380,737.53 DATE: 07/30/09 
WL: D e p t h  Y/A D a t e / T i m e  Y/A DATE STARTED: 07/30/89 

VISUAL C L A S S l F l C A T l O l l  OF SOILS 

VERY STIFF,  B R W N  (10-YR-S/2)-SILTY CLAY,-=€ -GRAVEL-( ;25 - - - 
1.0 I N )  D M P .  

- CL 

NO RECOVERY. - - -  -- 

STIFF, EROVW (10 YR 5/11 S I L T Y  CLAY SOnE GRAVEL ( -25 - .SO I N )  
DAMP. 
MOTTLED DK GREY (5 Y 4/1). 

CL 

~~~ 

S T I F F  OLIVE-GREY (5 Y 4/1) S I L T Y  CLAY, TRACE GRAVEL (.25 IN),  
TRACE O R G M I C  MATERIAL, D W .  

NO RECOVERY. 
_ _  

STIFF, O L I V E  GREY (5 Y 4/1) S I L T Y  CLAY, TRACE GRAVEL (.25 I N )  
DAMP. 

CL 

CL 

STIFF, OLIVE GREY (5 Y 4/1) S I L T Y  CLAY, TRACE GRAVEL (.25 I N )  
D W .  

STIFF, O L I V E  GREY (5 Y 4/11 S I L T Y  CLAY, TRACE GRAVEL (-25 I N )  
D W .  

CL 

CL 

~ 

ENGINEER/CEOLOGIST: M. S L U W S K I  i D e p t h  Y/A D a t e / T i m e  Y/A I DATE COnPLETED: 07/30/89 I 
D R I L L I N G  METHODS: AUGER (HOCLW STEM) I PAGE OF I - 

D 
E 
P 
T 
H 

S 
U Y  
S M  
C 6  
s o  

L 

Y 

19874 
07/30/89 
1340 

l1  (6 I cL 

VERY S T I F F ,  B R W N  (10 YO 5/21 S I L T Y  CLAY, #WE GRAVEL (.25 - 
1.0 IN) D A W .  

ppa 
a = O  

NO RECOVERY. 

NO RECOVERY. 

07/30/89 

07/30/89 

1.5 - 

2.0 

NO RECOVERY. 

2.5 

07/30/89 
3.0 - 

3.5 % 19879 
07/30/89 
1346 

NO RECOVERY. 

NO RECOVERY. 

C.0 - 

6.5 

STIFF, OLIVE-GREY (5 Y 4/1) S I L T Y  CLAY, TRACE GRAVEL (;25 I N )  
DAMP. 
STIFF, YELLOW-BRWN (10 YR 5/31 S I L T Y  CLAY XlnE GRAVEL (.25 - 
1.0 I N )  DRY. 

CL I -  5.0 - 

5.5 

I 

a = O  
6r = 100-lsO~p~1 

19884 
07/30/89 
1350 5.0 - 

6.5 

2.0 HINF 0 
a = o  I ar = 100-200~~n 

2.0 H w  0 
a = O  I 6r 1 0 0 - 2 0 D c p n  7.0 - 

7.5 6r = l o o - 2 o o c p a  

. .. 

B.0 - I STIFF, OLIVE-GREY (5 Y & / I )  S I L T Y  CLAY, TRACE SAND, TRACE 
GRAVEL (-25 I N )  DAMP. a = O  

6r = 1 0 0 - 2 o o c p  

I NOTES: 
W L E S  COLLECTED AS PER ASTW STANDARD PENETRATIW TEST. COLORS IDENTIFIED USING WNSELL COLOR CHART. 



PROJECT U B E R :  602 3.7 

BORING W B E R :  1332 
. .  PROJECT WE: FMPC R I / F S  

COOR01MTES: NORTH 482,077.01 EAST 1,580,737.531 DATE: O ? / u ) / 8 9  

I D e p t h  N/A D e t c / T i m e  Y/A ENGINEER/CEWOGIST: W. SLUSARSKI 

DRILL ING IIETHODS: AUGER (HOLLW STEM) 

DATE COMPLETED: 07/30/89 

PACE OF' 

I 

GROUND ELEVATION: 590.57 I M: D w t h  M/A D e t e / T i m e  Y/A 1 DATE STARTED: 07/30/89 

- 
D 
E' 
P 
7 
H 

S 
U Y  
S M  
C B  
S D  

L 

A D T I L  S 
M A 1  O A  
P T W I W  W 
L E E  S P  

.~ 

8.5 - 

9.0 

S T I F F  OLIVE-GREY (5~Y_4/_1).SILTY-CLAY,_TRACE SAND, TRACE- 
-GRAVEL- (.25-lW) DAMP. 

_ _  --- - - -  
NO RECOVERY. 

ST IFF ,  OLIVE-GREY (5 Y & / I )  S I L T Y  CLAY, TRACE GRAVEL (.25 1111 
DAMP. - 

CL 
07/30/89 

07/30/89 
1422 

9.5 
_ _ _ _ ~  

STIFF ,  OLIVE-GREY ( 5  Y 6/11 S I L T Y  CLAY, TRACE GRAVEL (.25 I N 1  
DAMP. 

NO RECOVERY. 

CL 

- 10.0 - 

10.5 - 

11.0 

ZT-t 07/30/89 
_. . .. 

.. . .-  

- .  

S T I F F  YELLOW-BRWN (10 YR 5/31, OLIVE-GREY. (5  Y 4/11 WTTlED,  
S I L T Y  CLAY, TR (.25 - .SO) GRAVEL, DAMP. 

CL 

NO RECOVERY. ' ' 
1 1 . 5  - 

- 
CL 

- 
- CL 

NO RECOVERY. 
07/30/89 

07/30/89 
1432 

12.0 

STIFF ,  L IGHT BROW (2.5 Y 5/21 SILTY CLAY, DAMP. 

12.5 - 
-. . 

13.0 

S T I F F ,  L IGHT BROW ( 2 J . Y  5/2->-SL-TY CLAY, DAMP. _ _  
I 

_ _ _ _ _ ~ ~ ~  

STIFF, LIGHT BRW (2.5 Y 5/21 SILTY CLAYDAMP:  CL 

- 
CL 

, 2 . 0 .  Hnrr='O 
la = o  gl Er = 100-18ocpn 

07/30/89 
1432 13.5 - 

14.0 

07/30/891 54340 "15 16 

1437 

VERY STIFF,  WIVE-GREY (5 Y 4/11 SILTY CLAY, DAMP. 2.5 H w  0 
a = O  I Er = 100-2wcp 

~~ 

VERY STIFF,  OLIVE-GREY (5 Y 4 / j ) - S I L T Y  CLAY, DAMP.' CL 

- 
CL 

07/30/09 
1437 14.5 "I""B1 Er = 100-2oocpn VERY STIFF,  OLIVE-GREY (5  Y 6/11 SILTY CLAY, DAMP. 54342 

1437 15.0 - 

15.5 

CL 

- 
2.0 H w  0 

a = O  I tr = 100-2oo~pn 
07/30/891 54343 16 

1446 

STIFF,  OLIVE-GREY (5 Y 6/11 S I L T Y  CLAY, TRACE GRAVEL (.25 I N )  
DAMP . 

NOTES: 
SAMPLES COCLECTED AS PER ASTM STAMDARD PENETRATIOW TEST. COLORS I D E N T I F I E 0  USING WNSELL COLC4 CHART. 



VISUAL CLASSIFICATION OF SOILS 6 6 0 2  
FERNALD R I / F S  

PROJECT NWBER: 602 3.7 I PROJECT NAME: FMPC R I / F S  I 
BORING NUMBER: 1332 

GROUND ELEVATION: 590.57 

ENGINEER/CEOLOCIST: M. SLUSARSWI 

COCRDINATES: NORTH 402,077.01 EAST 1,300,737.53 DATE: 07/30/89 

M: D e p t h  Y/A D e t e / T i m  N/A DATE STARTED: 07/30/09 

D e p t h  Y/A D e t e / T i m e  N/A DATE CWPLETED: 07/30/89 

D R I L L I N G  METHODS: AUGER (HOLLW STEM) PACE 

. .  
. . __ -. - - . . . .. 

~ ~. 

S 
U Y  
S W  
C E  
s o  

L . - - . . 

F 

. . . . . . . 

STIFF, OLIVE-GREY (5 Y 4/11 S I L T Y  CLAY, TRACE GRAVEL (.25 I N )  DAMP. - - - ~ _ -  _I _- _ -  CL 

STIFF, OLIVE-GREY (5 Y & / I )  S I L T Y  CLAY, TRACE GRAVEL C.25 IN) 
DAMP. 
R E D I I A  DENSE, OLIVE-GRAY (5 Y 4/11 SILT-SAND MIXTURE, WET. 

H E D I M  DENSE, OLIVE-GRAY (5 Y 4/1) SILT-SAND MIXTURE, E T .  

CL 

SA 

a NA 

NA 

H n u D  PPD 
a = D  cpo Er = roo-isocps 

H - 0  ppa 
a = o  cpa Br = 100-isocpn 

MEDI IA DENSE, OLIVE-GRAY (5  Y 4/1) SOME SAND, SAND-CLAY 
M X T U s E ~  UET-. _ _  - -  

sc 

-?-I REMARKS 

1646 

2.0 
- .  

- 
2.0 

2.0 

54346 11  
07/30/a9 

17.0 1 1452 I 
/y 

SP 
-_ -- - 

- -  
rn- = IYE-GREt f i  Y 411) poo1(LY GRADED F I N E  SAND, 
VET.. a = D  0 7/30/09 

1458 18.5 

54350 6 
07/30/09 

19.0 I 1458 I I sp 

R E D I M  DENSE, OLIVE-GREY (5 Y 4/1) P U X L Y  GRADED FINE SAND, 
VET. 

- 

19.5 I cL 

S T l K  OLIVE-GREY (5 'I 4 / 1 ) - S I L T Y  CLAY TRACE GRAVEL C.25 I N )  
DA)(P. __ -.. ppa a = o  

STIFF, OLIVE-GREY (5 Y 4/1) S I L T Y  CLAY, TRACE GRAVEL (.25 I N )  
DAMP. 

CL I 2.0 H n u  0 

Jtr ! o o - i z l  
07/30/09 

I 

BOTTocl OF BORING 20.0 I 
NOTES: 
SAMPLES COLLECTED PER ASTH STANDARD PENETRATIW TEST. COLORS IDENTIFIED USING WNSELL COLOR CHART. I 

. ~. . -. . . - . .. . 
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_ - -  
PIEZOMETER NO. DATE CF INSTALLATION 7 . ~ a  - e? 

- - __ 
c - - - - - - 

DRILLING-ME-THOD- tkx L- -- 3 \* A.-~CQ TYPE @F-BIT z=:l - \ ~ - ~ - ~ - ~ ~ - -  . . A L c c y  

DRILLING FLUID (S) USED: CASING SlZE (SI USED: 

FLUID u / h  FRCIM - TO - SIZE 4 15:: FR@M a TC r; 

FLUID * / A  FROM - TO - S I Z E  - / A  FROM - TC - * L 

TYPE P l G L a P C m  RISER PIPE MATERIAL p jc  
DIAMETER OF PERFORATED SECTION2 3 & -  1% RISER PIPE DIAMETERS: 

PERFORATICIN TY PC : 0.0. LC/tb 1 4 )  - 1.0. 1 = '- 
SLOTS HOLES 0 SCREEN 0 LENGTH OF PIPE SECT~ONS .Q C r : 4  i :- $ 7 . 1 -  :, Fr 

AVERAGE SIZE OF F'ERFCRATlCNS QLa JOINING METHOD < C ? d u  7-5 F L ~ \ A  

TOTAL PERFORATED AREA 4 3 - J 5 1 4 -  7l4- - 

DISTANCE ABOVE IBELCW 
GROUNO SURFACE ( 7 :  1 ITEM 

TCP OF RISER PIPE 2 2  

E L E VAT 1 C N 
0 

_- -  GROUND SURFACE __ -- 0.0 
_- p ,-., ,- 7 7  -91 

1 . - I  
~ O T T O M  OF PROTECTIVE-PIPE 2 6  

f i  J Y o V  
BOREHOLE FILL  MATERIALS: 

- c  d - 7  C ?  
4 Q ;: , . '- BOTTOH i a TCP L b  

m T / f t t t W  c C i C d T  TOP o G 

BENTON IT€ TOP \ 3 BOTTOM 2 -TOP 

SAND (t0-L) TOP \ 3  i: BOTTOM 2 s  = TOP 

GRAVEL U!A TOP @ { A  BOTTOM - \ A  TOP 

PERFORATED SECTION TOP 14 E: BOTTOM r4d TOP 

PIEZOMETER TIP 'La 3 

8OTTOM OF BOREHOLE 'La a 
GWL AFTER INSTALLATION - 



m ) w I T O R I Y G  E L L  INSTALLATION RECORD 
11/21/91 

PROJECT NAME: F e r n e l d  R I / F S  FIELD EYGJGEO.: M. SLUSARSKI DATE: 07/30/89 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: Y/A 
BORING NO. : 1332 II E COORDINATES: WO77.01; 1380737.5 
YELL NUMBER: 1332 PATE OF INSTAL.: 07/30/89 

- 

6602 

m k D  KCTIQI: ~ - - : : sm :::;; pvc 
-PERFURATION-TYPET S l o t s - - -  O.D.7-2 5/16-Ini - l J T  2;O-lK-- - 

AVG. S I Z E  OF PERFORATIONS: -020 (In . )  LENGTH OF 1ST P I P E  SECTION: .4 F t .  
TOTAL PERFORATED AREA: 4.8 Ft .  2ND P I P E  SECTION: 4.8 F t .  
NOTES/COWI(ENTS: 3RD P I P E  SECTION: 10.0 F t .  

COMMENTS 

S - m  

DR I L L  I N G  
-I 

~~ 

YELL DESCRIPTIOW - 

CASING TYPE : PIEZCUETER 
CASING DIM.: 2.0 In. I D  
CASING SIZE(S)  USED: ( i n  F e e t )  

SIZE: 4.2 FRCU: 0.0 TO: 20.0 
SIZE: Y/A FRCU: N/A TO: Y/A 

._ 
_ -  

HINGED LOCKING COVER U/PADL 

m i t e  P e l l e t s  'a ATE0 SECTION . . . . . . . . . . . . . . . . . . . . . .  _ -  T I P  
BOTTCU OF BOREHOLE 
Cy1 AFTER INSTALLATION 

1- 
JAS A S E N S I T I V I T Y  TEST PERFOR 

2.2 F t .  

2.8 Ft-. 
0.0 

0.0 1 .o 
1.0 13.0 
13.0 , 

14.8 

20.0 
20.0 
W A  

. . . . . . 

r 

RElURKS - -  COMMENT AREA 

?EMARKS : USED 2 - 80 LB BAGS OF 10-20 SAND FRCU 13.0 F T .  TO 20.0 FT. USED 7 - 
USED 1/2 

:O(#EYTS: 

5 GAL BUCKETS OF BENTONITE PELLETS FRCU 1.0 F T .  TO 13.0 FT. - 94 18. BAG CEMENT FRCU 0.0 FT.  TO 1.0 FT. 

\ 
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TYPE I 4  F T c- Q RISER PIPE MATERIAL fK 

DIAMETER OF PERFORATED SECTION 2 a i ‘ b  RISER PIPE DIAMETERS. 
1 .  0. - 2 - a  t u  - PERFORATION TYPE: 0.0. 7TIb t u  

SLOTS HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS . 4 .  c , - , ~ . I  c 

AVERAGE SIZE OF PERFCRATIONS OL- JOINING METHOD Scr- =rF S-:iJ 

- TOTAL PERFORATED AREA 5 C= cT 4 3 , c l -  T\4.i---LSCA 
A 

RISER PROTECTIVE PIPE LENGTH 5-3 

PROTECTIVE PIPE 0.0. 4 =+s 8 - 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
W T  / Y c L---;L: 

BEN TON I T E 

SAND Cia-&\. 

GRAVEL r ~ l h  
d 

OTHER PROTECTlOh 6.~22 
- /  L>..L.dL 4- 

I 2 .? 

lTEM 

TOP OF RISER PIPE 

GROUND SURFACE 

DISTANCE ABOVE m a o w  
GROUND SURFACE (F: ) 

220 

0.0 

I TOP - I BOTTOM - 

I TOP C: =. BOTTOV \ . a  

I E L  €VAT ION 
. (  1 

PERFORATED SECTION TOP ‘i \ BOTTOM io.\ 

. PIEZOMETER TIP IC \ 

BOTTOM OF BOREHOLE . I C  5 
GWL AFTER INSTALLATION . . . 

> 

BOTTOM 

BOTTOM 

TOP 

TOP I BOTTOM I 
BOTTOM 8 

S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NOH 
. N O H  0 S A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  

.- . .. 
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6 6 0 2  
PROJECT N W R :  602 3.7 

W R I N G  NWBER: 1347 

GROUND ELEVATION: 585.47 

ENGINEER/GEOLCGIST: W. SLUSARSKI 

PROJECT WE:  W C  R I / F S  

COORDINATES: W R T H  461,151.60 .EAST 1,379,994.63 DATE: 08/09/89 

WL: Depth Y/A D e t d T i m e  N/A DATE STARTED: 08/09/89 

Depth W/A Detc/Timc N/A DATE CCUPLETED: 08/09/83 

D R I L L I N G  METHODS: AUGER (HOLLW STEM) PACE OF 

CL 

CL 

CL 

ppa 2.0 Hnu= 0 
0 = o  CP Br = 400 c p  

2.0 

2.0 

VERY STIFF, B R C W  (2.5 Y 4 / 4 )  S I L T Y  CLAY, TRACE GRAVEL (.a 
IN) D W .  

CL 2.0 H w  0 pp 
0 S O  Cp 
6r =400 cp 

R 
E l  
C l  
0 1  
V I  
E l  
R !  
Y 

. .  

_ _  
O E  
N 

08/09/89 

6r -900 c p  

2.5 Hnu= 0 
0 = O  ICL I . I VERY S T I F F  

.SO I N )  T d C E  ROOTLETS/WGANIC MATERIAL, DAMP. 
BROWN (10 YR 5/41 SILTY CLAY, TRACE GRAVEL ( .25 - 

~~ ~ 

I#) RECOVERY. H I  I 08/09/89 

50206 
08/09/89 

2.0 I 0958 I . l6 VERY STIFF, B R W N  (10 YR 5 / 4 1  S I L T Y  CLAY, TRACE GRAVEL ( .25 - 
.E I N )  DAMP. 

ar = 400 

2.5 Hw 0 
0 = o  ICL  I I VERY STIFF,  B R W N  (10 YR 5/41 S I L l Y  CLAY, TRACE GRAVEL ( .25 - 

.E I N )  DAHP. 

NO RECOVERY. . 

VERY STIFF,  BROW (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE GRAVEL (.a 
I N )  DAMP. 

I I I 

VERY STIFF,  BROW (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE CRAVEL.(.Z 
I N )  DAMP. 08/09/89 

5021 1 
oa/o9/89 

4.5 I 1000 I lo  I NO RECOVERY. 

VERY-STIFF, B R Y  (lO-yR . . 5 / 4 )  . . . . _SILTY.CLAY, . . TRACE GRAVEL ( - 2 5  .. . 
I N )  DAMP; . .  . . ~. . . .  . . 

VERY STIFF, BROW (10 YR 5 / 4 )  S I L T Y  CLAY, TRACE GRAVEL (-25 
I N )  DAMP. 

50214 
. 08/09/89 

50215 
08/09/89 

6.5 1 1029 I I m 08/09/89 

50217 
08/09/89 

7.5 I 1029 I I m 08/09/89 

- - I -  - _  _ _  NOTES: 
SAMPLES COLLECTED PER ASTM STWARD PENETRATIOY TEST. COLWS IDENTIFIED USING MlWSELL COLOR CHART. 



. . . _ .  . _ . .  ~ . __..._.... _ _  .. .... ... . ... . 

PROJECT NWBER: 6 0 2  3.7 

BORING NWBER: 1367 

GROUND ELEVATION: 585.47 

ENGINEER/GEOLOCIST: W. SLUSARSXI 

PROJECT NAME: F M k  R I / F S  

COWDINATES: YORTH 481,151.60 EAST 1,379,994.63 DATE: 08/09/89 

WL: D e p t h  N/A D a t c / T i l a e  N/A DATE STARTED: 08/09/69 

D e p t h  N/A D a t e / T i m e  N/A DATE UWPLETED: 08/09/89 

D R I L L I N G  WETHWS: AUGER (HOLLW STEM) PAGE OF - 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 

S 
U Y  
S W  
C B  s o  

.. L 

T 
S 
F 

- . .- 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
u n  
S P  

L 
O E  
N 

- 10 ~ ~ 5 0 2 1 9  
0 8 / 0 9 / 8 9  

1031 8.5 - 
5 0 2 2 0  

08/09/89 
1031 

50221 
08/09/89 

1033 

1 12 

13 

13 

NO RECOVERY. 

9.0 - 
2.0 

6 
- 
4 

CL H n u  0 ppm 
a = O  C P  
8F = 400 c p  

VERY STIFF,  B R M  (2.5 Y 4/41 SILTY CLAY, TRAVE GRAVEL ( - 2 5  - 
.75 IN) DAMP. 

9.5 - 

10.0 

CL 

- 

... 

2.0 

- 

H w  0 ppa 
a = O  cpn ~r = 4 0 0  cpa 

5 0 2 2 2  
08/09/89 

1033 

VERY S T I F F ,  BROW (2 ;s  Y 4/4) SILTY CLAY, TRAVE GRAVEL (.25 - 
.75 I N )  DAMP. 

5 0 2 2 3  
0 8 / 0 9 / 8 9  

1033 

Yo RECOVERY. 10 

. 8-1- 

10.5, - 
11.0 - 

11.5 

- 
6 

CL 

- 
CL 

2.0 H n u  0 ppa 
a = O  C P  
8r = 400 cpm 

.VERY"STIFF,  BRWN (2.5 Y 4/41 SILTY CLAY, TRACE GRAVEL (;25 - 
-50 IN)  DAMP. 

- 5 0 2 2 4 -  
08/09/89 

1043 

2.0  

- 
2.0 

54635 
08/09/89 
,1043 

6 
VERY STIFF,~BR(XIR (2.5 Y 1/41  SILTY CLAY, TRACE'GRAVEt t . 2 5  - 
.SO I N )  DAHP. 

8 -  

6 5 4 6 3 6  
08/09/89 

1043 
6 

~~ 

VERY STIFF,  BRWN (2.5 Y 4/4) SILTY CLAY, TRACE GRAVEL (.25 - 
-50 I N )  DAMP. 

VERY S T I F F ,  BROUN (2.5 Y 4/4) SILTY CLAY, TRACE GRAVEL (.25 - 
.SO IN) DAMP. 
VERY S T I F F ,  GREY (5 Y 4 / 1 1  SILTY CLAY TRACE GRAVEL (.25 I N )  
D W ;  -- - - 

CL H n u  0 ppn 
a = O  cpm 
8r = 400 cpm 12.0 - 

12.5. 

CL 

- 
CL 

2.0 

2.0 

2.0 

2.0 

- 

Hnu 0 pcmr a = O  . cpa 
8r = 400 c p  

54637 
08/09/89 

1 0 5 0  
. -  

5 

8 -  

6 
.. 

54638 
0 8 / 0 9 / 8 9  

1050. 
6 

- 

dnu= .o ppn 
a = O  cpn 
8r = 400 cpn 

VERY STIFF, BROW (2.5 Y 414) s I L r r  CLAY, TRACE GRAVEL (.25 - 
.SO I N )  DAMP. 
VERY STIFF,  GREY (5 Y 4 / 1 1  SILTY CLAY TRACE GRAVEL (.25 I N )  
O W .  

NO RECOVERY. 

13.0 - 

13.5 

54639 
08/09/89 

1050 - 
CL 
- 

2.0 5 4 6 4 0  
08/09/89 

1054 
6 

- 
6 

VERY STIFF,  GREY (5 Y 4 / 1 1  SILTY CLAY TRACE GRAVEL (.25 I N )  
noisi. 

m s i .  
VERY STIFF,  GREY (5 Y 4 / 1 1  SILTY CLAY TRACE GRAVEL (.25 IN) 

3 

4 

14.0 - 

14.5 

CL 

- 

2.0 

- 
Hnu= 0 ppa 
a = O  cpm 
8r=  400 cpm 

5 4 6 4 1  
08/09/89 

1054 

54642 
08/09/69 

1054 

Yo RECOVERY. 

15.0 - - 
6 

CL 

- 
2.0 

- 
54643 

I#I/ 09/69 
1349 

VERY STIFF, GREY (5 Y 411) SILTY cur, TRACE GRAVEL (.a IN) 
DAMP. 

15.5 

I NOTES: 
SARPLES COLLECTED PER ASTM STAWDARD PENETRATIOW TEST. COLORS I D E N T I F I E D  USING WNSELL COLOR CHART. 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

COORDINATES: NORTH 481,151.60 EAST 1,379,994.63 

GUL: D e p t h  N/A D e t e / T i m e  N/A 

D e p t h  W/A D a t e / T i m e  N/A . 

6602  
DATE: 08/09/89 

DATE STARTED: 08/09/89 

DATE COMPLETED: 08/09/89 

PACE OF 

B 
L S  
0 A 
U M s P 

L 
0 - - E  
N 
-2--- 

3 

4 

3 

5 

10 

6 

6 

14 

PROJECT NWBER: 602 3.7 

BORING NWBER: 1347 

GROUND ELEVATION: 585.47 

R 
E 
C I  
01 
V I  
E l  
R 
Y 

- ~ 

6 

6 

6 

6 

6 

6 

6 

6 

ENGINEER/G€OLOGIST: M. SLUSARSKI 

D R I L L I N G  HETHODS: AUGER (HOLLOU STEM) - 
D 
E 
P 
T 
H 

5 
A D 1  
M A 1  
P T M  
L E E  
E 

VERY STIFF; GREY (5 Y - 4 / 1 )  SILTY-CLAY,-TRACE GRAVEL-(.ZS-IY)-- 
DAMP. 

NO RECOVERY. 

6.0 - 

6.5 

54645 
08/09/85 

1349 

5 4 6 4 6  
08/ 09/85 
1355 

VERY STIFF, GREY (5 Y 4/1) SAND CLAY-SILT MIXTURE UET. 

7.0 - 

7.5 

~~ ~ 

VERY STIFF,  GREY ( 5  Y 6/11 SAND CLAY-SILT MIXTURE WET. 5 6 6 4 7  
08/09/85 

1355 

54668 
08/09/85 

1355 

VERY STIFF, GREY ( 5  Y 4/11 CLAYEY S I L T ,  WET. 

18.0 

VEYSTIFF, GREY (5  Y 411) CLAYEY SILT, VET. 

VERY STIFF,  GREY (5 Y 4/1) SAND-CLAY MIXTURE, VET. 

5 6 6 4 9  
08/09/85 

1402 88.5 - 

19.0 

5 4 6 5 0  
08/09/85 

1402 

19.5 - 

!O.O 

54651 
08/09/85 

1402 

VERY STIFF, GREY (5 Y 6/1) SAND-CLAY MIXTURE, VET. 

___- 

VERY STIFF, GREY ( 5  Y 4/1) SAND-CLAY MIXTURE, VET. 5 4 6 5 2  
08/09/85 

1402 

BOTTCU OF BORING 20.0 

NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I F I E D  USING MJNSELL C O L a  CHART. 



.. ~ .. ..  ,. . . _.. _. -. . * _. . ... . ._. .. ... .. . . . .. .. 



'S 
INSTKUTlON D L A W  
UONITORINC WELL NO. 

I 

.. 

_ _  

d 



PIEZOMETER INSTALLATION SHEET 

TYPE 

DIAMETER OF PERFORATED SECTION I s c -  i'b 

P, E 1 3  n CY 6P 

PERFORATION TYPE: 

SLOTS HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS GL- _ _ _  - 1 TOTAL PERFORATED AREA I Q  5 ;  

BOREHOLE DRILLING 

TECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH s 3 71 I OTHER PROTECTlOh * . -cr-*y u . c  1. .--C 1 

! ITEM 

! TOP OF RISER PIPE 

GROUND SURFACE 

8OTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
GROUT/SLURRY 

EENTON I TE 
SAND ( 4 2  -4) 

GRAVEL ,-/A 

PERFORATE0 SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

AS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES n NO 
SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 YES NO 

7-3 t 3  t; 5%. .*> . '?.<.- - ds LC- 



. . . . . . . _ . .  ~ . _ . . _ _ _  . - - .  . - .  . .  .. 

M O N I T m I N G  E L L  I N S T A L L A T I O I  RECORD 
11/21/91 

PROJECT NAME: F c r n n l d  R I / F S  F I E L D  ENG./GEO.: M. SLUSARSKI DATE: 08/09/89 
PROJECT NO. : 602.3.2 CHECKED BY : 8. DUNNING DATE: 08/17/89 
BORING NO. : 1347 N E COORDINATES: 681151 .60 ,  1379996.6 
WELL NUMBER: 1347 DATE OF INSTAL.: 08/09/89 

I 
1s: I CASING TYPE : PIEZOWETER 

U S I N G  D I U . :  2.0 In. ID 
CASING S I Z E ( S )  USED: ( in  F e e t )  
917Fr L.7  FRCU: 0.0 TO: 20.0 

FROII: N/A TO: N/A 

0.D;: 2 - 5 / 1 6 - I n .  I&: 2;0-ln---- - 
LENGTH OF 1ST P I P E  SECTION: 10.6 F t .  

CCUMENTS 

PERFORATION TYPE: S l o t s  - -- 
AVC. S I Z E  OF PERFORATIONS: .020 (In.) 
TOTAL PERFORATED AREA: 10. F t .  2ND P l P E  SECTION: .2 F t .  
NOTES/CCUMENTS: 3RD P I P E  SECTIOU: 1.8 F t .  - 

PROTECTION SYSTEM 

L T I P  
BUTTOW OF BOREHOLE I GUL AFTER INSTALLATION 

4- 
WAS A S E N S I T I V I T Y  TEST PERF04 

0.0 1 .o N/A 
1 .o 
8.0 
9.8 

REMARKS - -  CWnEWT AREA 

REMARKS : MATERIALS USED: 1 0 - 2 0  SAND: 3.5 - 8.0 LE. SACKS, BENTONITE PELLETS: 
3 - 5 GAL. WCKETS, CEMENT: 112 - 96 LE. BAG, WATER: 4 0  GAL. 

COnnENTS: 



6602 
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DESCRIPTION 
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FERNALD R I / F S  .- .- .-VISUAL C L A S S l F l C A T l W  OF S O I L S  6602 
PROJECT W E E R :  602 3.7 

BORING W E R :  1523 

GRWND ELEVATlONi 574.67 

ENGINEER/GEOLOCIST: J. MASUN 

PROJECT NAME: F W C  R I / F S  

COOROINATES: NORTH 479,406.88 EAST 1,379,945.37 DATE: 06/26/90 

GUL: D e p t h  N/A D e t a / T i m e  N/A DATE STARTED: 06/26/90 

D e p t h  N/A D e t c / T i c e  N/A DATE CCUPLETED: 06/27/90 

~~ 

NO RECOVERY. 

VERY STIFF (10 YR 4/61 DARK Y E L L W I S H  B R W N  CLAYEY GRAVEL. GC 

VERY STIFF (10 YR 3/21 VERY DARK GRAYISH BRWN CLAYEY GRAVEL. 

VERY STIFF (10YR 3/21 VERY DARK GRAYISH BROWN CLAYEY GRAVEL. 

GC 

GC NA 

e 1  

H w O  Fpm 
a = O  CPa 
6r = 5 1 0  cp 

H w O  PB, 
a = o  . c p s  ar = 400 cpp 

MEDIUW STIFF, (10 YR 5/3),  BROW CLAY; SCUE GRAVEL (SMALL AND 
BROKEN UP). 

CL 

~ ~~ 

D R I L L I N G  ME1IKX)S: CME 45 AUGER R I G  

I 

N E D l W  DENSE (10 YR 4/4) DARK Y E L L W I S H  B R W N  CLAYEY GRAVEL. GC 55 q; p . 
&ti I a 

NO .RECOVERY. I 

7-1 55497 
06/26/W 

1625 

12 
0 

.5 ““I:“Il ar = 410 E ~ D  

VERY & I F F  (10 YR 4/41 DARK Y E L L W I S H  B R W N  CLAYEY GRAVEL. I GC 
0 6 / 2 6 / 9 0  

NO RECOVERY. 

55501 
06/26/90 

8.5 I 1630 I 16 6r = 5 1 0  cps 

MA H U O  
a = O  I - 

.o T 06/26/90 

- 
I 

6- . I . .  - -  . . . .  

NO RECOVERY. 

06/26/90 

55505 
06/26/90 

.5 I 1 6 3 5  I 10 

NO RECOVERY. 

NO REWVERY. 

VERY SOFT, (10 YR 3/61 DARK Y E L L W I S H  B R W N  CLAY ( S I L T Y ) .  

VERY SOFT, (10 YR 3/6) DARK Y E L L W I S H  B R W N  CLAY (SILTY) .  

CL 

CL 55508 
06/26/90 

55509 
06/26/90 

NO RECOVERY. 

NO RECOVERY. 
- 
L O  

- 
55 

061 
16 

NOTES: 
!SAMPLES COCLECTED PER ASTM STANDARD PENETRATIW. COLORS IDENTIFIED USING WNSELL COLOR CHART. 



-V IEUAL-CIASSIFICATION OF SOILS . 6602  
PROJECT NWBER: 602 3.7 

BORING NUnBER: 1523 

G R W W  ELEVATION: 57b.67 

ENGINEER/GEOLOGIST: J. MASON 

FERNALD R I / F S  _ _  
PROJECT WE: mpc RI/FS 

COORDINATES: M T H  479,406.88 EAST 1,379,945.37 DATE: 06/26/90 

M: Depth Y/A O a t e / T k  N/A DATE STARTED: 06/26/90 

Depth N/A Oatc/Tire N/A DATE CIMPLETED: 06/27/90 

I PACE D R I L L I N G  METHWS: CME 45 AUCER R I G  

D 
E 

' P  
T 
H 

P T M  
L E E  

55511L- - 2..- - 
06/26/90 0 

1646 

55512 2 

1666 
06/26/90 0 

~ 

NO RECOVERY. jizz 2.0 H n t ~  0 
- 

CL 06/26/90( 55513 l6 
1718 

STIFF, 10 YR 5/6, Y E L L W I S H  BRWN S I L T Y  CLAY (SW GRAVEL), 
E T .  

'.5 

06/26/90 I NO RECOVERY. 

0.0 - 

'.5 

0.0 t _. . 

NO RECOMRY. 06/26/901 55514 8 lo 
1718 06126/901 55515 Io 
1718 

NO RECOVERY. 

0.5 - 

11.0 

- 
CL STIFF (10 YR 5/6) Y E L L W I S H  BROWN S I L T Y  CLAY, YET. 

NO RECOVERY. 

11.5 - 
12.0 

__ . . _ .  
NO RECOVERY. 55518 

06/26/90 
1723 'W 0820 

LOOSE, 10 YR 5/2 GRAYISH B R M  CLAYEY S I L T ,  E T .  
.. - . 

ML 

- 
ML 

12.5 

ar = 350 cpl 

LOOSE, 10 YR 5/2 GRAYISH B R W N  CLAYEY S I L T ,  UET. 55520 3 

0820 

55521 2 

0820 

06/27/90 2 

06/27/90 0 

13.0 - 

i3.5 

~~ 

NO RECOVERY. 

- 
ML IU H w O  w 

a = O  CP I a r - 4 0 0  cpl 

NEDIU4 DENSE (10 YR 5/3) B R W N  CLAYEY SILT,  WET. 
06/27/90 

06/27/90 
0845 

4.0  - 

14.5 

MEDIUM DENSE~IO YR 5/31 BROW CLAYEY SILT, ET. ML 

- 
NO RECOVERY. 

15.0 - 

15.5 

NOTE w 
- 

06/27/90 
LOOSE 10 YR 5/2 & Y l S H  BROW CLAYEY SILT, SaCE GRAVEL, WET. ML 

- 
S COLLECTED PER ASTW STANDARD PENETRATIOY. COLORS IDENTIFIED USING U S E L L  COLOR CHART. 

\ 



.,. ,....,. .... ... 

GROUND ELEVATlaY: 574.67 

ENGINEER/CEOLOGIST: J. luUm 

FERNALD R I / F S  

M: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 06/26/90 

D e p t h  N/A D a t e / T i n r e  N/A DATE COMPLETED: 06/27/90 

VISUAL C U S S l F l C A T I O Y  OF SOILS 

D R I L L I N G  NTHQ)S: QIE 45 W Q R  RIG 

PROJECT NWBER: 602 3.7 ' PROJECT NAN: FHPC R I / F S  

BOUING W E E R :  1523 1 COORDINATES: NORTH 4T9.406.88 EAST 1.379.945.371 DATE: 06/26/90 

PACE OF 

NO RECOVERY. 

I 

m 06/ 27/90 

~ _ _  

WEDIUU DENSE 10 YR 5 / 2  GRAYISH BROWN SAND, POORLY GRADED, E T ,  
S M E  SILT, SOME CLAY. 

Yo RECOVERY. - - - _  

- 
LOOSE 10 YR 5 / 2  GRAYISH 6ROUN SANDY S I L T ,  SOCK GRAVEL. 

- 

NO RECOVERY. 

06/27/90 
SP NA H w  0 ppn 

a Br = o  = 400 Cpn ~ p n  

UL NA H w  0 ppn 
a = o  cpm 
Br = 380 cpm 

06/27/90 
8.0 I z? 1: 

5 5 5 3 1  
06/27/90 

18.5 - 0905 
I I - -  

5 5 5 3 2  
06/27/90 

9.0 I 0905 I Io 
06/27/90 

06/ 27/90 
!O.O 0905 

ar = 400 cpo 

NA H-0 
a = o  I sp  I I WEOIUW DENSE 10 YR 5 / 2  GRAYISH B R W N  SAND, POORLY GRADED, WET, 

SME SILT, SOnE cur. 

NO RECOVERY. 1 . 1  I 
NO RECOVERY. 

BoTTOn OF WRING 20.0 

NOTES: 
BOTTOW OF BORING AT 20.0 FT. SAMPLING ENDED AT 20.0 FT. 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATION. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 

- . . 

.. . 

- . .. - . . 

... . 

.-...:. . . 

. _. - . , 



L 

RISER PROTECTIVE PIPE LENGTH 5 

PROTECTIVE PIPE 0.0. q q e  rn. 

r 

OTHER PROTECTION L O c k ; * * F  A * , , e d  
w;cG p d  l -c  k 

- -  - PIEZOMETER NO. I S 7 3  DATE OF INSTALLATION 6 - 27- 90 

BOREYOLE DRILLING 
_ _  __ --- 

DRILLING FLUID (SI USED: N.4 
FLU10 NA FR0M TO M A  

FLUID Ncl FROM MA TO d A  

CASING SIZE (SI USED: MA 
SIZE ,+?A FROM N A  TC N A  
SIZE /c/A FROM (vr4 TC NA 

PIEZOMETER DESCRIPTION 

c TYPE Ptsz5AA- 
DIAMETER OF PERFORATED SECTION 2 ri? /-L? 

PER FOR AT I @NzZXE€: -- 
SLOTS @ ? I - & I O C E ~ .  - SCREEN m- 

__L .. 

AVERAGE SIZE OF PERFCRATIONS -*Z* ;m . 

RISER PIPE MATERIAL SCW- Yo 3VC 

RISER PIPE DIAMETERS: 
I .  0. 2;- 1-a. - 0.6. 23/s h.  

LENGTH -- OF PIPE S E C T I O N S ~ W ,  z A+ 
JOINING METHOD SerzkJ +P e A d  ; o ; ; k ~  - 

TOTAL PERFORATED AREA LO pee& I 
- - .- . , h O T E C T  ION SYSTEM - -  

ITEM - 

TOP OF RISER PIPE 

GROUND SURFACE 

PERFORATED SEC TI ON 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION - -  

DISTANCE ABOVE/BELOW 
GROUND SURFACE (I=?) 

E L E VAT ION 
( Fi 1 

0.0 

YES 0 NO El 
Y E S O  NO I 3  

)(AS THE PIEZOMETER FLUSHEO AFTER INSTALLATION? 
S A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 



UH) PACK: A n. 

TOP ff SCREEN: lo n 

BQnON ff SCREEN. 20 ' n 
PIEZOMOER Tp: z=. f 



MOUITORING WELL INSTALLATION RECORD 
11/21/91 t 

PROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENG./GEO.: J. MSON DATE: 06/27/90 
PROJECT NO. : 602.3.2 CHECKED BY : E. TROLLINGER DATE: 07/03/90 
BORING NO. : 1523 N E COORDINATES: 479406.88, 1379945.3 
WELL NUMBER: 1523 DATE OF INSTAL.: 06/27/90 

; : B Y ? :  NO 
NOTES COMMENTS: CASING TYPE : PIEZWETER 

CASING DIAH.: 2 In. ID 
CASING SIZECS) USED: ( U n i t s  N/A) 

S IZE:  N/A FROM: N/A TO: N/A 
SIZE: N/A FROM: N/A TO: N/A 

m $ k D  SECT ION : : ; m T ; k i : s c H -  pvc 
PERFORATION TYPE: S l o t s -  O.D.:_2 318 In, -1.D.:- 2-117 .____ 

AVG; S I Z E  OF P E R F ~ T I O N S ~ ~ O 2 0 ~ 1 ~ ) -  -LENGTH OF 1ST P I P E  SECTION: 10 F t .  
TOTAL PERFORATED AREA: 10 F t .  2ND P I P E  SECTION: 2 F t .  
NOTES/COIVIENTS: 3RD P I P E  SECTION: N o t  N o t e d  

COMMENTS 

6602 

\ 

_ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _  

PROTECTION SYSTEM 

- 5 F t .  -;A. OTwEKrmmEllfmrc (* N-W) 

LOCKING, HINGED L I D  Y l T H  P 

W t L L  TIP 
BOTTOM OF BOREHOLE 
GUL AFTER INSTALLATION 

. I  vErmE- 
UAS A S E N S I T I V I T Y  TEST PERFOR 

1.8 F t .  

2.8 F t .  
0.0 

0.0 2.0 
2.0 8.0 
8.0 20.0 
N/A N/A 
10.0 20.0 

20.0 
20.0 
N/A 

: o  
m U E 1 1  : If0 

574.4  572.4  

566.4  
N I A  N /A 

572.4 1566.4 554.4  

554.4 
554.4 
N/A 

REMARKS - -  CDCPlENT AREA 

REMARKS : PIEZWETER WAS SET I N  T H I S  LOCATION ON Bo8 GALBRAITHIS DIRECTIOW, T H I S  

COCMWTS: 
WILL BE THE ONLY ON SET FOR THESE BORINGS 1519-1523.  
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F E R N A L D  
I R V F S  

6602 

6 : VISUAL CLASSIFICATION OF SOILS 

i 

1 I I 
Iruo1.r . 



0 EYGIWEER/GEOLOCIST: M. NAY- D e p t h .  #/A D s t r / T { o e  Y/A 

DRILL ING METHaDS: W L E - 1 0 0 C  
I 

FERNALO R I / F S  VIW CLASSIFICATION OF SOILS - 

DATE CCUPLETED: v/12/W 

PACE 1 OF 2 

6602 
PROJECT WWBER: 602 3.2 PROJECT NAME: fMPC RI/FS 

BUIlYC NWBER: 1645 I C0011DlllATES: YOATH 481.583.25 EAST 1.379.060.261 DATE: 09/11/90 
~ ~ 

D a t e / T l r  Y/A I DATE STARTED: 09/11/90 CRW ELEVATION: W . 2  I M: D e o t h  I V A  

33064 
09/11/90 

0915 
3.0 

33065 - 
09/ 1 1 /90 
0918 

4.5 

8 R 
1 S E t  
0 A C Y  
Y M o c  
S P V H  

0 - 5  I ::I 
Y Y 

WF.1, Y E L L W I S H  BROWN (10 YR 5/41, SAND-CLAY-SILT MIXTURE, 
3 - -  W GRAVEL AND'COBBLES, -SLIGHTLY MOIST. - - -  . - - - -  
5 12 
8 

- -  

I 

FIRM, VERY DARK GRAY (10 YR 3/11, CLAYEY SILT,  SOnE GRAVEL AND 
7 COBBLES, SLIGHT PLASTICITY, TRACE OF SAND, DRY. 
10 18 
l3 I I 
5 
8 
11 

f IRR,  MOTTLED DARK YELLOWISH BROWN (10 YR 4/61 S I L T Y  CLAY, 
SCnE GRAVEL, LOU PLASTICITY, DRY TO SLIGHTLY MOIST. 

18 

FIRM MOTTLED DARK Y E L L W I S H  BROW (10 YR 4/61 S I L T Y  CLAY, 
-'GRAVEL LOU PLASTICITY, DRY TO SLIGHTLY HOIST. 
SOFT, YELL&ISH BROW ( i o  YR 5/61, SILT-CLAY MIXTURE, TRACE OF 
SAND, LW TO MEDIUM PLASTICITY,  MOIST. 

-33066 - 6  
09/11/90 9 
0926 13 

6.0 

I(i 0 ~ ~ ~ 9 0 1  I 
33069 

09/11/90 
0953 10 

10.5 

SOFT, Y E L L W I S H  BROW (10 YR 5/61, SILT-CLAY MIXTURE, TRACE OF 
SAND, LOU TO MEDIUM PLASTICITY,  MOIST. 

18 

SOFT, Y E L L W I S H  BROW (10 YR 5/61, SILT-CLAY MIXTURE, TRACE OF 
SAND, L W  TO MEDIUM PLASTICITY,  HOIST. 
VERY SOFT, DARK Y E L L W I S H  S R W N  (D10  YR 4/61 CLAYEY S ILT ,  
TRACE OF SAND, SLIGHT PLASTCITY, VET. 

VERY SOFT, DARK Y E L L W I S H  B R W  (10 YR 4/61 CLAYEY SILT,  TRACE 
OF SAND, SLIGHT PLASTICITY,  VET. 
HARD, MOTTLED Y E L L W I S H  BROUW (10 YR 5/61, S I L T Y  CLAY, SOME 
PEBBLES, L W  PLASTICITY,  DRY TO SLIGHTLY M I S T .  

18 

18 

-- . - -- . HARD, MOTTLED Y E L L W I S H  BROW (10 YR 5/61, S I L T Y  CLAY, SOME 
33070 10 PEBBLES, LW PLASTICITY,  DRY TO SLIGHTLY M I S T .  

09/11/90 11 18 
1408 13 

12.0 - 

. ' 
HARD, MOTTLED Y E L L W I S H  B R W  (10 YR 5/61. S I L T Y  CLAY, SOME 

33071 i a  PEBBLES LW PLASTIC ITY DRY TO SLIGHTLY W I S T .  
09/11/90 22 18 IRON S T ~ I W I N G  IN TRANSl f lON ZONE AT 12.7 FT. 
1411 23 H 

13.5 

NOTES I 

ar = 200-2so~p 

H n u  0.0 pp 
a = a  m 

CL ' .so 
H w  0.0 pp 

ML <.25 a = 0 cp 
ar = 200-2m~p 

U 2.25 
Hrwp 0.0 pp 
a = O  qa 
at = 150-taocp 

CL 2.25 
H n w  0.0 pp 

CL 3.0 a = 0 cp ar = I S O - Z Z D E ~  

n13."1 
Hnrp  0.0 

I I 

ACL-GWLES c a i E c T m  PER ASW STANDARD PEWETRATIW TEST. -LE COLORS IDENTIFIED USING HUNSELL COLOR CHARTS. 



FERIIAU) R l / F S  VISUAL C U S S I f l U T I O I  OF SOILS 6 6 0 2  

~- -~ 

33073 
09/11/90 

1519 

~ 

18- 
20 
21 

3307C 
09/11/90 

1541 

10 
9 
8 

33110 
W/ll/Po 
1% 

12 
13 
15 

33111 
W / l W  
. 1343 

S -- 
7 
8 

33112 

1349 
w112/90 

15 

20 
ia 

PROJECT NAME: F W C  R l / F S  PROJECT YVIBLI: 602 3.2 
K)(LINC NWBER: 1645 

;RaBr[, ELEVATIOI: 582.2 

Ci&OINAfES: NORTH 481,583.25 EAST 1,379,060.26 

i CVL: D v t h  Y/A D a t c / T l a  N/A 

I Depth Y/A D a t e / T h t  N/A 

DATE: 09/11/90 

DATE STARTED: 09/11/90 

DATE W L E T E D :  09/12/90 

~ R I L L I Y G  ME1IKX)S: CABLE-TOOL PACE 2 Of 2 q- REMARKS 

- 
D 
E 
P 
T 
H 

- 
.. 

16.5 

- 
R 
E l  
C N  o c  
V H  
E E  
R S  
Y - 

18 

- 
18 

- 

9 

- 
- 

-12- 

- 

16 

- 

18 

- 
- 

17 

- 

A 5 D T I L  B f 

H A 1  O A  
P T M  Y M  

WRD DARK GRAY (2.5 Y C/O) SILTY CLAY, $ W E  PEBBLES, TRACE OF 
;RAdL, Lcxl PUSTICITY,-STICHTLY-)IOiST-. - -- - - -  

FIRM, GRAY (2.5 Y 5/0) SAND-SILT-CLAY MIXTURE, S W E  PEBBLES, 
E R Y  SL IGHT PLASTIC ITY,  VET.  

Br = 80-150 cp 

H w  0.0 
a = O  cp  
Br = loo-isocp 

18.0 
WL FIRM, GRAY (2.5 Y 5/01 

LIMESTONE COBBLE, LW f0 MEDIUM PLASTICITY,  MOIST TO WE!. 
SANOY CLAYEY S I L T ,  SOnE PEBBLES 

. .  _ _ _  - 

. -. . . . 

19.5 
CL 

- 
CL 

- 
CL 

- 
CL' 

21 .o  

FIRM, GRAY (2:s Y 5/0), SILTY-CLAY, SOnE SAND, TRACE O F  
PEBBLES, LW PLASTIC4TT.Y, . .  110131~ 

Br = 1 2 0 - 1 8 0 ~ ~  

HW 0.0 
a = O  
Br = i 2o - i so~p  

I 
I 

~~ 

F I R M  
CRAvfL, LOU TO MEDIUM PLASTICITY,  SLIGHTLY MOIST. 

OLIVE GRAY (5 Y 5/21, S I L T Y  CLAY, SOnE PEBBLES AN0 

22.5 - 

24.0 - 

25.5 

-. - - 

HARD 
LOU b L A S T I C l T Y ,  SLIGHTLY MOIST. 

GRAY (5 Y 5/1), S I L T Y  CLAY, S W E  PEBBLES, TRACE OF Sm, 

Br = I O O - I ~ O C ~  

H n u =  0.0 
e = o  
Br = 120-160cpn 

HARD 
Wlh PLASTICITY,  SLIGHTLY HOIST. 

GRAY (5 Y 5/1), CLAY, S W E  S I L T  AND G R A M L ; - l W  10 
33114 

09/ 12/90 
1356 

I 
- 1 -  

B O T T W  OF BORING 25.5 
_ _ _  

NOTES: 
A L L  SOIL SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. SOIL  COLORS IOENT lF lEO USING KJNSELL COLOR CHARTS. 

- . _ _  .. 
. -- - ._ .. 

. .. 



3/v 
$602 

FERNALD 
RI/FS 

PIEZOMETER INSTALLATION SHEET I 

I 

f 

AVERAGE SIZE OF PERFCRATIONS 0- 010 IU- 

TOTAL PERFORATLQ AREA lor, 

iOTECTION SYSTEM 

OISTANCE A80VE /BELOW E L E VAT 1 ON 
GROUND SURFACE ( fT)  0 ITEM 

TOP OF RISER PIPE + z.0 
GROUND SURFACE 0.0 
BOTTOM OF PROTECTIVE PIPE - 2.c 
BOREHOLE FILL MATERIALS: 

-- GROUT /SLURRY w3t' u X r >  TOP ,,,/A BOTTOU N / A  TCP 8OTTOM 
BENTONITE TOP 0.0 8OTTOM b.0 TOP 80T  TOM 
SAND , T O P  6 . 0  8OTTOM 2g.r TOP BOT TCM 

U l P  e o r i o ~  TOP BOT TOM GRAVEL 

PfRFORAT€D SECTION TOP t3.o 8OTTOM ~ 3 . ~  TOP 80TTOM 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

- -PI€ZOM€:TER TIP as. 0 
a s s  
/ C . t  gr. &a 5- 

WAS TH€ PI€ZOM€TER FLUSHED AFTER INSTALLATION? Y € S O  NO LEI 
Y E S O  -@ WAS A SENSITIVITY TEST PERFORME0 ON T t E  PIEZOMET€R 7 

REMARKS I 4 4 r - - r  J/ Y F . ) ~ , ~ , ,  .%tLcr 7 3  mda- A ~ C ~ - O  ~ . a , : , ~ ~ . . ~ -  , r S , b .  



- -  

0 . 

.. 



6602 

. . . . - -. - . 

APPENDIX B 

WELL CONSTRUCTION INFORMATION FOR THE 2000-SERIES MONITORING 
NETWORK 

. 

.:. 
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6 6 0 2  
VISUAL CLASSIFICATION OF SOILS 

. ... 
8OQl9G 

1 I 
402.1: w 



F"=' 6602 -- - - 

VISUAL CLASSIFICATION OF SOILS 
ECT NUMBER: 60% I PROJECT NAME: p e RSC IF: s \ 3  - 2 I 

GNUMBER: $o@+ --- - 
GWL: Depth Date/Tima DATE STARTED 8 $ 

ENGINEER/GEOLOGIST: M u h  k t h  Datdl ima DATE COMPLETEC . 
I 

3 I COORDINATES: I DATE 1 I 

b: I 

> I  I 

1 

I 



6 6 0 2  
VISUAL CLASSIFICATION OF SOILS 



D 
6602 

VISUAL CLASSIFICATION OF SOILS 
+ 

JECT NUMBER: GO 2 PROJECT NAME: f)7 Q A S I T S  7-3- 2 
ING NUMBER: 208 COORDINATES: DATE. 

ELEVATION: GWL: D e p t h S q g  DateKime03/& DATE STARTED- 0 3 1 zo} 9 8 
1 

c c u  bJ e LOO/ 

4 

I .,  EMA ARKS 

r d  



BORING NWEER: 2008 QX#DINATES: NORTH 480,661.42 EAST 1,378,918.03 DATE: 03/20/88 

CRUJND ELEVAT1O)I: C l k :  DeDth W/A Dete/Time N/A DATE STARTED: 03/20/88 

EIIGINEER/GEOLOGIST: II. GOLDEERG Depth H/A Dete/Time N/A 

DRILLING HETHOOS: CABLE-TOOL 
I DATE COMPLETED: 03/28/88 

PACE 1 OF 

HL 1.5 
H n u  0 FPI 
0 = o  w er = 200 cp 

- 
R 
E 
C I  
01  
V I  
E l  
R !  
Y - 

12 

- 

9 

- 

6 

- 

1 1  

- 

18 

- 

10 

- 

14 

- 

14 

- 

14 

- 

16 

- 

B 
L S  
O A  
U M  
S P  

L 
O E  
N - 

2 

t- 
- 

6 
7 
11 
- 

5 
8 
9 

S T I F F  Y E L L W I S H  BRCUN S I L T Y  CLAY <10YR, 5/61, DRY. 

CL VERY S T I F F  DARK Y E L L W I S H  ERCUN SILTY' CLAY (IOYR, 4 / 6 ) ,  DRY. 
08242 

03/20/88 

08243 
03/20/88 

08244 
03/20/8e 

1540 
6.0 

MEDIUM STIFF Y E L L W I S H  BROW CLAYEY S I L T  (IOYR, 5 / 4 ) ,  DRY. 

'F ar = 240 cpl 3 
4 
4 

S T I F F  DARK Y E L L W I S H  EROUN SANDY CLAY ( lOYR, 5 / 4 ) ,  HOIST. 

SHELBY TUBE. 

4 
8 
8 

LOOSE Y E L L W I S H  EROUN SAND (IOYR, 5/8) ,  VET, TRACE S I L T .  
08806 

03/21/8e 
1430 

9.0 

6 
9 
10 

- 
7 
9 
1.0 

LOOSE Y E L L W I S H  BRCUN SAND (jOYR, 5 / 8 ) ,  E T ,  TRACE SILT.  
08807 

03/2 1 /8€ 
1435 

10.5 

a ,  = 0 sr = 200 

S T I F F  DARK GRAY CLAY (SY, 4/11 W I T H  SAND AND S I L T .  
08808 

03/21/8E 
1640 

12.0 I I I 

10 
10 
9 

STIFF DARK GRAY S ILT  (SY, 4 / 1 )  U I T H  SAND, TRACE CLAY, MT. 
08809 

03/21/81 
1445 

13.5 - 
CL p sr = 200 cp 2 

3 
4 
- 

08810 
03/21/8E 

1500 
15 .o 

I I 

JOTES: 
YNNSYLVANfA D R I L L I N G  CO., DRILLER: TIM HARRIS, HELPER: CRAIG COULTER. BACKGRWHD MEASUREMENTS. UATER USED = 600 
WLLONS. COLORS V I A  WNCELL COLOR CHART. 

000280 



PROJECT NUMBER: 602 3.2 

BORING NLIHBER: 2008 

GRWND ELEVAT I Ow: 

ENGINEER/GEOLOGIST: W. GOLDBERG 

- 
D 
E 
P 
T 
H 

PROJECT NAME: , F W C  R I / F S  

C O O I N A T E S :  NORTH 480,661.42 EAST 1,378,918.03 
CNL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 03/20/80 

DATE: 03/20/88 

D e p t h  N/A D a t e / T i m e  N/A DATE CWPLETED: 03/26/88 
, 

T 
I 
E 
M 

B R 
L S  E l  
O A  C I  

S P  V I  

N Y 

w n  o (  

0 k E 

M E D I M  S T I F F  DARK GRAY S l L T Y  CLAY (51, &/I), 
GRAYEL, E T .  

TRACE SAND AND WL 

1 

I s  

S T I F F  DARK GRAY S ILTY CLAY (SY, &/I) ,  TRACE GRAVEL, MOIST. 

~~ 

HEolUn S T I F F  DARK GRAY S ILTY CLAY (SY, 4/1), TRACE SAND AND 
SI H;-uET-.---- - 

CL 

I I 

0at315 7 
03/22/88 7 

0900 9 
22.0 

08816 5 
03/22/88 6 
0925 9 

23.5 

08817 4 
03/22/88 6 

0940 10 
25 -0  

SHELBY TUBE. 

10 

12 

12 

M i a  
03/22/88 
0950 

26.5 

08819 
03/22/88 

1030 
20.0 

08820 
03 22/88 

1435 
29.5 

08821 

1400 
wmaa 

31 .O 

08822 
03/22/88 

1415 
32.5 

08825 
03/22/88 

S T I F F  DARK GRAY CLAY (SY, 4/1), TRACE GRAVEL, DRY. 

4 
5 a 
7 

2 
4 12 
3 

5 
7 16 
50 

50 so ia 

14 
34 18 
50 

14 
24 18 

VERY STIFF  DARK GRAY CLAY (51, & / I ) ,  TRACE GRAVEL, MOIST. 

VERY STIFF DARK GRAY CLAY (5Y, 4/1), TRACE GRAVEL, MOIST. 

- 
CL ' 

- 
CL 

- 
CL 

S T I F F  DARK GRAY CLAY (5Y, 6/11, TRACE GRAVEL, DRY. CL 

S T I F F  DARK GRAY CLAY (5Y, &/I) ,  TRACE GRAVEL, DRY. CL 

VERY HARD OLIVE GRAY CLAY (SY, 4/21, TRACE GRAVEL, DRY. CL 

M R Y  HARO DAkK GRAY CLAY (SY, 4/13, TRACE GRAVEL; DRY: - -  CL - 
I 

VERY HARO DARK G U Y  CLAY ( f Y  4/1) TRACE GRAVEL. CL 
DEYSE YELLWISH BROW SAND <!Ora, 5/61, DRY. sbl 

2.0 
Hru 0 pcm 
a = 0  C p a  
Br = 210 cpn 

/Y Br = 190 



.. . 

-.- - 

Y 



PROJECT W E R :  602 3.2 

BORING W E R :  2008 

GROUND ELNATIOU:  

ENGINEER/CEOCOGIST: M. MLOBERG 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,661.42 EAST 1,378,918.03 

M: Depth I / A  Date/Time N/A DATE STARTED: 03/20/88 

DATE: 03/20/88 

Depth N/A Oate/Time N/A DATE CCUPLETED: 03/28/88 

I 

-- 

e -  

5 
A D 1  
M A 1  
P T M  
L E E  
E 

h 

D 
E 
P 
T 
H 

- 

46.' - 

50.C - 

51.: - 

55.l - 

56.! 

60.1 

08826 
03/23/@ 

OPOO 

- 
B 
L S  
O A  
Y M  
S P  

L- 
O €  
N 

4 0 -  
50 
50 
- 

- 
15 
20 
25 
- 

7 
14 
22 

R 
E 1  
C N  
o c  
V H  
E E  
R S  
Y . 

S 
U Y  

C B  
s o  

L 

s n  

. .  

DENSE YELLOUISH B R M  SAND (10YR. 5/61, DRY. 

18 

SP 

SP DENSE DARK GRAY SAND (2.5Y, &/I), MOIST. 

REMARKS 

w o  PPI 
= o  C P  r = 120 cp 

W O  PPI = o  C P l  r = 120 c p  

NOTES: 
PENNSYLVANIA D R I L L I N G  CO., DRILLER: TIM HARRIS, HELPER: CRAIG CCULTER. BACKGROUND MEASUREMENTS. UATER USED = 600 I GALLONS. COLORS V I A  MUNCELL COLOR CHART. 



VISUAL CLASSIFICATION OF SOILS 6602 
PROJECT NUMBER: 602 3.2 PROJECT NAME: F W C  R I / F S  

BORING NUMBER: 2008 COORDINATES: LK#TH 180,661.42 EAST 1,378,918.03 DATE: 03/20/88 

GRarWD ELEVATION: GUL: D e p t h  Y/A D e t e / T i m  Y/A DATE STARTED: 03/20/88 

ENGINEER/GEOLOGIST: M. GOLDBERG D e p t h  Y/A D e t e / T i m  Y/A DATE COnPLElED: 03/28/88 
4 

FERNALD R I / F S  

D R I L L I N G  WETHIXS: CABLE-TOOL PAGE 4 

REMARKS 1. - 
S 

U Y  
S H  
C B  s o  

L 

- 
sv 

D 
E 
P 
T 
H 

B 
L S  
O A  
Y M  
S P  

L 
O E  
N 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

R 
E 1  
C H  o c  
V h  
E E  
R S  
Y - 

14 
-~ 

- 

- 

18 

- 

- 

18 

- 

H w  0 I 08828 
-03/23/88 

1030 7 -  

5 
7 

-1 1;- 

- 

M E D l m  DENSE Y E L L W I S H - B R W N  SAND (10YR. 5/61. VET; 

- -_ __ 
61 .I 1 I 65.1 

08829 
03/23/88 
1310 

12 
10 
16 

- 

- 
11 
12 
21 
- 

WEDILJM DENSE YELLOWISH B R W  SAND (10YR, 5/61. N T ,  TRACE 
GRAVEL. H ~ F  0 FB, 

a = O  cpo Br = 120 cpa 
66.' - 

70. - 

71. - 

sw 
08830 

03/23/e 
1455 

MEDIUM DENSE Y E L L W I S H  BROW SAND ( I O Y R ,  5/61, WITH GRAVEL, 
VET. 

BOTTW OF BORING 72.8 

NOTES: 
PENNSYLVANIA D R I L L I N G  CO. DRILLER: T I M  HARRIS, HELPER: CRAIG CWLTER. BACKGRWND MEASUREMENTS. UATER USED = 600 

ULLONS. COLORS VIA NUNCELL COLOR CHART. 



FERNALD 
RVFS 

TYPE i ! J ~ r & 7 < l  E 9  
DIAMETER OF PERFORATED SECTION 

PERFORATION TYPE: 

SLOTS 0 HOLES SCREEN a 

6602. 

RISER PIPE MATERIAL 3/6 less SGei 
RISER PIPE DIAMETERS: 

0.0. r3/tt’* - 1.D.  4” 
LENGTH OF PIPE SECTIONS Eo& 

SIZE 10’‘ * FROM FR@M 0 Tc FLUID 0 TO 73#- 
FLU10 FROM TO SIZE FROM TC 

I 

PIEZOMETER DESCRIPTION 

TOTAL PERFORATED AREA I I 
OTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH 5* I OTHER P R O T E C T I O h h C  I 
PROTECTIVE PIPE 0.0. I I 

GROUT /SLURRY 

THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES NO m 
; A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 Y E S O  N O M  

# 
REMARKS 



N ~ T E S :  
i . R I S E R  P I P E  I S  I N  10 SCHEDULE t PIPE,  T H R E A ~ E I . F ~ ~ S H - J O I N T E D  
2.SCREEN I S  IN 1.0 PIPE CONTINUOUS 

3.LOWER EN0 OF S C R E E N  I S  CAPPEO. 

SCOT S C R E E N  (0.0 0 IN S C O T  S It€). I N S T A L L A T I O N  O E T A I L S  
MONITORING WELL 



llOWITORINC MLL,fN~~W~~ATIOLI RECORD 
I l I L I / 7 1  

DATE: 03/28/88 PROJECT NAME: F e r n a l d  R I / F S  F IELD ENC./GEO.: W. COLDBERG 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: Y/A 
BORING NO. : 2008 N E COORDINATES: 480661.42, 1378918.0 
WELL NUMBER: 2008 DATE OF INSTAL.: 03/28/88 

FROM: N/ATO: W/A 
NOTES/COMMENTS: 

* a e  amner 
- T " E E i H E A ? N ~  

CASING TYPE : MONITORING 
CASING DIAM.: 4-In.  
CASING SIZE(S) USED: ( i n  F e e t )  

S I Z E :  10 FROM: 0 TO: 73 
S I Z E :  N/A FROM: N/A TO: N/A 

I I 

UELL DESCRIPTION 

O.D.: 4 3/8 In. I.D.: 4 In. 

TOTAL PERFORATED AREA: 10 F t .  
NOTES/CWENTS: 3RD P I P E  SECTION: N o t  N o t e d  

- 

PROTECTION SYSTEM 

p: 5 F t .  1 I LOCKABLE CAP OTHERPR[ITEFnDRrK(ITmBnoY I PROTECTIVE P I P E  0.0.: 10 In. 

I E U  DI-CU I G R a f Y D  SURFACE HSL I _____.__-_____-__----------- 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

- -  
T I P  I . i O M  OF BOREHOLE 

GUL AFTER INSTALLATION 

578.87 1 N/A 
2.0 

2.5 F t .  
0.0 

72.8 
72.8 
57.53 

REMARKS - -  C M E N T  AREA 

C W E N T S :  

ssoa 



WELL 2024 

e 



PROJECT NWBER: 602 3.2 
BORING WUMBER: 2024 

C R W  ELEVATIOW: 580.4 

ENGINEER/CEOLOCIST: B. DUNNING 

PROJECT W: FMPC Rl/fs 
COORDINATES: NORTH 482,481.51 EAST 1,378,880.R DATE: 10/17/87 

WL: Depth Y/A Date/Tiar Y/A DATE STARTED: 10/17/87 

Depth W/A Dstt /Timc N/A DATE CWPLETED: 10/29/87 

BOTTW OF BORING 70.1 

NOTES: 

D R I L L I Y G  HETHmS: CABLE-TmL PAGE 1 OF 1 
I J 

S 
U Y  1 
s n  s REHARKS 
C B  F 
s o  

L 

... . - . .  .. 

. ~ . -  . ~ ~ .. . - . - - - -.___ . - . ._ ~ 

. .  SHELBY TUBE. 

. ~~ 

1 



6 6 0 2  

L 

- - -  
- DRILLING METHOD - C P a L p  9 d L  -- - TJPE @F BIT ( lWTHHuPb) 

DRILLING FLUID - .. (S) USED: _ - .  CAS - I NG .. S I Z E ( s l ~ ~ ~ ~ : m @ p c a  'r )  ' 
FLUID - FROM -TO SIZE FROM TC 

. FLUID wrttkx FROM o TO 70, I q+ SIZE 10' FR@M 0 TC 73-b - 
-_ __ 

ITEM . 

w 

TYPE ST@\ QLL5< 9 t T I  3 16) - _  
DIAMETER OF PERFORATED SECTION 4.0' 3u 
PERFORATION TYPE; - . --- -- - ~ - -- - c__ _-- 

SLOTS c] HOLES SCREENQ" 

- _ _  AVERAGE SIZE OF PERFCRATIONS e.o\O I U  --- -..-_- 
TAL PERFORATED AREA IC& 

TOP OF RISER PIPE 

RISER PIPE MATERIAL 311 S T ~ I U L M T  ST- 

RISER PIPE DIAMETERS: . _  
'O.-D, - I D  2- - 4.6 

LENGTH OF PIPE S E C T I O N S ~  S - C ~  k)- 2% 
--- 

to 4 
FI ULU ,mur wcl-=AnEfL -. ~ 

JOINING METHOO 
r---- -- 

GROUND SURFACE 

RISER PROTECTIVE PIPE LENGTH 3 .O 4-F 
PROTECTIVE PIPE O.D. . jb 'WCL 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS : 
~. 

GROUT / SLURRY 
BENTON I T E  

SAND 

u o  GRAVEL  USE^ 
PERFORATED SECTION 

OTHER PROTECTlOh L o c l r ~ u b  b p  

PIEZOMETER TIP 

4 

DISTANCE ABOVE/BELOW ._ ELEVATION . 
GROUND SURFAC€ ( F3.r, 0 

~ 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

. 0.0 I 

I 

. 
I 

TOP -2 ,-I 

TOP 40 4 
~ 0 ~ 3 9 ~ 5  

TOP - 
BOTTOH 34,5 
eOTTOM @,g 
BOTTOM 70 / 
BOTTOM- 

. . .  . (- 9 

TCP . - . ' 

-TOP 

TOP 

4QP 

TOP 

BOTTOM I 

l BOTTOM I 

I I 

E PIEZOMETER FLUSHED AFTER INSTALLATION? Y E S O  N o d  
SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 Y E S O  NO Q 



KIltToAlYC N L L  I Y S T A L U T 1 O Y  RECORD 

PROJECl YM: Fernrld Ill/Ft f l E l D  EYG./CEO.: WILL KEGLEI DATE: 10/29/67 
PROJECl WO. : 602.3.2 CHECKED It : Not Noted DATE: Y/A 
,BOalWC YO. : 2024 I,€ C@XDIWlEf: 482487.51, 157888Q.7 
#L& WUIIBER: 2024 DATE OF 1YSTAl . :  10/29/87 

BOREROLE DRILL ING 

OPlLLlUC METHCO: C a b l e  Tool 
DI I t l l IWG FLUID(S) USED: ( in  F e e t )  

F W I D :  YATER FRCU: 0 TO: 70.1 
FLUID:  N/A F R C U :  W A T O :  H/A 
NOTES/COW(EHTS: 

__ - -_ - ~ ~ 

TYPE OF B I T :  F l a t  H e a d  H m r  
IS CASIYC TENPCUARY?: Yes 
CASlYC TYPE : S t r i n t e s r  S t e e t  
CASlYC D I U . :  4.0 In. _ .  

CASIYC SIZE(S)  USED: (in F e e t )  
SIZE: 10 FRCM: 0 10: 73 

-SIZE:-Y/A-FR(U: Y/A- ----TO: Y/A- 

RISER P I P E  DlNtETERS: 
PERFORATION TYPE: Scr 1.0.: 4.0 

ZYO P I P E  SECTION: 2 F t .  
HOTES/COnnENTS: 3RD P I P E  SECTION: 10 F t .  

RISER JOIYIUC METHOD: FLUSH JOINT THREADED 

J 

PROTECTION SYSTEM 

RISER PR3TECTIVE P IPE LEYCTM: 5 . 0  Ft. O T H R  PROTECTIOY (* NOTED BELW) 
PROTECTIVE P I P E  0.0.: 10 In. I 

LOCKIYC T O P  UlTM LOCK 

T O P  ...................... 
2.1 
34.5 
40.4  
53.5 

I l E M  

BOTTOI 

34.5 
40.4 
70.1 
68.5 

........................... 
T O P  OF RISER P I P E  
CRWUO SURFACE 
BOTTCU O f  PROIECTIVE P I P E  

BOREHOLE F I L L  U T E R I A L S  ........................... 
C r o u t / f l  w r y  
B e n t o n i t e  P e t l e t s  
s b d  

PERFORATED S E C T I W  

Ell T I P  
BOTTCU O f  BOREHOLE 
CVl AFTER 1 Y S T A L l A T I O Y  

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

Tap 

Y/A . . .  
N/A. 
Y/A'  
Y/A ' . i .  

. .  

.S THE WELL FLUSHED AFTER IN 

B O T T C U  ....................... 
U A  
#/A 
#/A 
N/A 

,S A SEYSIT IV ITY  TEST P E R F W D  OY THE WELL : Yo 

. -  

I-348 

ELEVATIOY 
MSL , ........................ 

5E2.22 
580.4 

R e p o r t  D a t e  : 15-OCT~oO 

~ . .  % .. :... .. ' . . . . .  



. FERNALD 
RVFS 

BER: 1 2 4  I COOROINATE' 

6602 

VISUAL CLASSIFICATION OF SOILS - 1  

I PROJECT NAME: F r\ p c  ps 
7 

OJECT NUMBER: 602 
I 

S: DATE: q - \+  - 8 3  
4- I 

BORING NUM 
ELEVATION: q IGWL: Depth Daterrime DATE STARTED: q - \ q - b ? &  13% 

a t  e /T i  me DATE COMPLETED: / 3 187 
'PAGE \ OF \\ 

ENGl 



FERNALD 
RIPS . 6602 

VISUAL CLASSIFICATION OF SOILS 

2 0  

95 
q0 

qb 
3 0  

27 
fb 

33 
47 

lq 

Ib 

22 

18. 

18. 

' \i 



FERNALD 
' RVFS 

66Q2 

SW 

- 

c 



FERNALD 

RWECT NUMBER: 602 
ORlNG NUMBER: 

LEVATION: 

NCINEERIGEOLOCIST: 6, 

324 

RVFS 

PROJECT NAME: F M P C  R\ 1 -  
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VISUAL CLASSIFICATION OF SOILS 
PROJECT NAME: F t l P C  &I / F 5  ECT NUMBER: 6 0 2  
COORDINATES: DATE: 9-24 - 87 

DATE STARTED: 9- II+- 87 
ORING NUMBER: 32  4 
LEVATION: 
NGINEER/GEOLOGIST: 6, DHnfi\;** Depth 58. Daterimcg- /\y+o DATE COMPLETED: \ 0 -3 - fl GWL: Depth a.7 Date/Timc q-zq /u.15 - 

d PP 

t 

18'' 

X O O L  
IE \ \  OF \ \  



6602 
A P P R O X I M A T E  E X I S T I N G  
GaOUNO S U R F A C E  

4. E L E V A T I O N  OF W A T E R  L E V E L  
5. W A r E ?  L E V E L  R E A O I N G  O N  

I 

. .  



PERNALD 
RVFS 

RISER PROTECTIVE PIPE LENGTH 5' 

6602 

OTHER PROTECTlOh LOC'L~\UG CCIP 

PIEZOMETER INSTALLATION SHEET 
JECT NAME FM PC a\ /FS FIELD ENG./GEO. 6. h~--t,; zTi \Q I I e? 
JECT NC. 602 CHECKED BY 

BORING NO. 324 
PIEZOMETER NO. a 3 2 4  DATE OF INSTALLATfON 10 - 3 - 8 7  

BOREHOLE DRILLING 

DRILLING METHOD C&\e Tool TYPE @F BIT 

DRILLING FLUID (s) USED: CASING SIZE (S) USED : 

PIEZOMETER DESCRIPTION 

TYPE S+Q; n\ e 55 %ecL\ R& 

OIAMETER OF PERFORATED SECTION '4" 
PERFORATION TYPE : 

SLOTS 0 HOLES 0 SCREEN fl 
AVERAGE SIZE OF PERFCRATICNS O\O 

TOTAL PERFORATED AREA IO' I 

1 PROTECTIVE PIPE 0.0. 10'. I 1 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS 1 

GROUT/SLURRY 

BENTON I T E 

SAND 

0 EWO6\TE P 

I PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

f GWL AFTER INSTALLATION 

+ 
DISTANCE ABOVE/BELOW 
GROUND SURFACE (Ft. ) 

* 2.Ltl 

E LE VAT ION 
( FT )t=L 

0.0 : ',?4 .9 
- '2.4' 

I 
TOP 0 , B@TTOM 80' 
TOP 80' BOTTOM 92' 
TOP 9 2  BOTTOM \ \c' 
TOP 110' BOTTOM 125' 
TOP 47.5' BOTTOM \C?.5' 

I **\\o ! 

TOP BOTTOM 

-TOP BOTTOM 
TOP BOTTOM 

TOP BOTTOM 

TOP BOTTOM 

- 

I I 



. .  
. .  

. .  

. .  . .  . .  

. . .  . .  

.. ..- : . 
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.~ 
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VISUAL CLASSIFICATION OF SOILS - , .  e ,  

(XIECT NUMBER: PRQIECT NAME: 2A/&13 f l  / / F S  
IORING NUMBER: COORDINATES: DATE: 12 - fo-gx 

GWL: Depth DatdTimr DATE STARTED: 1 2 -fa- 3 
h p t h  Date/Time DATE COMPLETED: /7 - / 7 9 7  

PP E I OF [, 
bAmW 

-- 

i LEVA TION: 

~ N G  I N E E R IG E o LOG IS T- 

)RILLING ME1 

I I d  

8 
0 15 

4 

IO 
I2 

'13 

.VOTES: 

7 .  
\I. ) 3  

L 
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VISUAL CLASSIFICATION OF SOILS 
JECT NUMB€ R: 2 PROJECT NAME: FG ~NALI : ,  /z 
ING NUMBER- 22 7 . COORDINATES: DATE: (t //. 8 7  

ILEVATION: GWL: Depth Date/Time DATE STARTED: 12 * /O 8 7 

iNGINEER/GEOLOGIST: o.~/+htm Ocpth Oate/Time DATE COMPLETED: I2 - / 7  - 8  7 
--. 

- 
PAGE 2 OF b - >RILLING METHOOS: ChQ 

1- 

'4 K 
7 

IS 

K' 
3 
7 5  

5 4  
I /  

ci 

8 

7 8  7 
7 

7 
7 7  

H 7  

3' 5 

/ b  

b 
1A 

21 
ll 

37 
14 * 

27 

'3lb 
27 10 

TObC 

C L  

CL 

REMARKS - . _. 
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I VISUAL CLASSIFICATION OF SOILS 

ECT NUMBER: 602 PROJECT NAME: Ffi2/bvk ,I /2//.F\ 
RINGNUMBER: a 7 . COORDINATES: OATE: ) 2 */yd €7 

E LEVATION: GWL: Depth Daterrime OATE STARTED: 1 2 .  /o.oy 
ENGINE E R/GE 0 LOG I ST. b. o ~ E J  Depth Datemime DATE COMPLETED. I 2- 1 7 . 3  

PAGE 7 OF 

REMARKS 
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VISUAL CLASSIFICATION OF SOILS 

qROJECT NUMBER: [go(i PROJECT NAME: 12 MVl, /r 1 /e ) ,  

RING NUMBER: a3 COORDINATES: DATE: ( 7  -16.27 
GWL: Depth Oate?me DATE STARTED: / 2 , /o 7 

oapth Date/lime DATE COMPLETED: /-&./7- 
GE OF 

. _  - -  
DESCAIPTION AEMA A KS 

- . - 

. 
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V l r w  c u s s I f I u T l o w  O f  SOILS 6 6 0 2  
PROJECT W E R :  602 3.2 
m I N G  NXBER:  2027 

GROUYD ELEVATIOY: SaS.2 

fERNAL0 R I / f t  

PROJECT W: fMPC R I / F S  

COORDINATES: NORTH 481,969.29 EAST 1,379,517.37 DATE: 12/10/87 

CYL: D c p t h  N/A D a t r / T I I *  M I A  DATE STARTED: 1U10/87 I 

O S  
E 
P 
T 
H 

B R 
A D 1  L S  E l  
M A !  O A  C Y  
P T M  Y W  O C  
L E E  S P  V H  
E L E E  

0 E R S  
N Y 

07841 

1310 
i2/io/a7 _ -  

1.5 

VERY S T I F F  Y E L L W I S H - B R W N  (10YR, 5/41 SILT, SCUE SAND AND 
~- __ . . -~ 

4 GRAVEL, TRACE CLAY - DRY. 

4 
4 -  14 . _ _  . ___  - .- - - .- 

3.0 

VERY S T I F F  Y E L L W I S H  BROW (lOYR, 5/41 SILT, sa(E SAND AND 

1U10/87 7 12 HARD G h Y  (2.5, 5 / 0 )  SILT, SOME SAND AND LIMESTONE GRAVEL, 
07842 4 =VEL TRACE CLAY - DRY. 

1335 7 TRACE CLAY - DRY. 
H 

07843 

1350 
i z i i o / w  

4.5 

om4 

1400 
1U10/87 

6.0 

MRO Y E L L W I S H  BROWN (lOYR, 5/61 S I L T  AND CLAY, SOnE GRAVEL - 
8 DRY. 

9 
a 15 

HARD YELLOWISH BROWN (IOYR, 5/61 S I L T  AND CLAY, SOME GRAVEL - 
14 DRY. 
24 15 DENSE LIGHT GRAY (IOYR, 7/21 LIMESTONE GRAVEL AND CLAY - DRY. 
28 

7.5 

. 

9.0 

1 I I 

HARD YELLOWISH BROWN (lOYR, 5/6) MOTTLED S ILT  AND CLAY, SOME 
07845 14 -VEL AND SAND - DRY. 

1410 26 
12/10/a7 23 1s 

HARD YELLOWISH BROWN (lOYR, 5/6) CLAY AND S I L T ,  SOnE SAND, 
07846 4 TRACE GRAVEL - VERTICAL FRACTURES WITH IRON STAINING - DRY. 

1623 19 
12/10/a7 12 IC 

07847- 

1644 
12/10/07 

10.5 

HARD STRONG B R W N  (7.5YR, 5/61 SILT ,  W SAND AND CLAY - DRY. 
. 1 3 -  - -  VERTICAL FRACTURES W I T H  IRON STAINING. 
I? i a  - 
22 

01848 

1702 
12/10/8? 

12.0 

HARD Y E L L W I S H  BROWN (l.OYR, 5/61 SILT ,  SOWE SAND AND C U I  - 
6 DRY. 
12 10 VERTICAL FRACTURES W I T H  IRON STAINING. 
18 

07849 

0825 
12/ii/a7 

13.5 

HARD LIGHT YELLOWISH BROW (2.5Y, 6/61 SILT ,  SOME CLAY AND 
12 GRAVEL, TRACE SAND - DRY. 

24 
1s 18 

07850 

0850 
12/11/a7 

lS .0  

VERY S T I F F  L I G H T  Y E L L W I S H  BRCUN S ILTY CLAY, TRACE FINE GRAVEL 
7 rwD SAND - HOIST. 

6 
12 13 

~~ ~~ ~ 

ENGlNEEIUGfOLOCIST: I(LCLEY/OISEY f D e p t h  I / A  D s t c / T / a e  N/A I DATE W H P L E T B :  12 /18 /87  1 
1 DRILL ING )(ETIKx)S: CABLE-TOQ I PAGE 1 . O f  6 - 

S 
U Y  
S W  
C B  s o  

L 

- 
WL 
.. . 

WL 

ML 

WL 

ML 4.0 
Hru 0 
a = 0  
0r = 120 

WL 

GC 

- 
WL 

- 
CL 

- 
WL 

0r = 120 

4.9 
H r u  0 Dnn 

H r u O  ppm 
a = O  c p  
0r = 60 CP 

- 
4.54 

H r u  0 
a = O  pFn C P  
0r =60 CP 

WL 

- 
ML 

I - 
CL 

- 
3.25 

H r u O  ppm 
a = O  cpa 
0r = 80 CP 

3.75 
H r u O  ppm 
a = O  cpa 
w = a o  cpa 

NOTES: 
SAMPLES TAKEN ACCORDING TO ASTn STANDARD PENETRATION TESTS. COLORS C L A S S l f l E D  USING MUNSELl COLOR CHARTS. 



FERNALD Rl/FS VISUAL C L A S S I F l L 4 T l W  Of SOILS 

PROJECT W E R :  602 3.2 I PROJECT NAME: FMPC Rl/FL 1 

CRQRQ) ELEVATION: 503.2 

EYGl  NEER/ tEKOCI  Sl: KEGLEY/OAI(LEY 

GWl: D e p t h  N/A D a t r / T i r  U/A DATE STARTED: 12/10/87 

Depth Y/A Date/Time Y/A DATE W L E T E D :  12/18/17 

BORING W E R :  2027 I COORDINATES: WORTH 481.969.29 h S 1  1.37P.317.37~ DATE: 12/10/87 I 

DRILL ING RETHCDS: - 
D 
E 
P 
1 
n 

t 
U Y  T 

t 
F 

- .. - 
3.5 
1.5 

- 
3.5 

- 
3.5 
1 .o 

- 
1 .o 

- 
1.21 

N/A 

L 

._ - 
CL 

CL- 

16.5 - 

18.C - 

19.5 - 

21 .c  - 

22.5 - 

24.c 

M R Y  S T I F F  L IGHT Y E L L W I S H  B R W  (2.5YR, 6/51 C U I ,  SONE S I L T ,  
TRACE FINE GRAVEL AND SAND - MOIST. 
VERY STIFF  GRAY (51, 5/11 CLAY, TRACE SAND AND SILT - WOlS1.- -. _ _ _ _  . -~ - -. .. . . ~ -. . - - ~- 

07851 5 
12/11/07 7 
-0905. - 12- 

- 
CL VERY S T I F F  L IGHT Y E L L W I S H  BROVW (2.5YR, 6/41 C U I ,  SONE S I L T ,  

TRACE W A V E 1  AND SAND - MOIST. lryp 0 

cp 0915 
- 
CL 

CH lr = 60 

VERY S T I F F  L I G H T  - Y E L L W I S H  BRWN (2.51, 6/41 CLAY, S W E  SILT, 
TRACE GRAVEL AND SAND - MOIST. 
VEUY S T I F F  O L I V E  GRAY (SY, 5/21 CLAY, S W E  SILT,  TRACE GRAVEL 
AND SAND - YET. 

07053 3 
12/16/07 7 
0020 11 

- 
cn STIFF  OLIVE GRAY (SY, 5/21 CLAY, S W E  S I L T  AND GRAVEL - MOIST. 

- 
CH 

SY 

STIFF  OLIVE GRAY (51, 5/21 CLAY, SOnE GRAVEL AND S ILT ,  TRACE 
SAND - YET. 
MEDIUM DENSE OLIVE GRAY (5Y, 5/21 SAND, U*IE GRAVEL, TRACE 
CUI - YET. 

12/14/87 
0050 

MEDIUM DENSE O L I V E  GRAY (5Y, 5/21 SAND AND GRAVEL, TRACE CLAY - E T .  
N/A 

07856 7 
12/14/07 7 
0915 6 

~~ 

DENSE OLIVE GRAY (SY, 5/21 SAND AND GRAVEL-- VET. ~ 

HARD LIGHT OL IVE GRAY (5Y, 6/21 CLAY, SonE SAND, AND GRAVEL, 
TRACE S I L T  - DRY. 

w 
CL 07057 22 

12/14/07 14 
0935 21 

I W O  pp 
I O 0  ca v = 50 cpr 

25.5 - 

27. e - 

28.5 

1 - 
CL KARD LIGHT OL IVE GRAY (5'1, 6/2) CLAY, SOnE SAND 

TRACE SILT - DRY. VERY DENSE LIGHT OLIVE GRAY ($Y, 6/2) CLAYEY 
AND GRAVEL, 

07850 11 
12/14/87 31 
1040 I 37 

lryp0 pp 
I = O  cp ir = 40 cp 3 12/14/07 c4 

- 
GC 

w 
VERY DENSE L I G H T  OLIVE GRAY (SY, 6/21 CLAYEY GRAVEL, SCHE SAND - WET. VERr  DENSE L I G H T  OLIVE GRAY (51, 6/21 SAND AND GRAVEL - 
HARD GREEN (NOT CLOSE TO ANY CNNSELL COLOR1 GRAVELLY C U I ,  
SOUE S I L T  - CIOIST. 

-2.5 

- 

KhRD OLIVE GRAY (SY, 5/2) CLAY, S W E  GRAVEL AND W D ,  TRACE 
SILT - HOIST. 07860 13 

12/14/07 16 
1330 27 

30.C 

IS TAKEN ACCORD~NG TO Asm STANDARD PENETRATION TESTS. COLORS CLASSIFIED USING WWSELL COLOR CHARTS. I t  



fERYALD R l / f S  VISUAL CLASSIFICATIOY OF SOILS 

PROJECT W E R :  602 3.2 I PROJECT M: F W C  R I / f S  1 

07863 
12/16/87 
1530 

34.5 

I 
~ ~~ ~ 

BORING W E R :  2027 . 1 ~ i i D l i i i E t =  N&TH 481.969.29 ~ S T ~ . 3 b . 3 1 7 . 3 7 ~  DATE: lU10/87 

5 
, 15 
17 

CRWND ELEVATION: 583.2 I M: D m t h  N/A D a t d T I n  Y/A I DATE STARTED: 12/10/87 I 

07864 

1550 
i 2 m / a 7  

36.0 

EYCIYEER/CEOLOCISl: KEGLEY/WLEY t D e p t h  N/A D a t r / T I m  Y/A I DATE CWLETED: i z / i s i a  I 

5 
19 
12 

I I 

D R l L L l Y t  MTHCOS: C A B L E - T m  

07866 

0940 15 
39.0 

ti 07868 
12/ 15/87 

1105 

8 
20 
30 
- 

7 
9 
13 

- 
R 
E l  
C N  
o c  
V H  
E E  
R S  
Y - 
14 

- - 
14 

- 
15 

18 

3 

- 

14 

- 
6 

- 

16 

.~ 

VERY STIFF OL IVE GRAY (SY, 5/2) -CLAY, SOWE-GRAVEL, TRACE SAND 
AND S I L T  - MOIST. 

- - _ _ _  

HARD OLIVE GRAY (51, 5/2) CLAY, TRACE GRAVEL, SAND, AND S ILT .  

HARD OLIVE GRAY ( 5 1 ,  5/21 CLAY, SOnE GRAVEL, TRACE SAND AND 
S I L T  - MOIST. 

HARD OLIVE GRAY (SY, 5/2j CLAY, TRACE GRAVEL, SAND, AND S I L T  - 
HOIST. 

VERY STIFF  OL IVE GRAY (51, 5/.2) CLAY, TRACE GRAVEL, UWD, AND 
S I L T  - HOlST. 

VERY S T I F F  OLIVE GRAY (SY, 5/21 CLAY, SOnE GRAVEL, TRACE SAND 
AND S I L T  * MOIST. 

VERY S T I F F  OL IVE GRAY (51, 5/2) CLAY, X l n E  GRAVEL, TRACE SAND 
AND S I L T  - HOIST. 

VERY STIFF OLIVE GRAY (SY, 5/2) CLAY, SOnE GRAVEL, TRACE SAND 
AND S I L T  - MOIST. 
VERY ST IFF  GRAY (5Y, 6/11 S I L T  - WET. ' 

HARD GRAY (51, 6/11 S I L T  - MOIST. 
HARD DARK Y E L L W I S H  BRCUNISH (10YR 4/41 S I L T  - MOIST. 

DRY. 
VERY DENSE DARK YELLOWISH BROW ( I ~ Y R ,  614) SAND AND GRAVEL - 

b W 6  I 

a = O  ~r = 30 

2.5 
H r u O  ;pa 
a = O  c;m B r = n  cpo 

.. 
a 9 0  ar = 80 I 

NOTES: 
SAMPLES TAKEN ACCOROINC TO ASTM STANDARD PENETRATION TESTS. COLORS CLASSIFIED USING W S E L L  COLOU CHARTS. I 



PROJECT W E R :  602 3.2 
BCUIYC W E R :  2027 

PROJECT W E :  f W C  R l / f t  

COORDINATES: NORTH 281.969.29 EAST 1.379.317.37I DATE: 12/10/87 

~ ~~ 

D R I L L I N G  NETHOOS: CABLE-TOOL I PACE 4 OF 6 

GUOUUD E L E V A T I W :  583.2 

EYCIYEER/CEOLOCIST: KECLEI/OAWLEY 

CM: D e p t h  Y/A Oate/Tira M/A DATE STARTED: 12/10/87 

D e p t h  Y/A Date /T i r ,  M/A DATE CWPLETED: 12/18/87 

D S  
E 
P 
1 
M 

46.5 

J 

50.0 

51.5 

55 .O 

56.5 

60.0 

NOTES: 

I 

B t S 
A D 1  i f  € 1  u v  1 
M A 1  O A  C I  S M  s REMARKS 
P f M  Y M  o c  c e  f 
L E E  S P  V U  s o  
E 1 E E  L 

0 E '  R S  
Y Y 

VERY DENSE DARK Y E L L W I S H  BROVW (lOY, 4/41 GRAVEL AND SAND - - Cy - Y/A -- - - 

07810 50 noisr. Hnu= 0 PP 
12/ 15/87 5 

- _ _ _  _--  - - -  - - - ~  
1 c20 

- - _ _ _  -- - _ _  _ -  ~- -~ - 

VERY DENSE DARK YELLOWISH BROVW (IOYR, 4/4) GRAVEL AND SAND - CV N/A 
07871 - 40 no0IST. 

1600 
12/15/07 50 10 Q = o  CP 

VERY DENSE Y E L L W I S H  BROWN (IOYR, 5 / 4 )  VERY FINE SAND - DRY. SP N/A 
07872 44 Hnu= 0 w 

12/16/87 5 0  8 Q 8 0  CP 
0940 6r = io0 cp 



PROJECT N I B E R :  602 3.2 
B(YLINt ! W E E R :  2027 

QOUWD ELEVATIOI :  583.2 

EYGlYEER/CEOLOCIST: KEGLEY/WCLEY 

D 
E 
P 
1 
H 

PROJECT W: F W C  R l / F S  

COORDINATES: NORTH 481,969.29 EAST 1,379,317.37 DATE: 12/10/87 

M: Depth Y/A D a t r l T i w  Y/A DATE STARTED: 12/10/87 

Depth Y/A Date/Timt Y/A DATE CWPLETED: 12/18/87 

- 
0 

D l  1 s  
A I  O A  
T M  U t 4  
E E  S P  

. 1 
O E  
Y 

DRILL IYC METnaDS: C A B L E - T Q X  

07874 25 

1435 25 
12/16/a7 25 

66.5 

PACE 5 OF 6 

VERY DENSE YELLOWISH BROWN (10YR,-5/4) GRAVEL AND SAND - HOIST 
VERY DENSE GRAY (10YR, 5/1) SAND, SOWE GRAVEL - MOIST.  

DENSE DARK GRAY (lOYR, 6/11 SAND, S W E  GRAVEL - E T .  

H E D I W  DENSE DARK GRAY (lOYR, 4/11 FINE SAND, TRACE GRAVEL - 
WET. 

S 
U Y  
S M  
C B  s o  

1 

cy 
N 

- 
w 

SP 

* ar = 70 

ar = 50 

NOTES: 
S W L E S  TAKEN ACCORDING TO ASTM STANDARD PENETRATION TESTS. COLORS CLASSIFIED USING W N S E L L  COLOR CHARTS. 
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PROJECT YU(BER: 602 3.2 

BORING W B E R :  2027 

PROJECT NAME: F W C  R I / F S  

CQOIIDINATES: NORTH 481,969.29 EAST 1,329,317.37 DATE: 1u10/87 

~~ _____ ~~~ 

ENGINEER/GEOLOCIST: K E G L E Y / W E Y  1 D m t h  N/A D a t c / T i m c  M/A I DATE K W L E T E D :  12/18/87 I 
QaM) ELEVATICU: 583.2 I WL: D e p t h  Y/A D a t d T i r  Y/A 

I ORlLLlNG METHOOS: U B L E - l a O l  I PACE 6 OF 6 

DATE STARTED: lu10/87 

I 

B R t 
L s E l  U Y  T 
0 A C Y  f l l  t REKARKS 

C B  F Y M o c  s P v n  S O  
L E E  1 

0 E R S  
Y Y 

sy 
"IA n w  0 p 

DENSE DARK GRAY ( I O Y R ,  4/11 SAND AND GRAVEL - E T .  
44 
25 18 
24 -- 

- -- a = O  - - c p n  w-- 60 cpn 
- - - -  _ _  - -  

B O T T W  OF BORING 76.5 

NOTES: 
S W L E S  TAKEN ACCORDING TO ASTM STANDARD PENETRATION TESTS. COLORS CLASSIFIED USING WNSELL COLOR CHARTS. 
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DRILLING METHOD C A ~ L / = -  To- 

DRILLING FLUID (S) USED: 

FLUID L ~ J A - ~ ~  Fe@M 3.0 To 7 t . 5 F t . -  
FLUID W+U FROM u* TO u A  

RISER PIPE MATERIAL -7s -ST&=L 

RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS /O fl-. 

0.0. 4 3/R /N.-I.D. /A / .  

TYPE 

PERFORATICIN TYPE: 

- 
TI?€ @F BIT cCArHfi&h 

CASING SIZE (S) USED: 
- 

- SIZE /o F R W -  - 0 - TC -75 ~ 

SIZE M A  FROM uii TC UA 

AVERAGE SIZE 9F P_ERFCRATIONS ,010 rN. 
C R E E  -burri+ 15- F.F,fiT I TOTAL 

JOINING METHOD 7 l f f L e O  ANn C o U R E  

t TOP OF RISER PIPE 

RISER 
PROTECTIVE PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 

OTHER PROTECTlOh LQCKmI G C A P  A u O  Lock 

I PERFORATED SECTION 

TOP 
-TOP 

TOP 

TOP 

TOP 
~~ 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

-- BOTTOM 

BOTTOM 
BOTTOM 

BOTTOM 

BOTTOM 

I GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (Fr 

2.0 F-r'  . 
0.0 
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PROJECT YUIBER: 602 3.2 
B o a l V C  U S E R :  2013 

om5 
12/14/87 
1130 

7.0 

PROJECT NAME: F W C  R t / F S  

COOROIYATES: NORTH 481,760.81 EAST 1,577,051.97 DA 

((li 

CRQUWO ELEVATIOY: GVL: Depth Y/A Drtt/Tim Y/A I 

ENEIYEER/CEOLOCtST: 6. DUNNING Depth Y/A Date/The Y/A 

DRlLLINC METHODS: CABLE-TOOC 

07796 

1348 
I 21 w a 7  

12.0 

DATE STARTED: 12/14/87 

DATE CCWPLETED: 12/18/87 

PAGE 1 Of 2 

15.0 I 

1 

1 s RUURKS 
F 

_ _  - -  

- - -_ - - _  

1.5 
mns= o ppm 
a = O  cpn ~r = 20-40 cpn 

B R 
I S E t  
3 A C Y  
d w o c  
E P vm 

L E E  
3 E R S  
Y Y 

I I I 

t 
u v  
S W  
C B  s o  

L 

I NOTES: 
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING, DRILLING PERSONNEL: DRtLLER:'TlH HARRIS, HELPER: CRAIG COULTER. 

. . . .. . . - .  ... ~ r r  



P T M  
L E E  
E l o  2 '  

12f ::--I 14/87 

I 

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

. .  



1 
I 

r O T E S :  

-. 
2.SCREEN I S  &IN 1.0 Ss 

3 . i O W e A  E N 0  OF S C R E E N  I S  C A P P C O .  
4. E L C V A T I O N  OF W A T E R  L E V E L  
5 . N A T E R  L C V E L  REAOING ON 

P I P E  C O N T I N U O U S  
SLOT S C R E E N  10.01 0 I N  S C O t  S I Z E ) .  

6602 

I 
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DRILLING METHOD&&\P T~~ I 
DRILLING FLUID(S) USED: 

- - ~- _ _  

F L U I D ~ - R  FRCIM Q TO 64.2 
FLU10 uJc) FROM U h  TO 

6602 

TYPE @F 817' - 
CASING STZE (S)-USEO: - -  - _ _ _ _ -  - _ _  

SIZE 10'' FR@M 0 ' TC 69.2' 
SIZE I J ~  FROM U A  1 C . L .  

BOREHOLE DRILLING 

L 

TYPE nabnk5q q e p \  RISER PIPE MATERIAL 5 T a l n  lsss *I 

PERFORATION TYPE: 0.0. 4 3 h "  1.0. 

10 ' c 2Y2' SLOTS 0 HOLES 0 SCREEN LENGTH OF PIPE SECTIONS d / 

4 I/ DIAMETER OF PERFORATE0 SECTION 4 " @ RISER PIPE DIAMETERS: 

AVERAGE SIZE OF PERFCRATIONS 01" JOINING METHOD I - L s ~  =in7 I W 
TOTAL PERFORATED AREA 

L 

I PROTECTIVE PIPE 0.0. -1 LO Ck. I 
ITEM GROUND SURFACE ( F T  1 ( Ft 1I-L 

! TOP OF RISER PIPE + 1 . 8 n  
I 

GROUND SURFACE 0.0 

BOTTOM OF PROTECTIVE PlPE 

BOREHOLE F ILL  MATERIALS: 
3,o ' 

GROUT~SLURRY TOP BOTTOM 49.5' 
BEN TON I T E TOP yq -5'  BOTTOM 51' 

9OTTOM 69,s SANO TOP 5&' 
BOTTOM #I\ GRAVEL TOP W A  

PERFORATED SECT1 ON TOP 51.8 BOTTOM 66.8 
PIEZOMETER TIP N A  
BOTTOM OF BOREHOLE 69.3. 
GWL AFTER INSTALLATION 33.0 ' 

T W  BOTTOM 
-TOP BOTTOM 

TOP BOTWM 
TOP BOTTOM 

_I 

TOP BOTTOM 
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PROJECT NWBER: 602 5.2 

BORING YUWBER: ZOSl 

CRQlwo ELEVATIGU: 

EYGINEER/GEOLOClST: L M L l  W L L E  

D R l L l l N G  MfTHaDS: U B l E - T O O L  

0 7 4 2 6  1 

1115 
1 11 1 cia7 

23.0 

PROJECT W: rcrpC R l / F L  

COOQDlNATES: YOUTH 481,SV7.05 EAST 1,583,229.97 

CVL: Deoth M I A  D 8 t r / T i r  . U/k 

HARD 
T R A d  SAND AND PEBBLES - ORY. 

BROVWISH YELLW ( I O Y R ,  6 / 8 )  CLAY, SO(E S I L T  AND GRAVEL, 

HARD, 
AND PE 

;RAY (IOYR, 5/1) CLAY, SOnE CZAVEl AND SILT,  TRACE SAND 
ISLES - DRY. 

BOTTCU OF BORING 10s 

NOTES: 
SHELBY TUBE USED AT ZOOFT, NO REUTRN, TRIED ZZFT. TUBE SAMPLING F O L L M D  ASTM STANDARD FOR UNDISTURBED 2" D I A . ,  T M I R  

WELL, 2" SAMPLING TUBE. 
BORING. 

PENN DRILL,  0. NEUHAAW, DRILL,  HELP B .  JOHNSCU. RIG BACKUS ERIE U 2 4 .  4 5 0  GAL H2O USED IN 

. .  
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PIEZOMETER INSTALLATION SHEET 
ROJECT NAME &a FIELD ENGJGEO. ki;l/P MTE&I/ I? H3i 

OAT€ 

LLATION urn 1 7 / B / * d /  ? 
BOREHOLE DRILLING 

~ - 

- TYPE @F 81T DRILLING METHOD . _  

~- DRILLING - - - FLU@ (S) U-SED: _r - _CASING_SIZE_(S)_USED: -- -- - - - - - - -- - - - 

FLUID mh F R N  TO SIZE &&&,FR@M /c/A TC 
FLUID - FROM - TO - SIZE - FROM - TC - 

SECTION q L  
PERFORATION TYPE: 

SLOTS 0 HOLES c] SCREEN 

AVERAGE SIZE OF PERFCRATIONS m l b  l;L 
TOTAL PERFORATED AREA r 

RISER PIPE MATERIAL S& * less &e/ 
RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS 

JOINING METHOO 
nt&aAs. 

RISER PROTECTIVE PIPE LENGTH s& OTHER PROTECTlOh AA m m  CAP 
PROTECTIVE PIPE 0.0. y q ~  I AM9 &&. 

1 

L 

OISTANCE ABOVE/BE ELEVATION I 

GROUND SURFACE ( ( Fr 1 fix ITEM 

TOP OF RISER PIPE 2 . 5  

PIEZOMETER TIP I O 2  Y 
BOTTOM OF BOREHOLE I O ?  -< . -  . 

* GWL AFTER INSTALLATION - 91-7 * b$ & $ ' . - k b S t h 9  
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FERWALD R I / F S  

GROUND ELEVATIUU: 587.8 

ENGIWEER/GEOLOGIST: L W L L  Y l L L E  

VISUAL CLASSIFICATION OF SOILS 

GUL: D e p t h  N/A D e t e / T i m e  I / A  DATE STARTED: 01/12/88 

D e p t h  N/A D e t e / T i m e  Y/A DATE COMPLETED: 

6602 

1.2 
' 

PROJECT'NWBER: 602 3.2 I PROJECT NAME: F W C  R I / F S  I 

STIFF, BROWN (IOYR, 6/61 GRAVELLY CLAY, SOnE SILT, TRACE 
C08BLES - DRY. 
CONSISTENCY AND DENSITY BASED ON RELATIVE S O I L  TEXTURES. 
SOILD DESCRIPTIONS BASED Ow SOIL CUTTINGS OBSERVED W I L E  
D R I L L I N G  AND BORING 364 D R I L L I N G  LOG. 

BORING NUMBER: 206& I COORDINATES: NORTH 480.720.10 EAST 1.362.183.97) DATE: 01/12/88 ~~ 1 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 1 

D 
E 
P 
T 
H 

- 

10.0 

12.0 - 

22.0 

24.0 

S 
A D 1  

L E E  
E 

 AI 
p i n  

07762 
01/12/81 

0845 

07763 
011 1 2 m  

1130 

B 
L S  
O A  

S P  
L 

O E  
N 

u n  

- 

S 
U Y  
S M  
C B  
s o  

L 

- 
_.  

CL 

T 
S 
F 

-. . 

BOTTW OF BORING 85 

NOTES: 
PENNSYLVANIA D R I L L I N G  CO. DRILLER: DAVE NEUMAN, HELPER: BOB JOHNSON. WATER ADDED WHILE D R I L L I N G  - 230 GALLONS. 

SHELBY TUBE SAMPLE CbLLECTEO FOLLOWING .ASTM STANDARD, COLOR FOLLOWS HUNSELL SOIL COLOR CHART. 
ALPHA=ZPPM AND BET 

BACKGROUND HNU=OPPM, 



P R O T E C T I V E  R I S E R  C A S : I N G  - I *.I 
1 I FERNALD 

. .  

6.6 0 2 
A P P R O X I Y A T E  E X I S T I N G  r 

f 
GROUNO S U R F A C E  
EL. 

NCITES: 
I .  R I S E R  P I P E  I S  y IN  I O  SCHEDULES 

P I P E ,  T H R E A a E ’  . F t L S H  - J O I N T E D .  

I 
i 
I 
I 
I 
..- 
i 
i 

I 

.. 
. .  .. . . . .  

INSTALLATION OETAI L S  
MONITORING WELLH * 

A06 f 

2.SCREEN I S  4 IN 1.0 5 5 .  P I P E  C O N T I N U O U S  

3 .LOWER END OF S C R E E N  I S  C A P P E D .  

SLOT S C R E E N  ( 0  010 IN S L O T  S I Z E )  

PREPARED FOR bb t - p f l  4 E L E V A T I O N  OF W A T E R  L E V E L  70,s 
S. WATER L E V E L _ R E A O I N G  O N  I-f.543e 



- 

RATEO SECTION 94 . 
PERFORATION TYPE: . 

SLOTS'U HOLES 0 SCREENB 

IONS 0.aOA 
15 4C.d 

OTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH s t OTHER PROTECTlOh rockiuG C W h u D  

PROTECTIVE PIPE 0. D. /+/4 1L - 

RISER PIPE MATERIAL shi~/pSr Sfdpf i%bl  

ff ISER PlPE OIAM€TERS 

LENGTH OF PIPE SECTIONS 6 /o f i  
JOINING METHOD S C Y Q u )  FLUSH . V c r  

\ 

0.0. p$B 1.0. q& 

n+ CFRDF-R 

. . . .  . . . . . . . .  . . . . . . . .  
0.0 

. .  .2.0'  . . 

I 
. . .  . .  . . .  . . . .  

0 .  . . .  . . . . . . . .  t: - . : . .  

I 

ITEM 

~~ 

BOTTOM . 

BOTTOM . 

TOP OF RISER PIPE 

: GROUND SURFACE 

.... BOTTOM.OF' PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 
GROUT /SLURRY 

' BENTONITE 

. SAND 

GRAVEL 

PERFORATED SECTION 
PIEZOMETER TIP 

pBOTTOM OF BOREHOLE 

DISTANCE ABOVE/BELOW ELEVATION I GROUND SURFACE ( FI-) ( Pt )WL 

. .  

B@TTO%l 3 7  
BOTTOM &t 
BOTTOM g5 - 
BOTTOM 114 
6OTTOM sJr> 

TOP 
~ 

-TOP 

TOP 

TOP 

TOP 

-- BOTTOM 

BOTTOM 
BOTTOM 

GWL AFTER' INSTALLATION 

THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
b*- .a A SENSlTlVlTY TEST PERFORMED ON THE PIEZOMETER? 

YES 0 
Y E S O  



~ ~ ~ I T ~ R I N G  ELL INSTALLATION RECORD 
11/21/91 

PROJECT NAME: F e r n e l d  R I / F S  F I E L D  ENGJGEO.: LOWELL Y l L L E  DATE: 01/15/88 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
BCUING NO. : 2064 N,E COORDINATES: 480720.10, 1382183.9 
E L L  W E E R :  2064 DATE OF IYSTAL.: 

BOREHOLE D R I L L I N G  

F e e t )  
TO: 80 CASING TYPE : W N I T O R I N G  E L L  

: I / A  FRCU: N/ATO: N/A U S I N G  D I M . :  6 In. I D  &siNG SIZEiS) ~ U S E D : - < i n  F e e t )  
SIZE: 10 FRCU: 0 TO: 85 
SIZE: N/A FRW:  N/A TO: N/A 

WELL DESCRIPTION 
- S t a i n l e s s  S t e e c  m Z : E ' O  SECTION: 

.)nu r i r c  a 
CU4MENTS S I -  ""IC*, "..._.".". 

___- 

PROTECTION SYSTEM 

LOCKING CAP AND LOCK 

.----------_-.---___-------- 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTToll OF PROTECTIVE P I P E  

ATE0 SECTION 

OF BOREHOLE 1 W L  AFTER INSTALLATION 

3.0 F t .  

2.0 F t .  
0.0 

I 
: No J- 

YAS A S E N S I T I V I T Y  TEST PERFORMED ON THE E L L  : N o  

REMRKS - -  COWlENT AREA 

?EMARKS : WHITE CORRECTIONS WERE MADE BY L M L L  WILLIE AT THE TIME THIS FORM WAS 

C M E N T S :  
COWPLETEO. 

6602 

i 
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'ROJECT NUMBER: (dhZ PROJECT NAME: F~"-IZLV&D JZ !/25 
WRING NUMBER: 2i, G COORDINATES: DATE: &/=/e7 
LLEVATION: GWL: Depth Datemime . DATE STARTED: @zr/@V 

Depth Datemime DATE COMPLETED: 8/31/87 iNGINEERICEOL0GIST: D. 0 
;E OF .s )RILLING ME - 

DESCRIPTION 
-. __ 

R E M A R K S  

4 

a i. 

b 
% 13'' 

IY" 
6 
b 

lo 

a I 
3 

7w3 

7 4  

6.0 - 

1 a 
l 

I 
3, 

b 
7 

10 
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OJECT NUMBER. I& 2 
BORING NUMBER: 2 db 
ELEVATION: 

ENGINEERIGEOLOGIST: D O f i f f m  

6602 

FEnrtAw RI fF5 
4 

PROJECT NAME 

COORDINATES: DATE: B-aL- 8 7 
GWL: Depth Datc/Timc DATE STARTED: %-as- e 7 

Depth CJata/Time DATE COMPLETED: $- 3 l-0 
r , - 
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LEVATION: 
NGINEER/CEOLOGIST: 0. omE/ Depth 

GWL: Depth 19,s /Date/Xrne 8-.@67@@ DATE STARTED: e-Zs-87 

OF 5 
DateTT:rne\ DATE COMPLETED: 8-9-87 

3 PL 
I 

3 
lb 

qc 
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2 PROJECT NAME. PEIZN&LO 1,'s JECT NUMBER: 

COORDINATES: DATE: 6-3-97 
GWL: Depth 52-c Date/Time&13,b7 MzS DATE STARTED: 

R I N G  NUMBER: Zbb 
i LEVATION: 0-25-8 7 

Depth S/. b g  Date/TimeW//87 / W  r / (  DATE COMPLETED: 8-31-87' 
)RILLING ME1 
I 

b3.0 - 

i 

t 
I 

.VOTES: 

Tcbc 
. .- 

DESCRIPTION _______ 

L . 0  ' f D  
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I E R W  R l / F S  VISUAL CUSSIF ICAT1oY Of  SOILS 

PROJECT W E R :  602 3.2 1 PROJECT NAME: rnPt RI/fS 
WING W E R :  2066 

1- ELEVATION: 578.2 

ENGINEEP/CEOLOGIST: 0. OAKLEY 

CaNtDINATES: NOUTH 483,938.95 EAST 1,376,703.45 
M: Depth Y/A D a t o / T i r  w/A DATE STARTED: 08/25/87 

DATE: 08/2)/87 

D e p t h  N/A D a t c / T I m c  w/A DATE CQIPLETED: 08/31/87 

DRILLING METHODS: CABLE-1001 PAC€ 1 OF 6 - 
D 
E 
P 
1 
H 

- 
- ... 

'1.5 - 

3.c 

- 
B 
L S  
O A  
Y W  
S P  

L 
O E  
N - 
6 
6 

-5 ~ 

- 
6 
6 
6 

- 
R 
E l  
C I  
o t  
V I  
E l  
R !  
Y - 
.. 

13 -_ 
- 

14 

- 

16 

- 

17 

- 

16 

- 

16 

- 

13 

- 

8 

- 

17 

- 

9 

- 

- 
S 

U Y  
S W  
C B  
S O  

L 

1 
S .  
f 

I 
A D 1  
H A 1  
P T M  
L E E  
E .  

RWARKS 

S T I F F  BROW SILT,  TRACE F I N E  SAND. . 

CL 

- 
E L  
CL 

STIFF BROW S I L T Y  CLAY, TRACE FINE SAND. 
07001 

08/25/87 
1150 

1 
2 
3 

M E D I W  S T I F F  REDDISH Y E L L W  CLAY - TRACE SILT.  
MEDIUM S T I F F  LIGHT GRAY CLAY, TRACE SAND AND SILT. 

4.5 - 
MEDIUM S T I F F  LIGHT GRAY CLAY, TRACE SAND AND SILT. 

07003 
08/25/81 

1510 

1 
2 
3 

CL 

6.t - 
SOFT LIGHT Y E L L W I S H  BRCUN CLAY. SOFT LIGHT GRAY SILT, TRACE 
FINE SAND AND CLAY. 07004 

08/25/8i 
1700 

1 
1 
2 
- 

1 
3 
2 
- 

6 
7 
10 

CL 

7.! 

ML 
CL 
CL 

N/A LIGHT YELLOWISH B R W N  S I L T  S W E  CLAY. 

MEDIUM STIFF Y E L L W I S H  BROW CLAY, SOnE S I L T ,  TRACE SAND. 
SOFT LIGHT GRAY CLAY, TRACE SILT. 07005 

08/26/8i oaoo 
.9.( - 

10.5 

SP 

- 
ML 
SP 

UEDlIJH DENSE YELLOWISH BROW, C O M S E  SAND, TRACE GRAVEL AND 
SILT. 

- 
VERY STIFF Y E L L W I S H  RED S I L T ,  YrrE SAND, TRACE CLAY. 
REDDISH BROW SAND MEDIUM DENSE GRAVE, TRACE SILT. 6 

7 
11 
- 

4 
16 
17 
- 

2 
5 
6 
- 

12.a - 
HARD GRAY SANDY S I L T ,  TRACE GRAVEL. 
LENS REDDISH BRUIN MEOlUn SAND, TRACE GRAVEL AND SILT. 

nL 
SP 

Y/A 
Y/A 

13.5 - 

15.c - 

STIFF GRAY S I L T ,  TRACE CLAY. 
STIFF.DARK GRAY MEDIUM SAND, S W E  S I L T ,  TRACE GRAVEL. 

SCANNED - BACKGROUND READINGS. DRILLER - HARRY. DYKES. 
YITH STANDARD SPLIT SpooY W L E R  - 2.0" 0.0. 

ASSISTANT - TIM HARRIS. R I G  - CYCLOUE 42. ,SAMPLES 



6602  
WOJECT W E R :  602 3.2 

KJRlNG M B E R :  2066 

XMB) ELEVATION: 578.2 

PROJECT NM: fMPC R I / f S  

COORDINATES: NORTH 463,938.95 EAST 1,376,703.451 DATE: 08/2z/87 

CYL: D e p t h  Y/A O a t e / T i m e  N/A I DATE STARTED: 08/25/87 
I 1 

ENGIYEER/CEOLOCIST: 0. OAKLEY D e p t h  Y/A D a t e / T i m e  N/A DATE KUPLETED: 08/31/87 

3 R I L L l N C  MTHaDS: CABLE-TOOL PAGE 2 O f 6  
I 

- 
B 
L S  
O A  

S P  
L 

0 E -  
N 

u n  

S 
A 0 1  

L E E  
E 

n ~ i  
P I M  

R 
E .I 
C Y  
O C  
V H  
E E  . 
R S  
Y 

. __ 
3 
6 -  
7 

OZolO 
08/26/87 

1510 
9 1  16.5 - 

18.C - 

19.5 

5 
7 
8 

0701 1 
08/26/87 

1530 
13 

S T I F F  GRAY SILT,  S W E  CLAY, TRACE GRAVEL. HL 

- 
ML 
CL 

- 
CL 

4 
5 
9 

9 

STIFF GRAY S I L T ,  S W E  CLAY, TRACE GRAVEL. 
HARD GRAY CLAY AND SILT,  TRACE GRAVEL. 

15 . 

07013 
07014 

08/26/87 
1555 

11 
13 
22 

21 .c I 
07015 

1615 
08/26/87 

8 
12 
20 
- 

20 
15 
25 
- 

20 
15 
25 

I HARD GRAY S I L T Y  CLAY, TRACE GRAVEL AND SAND. 

l3 I 22.! 

07017 
08/27/83 

1 ON 
12 

24.c - 

24.t 

07016 
08/27/61 

1025 
l 2  I 

07018 
08/27/8i 

1110 

9 
19 
26 

5 
26 
50 

- 25 .! - 

27.t - 

28.! 

07019 
08/27/8i 

1150 
10 I 

07020 
08/27/8; 

1330 

7 
10 
50 

7 
10 
50 

17 
27 
40 

- 

- 

l6 I .. 

07021 
08 27/8i 
1530 

28.! 
7 

S0.t - 
07022 

08/27/a; 
1410 

WOTES: 
W L E  SCATWED - BCLCKGRWND REhDSINCf. SAMPLES TAKEN WITH SANTOARO S P L I T  S W  SMPLER - 2.0" 0.0. DRILLER - W R Y  

- DYKES. ASLlSTAIIl - T I M  HARRIS. R I G  - CYCLONE 42. 



FERNALD RI/FS 

PROJECT YLWBER: 602 3.2 

BORING NUMBER: 2066 

CROUWD ELEVATION: 578.2 

ENCINEER/CEOCOCIST: 0. OAKLEY 

VISUAL C L A S S l f I C A T I W  O f  SOILS 6602 
PROJECT W: FNPC RI/FS 

COORDINATES: YOATH 483,938.95 EAST 1,376,703.5s 

tvL: Depth Y/A 

DATE: 08/25/87 

Datc/Tfme Y/A DATE STARTED: 08/25/g 

DATE EOIPLETED: w/31m Depth Y/A Detc/Timn Y/A 

D R I L L I N G  W E T K O S :  U B L E - 7 0 0 L  

\ 

PAGE 3 OF 6 

D S  B R 
E A D 1  L L  E f  
P N A I  O A  C Y  
1 P T M  W M  o c  
H L E E  S P  V H  

L E E  
0 E R S  

j F  
Y Y 

07023 17 

lG10 50 
-08/27/87 - 27- -14 - -- - --__- -----___ __ 

30.0 

1 s 
U Y  1 
S N  s 
C B  f 
s o  

L 

REMARKS 

__ - 

- __  __ 



6 0 2  FERNALD R I / F S  VISUAL C U S S l F l U T I W  OF SOILS 

PROJECT W E R :  602 5.2 I PROJECT NAME: F W C  RI/FS 

m I N G  W E R :  2066 

CROWD ELEVATIW:  578.2 

ENGINEER/CEOLOGlST: 0. OAKLEY 

COOUDINATES: NORTH 483,938.95 EAST 1,376,703.45 DATE: 08/25/87 

M: D e p t h  Y/A D a t e / T l r *  N/A DATE STARTED: 1/25/87 

D w t h  N/A Datc/Time U/A DATE U W L E T E D :  08/31/87 

DRILL ING NETHODS: CABLE-TOOL 1 PACE 4 OF 6 

__ 

31.5 

E 

-Q7D24- 

1450 
08/27/87 

B 
L E  
O A  
Y M  
S P  

L 
0 E .  
N 

-13- 
17 
37 

1520 10 
33.0 

~ 

NOTES: 

- 
R 
E I  
C h  o c  
V I  
E t  
R S  
Y - 
- 
13 

- 

10 

- 

16 

- 

12 

- 

- 

9 

- 

- 

HARD GRAY CLAY, SWE SILT  AND GRAVEL, TRACE SAND. 
-IIARD-CRAY-SI LTY-CL-AYTTRACE-GRAVEL-AND-SAND-. 

VERY STIFF GRAY SILTY CLAY, TRACE SAND AN0 CRAVEL. 

VERY DENSE STRONG BROWN SAND, TRACE GRAVEL AND SILT,. 

VERY DENSE STRONG BROWN SAND, TRACE GRAVEL. 

VERY DENSE STRONG BROUN SANDY GRAVEL, TRACE CLAY. 
HARD GRAY SILT,  TRACE CLAY AND SAND. 

SAMPLE SCANNED - BACKGRWND READINGS. W P L E S  TAKEN UlTH SANTDARD S P L I T  SPOON SAMPLER - 2.0" O.D. DRILLER - HARRY 
DYKES. ASSISTANT - T I M  HARRIS. RIG - CYCLONE 42. 

.. . 



f E R W  R l / f S  VISUAL C l A S S l f I C A T I W  Of SOILS 6602 
PROJECT YUCBER: 602 3.2 I PROJECT NAME: fWC R I / f S  

m I N G  W E E R :  2066 I COORDINATES: NORTH C83,938.% EAST 1,376,703.451 DATE: 08/2S/87 

ENGlNEER/GEOLOCIST: D. W L E Y  Depth N/A Datc/Tlme Y/A 

D R I L L I N G  WETHOOS: CASLE-TOOC 
I DATE CWPLETED: 08/31/87 

PAGE 1 f f 6  qrJ n L E E  

E 

- 
B 
1 s  
O A  u n  
S P  

L 
O E  
Y - 

18 
- 25- 

17 
- 

R W K S  

I 

HARD GRAY SILT,  TRACE CLAY AND SAND, LENS GRAY CLAY. ML 

I 
50.01 

c 
20 
18 

HARD GRAY CLAY,, TRACE S ILT .  
HARD GRAY S ILT ,  SO(E SAND, TRACE CLAY. 

CL 
ML N/A 

55.0 I 
07031 
07032 

08/31/61 
1025 

56.5 

VERY S T I F F  GRAY S ILT ,  SOWE SAND TRACE CLAY. 
VERY S T I F F  GRAY CLAY, S W E  SAND: TRACE S ILT .  
MEDIUM DENSE GRAY SAND, TRACE CLAY, S W E  S ILT .  

60.0 I 
NOTES: 
SAMPLE SCANNED - BACKCRWND READINGS. E T  SAND. DRILLER - HARRY DYKES. ASSISTANT - T I M  HARRIS. R I G  - CYCLONE 42. 

SAMPLES TAKEN U I T H  STANDARD SPLIT SPOON SAMPLER - 2.0" 0.0. 



PROJECT YUIBER: 602 3.2 
B O R l Y t  W E E R :  2066 

PROJECT W :  F W C  R I / f f  

COORDINATES: NORTH 483.938.45 EAST 1,376,703.451 DATE: 08/25/87 

I :  

~ 

CROWD E l E V A T I a :  578.2 CVL: D e p t h  N/A D a t c / T i m e  I I /A 

ENGIYEER/tEOLOC1ST: 0 .  W L E Y  D e p t h  W A  D a t u / T l m e  #/A 

D R l L L l Y C  METHmS: CABLE-TOOL 

s 
A D 1  
M A 1  
P T M  
L E E  
E 

DATE STARTED: 08/25/67 

DATE CWPLETED: 08/31/67 

PACE 6 Of 6 - 
8 
1 s  
O A  
Y M  
S P  

1 
O f  
W - 

- 4 - 7  
6 
10 

I 

R 
E l  
C Y  
O C  
V H  
E E  
R S . . - .- - ..__ - . .- 
Y 

. 

. . ... . 

..MED.lLDI~DENSE_CRAY_SAND. ..SOcE_ SlLT,-T-fl&CE CLAY, 
VERY S T I F F  GRAY CLAY, fRACE SAND AND S I L T .  

18 

5 
U Y  T 
S M  f REIURKS 
C B  f 
S O  

L 

__ 

I BOTTOM OF BORING 63 1 
I NOTES: 

DRILLER - HARRY DYKES. ASSISTANT - TIM HARRIS. R I G  - CYCLONE 42.  S P L I T  SPCQN SAMPLES TAKEN WITH STANDARD TUBE - I 2.0. 0.0. 



P R O T E C T I V E  R I S E R  C A S I N G  7 

A P P R O X I  MATE EXISTING 
GROUNO S U R F A C E  

I aorrov  O F  BORING 63' 
uOTES: 
I . R I S E R  P I P E  15 $ I N  I O .  S C H E D U L E  

PIPE, T H R E A O E 2  . T ~ : S H - J O I N T E D .  
2.SCREEN I S  4 IN 1.0 S S  PIPE C O N T I N U O U S  
SLOT S C R E E N  (0.01 0 IN. SLOr S I Z E ) .  

3.LOWER E N 0  OF S C R E E N  I S  CAPPED. 

I N S T A L ~ A . T I O N  OEUI L S  
MONITORING WELL 266 

4. E L E V A T I O N  OF W A T E R  L E V € L  

.. - . . ... . 
. . . . . . .  , ... .. . 



FERNALD 
RVFS 

TYPE sTp\u\e % \  ,\m (3 \ b) 

DIAMETER OF PERFORATED SECTION 4 " /]> 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN 

AVERAGE SIZE OF PERFCRATIONS .6/ r f i d  
1 

TOTAL PERFORATED AREA 1.: 

PIEZOMETER DESCRl PTlON 

6) RISER PIPE MATERIAL < q & j  AJlE<< s m 6 /  - 
RISER PIPE OIAMETSRS: 

LENGTH OF PIPE SECTIONS 
0.0. 4 3/% - I. 0. 4 'r 

/ 0 I=T, 
JOINING METHOD T hLf=.Ak\ hull C W ) s / L  - 

(FLUS+ ~ I U T  t H R k  m = n \  
I 

RISER PROTECTIVE PIPE LENGTH 5 FT.  - 
PROTECTIVE PIPE 0.0. 10 /tb( 

OTHER PROTECTlOh f-OCl'l464ZLE 
I\hJJs L o C t  

DISTANCE ABOVE /BELOW E L  E VAT I ON 
ITEM GROUNO SURFACE (n) (Fr 

2.s FTc 

TOP OF RISER PIPE 2,6 F T .  
GROUND SURFACE 0.0 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS : / 

GROUT/SLURR'@oL@& TOP a BOTTOM 3t%? T@P BOTTOM 

BENTONITE EtL 675 TOP 3s,3 BOTTOM yLI(.07 -TOP BOTTOM 

SAN 0 TOP yv,6 BOTTOM-' 33e TOP BOTVM 

BOTTOM & TOP BOTTOM 

BOTTOM 60' TOP BO 'TOM 

Lis 4RZwEL Clsm TOP 

PERFORATED SECTION TOP 45' 
PIEZOMETER TIP 6 2 4 .  f SbbT Ta*p) 

BOTTOM OF BOREHOLE 6 3 '  . 
GWL AFTER INSTALLATION 

b 



6602  

MELL 2070 

c 

. - 



6 6 0 2  
WELL INFOMATION SHEn 

Weston: 1 *> -. 16 ,< I 
Instal  1 er/I .D. Number: 
OM: NLO: 

Location: 
Well Locat ion:  L ~ ~ c c  9 

Approx. S i t e  Coordinates:  ] 3 ? d 9 2 ?  S o r  N 4 7 6 7 5 d  E 
Ground Eleva t ion:  5 7  2. 17 0 

d L J T > , r P  7 rLf l  r. r0-f L q  UI f / f ,  &* 

-_ _ _  --State P-l ane -Coordinates:--- - __- -  --__ - -E --L-N-----  

Monitoring: 
Aquifer :  . u f p ~ ,  5 P 6 

Parameters  Monitored/Frequency: 
a Monitoring Program! 

ApprOX. Water Table Eleva t ion :  3 3 . 2 .  b b  Depth t o  Water: 7 a . s a  

- -. r_ - -  , -  
D r i l l i n g :  
D r i l l i n g  Method: J a \ \ a d -  r > k ~  * v$D D r i l l e r :  
Date of I n s t a l l a t i o n :  
Borehole D i  ameter: Casing Diameter: 
Borehole Depth: I C  a .  7t Casing Length: 

- .  
3 -  2-4 '~ > Completion Date: 3- 2r- Sb 

I' 

Type O f  Logs: 

We1 1 Const ruc t ion :  
B a c k f i l l  Type: 
Screen I n t e r v a l :  4 77-40? ( 1 6 ' )  
Screen Type: 
Type of Pump: 
Pump Capaci ty :  
Casing E l  e v a t  ion : 5'14. a 4 o 1  

Type Annu la r  Space Seal s: 
Screenpack Materi a1 : 
Casing Type: 
Pump Model: 
Date Pump I n s t a l l e d :  
Height  of S t ick-up:  9. GZ ' 

Hydrologic  Tests: 

Remarks : 

Completed By: Ext.: Date: 



. s 

6602  

4 

4 

-. 

PERCHED CFKIUND 
WATER FROU 6.5' 
lo 7.5'; HSBE 
rn AUCER 
REX(0VAL 

HARD GuAIJaLY 
MATERIAL FRCU 
19.75' TO 215. 



6602  

RNARKS 

5-14 RETAIND 
'of? CHEMICAL 
WALrsEs 

PRoClECTmx sa3063 BORING N b  IT-SA 
s E E r - 2 - 0 f 3 -  

000281 



P R M C T  NO. 503063 

E R Y  OPESE ClUY flNE TO COARSE SAND 
WD flNE TO COARSE GRAVEL TRACE 
SLT, WET 

. .  - -  

RES 
Iws REMARKS 

BORING NO. IT-SA 
QiEET3 c f 3  

OW282 



6 6 0 2  

GENERAL NOTESANDLEGEND 

VlLL 2 

?SA 5 PENETRATION REFUSAL RESISTANCE AND 

FRACTIONAL INCREMENT DRIVEN IN FEET 
0 SArO R wrrtn 

-.crrr U D ~ I I M A T E  E I I S T I M C  
Clouw 8.D.W z. GROUND WATER LEVEL AND DATE 

Q YLT - APPIOIIMATC TO? 
Q Roc. 

u S C 5 UNIFIED SOIL CLASSlflCATION SVSTEM ICAPITAL LETTERS 

INDICATE LAB TEST CUSSIFICATION LOWER CASE L E n E R S  
INDICATE VISUAL FIELD CLASSIFICATION) 

CLAT 

'B = A * <  Y A T T C I  

TRACE - INDICATLS WY( OF ¶ T O  12% Of SUIJCCT Y A T L I I A L  Bv W C i G m T  
SOME - INDICATES raCsEm OF I2 TO l O % O f  S u I J f C T  Y A T C l l A L  BY WEIGMT 

A N D  - INDICATES APP.OIIMATiL1 LOUAL POITIONS gr SLb&CT MATERIAL IT rC ;-- 

THE BORING LOGS AND RELATED INFORMATION 
D E W 1  SUBSURFACE CONDITIONS ONLY A T  
THE SPECIFIC LOCATIONS AND DATES INDICATED 
sol1 CONDITIONS AND WATER LEVELS AT 
OTHER LOCATIONS M A V  DIFFER FROM CONDITIONS 
OCCURRING AT THESE BORING LOCATIONS ALSO 
THE PASSAGE OF TIME M A V  RESULT IN A 

BORING LOCATIOIIS 
CHANCE IN CONDITIONS A T  



6602 

WELL 2106. 

J 



. .  

.' 

- .  

a 
2-w -- 
a: 

. Y). , . . . .  
. .  . .  . . . . .  

, .  ., : 
,- .i 

. .  

. .  

- . .  . .  
. . .  . . .  .. . . . .  

. . .  

. .  

-: 

-& T O O L -  - 

. .  

. . . .  . .  

p m c -  cc S O R ~ J ? ~  2106 = 35 F f  

. . . . . . . . . . . . . . . . . . . . . .  . .  - . .  . ' .  -:. . . . . . .  . . .  . . . .  

. . . . .  , .  . .  . .' 

, -  
/ OF / 

~- . _.__. - ____. 

. REMARKS . .  
. .  . . .  

_. . . . .  
. .  

. . .  . . . . .  
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FkRNALD . . 

. . .  . . . .  . . .  ............ . .  . . . . . .  ... . . .  . . . . . .  .. . . .  . . . . . .  . . . .  ....... . . .  .......... . . . .  . ...*... .- >e. :: - .-: y -,,..'., ,..-...... .:, , . ' . .. 'R.VFS.. 
PIE20 METER'INSlALLATION 

. .  .... . . . . . . . . . .  . . .  
1 . . :. i . 

i ..._>! , . .  . _ .  

ROJECT NAME FIELD ENGJGEO. 7-61?- 
PRCJECT NC. CHECKED BY U A N e r  t el OAT€ 2 - 9 - 2 9  

PIEZOMETER NO. ' t/& OATE CF INSTALLATION rl arlRy 

cb: : 

BORING NO: 

. -  
\ 80REHOLE DRILLING - . . . . . . . . . .  

a RISER PROTECTIVE PIPE LENGTH 5 .W OTHER PROTECTlOh / O C f i k u  h /  &,a d 4 / 4  
PROTECTIVE PIPE 0.0. 10. fL;p 

~------ 

~ ....... 

. . .  . .  

i 

I I GROUND SURFACE h ,  OISTANCE ABOVE /BE OW ITEM 

I TOP OF ElSER PIPE I 2 . I  
GROUNO SURFACE 0.0 
BOTTOM OF PROTECTIVE PIPE. 

b.. f-7 4 Jf 
BOREHOLE FILL MATERIALS : 

GROUT / SLURRY 

BENTONITE 

!,WZ9mND&@,\&q 

w30 c r s  SA- 
PERFORATED SECTION 

. PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

1 GWL AFTER INSTALLATION 
3 5 w  

E L €VAT I ON 
( 44- 1 1 

I 

TCP BOTTOM 

TOF BOT TOM 
TOP eOTT@M' 

TOP BOTTOM 

TOP BOTTOM 

8 



1 6602 

I 



WOWITORING UELL INSTALLATIOY RECORD 
11/21/91 

PROJECT NAHE: F e r n a l d  R l / F S  F IELD ENG./GEO.: 5. BATTELLE DATE: 01/31/89 
PROJECT NO. : 602.3.2 CHECKED BY : Y. A. HERTEL DATE: 02/09/89 
BORING NO. : 2106 N E COORDINATES: 476096.82, 1379580.2 
WELL NWBER: 2106 DATE OF INSTAL.: 01/31/89 

- a c w  
f ) C U & : T ( i i  F e e t )  

FRO(: 0 TO: 35 
FLUID: N/A FRO(: N/ATO: N/A 
NOTES/CCUMENTS: 

- a e  amner EZ!%' kJ&7,?NW:: 
CASING TYPE : MONITORING UELL 
CASING DIAH.: 4 In. I D  
CASING SlZE(S) USED: ( in F e e t )  

S IZE:  10 FROM: 0 TO: 35 
SIZE: N/A FROM: N/A TO: N/A 

I 
PROTECTION SYSTEM 

~ 

LOCKING L I D  U/ PADLOCK 

- S t a i n l e s s  S t e e l  

PERFORATION TYPE: S l o t s  -- - -__ - 0 3 ; :  4-3/8-In;- l . D ; : - 4 - l n v  
AVG. SIZE OF PERFORATIONS: .010 (In.) LENGTH OF 1ST P I P E  SECTION: 2 F t .  
TOTAL PERFORATED AREA: 15 F t .  2ND P I P E  SECTION: 5 F t .  
NOTES/CWnENTS: 3RD P I P E  SECTION: 10 F t .  

k R l s ~ T ; k i :  

COMMENTS 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE PIPE 

- - - - - - - - _ - - - _ - _ - - _ _ _ _ _ _ _ _ _ _ _  
WELL T I P  
BOTTOM OF BOREHOLE 
GUL AFTER INSTALLATION 

u r n  UELL 
VAS A S E N S I T I V I T Y  TEST PERFOR 

- 
GROUND SURFACE 

31.9 
35 
N/A 

? : Q  

wT:: .urLL : tfo 

ELEVATIOW 
HSL 

540.80 
538.9 

REClARKS - -  C W E N T  AREA 

REMARKS : J I M  TESORIERO OBSERVED D R I L L I N G  OF BORING, SARAH BATTELLE OBSERVED 

CCUMENTS: 
UELL INSTALLATION. 

6602 

.- . ... . . . . - - 

, 
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WELL 
. . . -_ . . -. . - . . - .- . . . . . . . - - . - . . 

2120 

. .  



FERNALD 
R V F S  

2 

I '. 



. F f R N A L U  
RVFS 6602 

VISUAL CLASSIFICATION OF SOILS 

I 

I 
NOTES. , 
1 

I 
. . .. . . .. - ..:4 : 



FERNALD 
RIIFS 

- 6 6 0 2  

! 

t 
0 

2.SCREEN 13 IN 1.0 P I P E  C 3 H T l N U O U S  

3.LOw€R EN0 OF S C R E E N  IS C A P P f O .  
SLOT S C R E E N  ( 0.0 0 IN S L O T  S I Z E I. I?4STALLATION O E T A I L S  

MONlTOaING 



6602  

L 

t 
0 



FERNALD 
RVFS 

L 

h -R ORlLLlNG METHOD CABLE T O O  L TYPE @F BIT - - 

-- - - - - - - - _ _  
CASING SIZE (SI USED: 

- - -  --  - -_-__ __ - - 
ORlLLlNG FLUID (SI USED: - -  - __  _ _  

FLU10 wA=R FROM 0 TO 7 6 .  0 SIZElO.0 id \.aFR@M 0 TC 7 B  -0 f l -  

F L U I O S F R O M  - TO s12dJ4- FROM - TC - c- 
i . 

6602  

' TYPE f v 1 d u I r 4 L  MGLL 
OIAMETER OF PERFORATED  SECTION^;^ i d  m- 

SLOTS.@ HOLES 0 SCREEN 0 
PERFORATION TYPE: 

AVERAGE SIZE OF PERFCRATICNS a. 0 I 14 

TOTAL PERFORATED AREA 15-6 6 

PIEZOMETER INSTALLATION SHEET 

1 
RISER PIPE MATERIAL? IC ~ t ~ t r l m  ~ G L ,  

RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS 10.6 PT 
JOINING METHOD f ctJsH Jor~w T n e A m  

0.0. 4->'s Jd - 1.~.4..0 r rJ  

RISER PROTECTIVE, PIPE LENGTH OTHER PROTECTlOh t f r d G E 3  bc''tJG 

PROTECTIVE PIPE 0.0. \ o  314 I d  C P  d€R W t 7 H  ?A>LO L< 

I I I OISTANCE ABOVE /BELOW E L E VAT ION 
GROUND SURFACE (FTI 0 ITEM 1 

2 .s- 
TOP 0.0 8OTTOM 49.0  
TOP 4 - 8 . 0  BOTTOM 5 3 . 0  

I I 2 . D  I ! TOP OF RISER PIPE . 

r- ~ 

I 

TCP BOrrOM 4 
*TOP BOTTOM 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

~~ 

TOP 5 3 . 0  
TOPNAY ' 

BOREHOLE FILL MATERIALS: 
GROUT /SLURRY 

BENT0 N I T E 

GRAVEL W O ~ J E  USCD 
BOTTOM 76.0 TOP , 8CTTCM 

~ O T T O ~ $ ! J ! J  TOP 8OTTOM 

PER FOR AT E o SEC T I ON 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

I GWL AFTER INSTALLATION 

0.0 I 

TOP Se.4 I BOTTOM 1 

WAS THE PIEZOM€TEA FWSHEO AFTER INSTALLATION? Y E S O  N 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  N 
REMARKS huAT llks &&At% 4 - aur Tb CAS 

b . 0  FT- w bb.0 F 7 .  tom. 7cMC &n frJ AeLunb. 
0 



M O N I T M I N G  V E L 1  INSTALLATION RECORD 
11/21/91 

PROJECT NAME: Fernald R I / F S  F I E L D  ENG./GEO.: M. GARMAN DATE: D2/28 /90  
PROJECT NO. : 602.3.2 CHECKED BY : E.T. DATE: 03/02/90 
BORING NO. : 2120 Y E COORDINATES: 680186.92, 1382123.0 
M L C  NUMBER: 2120 DATE OF INSTAL.: 02/28/90 

- a e o o  
i)cl&D:T(iA F e e t )  

FROM: 0 .TO: 76.0 
FLUID:  N/A FROM: N/ATO: N/A 
NOTES/CW)(ENTS: 

- a e  aamer 
E;:N:' k&&h?Y:  
CASING TYPE : ewWITOR WELL 
CASING D I M . :  4.0 In. !D 
CASING S I Z E ( S )  USED: ( in F e e t )  

SIZE: 10 FROM: 0 TO: 78.0 
SIZE: N/A F R W :  N/A TO: N/A 

I I 

E L L  DESCRIPTION 

6602  

- . .___. - -  

NOTES/CWENTS:  3RD P I P E  SECTION: N o t  N o t e d  

PROTECTION SYSTEM 

p: 5.0 F t .  
PROTECTIVE P I P E  O.D.: 10 3 In. 

HINGED LOCKING COVER WITH P 

-CLL TIP 

GUL AFTER INSTALLATION 
aoiion OF BOREHOLE I 

4- 
WAS A S E N S I T I V I T Y  TEST PERFOR 

REMARKS - -  COMMENT AREA 

v 
GROUND SURFACE 

2.0 F t .  

2.5 F t .  
0.0 

0.0 48.0 
48.0 I 53.0 
53.0 76.0 
58.4 73.4 

P 
MSL 

REMARKS : FIRST ATTEMPT OF T H I S  BORING WAS RELOCATED DUE TO CASING BREAKING FROM 

COMMENTS: 
60.0 FT. TO 80.0 F T .  20 F T .  TOTAL LEFT I N  GROUND. 

f 
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6 6 0 2  
PROJECT NWBER: 642 3.2 

BORING W E E R :  WU 

GROUND ELEVATION: 582.5 

1 
PROJECT W E :  FMPC R I / F S  

COORDINATES: NORTH 481,508.29 EAST 1,379,W2.57 DATE: 09/18/90 

WL: D e p t h  N/A D a t c / T l r r  Y/A DATE STARTED: 09/18/90 
ENGINEER/GEOLOCiSI: M. S u A W u l  D e p t h  N/A D e t c / T i r n  Y/A I 
ORILLI'NG METHCOS: CABLE-TWL 

DATE UXPLETED: 09/25/W 

PAW 2 OF 6 

<.25 

0.2s 

N/A 

1 .o 

1 .s 

H r v  0.0  Fpa 
a = 0 - ar = roo-12- 

Hnvr 0.0 ~p 
a = O  cpr ~r = 80-100 c;p 

H n u  0.0 pps 
a = O  Wa a r = w  

H r v  0.0  pa 
a = O  cpa a r = w  

FERNALD R l / F S  VISUAL C L A S S I F I U T I Q I  OF SOILS 

- 
S 

U I  
S M  c e  s o  

L 
. .. 

- 
w- 
sn 
CL 

sa 
- 

-LOOSE -GRAY-(2.5-Y-5/0) ,-Si LT--CLAY--GRAVEL- MIXTURE-,-SWE- - CCSBLES TRACE OF SAND, UET. 

MI C ~ B L E S ,  VET. 
LOOSE 

L 

hRAY (2.5 Y S/O), CLAYEY-SILTY SAND, TRACE OF GRAVEL 
H r v  0.0 

8r = 100-11ocpl 

LOOSE GRAY (2.5Y 5/01 S I L T Y  CLAYEY SAND SOnE GRAVEL WET. R/A 
HW 0.0 pp~ 
a = O  cp 
6r = loo-11- 

M R Y  SOFT, GRAY (2.5 Y 5/0), GRAVELLY-SILTY CLAY, W E  SAND, 
LOU PLASTICITY,  WET. 
m f T  GRAY (2.5 Y 5/01, SILTY CLAY, S W E  PEBBLES AND GRAVEL, 
MEDIW TO M I G H  PLASTICITY, WET. 

CL 

CH 

LOOSE GRAY (5 Y 5/11 ,  GRAVEL-SAND-CLAY MIXTURE, WE SILT,  CIXBLES, MEDIUM PLASTICITY IN CLAY, VET. 
GC 

, 
FIRM, GRAY (5 Y 5/11, GRAVELLY CLAY, SWE S I L T  AND COBBLES, 
L W  TO MEDIUM PLASTICITY, WET. 

CL 

- 
CL 

- 
CL 

F I R M ,  GRAY (5 Y 5/11, S ILTY GRAVELLY CLAY, SCUE COBBLES, LOU 
PLASTICITY,  HOIST. 

l - O  x.0 mall 
ar = 110-112qn 

jFIRJ4, GRAY ( 5  Y S / l ) ,  SILTY CLAY, TRACE OF GRAVEL AND COBBLES, 
L W  TO MEDIUM PLASTICITY, MOIST. 

NO RECOVERY AFTER TWO (2) ATTEMPTS, COBBLE BLOCKING SpooW I N  
LOOSE U T E R I A L  - SAMPLED WASH MATERIAL. 

~~ ~~ 

LOOSE, GRAY (5 Y 6/11, SILTY GRAVEL WITH LIMESTONE COBBLE 
FRAGMENTS, TRACE OF CLAY, MOIST TO VET. 

FIRM, GRAY (5 Y 6/11, S I L T Y  CLAY, SCME SAND AND PEBBLES, LOU 
TO HEOlUn PLASTICITY, HOIST. 

CL 

MOTES: 
kLL S O I L  SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. SOIL COLORS IDENTIFIED USlNC HUNSELL COLOR CHARTS. I 



GROUND ELEVATION: 582.5 
ENGINEER/GE(KOCIST: M. SWAN= 

Date/Tk #/A DATE STARTED: 09/18/90 CVL: Depth N/A 

Depth N/A D a t t / T f r e  Y/A DATE COllPLETLD: 09/25/90 

D R I L L I N G  HETHQ)S: CABLE-TOOC PACE 3 OF 6 

3602 FERNALO RI/FL VISUAL CUSSlFlCATlQl OF SOILS 
~~ ~ ~ ~ -~ ~~ ~ 

PROJECT YWBER: 602 3.2 I PROJECT W E :  FWC I l / f S  

BORING WWBER: 2648 I COORDINATES: NORTH 481.108.29 EAST 1.379.062.571 DATE: W/l8/W 

- 
0 
E 
P 
T 
H 

- 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
Y M  
S P  

L 
O E  
N 

REMARKS 

... . - - . .  

- ~- - 
33138 

09/20/9C 
1438 

- -- 
7 
16 
17 
- 

26 
42 so 
- 

14 
22 
33 
- 

23 
57 

- 
13 
17 
24 

HARD- DARK--CRAY-(s- Y -4/1 ),SI t T Y  -CMY--WE-SAWD- AND-PEBBLES-, - 
T R A C ~  OF LIMESTONE COBBLE, LW PLASTI~ITY, SLIGHTLY MIST. 

c i  . 

- 
C L  

- 
CL 

- 
CC 

Hrv 0.0 pp 
a = O  cp 
6 r = 8 0  cpl 

31 .: 
VERY HARD DARK GRAY (5 Y 4/11, SILTY CLAY SW SAND AND 
PEBBLES, COBBLE FRAGMENT, ROOT PARTICLE, L& PLASTICITY, DRY T 33 139 

09/20/9c 
1547 

Hnu= 0.0 pp 
m = O  cp 
6r = 100-12ocp 

HARD, DARK GRAY ( 5  Y 4/11, SILTY CLAY, S W E  SANDAND PEBBLES, 
COBBLE fRA,WENT, ROOT PARTICLE, LOU PLASTIClTY, DRY TO SLICHTL 33140 

09/20/9C 
161 1 

VERY HARD DARK GRAY ( S Y  4/11 SILTY CLAY $WE SAND AND PEBBLES 
COBBLE FRAGMENT ROOT PARTICLE LCU PLASTICITY DRY TO SLIGHTLY M Hnu= 0.0 F ~ I  

a = O  cp 
Br = 100 cp 

33141 
09/20/9C 

1614 

VERY HARD, DARK GRAY (5 Y 4/11, SILTY CLAY, SOnE SAND AND 
PEBBLES, COBBLE FRAGMENT, ROOT PARTICLE, LOU PLASTICITY, DRY T 
H 
R 

EL 

C L  

>4.a 

3.5 
H r v  0.0 p~ 
m = O  C P  
6r = 120 C p  

33142 
09/21 /9C 
0906 

33143 
09/21/9c 
001 1 

27 
29 
30 

FIRM, GRAY (5 Y 4/11 SILT-CLAY MIXTURE, TRACE OF SAND AND 
PEBBLES, L W  PLASTlC!TY, SLIGHTLY HOIST. 

EL 1-25 n r v  0.0 - 

a 0 0  cp 
6I' = 120 cp 

39.l 

33144 
09/2 1 /9C 
0926 

c 
12 
17 
- 

~~ ~ 

HARD DRK GRAY (2.5 Y 6/01, SILTY CLAY, S W E  PEES, L W  PLAS 
DRY i o  SLIGHTLY MOIST, MED DENSE, YELLWISH BROWN (10 YR s ib) ,  CL 

Hnu= 0.0 p 
0 3 0  cp 
6r = 100 cp 

NOTES: 
ALL SOIL SAIIPLES 'COLLECTED PER ASTH STANDARD PENETRATION TEST. SOIL COLORS IDENTIFIED USING MUNSELL axca CHARTS. 



VIWAL C U S S l F l C A T I Q (  OF WILL 

PROJECT NMBER:  602 3.2 
BoRlYC W E R :  2648 

6 6 0 2  
PROJECT WE: fWC R l / F t  

CQ)LIDINATES: Y I X T H  481,508.29 EAST 1,379,062.57I DATE: oP/18/W 

F E R N A U  R l / F L  

ENGlUEER/CEOLOCIST: W. WANSCU Depth Y/A D a t e I T i u e  N/A 

DRILL ING METHODS: UBLE-TO( IL  
I -  DATE COCIPLETED: 09/25/90 

PACE ' 4  O r 6  

CRCUND PLEVATI(Y:  582.5 I CYL: Dwth Y/A D a t d T k ~ e  Y/A I DATE WARTED: 09/18/90 I 

33146 
09/21/90 

1552 

23 
41 
50 

14 

DENSE BROWNISH YELLOU ( i o  YR 6/a), POORLY GRADED FINE SAND, 

VERY O E N S ~  GRAYISH BROWN ( i o  YR 5/21.  POORLY GRADED COARSER 
U W E  4111 

SAND, SOnE S I L T ,  TRACE OF CLAY, DRY. 

DRY TO SLIGHTLY HOIST. 

s 
U T  
t l  
C B  
S O  

1 

R 
E I  

REMARKS 

_-- 

46.5 - 

5o.a 

.. - - -VERY-DENSE,- DARK -YELLOWISH - B R W N r (  10 YR 4/6),-VELL-GRADED- 
- 

GRAVELLY SAND, SCUE S I L T  AND PEBBLES, SUBANGULAR TO WBROlMDED 
3 a = Q  ar = 80-90 cpn + I I N/A VERY DENSE, DARK YELLWISH B R W  (10 YR 4/61, POORLY GRADED 

FINER SAND, S M E  SILT, TRACE OF PEBBLES, SUBROUNDED, HOIST. 
15 

H w  0.0 
a = O  
8r = 80 cpn 

51.5 

5s.a - 

56.5 - 

60.0 - 
NOTE 
ALL 

1 
0849 

IQ CHARTS. I .CTEO PER ASTM STANDARD PENETRATION TEST. SOIL COLORS I D E N T I F I E D  USING 



PROJECT M E R :  602 3.2 
BORING NWBER: 2648 

U W N D  ELEVATIOW: 582.5 

EYGINEER/GEOCOClST: M. SVAYSOY 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 481,508.29 EAST 1,379,062.57 DATE: 09/18/90 

WL: D e p t h  Y/A D a t e / T i a e  Y/A DATE STARTED: 09/18/90 

D e p t h  W/A D a t e / T i m t  Y/A DATE CCUPLETED: 09/25/90 

D R I L L I N G  METHCOS: CABLE-TOOL PAGE I Of 6 
D S  B R S 
E A D T  L S  E l  U Y  1 
p M A 1  O A  C Y  S M  t REMARKS 
T P T M  U M  o c  C B  F 
H L E E  S P  V H  

0 E R S  
Y Y 

s o  
- 1  - _ .  E E __.__ - - -  E 

DENSE, m - I I O O - Y R  S/l,YfiH-SWE VEXY DARK GRAY (10 YR 3/1), SP Y/A _ _ _ _  __ _ -  - - 

33148 6 MEDIUM GRADED S I L T Y  SAND, TRACE OF SUROUNDED PEBBLES, YET. Hrrp 0.0 p ~ a  

1103 23 09/23/90 14 9 a = O  CFa 8r = 100 CP 
61.5 

65.0 

VERY DENSE, Y E L L W I S H  BROUN (10 YR 5 /41 ,  POORLY GRADED COARSE SP N/A 
33149 29 SAND, S W E  SUBANGULAR PEBBLES, SILT,  TRACE OF CLAY, HOIST TO Y H n r ~  0.0 p 

09/23/90 41 14 a = O  c p l  
1405 49 ar = 100- i iocp 

66.5 

70.0 

DENSE YELLOWISH B R W  (10 Y R  5/61, WELL GRADED GRAVEL SAND, Gy W/A 
33150 6 PEBBL l  MIXTURE, SUBROUNDED TO SUBANGULAR, S W E  SILT,  $1. Hnu= 0.0 e 
1532 09/23/90 21 10 a = O  C P l  

28 8r = 100 CP 
71.5 

75.0 

NOTES: 
A L L  SOIL  SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. SOIL  COLORS IDENTIF IED USING WNSELL COLOR CHARTS. 

1 

- 



fERNAI.0 R l / f S  

GROUND ELEVATION: 582.5 

EYGINEER/QOLOCIfT: M. SWANSON 

VISUAL C L A S S l f l U T l Q l  O f  SOILS 

CVL: D e p t h  N/A D a t d T I r r  N/A DATE STARTED: 09/18/90 

D e p t h  N/A D a t c / T i m e  N/A -DATE COIPLETED: 09/25/gO 

6 6 0 2  

DRILLING METHCOS: CABLE-TOOL 

PROJECT NWBER: 602 3.2 I PROJECT NAHE: FHPC R I / f S  

PACE 6 o T 6  

WRING NWBER: 2648 I COORDINATES: NORTH C81.508.to’ EAST 1.379.062.571 DATE: 09/18/90 

- - DENSE;-DARK GRAYISH-BROWN -ire YRX/ZJ-LL GRA~EDCRAMLLY 
12 

SU 
SAND, SOnE SUBROUNDED PEBBLES, SILT, VET. 

W/A -. . 

76.5 

7 

n.5 - 

80.0 - 

BLOW SANDS AT 76.5 - 78.5 FT. NO SAMPLE TAKEN. SP N/A 
78.5 FT. - VERY DENSE, GRAYISH BROWN (10 YR s/2), POORLY 
GRADED COARSE SAND, SOnE GRAVEL, S I L T ,  WET. 

f 
A D 1  
M A 1  
P T M  
L E E  
E 

.. . 

-- 
33151 

09/23/90 
1610 

33152 
09/23/9C 

1624 

8 
1 s  
O A  
Y W  
S P  

L 
O L  
N 
- -  

11 
17 
29 
- 

10. 
26 
38 

. . . . . . . . . 

f 
u v  
S M  
C 8  s o  

L 

REMARKS 

. 

w 0.0 Fp 
I . 0  cpl 
5 = 100 cpl 

IW 0.0 PpI 
I = O  cp rr = 100 ~ p l  

BOTTOn OF BORING 80.0 

NOTES: 
ALL SOIL SAMPLES COLLECTED PER ASTH STANDARD PENETRATION TEST. SOIL  COLORS IDENTIF IED USING MJNSELL COLOR CHARTS. 
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c 
c 
3 

P 
b 



6602 

- - -  

+ 2.0  
0.0 

- 1.s  
I 

i '  

1 

1 FERNALD 

PIEZOMETER INSTALLATION SHEET I. R'/FS 

PIEZOMETER DESCRIPTION 

TYPE moQtro,/iwG WZLL 

DIAMETER Of PERFORATE0 SECTION q ,u 226 

PERFORATION TYPE: 
see-t-0 

SLOTS 0 HOLES 0 . SCREEN 
AVERAGE SIZE OF PERFCRATIONS 0- *to t u .  

TOTAC PERFORATED AREA 15 rr 
1 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5 k OTHER PROTECTION H w 6 G 6  Locb iuG 1 
ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL  MATERIALS: 
L'CUUJ GROUT/SLURRY 

BENTONITE 

SAN 0 
GRAVEL VIU;  JIG? 

PERFORATED SECTION 

PIEZOMETER TIP 
8OTTOM OF BOREHOLE 
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WELL 2649 
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FERWALI) 
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VISUAL CLASSIFICATION OF SOILS 

I I 

1 

c 
7 

? 
e . 

9 
Ib  

L 
3 

I 
1 

i 

NOTES: 
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6602 
VISUAL c L A s s I F l c A T I a  # SOlLt 

PROJECT W E E R :  602 3.2 
BORING NUMBER: 2649 
CRWND ELEVATIOI:  

* 
PROJECT YAM:  F W C  R l / f S  

COORDINATES: NORTH 481,167.42 EAST 1,378,125.73 DATE: 10/16/90 
CUL: Depth Y/A D s t r / T I m e  #/A DATE STARTED: 10/16/30 

I 
~ ~~ 

ENGlNEER/GEOLOCIST: M. SUANSCU Depth N/A D s t c / T  ime 'N/A DATE CCUPLETED: 10/19/90 . 

D R l L L l N C  RETHOOS: CABLE-1001 PAC€ 1 O F 4  
J 

T L  
B 

I O  
M Y  
E S  

0 
Y 

S 
A 
M 
P 
1 
E 

R 
E l  
C Y  
O C  
v n  
E O  
R S -  - 
Y 

t 
U T  
S I 1  e m  s o  

1 

-a- 
CL 

CL 

CL 

CL 

CL '  

CL 

CL 

EL 

CL 

CL 

CL 

CL 

T 
t 
F 

-<K25 
2.5 

2.5 
3.0 

3.0 

3.0 

2.0 

2.5 

1.A 

1.5 

.so 

.60 

.7s 

33197 
10/16/90 
1355 

6.0 

5 
6 
7 

33199 
10/16/90 
1407 

9.0 

5 
7 
8 

1 H n ~  0.0 ppa 
a = O  cpp ar = 120-220~pp 

D 
A 
T 
E 

R E M K S  

GI-- ar = 180-260cpa 
-VERY- SOFT ,-DARK-YELLOVI SH-BRWN-(-lO-YR-4/6) ,ORGANIC CLAYEY-- ~- 

SILT SCnE SAND, SLIGHT P L A S T I C I T Y ,  DRY. 
F I R M '  DARK B R O W  (10 YR 3/31. S I L T Y  C U I ,  TRACE OF SAWD, LW 
PLASf ICITY,  DRY. 

18 

FIRM DARK B R C W  (10 YR 3/3), S I L T Y  CLAY, TRACE OF SAND, LW 
P l A S f l C I T Y ,  DRY. 
HARD, DARK B R W N  (10 YR 5/31, SANDY SILTY CLAY, LOU 
PLASTICITY, DRY. 

Hrrp 0.0 ppp 
a = O  cpa 
BT = 180-2zapp 

18 1 O/ 16/90 
1346 

3.0 

HARD, DARK BROVW (10 YR 3/3), SAWOY SILTY CLAY, L W  
PLASTICITY, DRY. 
HARD DARK GRAYISH B R W N  (10 YR 6/21, S I L T Y  CLAY, S W E  PEBBLES 
AND tRAML, TRACE OF SAND, LW PLASTICITY, DRY. 

Hnu= 0.0 ppn 
a br = O  = 140-220cpa cpa 18 

FIRM, VERY DARK GRAY (10 YR 3/1), SANDY S I L T Y  CLAY, SCNE 
COBBLES, LW P L A S T I C I T Y ,  DRY. 

3 
- .  

I 
~~ ~ 

HARD, VERY DARK GRAY (IO YR 3/11. SILTY CLAY', WE C~BBLES AND 
GRAVEL, LOU P L A S T I C I T Y ,  DRY. 

3 

- 

10 

- 

12 

a = O  ar = 140-240cpn 

FIRM, OLIVE GRAY (5 Y 4/21. S I L T Y  CLAY, TRACE DF GRAVEL, LOU 
PLASTICITY, DRY. 

FIRM, OLIVE GRAY (5 Y 5/2), S I L T Y  C U I ,  SOME GRAVEL, LW TO 
MEDII# PLASTICITY,  SLIGHTLY HOIST TO MOIST. 

SOFT, OLIVE GRAY (5 Y s / a ,  s i i i r  CUI, SCNE PEBBLES, MEDIG 
PLASTICITY, Mol ST. 

I I 
FIRM, OLIVE GRAY ( 5  Y 5 / 2 j ,  S I L T Y  CLAY, TRACE OF PEBBLES, 
SAND, HEDIUM P L A S T I C I T Y ,  M l S T  TO VET. 

FIRM 

FIRM, MOTTLED OLlVE GRAY (5 Y 5/21, AND DARK Y E L L W l S H  B R M  
(10 YR 4/6), S I L T Y  CLAY, M E D I W  PLASTICITY, MOIST. 

OLIVE GRAY (5 Y 5/2), CLAY, SCWE SILT, HIGH PLASTICITY, 
nolSt. 

~ 

NOTES: 
ALL SOIL SAMPLES CWLECTED PER ASTW STANDARD PENETRATlON TEST. SOIL COLORS IDENTIFIED USING #IWSELL COLOR CHARTS. 



F E R N M D  Rl/FE VISJAL CUSSIFICATIOI OF SOILS 6602 
PROJECT W E E R :  602 3.2 

BORING NWBER: 2649 

CRauwD ELEVATIOY: 

ENGINEER/GEOLOCIST: M. WAN= 

PROJECT WE: F W C  R l / F S  

CCORDINATES: NORTH 481,167.42 EAST 1,370,125.73 DATE: 10/16/90 

GUL: D e p t h  Y/A D a t t / T k  Y/A DATE STARTED: 10/16/90 

D e p t h  N/A D a t t / T t m t  Y/A DATE CCUPLETED: 10/19/90 
D R I L L I N G  METHOOS: CABLE-TOOC PAGE 2 OF 4 

D S  
E 
P 
T 
H 

_ _  

16.5 

8 P 
A D 1  L E  E 
M A 1  O A  C 
P T M  W M  0 
L E E  S P  V 
E L E  

O E  R 
N Y 

33204 3 
0846 6 
io/i7/90 - 5-- --la 

21 .o 

33207 
10/17/90 

0943 

33207 
10/17/90 

0943 
21 .o 

5 
6 18 
7 

3xoa 

095 1 
10/17/90 

22.5 

33209 
10/1?/90 osa 

24 .o 

33210 

1013 
io/i7/90 

25.5 

3 

a 7 3 

7 
10 18 
23 

22 

50 
40 ia 

Y E L L W I S H  8ROW (10 YR 5/41, M E D I M  DENSE, S I L T Y  SAND, SOME 
GRAVEL, SLIGHTLY HOIST. 
VERY DENSE, Y E L L W I S H  BROW (10 YR 5/61, WELL GRADED S I L T Y  
SAND, TRACE OF PEBBLES, DRY. 

w 

33211 

iwa io/i7/90 

27.0 

33212 
10/17/90 
1116 

28.5 

35.0 

33213 
10/17/90 
1349 

56.5 

40.0 

33214 
10/17/90 
1417 

41 .5 

b5.0 

12 

40 
2a ia 

12 
50 9 

16 
21 11 
38 

10 
I2 12 
22 

VERY DENSE YELLOWISH BROW (10 YR 5/61, WELL GRADED S I L T Y  
SAND, T R A ~  OF PEBBLES, DRY. 
SOFT 
P U S f  I C l T Y  IN CLAY, SLIGHTLY MOIST. 

OLIVE (5  Y 5/61, SAND-CLAY MIXTURE, SOllE SILT, SLIGHT 

N 

SC 

SOFT 
PLASf  I C l T Y  IN CLAY 

SAND, SCUE S I L T  AND PEBBLES, DRY. 

OLIVE (5 Y 5/41, SAND-CLAY MIXTURE, SCUE SILT, SLIGHT 

VERY DENSE, YELLWISH BROW (io YR 5/61, WELL GRADED COARSE 
SLIGHTLY MOIST. 

sc 
N 

S O  

N/A 
nfU= 0.0 PpI 

P = 100-2oocp 
a = 0 cp 

S 
U Y  
S M  
c e  
S O  

1 

_ -  

FIRM, OLIVE GRAY (5  Y 4/21 CLAY, SOnE S I L T  AND GRAVEL, LOU TO 
M D I W  PLASTICITY, HOIST, fRACE OF ORGANICS AT 16.0 FT.  

CL 
__ _ _ _ _ _ _ _ _ _ _ _ - -  -__ -__ __- 

M E D I W  DENSE, O L I V E  GRAY (5 Y 4/21, CLAYEY GRAVEL, ScnE SILT, 
TRACE OF SAND, HOIST TO WET. 

GC 

18.0 

33206 

0935 
1 O/ 1 7/90 18 

19.5 

HARD DARK GRAY (5  Y 4/11 CLAY, SOnE S I L T  AND PEBBLES, LW CL 

FIRM, DARK'TO VERY DARK GRAY (5  Y 411 TO 3/11, SILT-CLAY 
P L A S f l C l T Y  SLIGHTLY Hold. 
MIXTURE, TRACE OF SAND AND GRAVEL, L W  PLASTICITY,  DRY TO SLlG 

- 
1.25 FIRM, DARK TO VERY DARK GRAY (5  Y 4/1 TO 3/11, SILT-CLAY 

MIXTURE, TRACE OF SAND AND GRAVEL, LW PLASTICITY,  DRY TO SLIG H e  0.0 f p ~  
a = D  c p  or = 80-160 

VERY SOFT, VERY DARK GRAY (5  Y 3/11, CLAYEY S I L T ,  SLIGHT 
PLASTICITY,  SLIGHTLY MOIST. 

ML N/A 
Hnu= 0.0 p~ 
a = O  cpm ~r = 80-160 cp 

FIRM, OLIVE GRAY (5  Y 5/21, S I L T Y  CLAY, LOU PLASTICITY,  MOIST. CL 
VERY SOFT, VERY DARK GRAY (5  Y 3/11, CLAYEY SILT, SOnE SAND, ML 
NO PLASTICITY,  TRACE ORGANICS, DRY. 
Y UI 

2.0 
c.25 Hnu= 0.0 p~ 

a = O  c p  
N/A = 140-22Dcp~ 

-1 HnIJ= 0.0 Dcp 

.. 

-1 Br = 120-18Oqm 

VERY DENSE DARK YELLOWISH B R W  (10 YR 4/61 POORLY GRADED SP 
COARSE S d ,  SOnE PEBBLES AND GRAVEL, TRACE OF SILT, HOIST. 

N/A 

I 

DENSE, DARK Y E L L W I S H  B R W  (10 YR 4/61 m L Y  GRADED F I N E  
SILTY SAND. W E  PEBBLES, SLIGHTLY HOIST. 

UOTES: 
ALL SOIL W L E S  COLLECTED PER ASTM STANOARD PENETRATIW TEST. SOIL COLORS I D E N T I F I E D  USING RINSE11 Coca CHARTS. I . 



6602 
PROJECT NWBER: 602 3.2 

BORING YWBER: 2649 

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: M. f yANsOy 

IERHALD Rl/ft VISUAL CUSSIFICATIW Of SOILS 
PROJECT W E :  FHPC R I / f S  

COORDINATES: NORTH 481,167.42 EAST 1,578,125.73 DATE: 10/16/90 

M: D e p t h  N/A D a t c / T i a c  Y/A DATE STARTED: 10/16/90 

D e p t h  N/A D a t c / T I m c  U/A DATE W L E T E D :  10/19/W 

D R I L L I N G  HETHQ)S: CABLE-TOOL 

M A 1  O A  
P T W  Y M  
L E E  S P  

O E  
N 

I 
PACE 3 

33250-- - 5 -  

1452 19 

- _ _  
10/17/90 I 

46.5 

50.0 

33251 7 
10/17/90 11 
1530 29 

51.5 

55.0 

33252 
10/17/90 
1552 

56.5 

60.0 

6 
7 
10 

v n  
E E  
R S  
I 

7 

MEDII# DENSE, Y E L L W I S H  BROW (10 YR 5/j),-VELL-GRADED-U, __ 
-SUKSlLT,-TRACE PEBBLES; H O I S T 7  - 

- 

6 

DENSE, BROW (10 YR 5/31 POORLY GRADED COARSE SAND, TRACE Of 
S I L T ,  MOIST TO MT. 

M E D I M  DENSE, YELLWISH BROVN (10 YR 5 / 4 ) ,  YELL GRADED SILTY 
SAND, WET. 

5 

I 

- 
t 

U I  
S M  
C B  
S O  

1 

SP N/A 

ws 
REMARKS 

._ _. . - . . . - . - - . . . 

1 
-7 

NOTES: 
ALL SOIL  SAMPLES.COCLECTE0 PER ASTM STANDARD PENETRATION TEST. SOIL  COLORS IDENTIFIED USING WNSELL COLOR CHARTS. I 



PROJECT YUIBER: 602 3.2 
BORING NWBER: 2649 

GROUND ELEVATION: 

EYGINEER/GEOLOCIST: M. SWANSPY 

~~ ~ 

.HEDIW_DENSE _YELLOW1 SH-6ROVN-C lO_YR_5/6),_WORLY_GR~ED-SILTY- 
SAND, SOME PEBBLES, VET. 

PROJECT Y M E :  fHPC R I / F S  

COO((D1NATES: NORTH 481,167.42 EAST 1,376,125.73 DATE: 10/16/90 
M: D e p t h  W A  D a t e / T i r  N/A DATE STARTED: 10/16/90 

D e p t h  W/A D a t e / T i r  N/A DATE CWPLETED: 10/19/90 

H E D I W  DENSE, YELLOWISH B R O W  (10 YR 5/41, POORLY GRADED FINE 
SAND, SOnE SILT,  WET. . 

D R I L L I N G  METHODS: CABLE-TOOL 

H E D l W  DENSE YELLOWISH BROWN (10 YR 5/61, POORLY GRADED SILTY 
SAND, TRACE bF PEBBLES, WET. 

PACE 1 4  OF 4 

W A  

D S  
E 
P 
T 
H 

___ 

61 .S 

65.0 

66.5 

68.5 

70.0 

_____ 
Hnw 0.0 p p ~  
a 8 0  cps 
6r = 120-lsocpn 

8 R 
A D 1  L S  E 1  
M A 1  O A  C W  
P T M  U M  o c  
L E E  S P  V H  
E L € E  

0 E R S  
W Y 

--33253 - -3- -- 
10/17/90 6 11 
1619 6 

33254 5 
0860 11 
10/18/90 7 13 

33255 4 
0925 19 
10/18/90 10 12 

1 

Hnu= 0.0 ppa 
a = 0  cpp 
6r = 110-2oocpn 

~~ ~~ ~~~~ 

6, BOTTOM OF BORING 70.0 

NOTES: 
D R I L L I N G ,  SAMPLING ENDED AT 70.0 FT.  BOTTW OF BORING AT 70.0 F T .  ALL SOIL SAMPLES COLLECTED PER ASTH STANDARD 

PENETRATION TEST. SOIL COLORS IDENTIFIED USING MUNSELL COLOR CHARTS. 
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I FLUID - FROM - 
.-TO - 

PIEZOMETER DESCRIPTION 

6 6 0 2  

OTHER PROTECTION HWGFO L O C ~ I + ) ( ~  
RISER PROTECTIVE PIPE LENGTH 5 k 

PROTECTIVE PIPE 0.0. 10.9 F I u. L l b  couc-q 

I 
DISTANCE ABOVE /BELOW E L EVA T ION 

9 

GROUND SURFACE (FT ) 0 
+ 2.0 

00  i 

I ITEM 

TOP OF RISER PIPE 
GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL  MATERIALS: 

GROUT /SLURRY 
BENTONITE 
SAND 

-. - 
- 2.q 

I I 
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APPENDIX C 

WELL CONSTRUCTION INFORMATION FOR THE 3000-SERIES MONITORING 
NETWORK 
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WELL 3024 
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'--a(<* d 

O L K R I P T l O N  R L M A R K S  

- .. . . .. 

- 

1'2 
25 

32 
22 

I2 
15 

\8 

IO 

I t  

23 

" I  

1 
-75: 

.-.,. . .-. , ._. ... 
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DE X RIP 1 ION 

t3 

33 
3(c t- 

9 *' 

13' 

SW 
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59 
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R E M A R K S  

! J  



VISUAL CLASSIFICATION OF SOILS 
!PROJECT NUMBER 1 .  2 PROJECT NAME CmPC i 2 i / C S  

BORING NUMBER ,':',gm 3c>4/ COOROINATES 

I PACE 5 OF \ \  ' I 

I 
0 E SC R IP T I  ON 

Ob7 

7c' 

. . . . .  . > -  . 
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(0 
5 0  

;250 

18" 

J 

6 O f  \ t  I PAGE 

I 
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e 
29 

36 

17 

b3 
2c 

2q 

\,E- 
- 

OESCAlPTlON 

7 Of \ \  

CL 

- 3  - 

_ _ . .  

3. .j 



f 
0 

\O 
I\ 

O€ X A IP 1 ION 
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17 
\7 

IO 

75’ Q-2 

OE SC A IP TION 

- ._ - - 

, 

. I. 

. 
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I 
I 

REMARKS 

000333 
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FERYALD R I / f S  

CRWND ELEVATfON: 5T9.9 

ENGlYEER/GEOLOGIST: E. DUNNING 

CVL: D e p t h  N/A D a t c / T h  #/A DATE STARTED: 00/14/8? 

Depth N/A D e t e / T i m e  N/A DATE CWPLETED: 10/03/87 

D R I L L I N G  METHGOS: CABLE-TOOL PACE 1 O f  8 

B 
1 5  
0 A 
Y M 
E P 

L 
0 E 
N 

5 
-11- 

10 

12 
17 
19 

12 
25 
32 

22 
12 
15 

10 
21 
23 

16 
19 
23 

6 
11 
15 

4 
5 
8 

6 
11 
17 

2 
2 
3 

R 
E l  
C I  
O (  
V I  

- E  I 
R !  
Y 

-12 

24 

18 

14 

16 

12 

6 

12 

18 

18 

VISUAL C L A S S l F l C A T l W  OF SOILS 

- 1  
- ~~ 

PROJECT NUMBER: 602 3.2 I PROJECT NAME: F W C  R I / F S  

BO(IIYG NUMBER: 3024 I COORDINATES: NORTH 482.477.17 EAST 1.378.902.nl DATE: 09/14/87 I 

- 
D 
E 
P 
T 
H 

. .. 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

S 
U Y  
S M  
C B  s- 0 

L 

REMARKS 

H w - O - - - - - - ~  
a = O  ir = 40-60 cpo 

CL MEDIUM STIFF, YELLOWISH-BROVII CLAY W I T H  SOnE SAND, HOIST. 
__-- _ _ _ ~  - __ 

1.5 

07090 

1400 
o9/ic/a7 

S T I F F ,  DARK Y E L L W I S H - B R W  S I L T Y  SAND W I T H  SWE F I N E  GRAVEL, 
MOIST. 

3.0 - 

4.5 - 

6.0 - 

7.5 - 

9.0 

- 
SP 

cu 
CC 

GC 
CL 

- 

MEDIUM DENSE DARK YELLOWISH-BRWN S I L T Y  SAND WITH SOnE GRAVEL. 
MOIST. 
COARSE GRAVEL - GRAYISH BROW. 
MEDIUM DENSE DARK YELLOWISH-BROWN S I L T Y  SANDY GRAVEL, MOIST. 

07092 
09/14/87 

1445 

MEDIUM DENSE DARK YELLWISH-BRWN S I L T Y  SANDY GRAVEL, HOIST. 
STIFF YELLWISH-BROWN SILTY CLAY, MOIST. 

N/A 
H r w  0 ppa 
a = O  cpr er = 40-140 cpp 

- 
CC 

07093 

1545 
091 14/87 

DENSE YELLOWISH-BROWN SILTY GRAVEL GRADING DOVNUARD TO A : ,  
HARD DARK GRAY CLAY W I T H  A TRACE OF COARSE SAND AND GRAVEL, MO 

N/A 
nnrc= Q ppa 
a = o  cpp er = 40-140 cpp 

07095 
09/ 14/87 

1625 

VERY STIFF GRAY CLAY WITH A TRACE OF F I N E  GRAVEL (SLIGHTLY 
DAW), MOIST. 

4.0 
Hnu= 0 pqa 
a 3 0  cpp er = 40-140 c p ~  

07096 
091 I 5/87 
0830 

MEDIUM DENSE, GRAYISH-BRWN GRAVEL, HOIST. Gc 

10.5 - 

12.c - 

13.5 

1 .o 
H r u r  0 F 9  
a = O  CP er = 40-80 

MEDIUM STIFF OLIVE-GRAY CLAY WITH A TRACE OF F I N E  GRAVEL, 
MOIST. 07097 

09/ 15/87 
0935 

- 
CL 

SM 

MEDIUM STIFF OLIVE-GRAY CLAY WITH A TRACE OF F I N E  GRAVEL, 
HOIST. 
LOOSE GRAY, FINE SAND, MOIST. 

07098 
09/15/81 
0942 

- 
CL 

07100 
09/15/81 

1030 

~~~ 

SOFT OLIVE-GRAY CLAY WITH A TRACE OF F I N E  GRAVEL, HOIST. 
.. 

er = 40-80 ~ p l  
a = O  I 15.t 

HOT E 



r 

PROJECT NIMBER: 602 3.2 PROJECT NAME: F W C  RI/fS 1D (1 ;c1 
WING NWBER: 3024 COORDINATES: NORTH 482,477.17 EAST 1,3?8,902.TJ DATE: 09/14/67 
GROUND ELEVATION: 579.9 W L :  Depth Y/A Ditc/TItne Y/A DATE STARTED: 09/14/87 

EYGINEER/GEOLOCIST: E. DUNNING Depth Y/A Datc/lime N/A DATE CCUPLETED: 10/03/87 

D R I L L I N G  METHmS: CABLE-TOOL PAGE 2 OF 6 

0 s  
E 
P 
T 
H 

-- - 
16.5 

18.0 

19.5 

21 .o 

22.5 

24.0 

25.5 

21.0 

28.5 

30.0 

NOTES: I WATER LEVEL AT O800 VAS 9.3'. 

I 

E R S 
A D 1  L S  E l  u r  
H A 1  O A  C Y  S W  
P T W  Y H  O C  C B  
L E E  S P  V H  s o  
E L E E  L 

0 E R S  
Y Y 

SOFT OLIVE-GRAY CLAY WITH A TRACE TO S M E  SAND AND GRAVEL, CL 
07101 6 norst. 

09/15/8? -; - __is  - __ - __- _c_ ~- - -__- - - - 
~ 1040 

SOFT OLIVE-GRAY CLAY WITH A TRACE TO S W  SAND AND GRAVEL, CL 
07102 2 n o l S f .  

09/15/87 5 6 
1350 12 

SOFT O L I V E  GRAY CLAY, MOIST. CL 
07103 20 VERY DENSE GRAY FINE GRAVEL, MOIST. GP 

1355 40 
09/15/87 45 18 

DARK Y E L L W I S H - B R O W  COARSE SAND. sv 
07104 46 VERY DENSE GRAY COARSE GRAVEL, MOIST. GP 
1530 27 

09/15/07 30 18 

VERY DENSE GRAY COARSE GRAVEL, HOIST. CP 
07105 16 VERY DENSE GRAY F lNE TO MEDIUM SAND, HOIST. sc 

09/16/87 33 18 HARD OLIVE-GRAY CLAY, TRACE OF GRAVEL, HOIST. CL 
0900 47 

DENSE GRAY UNCONSOLIDATED GRAVEL, HOIST; GRADING D W U A R D S  TO W 
07106 14 A HARD GRAY CLAY, SWE GRAVEL, MOIST. 

1005 22 LARGE OUARTZ ROCK FRAGMENTS. 
09/16/87 16 18 MEOIUH DENSE GRAYISH-BROW F INE TO MEDIUM SAND W I T H  TRACE OF SP 

MEDIUM DENSE GRAYISH-BROW F INE TO MEDIUM SAND W I T H  TRACE OF SP 
07107 20 LARGE W A R T 2  ROCK FRAGMENTS, WET. 

09/16/87 50 12 
1420 i 

HARD, DARK GRAY OLIVE-GRAY CLAY W I T H  SWE SAWD AND FINE GRAVEL CL 
07108 8 

1440 30 
09/16/87 18 18 

VERY STIFF, GRAYISH-SRWN S I L T Y  CLAY. HL 
07110 35 VERY HARD GRAY CLAY. CL 

09/16/87 52 18 VERY STIFI, GRAY CLAY W I T H  TWIG-LIKE FRAGMENTS 77 AND A TRACE CL 
1500 so OF GRAVEL. 

VERY S T I F F ,  GRAY CLAY W I T H  TWIG-LIKE FRAGMENTS 77 AND A TRACE CL 
07111 46 OF GRAVEL. 

1520 
09/14/87 50 12 

8r 40-80 c p  

N/A H n u r  0 pqn 
B 4 . 0  a = 0 ~r = 40-80 cpa 

! .  

i 
i 
f 
i 

t 
i 

i 
i 
h 

i 

I 

! 

i 



6602 VISUAL C U S S l F l C A T l O Y  OF SOILS FERNALD P I / F S  

PROJECT NWBER: 602 3.2 I PROJECT N M E :  FllPC Rl/CS 1 

GROUND E L E V A T I W :  5B.9 
ENGINEER/GEOLOCIST: 8 .  DUNYlNG 

1 
~~~ ~ 

BORING NUMBER: 3024 I COORDINATES: YOATH 482.477.17 EAST 1.3TB.QOZ.TJI DATE: 09/14/07 

CUL: Depth N/A D a t t / T I a 8  H/A DATE STARTED: W/14/07 

D e p t h  Y/A D a t t / T h  H/A DATE C W L E T E D :  10/03/87 

D R I L L I N G  METHOOS: CABLE-TQX PAGE 3 

REMARKS 1 - 
0 
E 
P 
1 
H 

- 
S 

U Y  
S W  
C B  s 0 ,  

L 

- 
CL 

- 
T 
S 
F 

- 
2 io 

- 
1.5 
4 .0  
N/A 

S 
A D 1  
M A  I 
P T W  
L E E  
E 

B 
L S  
O A  
u n  
S P  

L 
O E  
N - 

12 
20 

- 34- 
- 

10 
11 
16 
- 

10 
25 
37 

~ ~~ 

STIFF, OIVE-GRAY CLAY U I T H  A TRACE OF F I N E  GRAVEL, M I S T .  

BT = 40-64 cpa- - 

a = O  c p  
BP = 40-60 E ~ I  

31.2 - 

33.c - 

34.5 - 

36.C 

~ _ _ _ _ -  -- 

VERY S T I F F  GRAY CLAY U l T H  TRACE OF CRAVEL, MOIST. 

STIFF  GRAY CLAY, MOIST. 
VERY S T I F F  O L I V E - Y E L L W  CLAY, MOIST. 
VERY DENSE YELLOW-BRWNISH SAND, MOIST. 

- 
CL 

- 
CL 
CL 
SU 

071 13 

1050 
w/i7/a7 

I' 
071 14 

1105 
w/i7/a7 

I W O  ppm 
! = O  c p  
B I '  = 40-60 cpp 

071 15 

1400 
091 17/81 

23 
33 
36 

SU N/A VERY DENSE Y E L L W I S H - B R W N  SAND, HOIST. 

071 16 

1530 
w/i7/a7 

50 

- 
9 
24 
42 
- 

M E D I W  S T I F F  B R W N I S H - Y E L L W  SILT ,  CLAYEY, MOIST. 
VERY DENSE Y E L L W I S H - B R W N ,  E L L  SOC(TED, F I N E  GRAIW SAND, 
M I S T  BUT BASICALLY DRY. 

SM 
SV 

37.5 

07117 

1555 
0911 7/81 

VERY DENSE YELLWISH-BROWN, UELL SWTED, .F lNE GRAIN SAND, 
MOIST, BUT BASICALLY DRY. 

39.c 

44.C 

071 i a  
091 17/& 

1715 

25 
43 
45 
- 
- 

15 
20 
21 
- 
- 

13 
27 
50 
- 

13 
23 
43 

VERY DENSE Y E L L W I S H - B R W N ,  E L L  SOC(TED, F I N E  GRAIN SAND, 
WlST, BUT BASICALLY DRY. 

SV 

45.5 

50.C 
- 

DENSE YELLWISH-BRWN,  UELL SORTED, DAMP, BUT NOT UET SAND. 
071 19 

1345 
091 1 aiai 

H W O  ppp 
I = O  cpa sr = 40-60 cpa 

, 
51.5 

55.c 
- 
+ 

56.5 - 

58.4 - 
60.4 

NOTE 
SAuc 

- 

LOOSE GRAYISH-BRWN COARSE S M D ,  MIST. 
WARD GRAY CLAY HOIST. 07120 

1415 
09/1a/ai 

M R Y  DENSE GRAY, SALT & PEPPER LGOCINC, MEDIUM TO COARSE GRAIN 
S U O  UlTH TRACE OF F l H E  GRAVEL, MOIST. 

N 
07121 

09/ 18/8i 
1440 

S ACTUALLY LOOSE AND UYWNSOLIDATLD. 

I 



FERNALD R I / F S  

PROJECT NUMBER: 602 3.2 
BORING NUMBER: 3024 

CRWNO ELEVATION: 579.9 

VISUAL CLASSIFICATIOY OF SOILS , 

PROJECT N M :  FHPC RI/FS 
COORDINATES: NORTH 482,477.17 EAST 1,378,902.73 DATE: 09/14/87 

CUL: D e p t h  Y/A D a t e / T i r r  Y/A DATE STARTED: 09/14/87 

$6 0-2 

ENGINEER/GEOLOCIST: 6. DUNNING 
- 

D e p t h  N/A D a t e / T k  Y/A DATE COIPLETED: 10/03/87 

D R I L L I N G  METHOOS: CABLE-TOOL 

__ 

61.5 - 

6 3 . C  

PACE 4 OF 8 

6 4 . 5  

S 
U Y  
511 
C B  
S O  

L 
- 

N 
__ 

N 

SP 

70.5 

1 
L REMARKS 
F 

- - - - - 

W A  
__ Hnu=-O---pp 

a = O  c p  
Br = 40-60 c p  

N/A 
H f W O  pp 
a = O  ) c p  
8r = 40-80 c p  

N/A 
H w O  p~ 
a = O  C P  
Br = 40-70 c p  n.a 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

n.a - 
NOTES: 

B 
L S  
O A  
U M  
S P  

L 
O E  
Y 

.07122- 
09/18/87 

1515 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

VERY DENSE, DARK GRAY COARSE SAND YITH SOnE FINE GRAVEL, WET. 
-13- __ _ _ _ ~  _____ 

25 18 
28 

07123 
09/19/87 

1545 

LOOSE GRAY, LIGHTLY SALT AND PEPPERED LOOKING FINE TO COARSE 
GRAIN SAND Y I T H  A TRACE OF GRAVEL, WET. 6 

3 14 
3 

07124 
W/20/87 

1000 

DENSE, GRAY COARSE SAND W I T H  SOME F I N E  AND COARSE GRAVEL, WET. 
6 
14 12 
21 



FERNALD R I / F t  VISUM CLASSIFICATION O f  SOILS 

PROJECT M B E R :  602 3.2 1 PROJECT W :  fMPC R I / F S  1 
B O R I N G  NUMBER: 3024 

GROUND ELEVATION: 579.9 

ENGIYEER/CEOLOCIST: B.  DUNNING 

EOORDINATES: YORTH 482,477.17 EAST 1,378,902.75 
CWL: D e p t h  Y/A Datc/Tlrac Y/A 

DATE: W/14/87 

DATE STARTED: 09/14/87 

D e p t h  Y/A Dstc/Time Y/A DATE CUWLETED: 10/03/87 

- 
D 
E 
P 
1 
H 

- 

76.1 

14 
__- 

18 

86.! 

_.  - .- - 

VERY DENSE GRAYISH-8RWN GRAVEL (COLOR: 2-51, 5/2) AND COARSE 
SAND. 

-- __-- 

MEDIUM DENSE, GRAY, VERY COARSE GRAIN SANO WITH SOME FINE 
GRAVEL. 
M E D I M  DENSE GRAYISH-BROWN FINE GRAVEL WITH SOME COARSE GRAVEL. 

%.( 

24 

96.' 

VERY DARK GRAY, FINE GRAVEL WITH COARSE SAM) (IOYR 3/11. 
DENSE GRAY F I N E  TO COARSE GRAVEL (2.51 N5). 
VERY DENSE, GRAYISH-BROVII SILTY SAND, MOIST. (COLOR: 2.5Y, 
5/21. 

99.1 

loo.! - 
05.1 

NOlES: 
- 

t 
A D 1  
M A 1  
P T W  
L E E  
E 

071 25 
09 /20 /87  
-1.140- 

071 26 
09 /20 /87  

1350 

09/26/87 
1600 

071 29 
09/2 1 /87 

1500 

B 
1 s  
O A  
U I I  
S P  

L 
O E  
Y 

16 
31 

-46- 
- 

- 
2 
6 
16 

20 
50 
50 
- 

- 
18 
29 
36 
- 

- 
17 
13 
20 
- 

L 

R 
E l  
C Y  
o c  
V H  

VERY DENSE DARK GRAY, SANDY GRAVEL WITH F I N E  TO COARSE SAND. 
(COLOR: 2.$Y, N U )  6 LARGE COBBLES i . c .  1' X 2" X 1 1/2". 

12 

VERY STIFF, DARK GRAY CLAY, MOIST (COLOR: SY, 4/1). 

18 

- 
f 

U I  
S W  
C B  s o  

1 
.. .. . 

sw 
w 

cu 
01 

- 
CL 

J 



PROJECT NWBER: 602 3.2 

BORING NUMBER: 3024 

CRWND ELEVATION: 579.9 

ENGINEER/GEOLOCIST: 6. DUNNING Depth Y/A D a t e / l i w  N/A DATE CCMPLETED: 10/03/87 

D R I L L I N G  METHODS: CABLE-TOOL PACE 6 O f  8 
I 

P T M  
L E E  

O E  
Y 

PROJECT NAME: FMPC R l / F f  

COORDINATES: YOUTH ca2.ur.17 EAST 1,378,902.TJ DATE: 09/14/87 

cvl: Depth Y/A Dstc/TlDla N/A DATE STARTED: 09/14/67 

I NOTES: 

" I  

M E D l l B  DENSE, GRAYISH-BROWN F I N E  GRAIN, WELL GRADED, SILTY 
SAND (COLOR: 2.5Y 5/2). 
SOFT, DARK GRAY S i L T Y  CLAY (COLOR: SY, C/2).  12 

M E D I M  S T I F F  OLIVE-GRAY CLAY (51 4/21. 
VERY STIFF,  LIVE-GRAY CLAY ( C O L O ~ :  51, 412) .  

18 I 
i 

, 



PROJECT NWBER: 602 3.2 

BORING M B E R :  3024 

GROUND ELEVATIOY: 579.9 

ENCINEER/GEOLOCIST: B. DUNNING 

- 
D 
E 
P 
T 
H 

- 
_ _  

21. - 

2s. - 

26. - 

30. - 

31. - 

40. - 

I41 - 

145 - 

I46 - 

150 

YO' 
UA1 

- 

PROJECT WE: FWPC R l / f S  I 
COORDINATES: NORTH 482,4T1.17 EAST 1,378,902.n DATE: 0 9 / 1 4 / 8 7  

CYI: D e p t h  W/A O a t e l T h t  Y/A DATE STARTED: 09/14/87 

D t p t h  N/A D a t e / T i m e  Y/A DATE C W L E T E D :  10/03/87 

S 
A D T  
M A 1  
P T M  
L E E  
E 

ORILL INC METHaOS: CABLE-TOOL 

07133 
09/22/87 
1650 

PACE 7 OF 6 

071% 
09/23/87 

1025 

07135 
09i 23 i 07 

1108 

07136 
09 /26 /87  

1115 

07137 
09/29/0; 

1050 

2 a -  
- 

27 
17 
10 

- 
18 
33 
19 

- 

50 
45 
50 

- 
38 
50 

. _  - -  

EDIUI STIFF, GRAY (51, 5/1) TO OLIVE GRAY ( 5 Y ,  5/21 C U Y ~ U l T H  
WE F I N E  GRAVEL, WET. 
- -  - ____I_~ __ _ ~ _ _ _  

IEDILM DENSE, OLIVE-BROW, F INE TO COARSE GRAVEL, Y E T  (COLOR: 
!.5Y, 4/4). 

E R Y  DENSE, OL IVE-BROW F I N E  GRAVEL (COLOR: 2.5Y, 4 / 4 ) ,  WET. . 

E R Y  DENSE VERY DARK GRAYISH-BROWN SAND (L F I N E  GRAVEL, UET 
[COLOR: 2.$Y, 3/2). 

VERY DENSE, VERY DARK BRWNISH-GRAY SAND U I T H  F I N E  GRAVEL, 
GENERALLY AS ABOVE (COLOR: 2.51, 3/2) UET. 

LEVEL UITH CSG AT 145' 9-29 AT 58.5' AFTER M L L  S I T T I N G  4 DAYS. 

000341, 



FERNALD R l / F S  VISUAL C l A S S I f l U T l o Y  O f  SOILS 
PROJECT W E R :  602 3.2 PROJECT NANE: fMPC R l / F S  

BO(I1NG WWBER: 3 0 2 4  COORDINATES: NORTH 482,477.17 EAST 1,578,902.73 DATE: 09/14/87 

GROUND E L E V A T I W :  579.9 

ENGINEER/GEOLOCIST: 0 .  DUNNING D e p t h  N/A D o t c / T h e  N/A DATE CUWLETED: 10/03/87 

CVL: D e p t h  Y/A D a t c / T l m e  W/A DATE STARTED: W/lb/87  

D R I L L I N G  I IETHOS:  CABLE-TOOC PAGE 8 O f  8 

S R E 
U Y  1 o s  

E A D 1  L S  E l  
P M A !  O A  C Y  E M  s 

C B  F s o  T P T M  Y H  O C  
H L E E  S P  V H  

E 1 E €  1 
0 E R S  
W Y 

REMARKS 

y( 
H W  0 PpI 

WEDlW DENSE, GRAY S I L T Y  SAND GRADING DOWNWARDS INTO: (COLOR 
07138 20 2.5Y, US/)  VERY DENSE, BLACK FINE GRAVEL, VET (COLOR: 2.51, W2 

09/29/87 37 1b a . O  cpa 
-14J5--- - 50- - _ _  - - ~- _ _  - ____ - _ _  - - K f_62):1_20 cpa 

151;s 

155.0 

VERY DENSE OARK GRAY COARSE SAND W S M E  F I N E  GRAVEL, UET 
H w O  p p ~  

i a = O  cpn 
07139 7 (COLOR: 5r, 4/11. 

1540 45 6r = 60-120 cpo 
09/29/87 22 10 

156.5  

I 

BOTTOM OF BORING 155.0 

NOTES: J 

.- 

I 

000342 
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FERNALD 
RVFS 

6602-  =' 

000343 - 



RUFS 

RISER PROTECTIVE PIPE LENGTH 5' OTHER PROTECTIOh LackiuG- C*o ~ U B  I .  a 
PROTECTIVE PIPE 0. t0 - 

7 1. 
,, -., - 

PIEZOMETER INSTALLATION SHEET 

7 

OISTANCE ABOVE /BELOW 
ITEM GROUNO SURFACE (Ft 1 

TOP OF RISER PIPE 2 . Y '  

GROUND SURFACE 0.0 
,BOTTOM O f  PROTECTIVE PIPE - 2 .& lipz. 
BOREHOLE FILL MATERIALS 1 

GROUT /SLURRY TOP 0 BCITTOH eo' 
BENTONITE TOP 8c' BOTTOM 92' 
SANO TOP gr BOTTOM \\c' 
BEUD6\e P t L L m  TOP 110' BOTTOM 12s 

PERFORATED SECTION TOP 97.5' BOTTOM ~ 7 . 5 , '  
I 

Pl€ZOMETER TIP +r-.*\\O 

TYPE %a, a\ * c , 5  s 4 z c \  

OIAMETER OF PERFORATED SECTION 9'  

PERFORATlCIN TYPf: 

SLOTS 0 HOLES 0 SCREEN 

v E L E  VAT ION 
( ~ r  )m%L 

.'.- 

TCP BOTTOM 

TOP BOT TOM 

TOP BOT TCM 

TOP BOT TOM 

TOP BOT TOM 

- 

I 

BOTTOM OF BOREHOLE 

2 GWL AFTER INSTALLATION 

.& ,3-5:0 '.Jz s//z *'I?# 

58' 

a00344 
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6602  

WELL 3043 
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FERNALD 
RVFS J 

VISUAL CUSSlFlCkTlON OF SOILS 

2.0 

f 



P PERNALD 
RVFS 6 6 0 2  

. - - . - . . . . - . 

VISUAL CLASSIFICATION OF SOILS 

db =a sb-e 

GC 

CL - 
CL 

. . 

,,,, 



FERNALD 
RVFS 

JP 
6 6 0 2  

VISUAL CLASSIFICATION OF SOILS 

DESCRIPTION- REMARKS 

' I  000348 



FERNALD 6602 RVFS 
VISUAL CLASSIFICATION OF SOILS 

1 

3 

.. 

. -  
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FERNALD 
RVFS 

6602  

~- 

P 
n 

VISUAL CLASSIFICATION OF SOILS 
E C T  NUMBER: 602 PROJECT NAME: FMPC A \ I F S  
NG NUMBER: 3q3 COORDINATES: DATE: r2\7 187 

ILEVATION: GWL: Depth 

1C METHODS: - - d 

T a o \  I PAGE 5 OF q 

I h = 0  



LPr - 
FERNALO 

Rims 
VISUAL CLASSIFICATION OF SOILS 

ECT NUMB€ R: dOZ 
ING NUMBER: 3 L 1 3  

ELEVATION: 

ENGINEERIGEOLOGIST: 3.3--*- 

6602 
I 

PROJECTNAME: F M P C  A\[ 
COORDINATES: IDATE: \ l / U  I87 

3 

DESCRIPTION ~- . ___._ 

4 OF 0 I PAGE 
-- 

. . .  



FERNALD 
RI/FS 6602  

VISUAL CLASSIFICATION OF SOILS 
ECT NUMBER: 602 PROJECT NAME: F M P c  R\[FS  

4 

GNUMBER: 343 COORDINATES: DATE: \2\7 187 
ELEVATION: GWL: Depth Date/Time DATE STARTED: \zl q s? 
E N G I N E E R / G E O L O G I S T ~ . ~ - ; ~ ~  Depth oate/Tim DATE COMPLETED: \z\ q [%l 

000352 



FERNALD 
RI/FS 6602 

-- 

REMARKS 
~ 



FERNALD 
RVFS 6602 

VISUAL CLASSIFICATION OF SOILS 

.- 

DESCRIPTION 
- . _. - - - 

T 
/ 

LE 7 - 
. _. 

REMARKS 



FERNALD 
RVFS 6602 

VISUAL CLASSIFICATION OF SOILS 
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FERNALD 
RWS 

VISUAL CLASSIFICATION OF SOILS 

6602  v 

2 
2 

3 - 

t 3 A ; L L  . 



V l W A L  C U S S l F l C A T l O l l  OF SOILS 

COORDINATES: NORTH c81,7?0.91 EASl 1,377,050.35 

M: Depth N/A Date/Time H/A ~ 

Depth N/A Dstc/Time N/A 

6602 
DATE: 12/04/07 

DATE STARTED: 12/04/87 

DATE W P L E T E D :  12/10/87 

PACE 1 OF 7 

FERNALD R I / F S  

07614 
12/04/07 

- -0800- - ~- - 
1.5 

2 
6 -7-- 

07615 

0810 
12/04/07 

3.0 

5 
7. 
0 

07616 
12/04/07 
0835 

4.5 

11 
11 
14 

07617 
12/04/87 
0040 

6.0 

07610 
12/04/07 
0050 

7.5 

07619 
12/04/07 
1055 

9.0 

9 
11 
10 

0 
11 
7 

10 
10 
10 

07621 

1120 
12/04/07 

12.0 

07622 
12/04/07 
1 130 

13.5 

07623 
12/04/87 
1140 

15.0 

12 
11 
13 

3 
7 
4 

11 
13 
I 7  

~~ 

PROJECT NWBER: 602 3.2 

BORING NUMBER: 3043 

GROUND ELEVATION: 

ENGINEER/GEOLOCIST: 8. DUNNING 

D R I L L I N G  HETHODS: CABLE-TOOC y H .  L E E  

- 
R 
E l  

o c  
V I  
E €  
R S  
Y 

cm 

- 

12 -_ 

- 
12 

- 

12 

- 

1 5  

- 
9 

- 
10 

- 

10 

- 
10 

- 
10 

- 
10 

- 

- 
S 

U Y  
S H  
C B  
f 0  

L 

- 
OL 

- -. 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 
CL 

I 

CL 
CL 
SM 

- 
sn 
sc 
SP 

- 
CL 

- 

8 
L S  
O A  
W H  
S P  

L 
O E  
N 

R E W K S  

~ ~~~~ 

VERY SOFT, VERY DARK GRAYISH-BRUJN CLAY (2.5Y, 3/2),' S I L T Y  AND 
DRY WITH ROOTLETS. 

3.5 VERY STIFF, GRAYISH-BROVII CLAY (2.5Y, 5/2) DAMP. 

STIFF, LIGHT OLIVE-BROW CLAY ( 2 . 5 1 ,  4 / 6 1  W I T H  A TRACE OF VERY 
FINE GRAVEL, D M P .  

2.. 0 
- 0  PPP 

= 0  cpa r = 20-50 cpp 

SOFT, L I G H T  OLIVE-BROW CLAY (2.5Y, 5 / 6 1  S I L T Y  AND DAMP. 

VERY SOFT, LIGHT OLIVE-BRCUN CLAY (2.5Y, 5/61, FAIR AMaJNT OF 
MOISTURE NOTED. 

VERY SOFT, LIGHT OLIVE-BROW CLAY (2.5Y, 5 / 6 1 ,  FAIR AnaJNT OF 
MOISTURE NOTED. 

MEDIUM STIFF ,  O L I V E - Y E L L W  CLAY <2.5Y, 6 / 0 )  DMP. 
S T I F F  OLIVE-BROWN CLAY (2.5Y, 4/4) HOIST. 07620 7 

12/04/07 0 I 1105 I 11 
10.5 

~ ~~ 

MEDIUM STIFF, LIGHT O L I V E - B R W N  CLAY (2.5Y 5/6) DRY. 
STIFF, DARK GRAYISH-BROW CLAY (2.SY, 6/21: 
MEDIUM DENSE, LIGHT O L I V E  BROWN S I L T Y  U N O  (2.5Y, 5 /6 )  D M P .  

1.5 
1 .s 
W A  

- 
N/A 
N/A 
N/A 

MEDIUW DENSE, LIGHT OLIVE BROW S I L T Y  SAND (2.5Y, 5/61, DAMP. 
MEDIUM DENSE, GRAYISH-BROVW SAND (2.5Y 5/2). 
HEDIUW DENSE, LIGHT O L I V E - B R W N  SAND (t.SY, 5/61.. 

VREY S T I F F ,  DARK GRAY CLAY (5Y. 4/11 WITH A TRACE OF FINE 
GRAVEL, DACIP. 

2.0 

NOTES: 
D R I L L I N G  CONTRACTOR: PENNSYLVANIA DRILLING, DRILLER: T I M  HARRIS, HELPER: CRAIG CWLTER. 

ASTM. 
SAMPLES V I A  HUNSELL COLORS, 



. _ . . . . .  

BORING NUMBER: 3043 

GROUND ELEVATION: 

ENGINEER/GEOLOCIST: 8 .  DUNNING 

FERYALD R I / f t  VISUAL C L A S S l f l C A T l Q  OF SOILS 

PROJECT NWBER: 602 3.2 I PROJECT W E :  F W C  R l / F S  1 
COORDINATES: NORTH 481,T10.91 EAST 1,3TI,050.35 DATE: 12/0(/87 

GUL: D e p t h  N/A D a t e / T i a c  Y/A DATE STARTED: 12/01/87 

D e p t h  N/A D a t e / T i a c  N/A DATE W L E T E D :  12/10/87 

D R I L L I N G  METHQ)S: UBLE-TOO1. 

07624 

1540 - 12 
12/04/07 8 

16;s - - 

PAGE 2 OF 7 

S 
U Y  1 
S M  f REMARKS 
C B  F 
s o  

L 

EL 1.5 
H n r P O  pp 
a = O  cp 

_ _  - - 8r-S 2 0 4 ~ ~ .  

CL 1.5 

SP Y/A a 0 cp 
HWO PFp 

Br = 20-60 cpr 

CL 1.55 
H n r ~ 0  pps 
a = o  c p  ar = 50 cpr 

1@071 !: 
07627 

12/05/87 
084 1 27 

19.5 

21 .o 

1 

07625 
12/04/87 

1550 
10.0 

25.5i 1@71 

27.0 

07771 
12/05/87 24 
1035 30 

7 
0 
11 

30.0 

07629 
12/05/87 
0950 

24.0 

- 
R 
E I  
C M  
o c  
V H  
E E  
R S  
Y - 

18 
-~ 

- 

12 

- 

10 

- 

15 

- 

6 

- 

10 

- 
10 

- 

6 

18 

- 
15 

- 

15 
37 
29 

S T I F F ,  DARK G R A Y I S H - 8 R W  (2.5Y, 4/21 CLAY, SLIGHTLY S ILTY,  
DRY. 

EL 
GC 

GC 

GC 

CL 

CL 

._ ~- --- 

I I 
1.5 
N/A Hnu= 0 pp~ 

a = O  c a  ar = 20-40 c p ~  

H W O  pB 
a = O  cpl  
6r = 20-40 cpr 

N/A 

M/A 
H n w O  pp 

1.5 a = 0 cp Br = 20-40 cpl 

H W O  pB 
a = O  cpo cc = 20-40 cpl 

1.5 

S T I F F ,  DARK GRAYISH-BRWN (2.51, 4/2) CLAY, SLIGHTLY S ILTY,  
DRY. 
H E D I W  DENSE, DARK GRAY SD (SY, 4/11, S I L T Y  WITH SWE GRAVEL. 

S T I F F ,  O L I V E  GRAY CLAY (51,  5/21 UITH A TRACE OF GRAVEL, DRY. 

S T I F F ,  O L I V E  GRAY CLAY (SY, 5/2) W I T H  A TRACE OF GRAVEL, DRY. 

MEDIUM DENSE, OLIVE GRAY CLAYEY GRAVEL (SY, S/2) U I T H  S M E  
COARSE GRAVEL AND ROCK FRAGMENTS, MOIST: 

HARD, DARK GRAY CLAY (51. 4/11 W I T H  A TRACE OF F I N E  TO COARSE 
GRAVEL, DAMP. 

~ ~~ ~ ~~ ~ 

S T I F F ,  GRAY CLAY (SY, 5/11 W I T H  A TRACE OF GRAVEL DRY. 
VERY DENSE, GRAY TO DARK GRAY GRAVEL (51, 5/1 TO A / l ) ,  CLAYEY 
IN PARTS, WET. 

VERY DENSE, GRAY TO DARK GRAY GRAVEL (5Y, 5/1 TO 4/1), CLAYEY 
1Y PARTS, WET. 

VERY DENSE, GRAY TO DARK GRAY GRAVEL (51, 5/1 TO 4/1), CLAYEY 
IN PARTS, IIET. 
S T I F F ,  DARK GRAY CLAY (SY, 4 / 1 ) ~ U I T H  A TRACE OF GRAVEL. 

S T I F F ,  DARK GRAY CLAY (2.5Y. N /4 )  UITH A TRACE OF GRAVEL. 

NOTES: 
D R I L L I N G  COUTRACTOR: 
ASTH. 

PENNSYLVANIA DRILLING, DRILLER: .T IH  HARRIS, HELPER: CRAIG CCXILTER. W L E S  V I A  W S E L L  COICUS, 



VISUAL CLASSlFICATIOW OF SOILS 660: FERNALD RI/FS 
..- 

PROJECT NUMBER: 602 3.2 PROJECT NAME: FMPC RI/FS 

BORING YLWBER: 3043 COORDINATES: NORTH 181,770.91 EAST 1,377,050.35 DATE: 12/04/87 
C R W  ELEVATION: 

ENGlNEER/GEOLOCIST: 8 .  DUNNING D e p t h  Y/A D a t c / T i a r  Y/A 
D R I L L I N G  METHOOS- --a 

CUL: D e p t h  Y/A D a t @ / T i 1 8  Y/A DATE STARTED: 12/04/87 

12/05/87 

12/05/87 

L0.0 

12/05/87 

i1.5 

I 

MEDIUM STIFF, OARK GRAY CLAY (2.5Y, NC/) WITH A TRACE OF F I N E  CL 
10 GRAVEL. 
13 18 

-18 . ~- - __- -___--__ - -__ 

MEDIUM S T I F F ,  DARK GRAY CLAY (2.5Y, NC/) W I T H  A TRACE OF F I N E  CL 

CL 
10 GRAVEL. 
14 16 VERY STIFF,  DARK YELLWISH-BROWN CLAY (lOYR, 4 / 4 ) .  
17 

Gy DARK GRAY, DENSE, F I N E  GRAVEL ( 2 . 5 1  
MEDIUM DENSE, YELLOWISH-BRWN SAND i lOYR, 5/81 WITH A TRACE OF 

NC). 11 
14 18 F I N E  GRAVEL, DRY. 
15 

VERY DENSE, MULTICOLORED EROWN, LOOSE, F I N E  GRAVEL. 
VERY DENSE, Y E L L W I S H - B R W N  SAND ( l O Y R ,  5/61 WITH A TRACE OF 10 

22 18 F I N E  GRAVEL, DRY. 
33 

D R I L L I N G  CONTRACTOR: PENNSYLVANIA DRILLING, DRILLER: T I M  HARRIS, HELPER: CRAIG COULTER. SAllPLES V I A  WNSELL  COLORS, 
ASTM. 

1 



'A D a t e / T i o c  Y/A I DATE STARTED: 12/04/87. 

D S  B 
E A D 1  1 s  
p M A 1  O A  r P T M  U M  
H L E E  S P  

E 1 
O E  
Y 

o m  1 1  
12/07/a7 2a 
0940 30 

L6.5 -- - - - - 

50.0 

o m  12 

1006 26 
12/07/a7 22 

51.5 

55 .O 

a onao 12 
12/07/a7 23 
1032 29 56.5 

bO.0 

1 
U 1  
s u  c e  

1 
s a  

w VERY DENSE, YELLWISH-BROVW SAND (10YR, 5/61, DAM. 

I 

w DENSE YELLWISH-BROVW SAND (IOYR, 5/61. 
D M P  BUT NOT SATURATED. 
DENSE YELLWISH-BROVW SAND (IOYR, 5/61. 
D M P  BUT NOT SATURATED. t" 

I 

DAMP BUT NOT SATURATED. 
VERY DENSE, DARK G R A Y I S H - B R W  (2.51. 4/21 SAND, GRAY SAND 
FAIRLY MOIST. 

I - 
YOTES: 
) R I L l I N G  CONTRACTOR: PENNSYLVANIA DRILLING, DRILLER: T I M  HARRIS, HELPER: C R A I G  CWLTER. SAMPLES V I A  MJNSELL COLORS, 
ASTM. 



& X I N G  U B E R :  3043 

GROUWD ELEVATlCU: 

EYGlNEEl /CEMOCIST:  9. DUNNING 

Q 
t 
P 
T 
H 

- 

61 .! _- - 

65.1 

COORDINATES: NORTH 481,770.91 EAST 1,377,050.35 DATE: lZ/DC/D 

M: D e p t h  M/A D a t t / T l l P a  Y/A DATE STARTED: 12/05/87 

D e p t h  Y/A D a t e / T i m e  Y/A DATE C W L E T E D :  12/10/87 

66.! 

D R I L L I Y S  KETHWS: CABLE-TOOt 

?o.l - 

71. 

PAGE 5 O f  7 

S 
A D  T 
M A  I 
P T M  
L E E  
E 

07781 

1108 
12/07/87 

om2 
12/07/07 
1316 

- 
6 
L S  
O A  
Y M  
S P  

1 
O E  
Y - 
9 
17 
26 

9 
14 
17 
- 

- 
50 
50 

- 

OEYSE, DARK G R A Y I S H - B R M  (2.W 4 / 2 )  SAND U / S W E  FINE GRAVEL.  W 
MOIST, BUT QUESTIONABLE ABOUT BEING WET. 

____ -- - __ 

DENSE, DARK GRAYISH-BRWN (IOYR, 4 / 2 )  COARSE SAND, APPEARS WET 
DENSE, OLIVE-GRAY (SY, 4/2) F I N E  SANDY GRAVEL. 

W 
GU 

VERY DENSE, DARK GRAYISH-BROUN SAND (2 .SY 6/21, VET. W 
VERY DENSE, DARK GRAY (SY, 4/11  CLAYEY GRAVEL. - GC 

I 

I 

N/A 
Y/A Hrrp 0 ppm 

a 8 0  C P  
Br = 40-60 c p  

N/A 
N/A H n u  0 p p ~ ~  

a = O  c p  Br = 40-60 c p  

MOTES: 
D R I L L I N G  COWTRACTOR: 

ASTW. I PENNSYLVANIA DRILLING. DRILLER: TlH HARRIS, HELPER: CRAIG COULTER. SAMPLES V I A  HUNSELL COLORS, 

.. . 



PROJECT W E E R :  602 3.2 

BORING UMBER: 3043 

GROUND ELEVATION: 

ENGlNEER/GEOlOCIST: 6. DUNNING I Oepth N/A Datt/Timc N/A I DATE CMPLET~D:- i i / io/if  

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 481,T70.91 EAST 1,377,050.35 DATE: 12/04/87 

CVL: Depth N/A Datt/T\mc Y/A DATE STARTED: 12/05/87 

DRILL ING ME7WQ)S: tABLE-TOOC I PACE 6 OF 7 
I 

- -  . _  - 
VERY DENSE, VERY DARK GRAY SAND WITH S W E  F l N E  TO COARSE 
CRAVE1 (SY,  3/11. 

- - - -- -- 

~~~ ~ ~ 

DENSE, MULTICOLORED (BROWN, GRAYS, WHITE, BLACK) LOOSE, POORLY 
GRADED F l N E  TO COARSE GRAVEL. 

WLTICOLORED GRAVEL GEN A/A. 
VERY DENSE, DARK GRAY SILTY TO CLAYEY GRAVEL ( S Y ,  c / l ) .  

N /A 
Hnus 0 FP 
a = O  CP er = eo cp 

NOTES: 
DRILL ING CONTRACTOR: PENNSYLVANIA DRILLING, DRILLER: TIM HARRIS, HELPER: CRAIG CWLTER. SAMPLES V I A  WNSELC COLORS, 

ASTW. ' 



PROJECT NUMBER: 602 3.2 
BORING NUMBER: SWS 

CIIWMD ELEVATION: 

ENGlNEER/GEOLOCIST: B. DUNNING 

O f  
E A D T  
P M A 1  
1 P T W  
H L E E  

E 

PROJECT W: FMPC Rl/fS 

COORDINATES: NORTH 481,770.91 EAST l,S77,050.35 DATE: 12/04/87 

M: Depth N/A Datc/Timc N/A DATE STARTED: 12/04/87 

Depth N/A Datc/Tim N/A DATE CCMPLETED: 12/10/87 

o n 8 7  
12/08/87 

1006 
91.5 . -. . _ _  

On88 
12/08/87 
1113 

W.5 

01.5 

08.0 

I om0 

115.0 4- 

12/09/81 

120.5 

07793 
1 2/ 09/ 87 

1336 
126.5 

B 
1 s  
O A  
Y M  
S P  

1 
O E  
Y 

- .  

7 
17 
29 
- 

17 
25 
35 
- 

23 
35 
38 
- 

20 
37 
44 

1 
2 
9 

7 
4 
12 

2 '  
2 
3 
- 

E 
U Y  
S W  c a  s o  

L 

DENSE, DARK GRAYISH-BRWN (2.SY, 1/21 SAND W I T H  S m E  FINE w 
GRAVEL. 

- - 

VERY DENSE, DARK GRAYISH-BRWN (2.5Y, 4 / 2 )  SAND. 'w 

VERY DENSE DARK GRAYISH E R W N  SAND (2.SY C/2). 
VERY DENSE: DARK GRAYISH-BROWN SILTY SAND'(2.51, C/2). 

VERY DENSE, DARK GRAY SAND (SY, 6/11, SILTY WITH A TRACE OF YI 
CLAY. 

MEDIUM DENSE, BLUISH-GREEN TYPE OF SAND (NO MUNCELL COLOR 
CHART CORRELATION), SILTY AND SLIGHTLY CLAYEY. 

MEDlUll DENSE, BLUISH-GREEN SAND UITH S W E  GRAVEL, VREY CLAYEY. SC 

LOOSE, OLIVE-GRAY SILTY SAND ( 5 1 ,  S/2). 
SOFT, "BLUE-GRAY" CLAY. 
(NO WNCELL COLOR CORRELATION) CLOSEST CORRELATION IS ( S Y ,  
6/11. 

N/A 
WNF 0 PPD 
a 8I' = D  30-40 C P  c p  

4 . 0  
Hno3 0 PPI 
a 8r 8 0  8 40 CPls c p  

1 BOTTCU OF BORING I20 
NOTES: 
ORlLLlNG CONTRACTOR: 

ASTM. 
PENNSYLVANIA DRILLING, DRILLER: T I M  HARRIS, HELPER: CRAIG COULTER. SAMPLES V I A  WNSELL COLORS, 

080363 
-. , . . . . , ._ . 



. .  

. .  

.. _. . 

. .. . . .  
. . .  . .  

. . .  
. .  - .  . 

. .  

.. . .  -. . 

VOTES: - 



FERNALD 
RI/FS 

FLUID \cl& FROM 0 TO nc.S8 
FLUID U A  FROM & A  TO UI+ 

6602 

SIZE 10'' F R W  0' TC 115' 
SIZE M r )  FROM TC *a 

PIEZOMETER INSTALLATION SHEET 
FIELD ENG./GEO. 6. b * : - a  OAT€ 1 2 / 1 r 1 ~ 7 ,  

J DATE 
6 O J E C T  NAME FMPC A\ / FS 

PRCJECT NC. G O 2  T.sk 3.2 CHECKED BY 
BORING NO. 3 r3  
PIEZOMETER NO. W k  OAT€ OF INSTALLATION \2 I 10 1 s- 
BOREHOLE DRILLING 

TYPE 5Ca.Ae.s~ 5 + e d  
OIAMETER OF PERFORATED SECTION 3 @ 
PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN a 
AVERAGE SIZE OF PERFCRATIONS 0.0I * 
TOTAL PERFORATED AREA \O' 

RISER PIPE MATERIAL Sk;..,\ei% SkeI 
RISER PIPE DIAMETERS: 

0.0. 4 ' 1 s -  -1.0. 4. 

LENGTH OF PIPE SECTIONS 10' \ 2Y.z 
JOINING METHOD F\u*k 3ei - f  

RISER PROTECTIVE PIPE LENGTH S Ct* 
PROTECTIVE PIPE 0.0. \ a -  

OTHER PROTECTlOh L r C t l U c -  C A P  l4JtTH 

Lock  

-I 

OISTANCE ABOVE B E L W  EL EVAT I ON 
GROUND SURFACE ( f T 1 9 ( F T  M U  

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 0.0 

2 .5 '  

GROUT/SLURRY 

BENTONITE 

SAND 

GRAVEL 

BOTTOM OF PROTECTIVE PIPE 
BOREHOLE FILL MATERIALS: 

~ 

2.4 ' 
C - C - 4  I I 

T;oP 0' - 
TOP Qq8 
TOP 98'  
TOP M h  

PERFORATED SECTION TOP 103.6' 

BOTTOM 94' TCP BOTTOM - 
BOTTOM 98' .TOP BOTTOM. 

BOTTOM 120' TOP BOTTCIM 

BOTTOM C J ~ ,  TOP BOTTOM 

BOTTOM n 7 . C '  TOP BOTTOM ' 

PI€ZOMETER TIP I20 I 

WTTOM OF BOREHOLE 120' 
GWL AFTER INSTALLATION 56.7' 4 



6602 

WELL 3064 

. _. . : ... . .  . i  i 
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(DRILLING METHOOS: 6 6/e %o / 
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ENGINEER/GEOLOGIST:LJr ‘ 
)RILLING METHOOS: 

I 

50. 
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. 

R 
3 5  

4- 
a7 

. . .  

14 
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. .  

SOILS . ’-.’ . .  
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4 

-. . 

. . .  

INGNUMBER: b a d ?  @* COORDINATES: &&,l DATESTARTED: r 

GWL: Depth Da?o,!lirne /a 1, 87 4cc a\ ELEVATION: 
.. A 

*I :.. -“i 4? 

. . .  

- 
6 

: -Too(- 

. . . .  . . .  . . .  . .  
i .  _ .  . : 

. .  . .  

DATE COMPLETED: 

PAGE 4 
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_ _ - -  
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.._ 

ECTNUMBER: Ccd.3. - 
I BORING NUMBER: COORUINATES: s ~ q \  DATE: 

I 

ELEVATION: &@\ GWL: Depth Datemme DATE STARTED: 12 /II 127 
I '  I . -',, . " V i  

> 
a 
w --, ' - c  f: 

.to 

a - 

. .  

- 

7 

I,*n Depth DatcKime I DATE COMPLETED: ' I I 

OESCRIPTION . 
. . . . .  . .  

. .  . .  

. .  .. 

_I I 
...... 
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.FERNALD 
. .  ... -. RVFS . .  

-..t . _. 

iNGINEER/GEOLOGIST: < c 

)RILLING ME 
1 

. .  . _. 
. .  

. .  - . -. 
. . . .  . . .  

5 M  

- 

.. 

OATECOMPLETED: 

PAGE d. OF / A  

' ' . 

-1 
REMARKS 

. 
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. . _  



. _  

4 

. .  
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: 42.4 

. . .  
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. .  
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IR ILLING ME - iNGINEER/GEOLOGIST: 

- 
a g:+ 
2 .- 
a 

Depth Oatemme DATE COMPLETED: ' 

PAGE OF / A  

. .  
.--__ 

. . DESCRIPTION 

L 

. .  

. -  
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\ 
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)AILLING ME 
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FERNALD 

DATE COMPLETED: 

OF 10 
1 

3 ' . :  
. - q .  .: 
' l a  

. .  ... .. - 

A 

8 
7 

ra - 

. . .  . . . .  

- 

DESCRIPTION 

L 
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4 
H w O  ppn 
a = 2  cpn Br = 120 cpn 

, 

F 

- 
R 
E 
C 
0 
V 
E 
R 
Y - 

4 

- - 

10 

- 

8 

- 

16 

- 

- 
S 

U Y  
S H  
C B  
s o  

L 

- 
OH 
CL 

- 

- 

- 
CL 

B 
L S  
O A  
V M  
S P  

L 
O E  
N - 

2 
3 
8 
- . .-. 

3 
10 
8 

T 
S REMARKS 
F 

N/A - 
H l l ~ 0  -- p 
a = 2  cpn Br = 160 c p  

H w O  pp 
a = 2  c p  ~r = 140 C ~ O  

H r u O  pp 
a = 2  c p  Br = 140 cpn 

...- - 
SOFT B R W  (7-5YR, 3/21 CLAY, ORCANIC 
SOFT BROWN (7-5YR, 3/21 CLAY, SOnE SILT - DRY. 

R ICH - DRY. 

10 
11 
18 

F ILL ,  HARD B R O W  (IOYR, 4/41 CLAY WITH SWE COBBLES AND SLAG, 
GRAVEL, DRY. 07718 

' 12/11 /87 
1120 

4.5 

17 
21 
21 

HARD, BROWN (IOYR, 3/41 CLAY WITH SOME S I L T  AND GRAVEL, DRY, .5 
H w O  ppa 
a = 2  cpn ~r = 160 cpn 

07719 
12/11/87 
1125 

6.0 

23 
22 
21 

VERY STIFF,  Y E L L W I S H  BROWN (IOYR, 5/41 CLAY WITH SWE SILT ,  
TRACE GRAVEL. 

CL 
07720 

12/11/87 
1130 

7.5 

Br = 100 cpn 

4 
8 
10 

VERY STIFF, Y E L L W I S H  BROWN (IOYR, 4/C1 MOTTLED CLAY UlTH SOWE 
SILT ,  TRACE SAND AND GRAVEL, DRY. 

CL 
07721 

1055 
12/14/07 

9.0 

5 
6. 
11 
- 
6 
7 
10 

VERY STIFF, Y E L L W I S H  BROWN ClOYR, 4 / 4 1  CLAY WITH SOME S ILT ,  
TRACE SAND AND GRAVEL, DRY. 

CL 

- 
CL 

- 
CL 

4 
H n u O  ppa 
a = 2  cpa 
Br = 100 cpn 

2.5 
H w O  ppn 
a = 2  cpn ~r = 100 CP 

2.5 
H w O  ppa 
a = 2  cpn ~r = 120 cpn 

07722 
12/ 14/87 
1135 

10.5 

VERY STIFF., Y E L L W I S H  BROWN (lOYR, 4/41 CLAY W I T H  SOME SILT ,  
GRAVEL, TRACE SAND - DRY. 07723 

12/ 14/87 
1150 

12.0 

2 
6 
6 

VERY STIFF, Y E L L W I S H  BROVW (IOYR, 4/41 -SILTY CUY,  W E  SAND, 
GRAVEL - DRY. 07724 

1330 
12/ 14/87 

13.5 I 

I 

I .  
5 
10 
15 
- 

CL 

- 

VERY STIFF, GRAY (2.5Y. 4/01 CLAY, SOME S I L T  AND GRAVEL, DRY. 

I IIOTES: 
PENNSYLVANIA D R I L L I N G  COClPANY. BUCYRUS E R I E  2 4 4  D R I L L I N G  RIG. DRILLER: DAVE NEWAN. HELPER: BOB JOHNSON. B L W S  ON 

SAMPLER FOLLCU ASTH STANDARD F Q  2 I N  X l 8 l N  SPL IT  SPOOW SAMPLER. 
APPROXIMATELY 700 GALL0 

SOIL  COLORS FOLLOW WNSELL COLOR CHARTS. 

I 



FERYALD R l / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT IILWBER: 602 3.2 I PROJECT W: FMPC R I / F S  I 
GRaulID ELEVATION: 588.2 

ENGINEER/CEOLOCIST: T. SULLIVAN 

CUL: D e p t h  W/A D a t e / T i m e  N/A DATE STARTED: 12/11/a7 

D e p t h  N/A D a t e / T i m e  N/A DATE C W L E T B ) :  

3 
7 9  
10 

VERY STIFF ,  GRAY (IOYR, 4/11 CLAY, TRACE GRAVEL AND S I L T .  

9 
19 
22 

VERY STIFF,  GRAY (7.5YR, 4 / 0 )  GRAVELLY CLAY, SWE SILT ,  DRY. 

11 

7 
11 
14 

VERY STIFF ,  GRAY (7.5YR, 6/01 GRAVELLY CLAY, SOME S ILT ,  DRY. 

12 

CL 3.5 
nnu= 0 FP 
a = 2  cpn 
8r = 100 cpn 

11 
14 
20 

7 

VERY S T I F F  GRAY 7.5YR C/O GRAVELLY CLAY, SOME SILT,  DRY. 

3 

VERY S T I F F  GRAY (7.5YR, 4/01 GRAVELLY CLAY, SOME S ILT ,  DRY. 

CL 3 
nm= 0 FP 
a = 2  cpn 
8r = 100 cpn 

CL 2.5 
Hm= 0 PPn 
a = 2  cpn 
8r = 100 cpn 

BORING N W E R :  3064 . I COORDINATES: NORTH 480,no.53 EAST 1,3a2,184.221 DATE: i2 / i i /a7  I 

_ _ ~  

DRILL ING METHODS: CABLE-TOOL 

D 
E 
P 
T 
H 

- 

16.' 

S 
A D 1 ,  
M A 1  
P T M  
L E E  
E 

07726 

1355 
121 i u a 7  

- 

B R 
1 s E l  
0 A C N  
Y M O C  
S P V H  

L E E  
0 E R S  
N Y 

I ' I STIFF  GRAY, ClOYR, 5/11 S ILTY CLAY; SOME GRAVEL-;SAND'- DRY. 
5 

07727 

1405 
i 21 w a 1  

VERY STIFF ,  GRAY (IOYR, 5/1) S I L T Y  CLAY, SOME GRAVEL, SAND, 

8 Y 

18.1 - 

19.' 

07728 

1430 
12/14/a7 

CL VERY STIFF ,  GRAY (IOYR, 5 / 1 1  S I L T Y  CLAY, SOME GRAVEL, SAND - 
2 DRY. 
7 6  
13 8r = 120 

Hnu= 0 
a = 2  
8r = 110 

O m 0  
1555 

121141a1 

CL VERY STIFF ,  GRAY (lOYR, 5/11 S I L T Y  CLAY, SWE GRAVEL, COBBLES, 
6 SAND - DRY. 
6 2  
a 

21 .I 

8r = 100 cpn 

07730 
12 /14 /87  
1610 

o m 1  

1640 
12 /14 /a7  

07732 
12/15/87 
0830 

07733 

0845 
i 211 5 /87  

22 .I "1 8r = 120 cpn 
I I VERY S T I F F  GRAY lOYR 4/1 CLAY, SOME GRAVEL, S ILT ,  DRY. 

24.1 - 

25 .I - 

27.1 

Fl 8r = 120 cpn 

07734 

OOOO 
i2/15/a1 

07735 
12 /15 /87  
0950 

28.1 - 

30.1 

NOTES: 
- 

I 



PROJECT NUMBER: 602 3.2 

W R I N G  NUMBER: 3066 

PROJECT NAME: FHPC RI/FS 

COORDINATES: NORTH 480,730.53 EAST 1,382,184.221 DATE: 12/11/87 ’ 
~ 

GROUND ELEVATION: 588.2 

EIIGINEER/GEOCOCIST: T.  SULLIVAN 

CYL: D e p t h  W A  D a t e A i m e  W/A DATE STARTED: 12/11/87 

D e p t h  N/A . D a t c A i m e  Y/A DATE COMPLETED: 

DRILL ING MTHODS: CABLE-TOOL PAGE 3 OF 

SH N/A 
Hnu= 0 ppe 
a = 2  cp l  Br = 120 CP 

6 6 0 2  FERNALD R I / F S  VISUAL CLASSlF lCAT lO l l  OF SOILS 

- 
8 
L S  
O A  
Y H  
S P  

c 
O E  
I 

R 
E l  
C N  
,o c 
V H  
E E  
R S  
Y 

P T H  
L E E  

50 

31.5 

9 
31 
40 

YERY STIFF, GRAY (IOYR, 5/1) CLAY, SOHE GRAVEL, S I L T ,  DRY. 
DENSE GRAY (lOYR, 5/1) SAND, SOME SlLT, CLAY, DRY. 

16 
07737 

12/15/87 
1150 

33.0 

19 
35 
37 
- 

- 
12 
22 
27 
- 

I DENSE GRAY (lOYR, 5 / 1 1  GRAVELLY SAND, W E  S I L T ,  ORY. 

l3 I 34.5 

I 
MEDlUn DENSE GRAY (IOYR, 6/11 SAND WlTH SCUE GRAVEL, S ILT ,  DRY 

l4 I. 

12/15/87 j :51:o 

40 
40 
32 
- 

- 

I DENSE GRAY (10YR. 5/11 SAND WITH SOnE GRAVEL, S ILT ,  DRY. 

I 
NOTES: 

I 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3066 

GROUND ELEVATION: 588.2 

I 
~~ ~~ 

ENGINEER/GEOLOGIST: 1. SULLIVAN D e o t h  W/A D e t e f T i m  WiA I OAT€ COUPLETEO: 

PROJECT NAME: FMPC R I / F S  (J  I?; 
COORDINATES: NORTH 480,730.53 EAST 1,382,184.22 DATE: 12/11/87 

CVL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 12/11/87 

DRILL ING METHQ)S: CABLE-TOOL I PAC€ 4 ij/l  P T M  

50.0 I 
07742 

0840 
i21161a7 

51.5 

On43 
0915 

i21161a7 

56.5 

o/ 
NOTES: 

B 
L S  
O A  
W M  
S P  

L 
O E  
N - 

27 
32 

-30- 
- 

22 
3 5  
37 

MEDIUM DENSE GRAY (IOYR, 5/1) SAND WITH SWE GRAVEL AND S ILT ,  
DRY. 

._.. ____ _ _ _ _  

DENSE GRAY (lOYR, 5/1) GRAVELLY SAND, SOME SILT ,  TRACE CLAY, 
DRY. 

VERY DENSE GRAY (lOYR, 6/11 GRAVELLY SAND, SOME PEBBLES, X*IE 
S I L T  AND CLAY, DRY. 

S 
U Y  I 
S M  S 
C B  F 
s o  

L 

SM N/A 

. - ~ 

SU N/A 

SU N/A 

l R E ~ R K S ,  

.-. 

I 

i 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3066 

GROUND ELEVATION: 588.2 GWL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 12/11/87 

ENGINEER/GEOLOCIST: 1. SULLIVAJI D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 

D R I L L I N G  METHOOS: C A B L E - T O a  PACE 5 OF 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 680,730.53 EAST 1,382,184.22) DATE: 12/11/87 

DENSE GRAY ( lOYR,--4/1) GRAVELLY SAND, SOME PEBBLES, SOnE SILT,  ' 

TRACE CLAY, DRY. 

DENSE, GRAY ( lOYR, 5 / 1 )  GRAVELLY SAND, SOME S I L T  AND CLAY, DRY 

M D I U M ,  DENSE GRAY. (IOYR, 6/11 SAND, SOME SILT,  TRACE GRAVEL, 
MOIST. ' 

S 
U Y  
S M  
C B  s o  

L 

SU 

. .- 

SM 

NOTES: 
I 



FERNALD R I / F S  VISUAL C L A S S I F l C A T l O Y  OF SOILS 

PROJECT NWBER: 602 3.2 I PROJECT W E :  F W C  R I / F S  1 
BORING NUCIBER: 3064 

GROUND ELEVATION: 588.2 

ENGINEER/GEOLOGIST: 1. SULLlVAN 

COORDINATES: NORTH 480,730.53 EAST 1,382,186.22 DATE: 12/11/87 

G U :  D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 12/11/87 

D e p t h  N/A D e t e / l i m e  N/A DATE CCUPLETED: 

- 
D 
E 
P 
1 
H 

- .  . 

76.5 - 

8o.a - 

81.5 - 

85.0 

86.5 

90.0 

S 
A D 1  
M A 1  
P T M  
1 .E E 
E 

B 
L S  
O A  
w n  
S P  

1 
O E  
N 

On48 
12/17/87 
0955 

7 
12 
14 

07749 12 
12/17/87 11 

1 1 5 0  14 

s 
U Y  
S I (  
C B  
s o  

L 

MEDIUM DENSE GRAY (lOYR, 4/11 SAND WITH SCUE GRAVEL AND SILT, 94 
TRACE  LAY, UET. 

MEDIUM, DENSE GRAY (IOYR, 4/11 SAND WITH SOHE GRAVEL AND SM 
PEBBLES, SOME S I L T  AND CLAY, VET. 

2 

I 

MEDIUM DENSE GRAY (IOYR, 6/11 F I N E  GRAINED SAND, SOnE SILT AND SP 
CLAY, VET. 

000382 



PROJECT NWBER: 602 3.2 

BORING NUMBER: 3064 

GROUND ELEVATION: 588.2 

I 
~~ 

ENGINEER/GEOLOGIST: 1. SULLIVAN I D e p t h  N/A D e t e / T i m e  N/A I DATE COMPLETED: 

PROJECT W E :  F W C  R I / F S  

COORDINATES: NORTH c80.730.53 EAST 1,382,184.22 DATE: 12/11/87 

GWL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 12/11/87 

D R I L L I N G  METHOOS: CABLE-TOOL I PAGE 7 I 
D S  
E 
P 
T 
H 

B R 
A D 1  L S  E l  
M A 1  O A  C N  
P T M  Y M  o c  
L E E  S P  V H  
E L E E  

0 E R S  
Y Y 

I NOTES: 

HEDILU DENSE GRAY (10YR. 1/11 SANDY GRAVEL, SOME S I L T .  UNIFORM . 
FINE GRAVEL. 
GRAY (IOYR, 4/11 F I N E  GRAINED SAND LAYER, SOME S I L T  AND CLAY. 
GRAY (lOYR, 4/11 SAND GRAVEL, SOME PEBBLES, TRACE S ILT ,  E T .  

DENSE GRAY (10YR, 4/1) SAND AND GRAVEL, SOME S I L T  AND CLAY, 
SOnE PEBBLES, VET. 

MEDIUM DENSE GRAY (IOYR, 5/11 F I N E  GRAINED SAND, SOME SILT AND 
CLAY 211s. GRAY (IOYR, 4/11 SANDY GRAVEL LENS AT 101.3 F T ,  VET. 

- 
S 

U Y  
S M  
C B  
S O  

L 

GP 

SP 
GP 

_ _  - 

Gn 

SP 



FERNALD RI/FS VISUAL CLASSIFICATIO)( OF SOILS 

PROJECT UMBER: 602 3.2 PROJECT N M E :  FHPC R I / F S  

BORIN6  MWBER: 3064 COORDINATES: NORTH 480,730.53 EAST 1,382,184.22 DATE: 12/11/ 

GROUEl ELEVATIOW: 588.2 CVL: D e p t h  Y/A D e t e / T i m  N/A DATE STARTED 

ENGINEER/GEOLOCIST: 1. SULLIVAN D e o t h  Y/A D e t e / T i m e  N/A DATE COMPLET 

I 

D R I L L I N G  HETHOOS: C A LBLE- T 

qi+ 106.5 

R 
E I  
C Y  
o c  
V H  
E E  
R S  
Y 

-6 - 

16 

18 

ooc PAGE 

S 
U Y  
S H  
C B  
s o  

L 

__. 

I Gp 
VERY LOOSE GRAYISH BORW (IOYR, 6/21 SANDY GRAVEL, TRACE SILT,  
SOnE PEBBLES, WET. 

LOOSE GRAY (IOYR, 4/2) SAND W I T H  SOME S I L T  AND TRACE GRAVEL, SP 
UNIFORMLY F I N E  GRAINED SAND, E T .  
YRAY (IOYR, 6/11 SANDY GRAVEL, SU4E S I L T ,  WET, WELL GRADED. GP 

HEDIUM DENSE GRAYISH BROW (lOYRSI 5/21 F INE GRAINED SAND, SP 
SOHE S I L T ,  VET. 
GRAY (IOYR, 4/11 SANDY GRAVEL, SOME S ILT ,  WELL GRADED, VET.  GP 

8 - 
T 
S 
F 

.. . - 
N/A 

- 
N/A 

N/A 

N/A 

N/A 

120.0 

17 

12/11/87 

:0 : 

REMARKS 

a- -= -2--cpn 
Br = 120 C ~ P  

Hnu= 0 ppm 
a = 2  cpn Br = 110 cpn 

Hnu= 0 PPn 
a = 3  C P n  Br = 100 cpn 

NOTES: J 

. .  



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3064 

~~ 1 

PROJECT NAME: FHPC R I / F S  

C00RDINATES: NORTH 480,730.53 EAST 1,382,184.221 DAT 

GROUND ELEVATION: 588.2 

ENGINEER/CEOLOCIST: T. SULLIVAN 'y H L E E  

GVL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 12/11/87 

D e p t h  H/A D a t e / T i m e  N/A DATE CCMPLETED: 

1 

DRILL ING METHODS: CABLE-TOOL . 

I 

PAGE 9 

25.01 

S 
U Y  
S M  
C B  
s o  

L 

Cn 

- _. 

GM 

SM 

07757 
121 18/87 

1630 
26.5 

T 
S 
F 

N/A 

-- 

N/A 

N/A 

30.01 

B 
L S  
0 A 
Y M 

L 
0 E 
N 

s P 

15 
14 
13 

_ _  - 

NOTES: 

R 
E l  
C N  
O C  

E E  
R S  
Y 

V H  

MEDIUn DENSE GRAY (1011, 4/11 SAND AND GRAVEL, SOnE SILT ,  ..- - -  
TRACE PEBBLES AND CLAY, WET. 

6 
. __ 

4 
. 8  

9 

LOOSE GRAY (lOYR, 4/11 SAND AND GRAVE, SOH€ S I L T ,  TRACE CLAY, 
E T .  

2 

6 
7 
10 

LOOSE GRAY (IOYR, 6/11 SAND, SOnE SILT AND CLAY, TRACE GRAVEL, 
VET. 

12 

1 
Br = 120 q m  I 



D S  
E 
P 
T 
H 

A D T  
M A 1  
P T M  
L E E  
E 

7 
STIFF BLUISH GREEN (2 .51 ,  4/01 CLAY, SOME S I L T ,  HOIST. 
AT 146.6 FT. THE CLAY IS MORE GREENISH (5Y. 4/11 AND IS A 

BOTTOM OF BORING 1L1.5 

NOTES: 
1 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 
1 

PROJECT NWBER: 602 3.2 PROJECT NAME: FMPC R I / F S  

COORDINATES: llORTH 480,730.53 EAST 1,382,184.22 DATE: 12/11/87 BORING NUMBER: 3064 

GROUND ELEVATION: 588.2 
~~ 

WL: D e p t h  Y/A , D e t e / T i m e  N/A DATE STARTED: 12/11/87 

DATE COMPLETED: ENGINEER/GEOLOCIST: 1. SULLIVAN D e p t h  Y/A D e t e / T i m e  N/A 

PAGE 10 D R I L L I N G  METHODS: CABLE-TOOL - 
T 
S 
F 

- 
N/A 

B 
L S  
O A  u n  
s p .  

L 
O E  
N 

S 
U Y  
S M  
C B .  
s o  

L 

- 
sn. 

PWARKS 1 
M E D I M  DENSE GRAY ( lOYR,  4/1) SAND, S-OME-SILT AND GRAVEL,. 
TRACE CLAY, WET. 

. .  

m = 2  
Er = 100 CP 

CL 2.0 

12/19/8 

141 .s 
SILTY CLAY, WIST.. 
PUSHED SHELBY TUBE AT 141.5 FT, PENETRATED l.lFT, RECOVERED 
1 . 1  FT. 

. .. . ._ 



. .  . . . . .  

N O T E S :  
i . R I S E R  P I P E  IS  IN IO S C H E D U L E  

P I P E ,  T H R E A 3 E 2  .FL:SH - J O I N T E D  
2 . S C R E E N  I S  Y l N  1.0 5.5. P I P E  C O N T I N U O U S  

3 . L O W E R  E N 0  OF S C R E E N  IS C A P P E D .  

4. E L E V A T I O N  OF WATER L E V E L  72. gs  f>. 
5. M A T E R  L E V E L  REAOlNG ON 

SLOT S C R E E N  C O . O J 0  I N  S L O T  S I Z E )  

/2b3/6'7 415 

B O T T O M  O F  9 0 R l N G  

. _ .  . . . .  . .  . . .  . . .  66.0 8. 
. . . . . . . .  ... .. , . . . . .  . . . . . . . .  .' . 

- A P P R O X I M A T E  E X I S T I N G  
GROUNO S U R F A C E  

. EL. 

. .  
. . .  .- '. . :;o , ' 

: . 2:. ; . . . ;  . .  
. .  . . . .  - _ .  . .  - -. 

. . .  '.: . 2 . 2  :. . , . .  
3 
-2 
4 

. 3 

. . . .  

t N S T A L L A T i O N  O E T A l  LS  
M O N I T O R I N G  W E L L  -9 

PREPARED FOR 3 ~ r  
pc '1 4 1 - 2 -  

.... 



FERNALD 
RVFS 

R &15uw. 
CTNAME f&fiK/d f x / f S  FIELD ENG./GEO. r S u / l h ~  

02- 3- 3 CHECKED BY :fL DATE B C T  NC. 6 
BORING NO. 346Li fif  pT-0 
PIEZOMETER NO. 39&7 DATE OF INSTALLATION c,!%,,L, d I - I @ - & &  
BOREYOLE DRILLING 

- - - -  

1 TYPE OF BIT Fuir~&=/A!, _ _  DRILLING METHOD 6 /e Gal -- I I - DRILLING-F-LUiD-(S)-USED:-~~- __ - 

PIEZOMETER DESCRIPTION 

TYPE flOh&-ior;~cj d d l  

PERFORATloN TYPE : 

DIAMETER OF PERFOR~TED SECTION %. 

SLOTS 0 HOLES 0 SCREEN a 

- 
RISER PIPE MATERIAL 5+& ;,,, /qss c+(p, \& 

\ 
RISER PIPE DIAME ERS: 

0.0. 4d 1.0. /I? . 
LENGTH OF PIPE SECTIONS 

JOINING METHOD 

/d fk 
S e w .  Fiwsff ,P ,UT riqpLd 

ECTION SYSTEM 
ISER PROTECTIVE PIPE LENGTH 5&- IOTHER PROTECTlOh . - / b c r i U G  CAP I I PROTECTIVE PIPE O.D. /D 3/q in. 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL1 MATERIALS: 
GROUT/SLURRY 

BENTON I TE 

SAND 

GRAVEL 

PERFORATED SECTION . 
- 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW E L E VAT I ON 
GROUND SURFACE (4~:) ( F T ) M b L  .. .-- . .  I ~~ 

2 . 5  Y 

TOP hlrlQ 

BOTTOM 465.7 
BOTTOM & 

-- 

BOTTCIM ~q( ,  .7  
BOTTOM rJb 
BOTTOM 49.7 

7 1.3 
PIEZOMETER FLUSHED AFTER INSTALLATION? 

SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES NO 
ai. -e c ,  .-*< :‘&.3. ) - e ,  P mtd Jo 4“ ,. < . ,.a n ( J’ /A / , m c  14, .5 

- 



MONITORING YELL INSTALLATION RECORD 
1 1 / 2  1 /91 

PROJECT NAME: F e r n a l d  R I / F S  FIELD ENG./CEO.: 1. SULLIVAN DATE : 12/23/87 
PROJECT NO. : 602.3.2 ' CHECKED BY : N o t  N o t e d  DATE: N/A 
BORING NO. : 3064 W,E COORDINATES: 480730.53, 1382184.2 
E L L  NUMBER: 3064 DATE OF INSTAL. : 

BOREHOLE D R l L L l W C  

- a e o o  s )'U!kD : ( i k F e e t  ) 
FROM: 0 TO: 65 
FRCU: N A T O :  N/A 

- a e  amner 
ZpL!i!!NF :iAR:R&?'N: 
CASING TYPE : MONITORING WELL ' 

CASING D I M . :  C In. I D  

PERFORATION TYPE: S c r e e n  
AVC. S I Z E  OF PERFORATIONS: 0.010 (In.) 
TOTAL-PERFORATED AREA: 10 Ft;;--- 
NOTES/COnnENTS: 

'ROTECTION SYSTEM 

- S t a i n l e s s  s t e e i  

LENGTH OF 1ST P I P E  SECTION: 10 F t .  

COnnENTS 

2ND P I P E  SECTION:-Not  N o t e d - - -  
3RD P I P E  SECTION: N o t  N o t e d  

I NO 

LOCKING CAP AND LOCK 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  - 

C r w t / S L u r r y  
S a r d  

AFTER INSTALLATION I 
$- 
4AS A S E N S I T I V I T Y  TEST PERFOR 

REMARKS - -  C W E N T  AREA 

2.5 F t .  

3.0 F t .  
0.0 

2.0 122.5 
122.5 141.5 
121.5 137.5 

139.9 
141.5 
72.25 

:€HARKS : WHITE OUT CORRECTIONS E R E  MADE BY 1. SULLIVAN AT THE TIME THIS  FORM 

:CUMENTS: 
WAS COCIPLETED. 

6602  

n 



6602 

. . - .. . . . - - . . 

I 
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66 ($2 ' FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS &P 

B. 5 

REMARKS 
~ 



FERNALD 
RI/FS 

-yfiv 
6602 

VISUAL CLASSIFICATION OF SOILS 
ROJECT NUMBER. 6 PROJECT NAME: /=lzn W‘qL@ 82 I cs 0 2 
IORING NUMBER: 3 b b  COORDINATES: DATE. $-/b-g 7 

GWL: Depth Oatemme DATE STARTED. 5 -/L/ -8 7 LEVATION: .57y. 7, (- imt , i ~ )  
NGINEER/GEOCOGIST: Depth DAenirnc DATE COMPLETED: 4 -19-37 0. ohkL&l 

t 

IS’ 

.- ~. 

OES,CAlPTlON 

7 7 5  ‘ - - 

. . ... 



FERNALD 
RIPS 

6602 
I 

I 

VISUAL CLASSIFICATION OF SOILS 

c" 
13 

- 

--DESCRIPTION-- ____ 

1 6  - - - - - - -  

1 4 
a - 1 1 - 8 6  



I 

6602 FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS 
ROJECT NUMBER 60 2 PROJECT NAME F f n  F f h o  /2/ / ps ' 

3ORING NUMBER: 36 b COORDINATES. I D A T E  9 4 7 - 9  7 
DATE STARTED: -9 - /~/4 7 
OATE COMPLETED: 4 - 6 3  7 
f 

:LEVATION: GWL: Depth Date/Time 

INGINEERIGEOLOCIST: 0. opth~w Depth Daterrime 

)RILLING MI 
7 

* 

- - ;E - L/ OF 7 1 
1 

3LE TCOL . .  

-. . . - - . 

DESCRIPTION 

70s 
';135' 

i l  
aq 

L1: 

=*Y 

i I  
Ib 
a? 

- 
LOG 

/ A  

1 



FER! 
I Rii 

ALD 
CS 

Y- 
6602 

VISUAL CLASSIFICATION OF SOILS 
1 rs 4 

V~OJECT NUMBER: 6 3 2 PROJECT NAME: U ,410 el , 
COORDINATES: DATE: 7 c /e - 8 7 3 G(o 3ORING NUMBER: 

ELEVATION: GWL: Depth Daterrime DATE STARTED: 4 r /L /  - 8 -7 
Depth Oatemme DATE COMPLETED: 9 - / 4  - 8 7 

)RILLING ME 
I 

P 
~ _ _ _  

DESCRIPTION 



6 6 0 2  FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS 
JECT NUMBER: G 9 2 PROJECT NAME: P e n N h O  E /  /rs + 

I N G  NUMBER: 3 6  b COORDINATES: I DATE: $-/0-  8 7 
Date/Time 

Date/Tima DATE COMPLETED: 5- 7 
DATE STARTED: c - / y -  8 7-- 7 X E V A T I O N :  GWL: Depth 

ENGINEERIGEOLOGIST: b k L  fl Depth 

PAGE OF 7 - - 

-. . . . . . - 

I I 



FERNALD 
RVFS 6602 

VISUAL CLASSIFICATION OF SOILS 
OJECT NUMBER: 60-c ~ PROJECT NAME: F ~ & A L ~ . ~ L  i3 I /FS 
RING NUMBER: 36 b COORDINATES: DATE: 4 -  /$-Q 7 

+ 

ELEVATION: GWL: Depth Datemime DATE STARTED: $- /Lf* 7 
Depth Datemime DATE COMPLETED: G e / 5 -  7 

1 

- - -  DESCRIPTION __ __ 

I - . .  



07036 
07035 

09/ 16/8i 

66.5 

07038 
07037 

09/ 16/81 
1300 

71.5 

75.0 1 
NOTES: 
SAnPLE SCANNED - HARRY DYKES. 
COUNTS/HI N. 

- 
8 
1 s  
O A  
w n  
S P  

1 
O E  
N 

15 
25 
40 
- 

- 

PROJECT MAME: 

L 

____-___--_- 
FOR DESCRIPTION OF SOILS FRCU 0-62.0 FT SEE VISUAL 
CLASSIFICATIOW OF SOILS FRCU UELL 266. 

HARD GRAY SILT, SOnE CLAY, MOIST.  

HARD GRAY SILTY CLAY - DRY. 

BACKGROUND READINGS. 
ASSISTANT - T I M  HARRIS. 

SEE LOC FROW E L L  11266 
BACKGROUND READINGS 

1 
f 
F 

REHARKS 

FOR DESCRIPTION OF FIRST 62. RIG - - HNU - ZERO. ALPHA - 0 COUNTS/MIN. CYCLONE 4 2 .  
B E T A / W  

DRILLER . 40-80 



fERNALD R I / F S  

PROJECT NUMBER: 602 3.2 

COOQDINATES: NORTH 483,951.29 EAST 1,376,706.24 

(NL: Depth N/A Datc/Tiue niA 
Depth I / A  Detc/Timc Y/A 

VISUAL CLASSl f lCATlOW OF SOILS 

DATE: 09/16/87 

DATE STARTED: 09/16/87 

DATE COMPLETED: 09/22/87 

PAGE 2 O f  7 

6602 

O S  
E 
P 
T 
H 

-- 

A D 1  
M A 1  
P T M  
L E E  
E 

BORING NUMBER: . 3066 

CRouwO ELEVATION: 578.2 

ENCINEER/GEOLOC;IST: 0. OAKLEY 

D R I L L I N G  METHODS: CABLE-TOOL 

R 
E l  
C Y  
O C  
v n  
E €  
R S  
Y 

__ 
16 

18 

18 

I 

S 
U Y  7 
s n  s REMARKS 
C B  F 
S O  

. L  - ~- 

- _ _ _  - C L -  1.5- - HARD GRAY S I L T Y  CLAY - MOIST. 
- - ____- __ --- -__ 

HARD GRAY CLAY, TRACE S I L T  - DRY. CL 3.0 

M E D I W  DENSE GRAY F INE SAND - WET. SP 0.2 
GRAY CLAY, SCUE SAND, TRACE S ILT .  CL 

07039 
07040 

-09/16/8 
1340 

_- 

76.5 I 
07043 

09/16/8 

81.5 

87.5 I 
07044 
07045 

1545 
0 9 1 w a  

89.0 

II)/ 
NOTES: 

B 
1 s  
O A  
Y M  
S P  

L 
O E  
N 

8 

19 
- 

- 
1 1  
22 
31 

- 
6 
15 
14 
- 

- 
SAMPLE SCANNED - BACKGROUND READINGS. SEE LOG FROn WELL 1266 FOR DESCRIPTION OF FIRST 62. RIG - CYCLONE 4 2 .  DRILLER 

BACKGRCUND READINGS - HNU-ZERO, ALPHA-0 COUNTS/MIN. BETA/CAWIA - 40-80 - HARRY DYKES. ASSISTANT - T I M  HARRIS. 
COUNTS/MIN. 



. 

PROJECT W E E R :  602 3.2 

BOUING WUIBER: 3066 

CRWND ELEVATION: 578.2 

PROJECT NAME: FMPC RI/FS 

COORDINATES: NORTH 483,951.29 €&ST 1,376,tW.24 DATE: 09/16/07 

Cm: D e p t h  N/A D a t e / T i r  Y/A DATE STARTED: W/16/87 

- -  - 

MEDIUM DENSE DARK GRAY F I N E  GRAINED SAND, TRACE CLAY AND S I L T  - WET. 

ENGINEER/CEOLOCIST: D. a K L E Y  D e p t h  N/A D a t t / l i r  Y/A 

DRILL ING )IETHQ)S: CABLE-TOOC 

GRAY CLAY, TRACE SAND AND' SILT. 
~ . .  - - _ _ _  

DATE KUPLETED: 09/22/07 
PACE 3 - 

HARD DRY CLAY,M SCWE S I L T ,  TRACE SAND - DRY. 

HARD GRAY S ILT ,  SCnE CLAY, TRACE SAND - DRY. 

S O  

o f ?  

REMARKS 

. . . - - . - . 

SAnPlE SCANNED -. BACKGROUND READINGS. ADDED 20 GALLONS WATER. SEE LOG FROT E L L  #266 FOR FIRST 62. R I G  - CYCLOWE 
42. DRILLER - HARRY DYKES. ASSISTANT - TIM HARRIS. BACKGROUND READINGS - HNU - 0 ZERO, ALPHA - 0 CWNTS/WIN, 
BETA/CAMMA - 40-80 COUNTS/ 



fERNALD R I / f S  VISUAL C L A S S l f I U T l O Y  O f  SOILS  

PROJECT YUIBER: 602 3.2 PROJECT N M :  FHPC R I / F S  

B o R l N G  YWBER: 3066 COORDINATES: NORTH 483,%1.29 EAST 1,376,706.24 DATE: 09/16/87 

CRQIND ELEVATION: 578.2 CVL: Depth N/A D a t c / l i r n  Y/A DATE STARTED: 09/16/87 

ENGINEER/CEOLOCIST: D. OAKLEY Depth Y/A Datc/Tirn Y/A DATE COCIPLETED: 09/22/87 

' 

D R I L L I N G  MfiTHODS: CABLE-TOOL PAGE 4 OF 7 

D 
E 
P 
1 
H 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

-- - 
106.5 

07050 
0705 1 

0 9 / 1 7 / 8 7  
- ..1.ao-- 

110.0 

07053' 
07052 

09/ 17/81 

111.5 

07054 

,;*SI 

11s.ol 

07055 
09/ 17/8; 

1545 
116.5 

120.0 

NOTE 
- 

HARD GRAY SILTY.CLAY, TRACE SAND DRY. 

fi I 16 I 

HARD DRY S ILTY CLAY. 
11 
2 4  18 
53 

HARD GRAY S ILTY CLAY - DRY. 

23 

REMARKS 

W P L E  SCANNED BACKGROUND READINGS. 7:30 9-18-87. SEE LO FROn WELL #266 FOR FIRST 62. R I G  - CYCLONE 42. DRlLLER - 
HARRY DYKES. ASSISTANT - T l H  HARRIS. BACKGRWND READINGS - HNU - ZERO, ALPHA 0 COUHTS/HIN. B E T A / W  40-80  
CUJNTS/Hl N. 



6602 
BORING M E R :  3066 

CRWND ELEVATION: 518.2 
ENGINEER/GEOLOGlST: D. OAKLEY 

FERYALD RI/fS VISUAL CLASSlFlCATlOY OF SOILS 

COORDINATES: NORTH 483,951.29 EAST 1,376,706.24 DATE: 09/16/87 

CVL: D e p t h  Y/A D a t e / T i r  WA DATE STARTED: 09/16/87 
D e p t h  Y/A D e t e / T i a c  &/A DATE MnPLETED:  09/22/87 

D R I L L I N G  KETHCOS: -LE-TOOL PACE s OF 7 

07056 
07057 

0830 
w/ia/a7 

12 

26 
- 1 6 ~  

07060 
07061 

1030 
w/ia/a7 

I 7  

46 
38 

~ ~~ 

PROJECT YUIBER: 602 3.2 1 PROJECT NAHE: FHPC R l / F S  ' 

- 
R 
E l  
C h  
o t  
V I  
E t  
R !  
Y - 

1 a- 

- 

- 

18 

- 

- 

18 

- 

- 

D 
E 
P 
1 .  
H 

s 
U Y  
E M  
C B  s o  

1 
- - .. 
- 
CL 
SP 
SU-- 

1 
f 
F 

~. 

- 
2.0 
1 .o 
0.5- 

REIURKS 

O E  

HARD GRAY CLAY, TRACE S I L T  - HOIST. 
DENSE GRAY SAND, S W E  CLAY - HOIST. 
DENSE DARK GRAY-SAND;- S U E -  CL-AY;-TRACE- GRAVEL---W)IST-. - 

121.5 - 

125.0 - 
0.2 

- 

VERY DENSE GRAY SAND, TRACE GRAVEL, TRACE CLAY, V E T ,  HEDIW 
GRAIN SIZE.  

126.5 

130.C 
~~~ ~ 

VERY.DENSE GRAY COARSE SAND, SOHE GRAVEL - WET. SU 0.3 

131.5 - 

135.C - I 
NOTES: 
SAMPLE SCANNED - BACKGROUND READINGS: ADDED 25 GALLONS WATER. GSEE LOG FRW WELL 1266 FOR FIRST 62. R I G  - CYCLONE 
42. DRILLER - HARRY DYKES. ASSISTANT - T l H  HARRIS. SCREEN SET F R W  125-135. BACKGROUND - HNU ZERO, ALPHA 0 
CWNTS/MlN.. BETA/ I ;AM 

J 



NOTES: 

- - Y 

VERY DENSE GRAY SAND - WET, MEDIUM GRAIN S I Z E .  SP 0.2 
- - _- - -- 8-- ~ ~ __ --___~- __ 

HARD DARK GRAY SANDY CLAY, TRACE S I L T  - MOIST. CL 1.0 
18 

GRAY SANDY CLAY - MOIST. CL -7s HARD, GRAY CLAY, SCHE S I L T  - MOIST. 
15 

sAnPli  SCANNED - BACKGROUND READINGS. SEE LOG FRCH WELL # 2 ~  FOR FIRST 62. RIG -' CYCLOUE C Z .  DRILLER - HARRY DYKES: 
ASSISTANT - T I M  HARRIS. BACKGROUND - HNU - ZERO, ALPHA - D CWNTS/MIN. ,  B E T A / W  - 40-80 COUNTS/MlN. 



0 .  



I B O T T O M  O F  B O R I N G  /so' 
I . R I S E R  P I P E  IS 4 1 N  

2.SCREEN I S  +IN 1.0 S . s . P l P E  C O N T I N U O U S  

3.LOWER EN0 OF S C R E E N  IS C A P P E O .  

4 . E L E V A T l O N  OF W A T E R  L E V E L  

s.WATER L E V E L  R E A O l N C  O N  

I O  S C H E D U L E  
P I P E ,  T ' i R E A a E I  .Ft:Sn - J O I N T E D .  

SLOT SCREEN (0.010 IN S L O T  S I Z E )  I N S T A L ~ A T I O N  O E T A I  L S  
M O N I T O R I N G  WELL 366 

PREPARE0 FOR 

P M Q C  +f 



RVFS 

- - 

6 6 0 2  

c 

TYPE CIFBIT fib? IffkQ ~fiwnm - - 
DRILLING METHOD (Aag c 
DRILLING FLUID (s) USED: CASING SlZE (S)  USED: f ~ ~ ~ o f i c L h c r \ 4  L3 

FLUID FROM k' TO M i 3 2 '  SlZE 10" FRCIM 0 TC /SO' 
FROM----- - TC- - - ---FLUID - - -FROM- c--- SIZE ----- - TO----- -- 

* 

PIEZOMETER INSTALLATION SHEET 

W 

TYPE 316 S- ~ \ c c (  *U\XIUUO \L& RISER PIPE MATERIAL 3 1 ~  n b \ u w  s m  

PERFORATION TYPE: 0.0. 4 %3 -1.0. L/* 

. .  
DIAMETER OF PERFORATED SECTION 4 ''10 RISER PIPE DIAMETES: 

SLOTS 0 HOLES 0 SCREEN LENGTH OF PIPE SECTIONS /O  t=T. 
AVERAGE SIZE OF PERFCRATIONS JOINING METHOD Tb%%-o &ND c oc: R E  

/ 
TOTAL PERFORATED AREA (FLUSH S O I L l t  T I + m D d  

> \ 

FIELD ENGJGEO. 0- 0.-9 
CHECKED BY DATE 

DATE q - z Z a )  

RISER PROTECTIVE PIPE LENGTH 
PROTECTIVE PIPE 0.0. lo ' f U C k 6 s  

5 FT 

DATE OF INSTALLATION 9-  2-7' 

OTHER PROTECTlOh U % I T W E  CAP 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (PT) ITEM 

TOP OF RISER PIPE 2 , 6  FT- 

EL E VAT I ON 
( Fr )NU- 

0.0 I GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 
I 

2,s f=T- I 
~~ 

I BOTTOM //7' 
/ 

TOP / 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 
GWL AFTER INSTALLATION 

TCP 

137.9 
152' 

*TOP 

TOP 

TOP 

TOP 

I 

BOTTOM 

BOTTOM 

BOTTOM 

BOTTOM 

BOTTOM 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES (7 NO B 
Y E S O  NO E2 WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

S f i E L h f  'Todp Thw F 4?bH /& - 1 5 2 '  

bf%L rn Lus~/-escs LA 7Ek. 



WELL 3067 



SRlLLlNG METHODS: C a  6 / t  I 

--DE SC R I P 1 ION--' 



. .  Q+4+.80  

"ISUAL' CLASS,'F'ICAT~ON' OF .soi-'s . 

. .  

. .  FERNALD 
. RI/FS . . . . .  . . . . . . . . . . .  . . . .  . . . . . .  . . . .  . . . . . . .  . . . . . . .  . . . . . .  . . .  . .  . . . .  . . . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . .  , .................. ..:... _.. t . .  *_ ..:, ..::. . - <.+ 

. .  
. # .. --. . . -  _ .  : . . .:;_ . 

. . .  . .  

ECT NUMBER: 602.3 PROJECT NAME: 

&?-&7 6 9 6 7  COOROINATES: /24c I ,  1983 
iLEVATION: g' GWL: Depth - Datemime - DATE STARTED.fi ,, 2 0 ~ 9 ~ 7  /tee. h ,  1 

Depth - Date/Time - DATE COMPLETED: // Gt;fle 
I ,  

~ N G  I N E E R/GE OLOG IST: 
/ *  

)RILLING METHODS: 

. . .  . .  - 
:. . 

17 

I 6  

14 

I .  . - 

,. . 
. . . . . .  . .  

. . .  . . . .  - .  . . _  . 
. .  

. .  . . .  

. . . . . . . . . . . .  . . . .  :- 



DATE COMPLETED: /a p I /  b,l[el Depth Date/Time - 7 

.. - . . . . .  

. . .  

I PAGE 
t 

I . - -  

. . . .  . . . .  ._ .. .: . 

. . .  

. . .  

J 

402.11-06 



. .  ' @/ D H . 4 4 9  
' FERNALD 

. . . . . .  . .  . . . . .  . . .  . . . . . . . .  . .  . ... ....... . . . . .  . . .  ..... ..... .... . . . ::. ...I . . .  . . . . . . . .  . . . . . .  . . . . . . .  ....... ..... . .:. ,.4. .. -r ,;.. : _ _  L , r:..: ... . * . : 2 . . * . . ;  ,. .:...;- ...;- .._:..I: :... ;,::.... __.. ..*:.... :. _ _ _ .  
. .  . .  . : .  

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

. :. . .RI/FS :.;. 
__ 

VISUAL CLASSIFICATION OF SOILS *k?'-i-I I '1 . 
I _ _  - ...- 

rne .A E/KS PROJECT NAME: JECT NUMBER: .$ 
ING NUMBER: & 3 6  7 COORDINATES: . pec- p f ' .  IDATE: / a  

02.3 z - 

Depth - Oatellime - OAT€ COMPLETED: 

L 
. . .  .-- .. i j  



t 
w -  > 
a 

. - 5  

'a . 
w -- 
- 

. .  _ .  . .  

I 1 



I 'FERNALD 
RI/FS. 

ioos: 

. . . .  

- 

. _ _ _  - _ _  

DE SCR I P 1 I ON 

:. . 
. . . . .  

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

. . .  . .  . .  
. .  . .  

. .  

. . .  . .  

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

A PAGE OF / f l  - 
. .  

.... 

REMARKS 

. .  
. . .  

. .  .: ._.. . . .  



. IENGINEER/GEOLOGIST:~,~ I I 
Depth - Date/Time 7 . I DATE COMPLETED: /a/ /g7 /TS JA.J b 

eel - 

. . .  . .  

. . . .  ..:._ . . .  : : . .  . . . . .  . .  . .  

I I  

I 
407.1 I .U 

. - -- . . . . . . .  .. ,r ....... . .  - . - _  . . . . .  



FERNALD 
. . . . .  

. .  . . . . . .  

5 3 -  
s 
57 - 
.. .. 

> 
w -  > 
a .  

o ?  z -  
R - 
13 
- 

..... _ _ _ ~  .... 

. .  
0 E SC R I PT I0.N 

. _ .  
. . .  . .  . . . .  . . .  . .  . . .  . . .  . . .  _ .  . .  
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. .  

. . . .  
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.NGINEER/GEOLOGIST:L 
A 

)RlLLING ME 
1 

17 
5 6  
66 - 

. . ; .: 

7 
I Z  

Y 

. _ .  

6 

. .  

. .  

... . 
1.. . 

.. ' ... 



. .  

. PERNALD 

I 4 

L ' O  7 

. .  

1 
4 

Ib 
. .  

. . .  

, & i  
. . . . . . . .  . -  

. . .  . . .  

DESCRIPTION. 
- ~ _ _  ~. - -~ . 

. . . . .  . . . . .  . .  . -  . - .  _ . .  _ .  . .  . . - .  

.' . . . . . .  . . . . . . . . . .  ' _r  . .' . .  
. .  . ,  

. .  .. 

TE COMPLETED: )37$/# 
GE /o OF /6 

, 

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

. _  . . .  . .  

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

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

, 

2 
. .  

. . .  
. . .  



FCKNALU KI/FS VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 PROJECT WE: FHPC R I / F S  

BORING NUMBER: 3D67 COORDINATES: NORTH 479,760.13 EAST 1,382,988.18 DATE: 11/20/87 

GROUND ELEVATION: GWL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 11/20/87 

ENGINEER/GEOLOGIST: L M L L  W I L L €  D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 12/07/87 i 

D R I L L I N G  METHODS: CABLE-TOOC PAGE ' 

- 
D 
E 
P 
T 
H 

- 

1.5 - 
- .- 

3.0 - 

4.5 

L - 
S 

U Y  

C ' B  
s o  

L 

s n  
S 
A D  
M A  
P T  
L E  
E 

0 

. _. -. ._ 

0 

OH 

- 
. _. . 

- 

SOFT, BLACK 7 1/2YR 2/0 SAND CLAY, SWE SILT ,  ORGANIC PLANT 
MOTTLED - MOIST. - - 
ROCK - SLUG. 
FILL (HARD) Y E L L W I S H  BROW S I L T Y  CLAY, TRACE SAND AND GRAVEL 
SLUG - DRY. 

07427 8 . . 

1330 18 
11/20/87 14 13 

F I L L -  (HARD- Y ECCWI SH- BROW- 1 OYR-5/4-S1 LlY-CCAY,SOnE--UND-~- 
GRAVEL SLOG - DRY. 

F I L L  (HARD Y E L L W I S H  BROUN 1OYR 6/4 G T T L E D  GRAY 1OYR 5/1 A N D  
B R W N I S H  YELLOV 1OYR 6/0  S I L T Y  CLAY SOWE SAND AND GRAVEL SLUG 

CL HARD YELLWISH BROWN 10YR 5/6 MOTTLED GRAY lOYR 5/1 AND RED(?) 
S ILTY CLAY SCHE SAND AND GRAVEL - DRY. 

6.0 

HARD Y E L L W I S H  BROWN lOYR, 5/6 MOTTLED DARK GRAY lOYR 4/1 
S ILTY CLAY SOnP SAND TRACE GRAVEL AND PEBBLES - DRY. 

CL 

7.! 

CL 

CL 

HARD Y E L L W I S H  BROWN lOYR S / 6  MOTTLED GRAY lOYR 5/1 S I L T Y  CLAY 
SOME SAND TRACE GRAVEL - DRY. 
HARD Y E L L W I S H  BROWN 10YR 5 / 6  GRAVELLY CLAY SCUE S I L T  AND SAND - DRY. 

9.c 

CL 

- 

HARD Y E L L W I S H  BROWN lOYR 5 / 4  GRAVELLY CLAY, 
W E  S I L T  AN0 SAND, TRACE PEBBLES - DRY. 

10.5 - 

12.c - 

13.5 

I 
I 1 

CL HARD GRAY 10YR 5/1 GRAVELLY CLAY SCUE S I L T  AND SAND, TRACE 
PEBBLES - DRY. 

--+-I-- HARD GRAY 10YR 5/1 GRAVELLY CLAY SOnE S I L T  AND SAND - DRY. CL 

- 15.0 

NOTES: 
- 

I PENNSYLVANIA DRILLING co. BUCYRUS ERIE 24-Y DRILLING.RIG. DRILLER: OAVE NEUMAN. HELPER: 808 JOHNSON. BLOH ai 
SAMPLER FOLLOV ASTM STANDARD FOR 2 IN BY 18 IN SPLIT  SPOON SAMPLER. 
CHARTS. BACKGRWNO, NOV 

SOIL COLOR DESCRIPTIOI I  F O L L W  HUNSELL COLOR 

, 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3067 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 479,760.13 EAST 1,382,988.181 DATE: 11/2D/87 
.* - - 

GROUND E L E V A T I W :  

ENGINEER/GEOLOGIST: LCUELL UILLE 

W L :  D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 11/20/87 

Depth N/A D a t e j T i m e  W A  I DATE COMPLETED: 12/07/87 
~~~ ~~ 

D R I L L I N G  HETHOOS: CABLE-TOOL T-PAGE 2 OF I - 
R 
E l  
C Y  
D C  
V H  
E €  
R S  
Y - 

3 

- 

10 

- 

18 

- 

- 

11 

- 

14 

- 

14 

- 

2 

- 

12 

- 

12 

- 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
1 s  
O A  
Y M  
S P  

L 
O E  
N 

S 
U Y  
S W  
C B  
s o  

L 

T 
S 
F 

REMARKS 

07436 
1 1 /21/87 
1100 

2 -  
10 
13 

HARD GRAY lOYR 6/1 GRAVELLY CLAY, SOCIE S I L T ,  SAND TRACE 
PEBBLES - DRY: 

CL 

_ _  

. .  

16.5 - 
~ 

18.( 

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

HARD GRAY lOYR 6/1 S I L T Y  CLAY, TRACE SAND AND GRAVEL - DRY. 
07437 

1 1 /21/87 
1120 

4 
9 
13 

CL 

- 
CL 

- 

- 
CL 

4.5 

07438 
11/21/87 
1140 

6 
9 
13 

VERY STIFF GRAY lOYR 6/1 S I L T Y  CLAY, SOnE SAND, TRACE GRAVEL, 
DRY. 

3.5 

- 

- 
3.5 

Hnu= 0 PPlR 
0 = 2  cpp 
0r = 60 cpn 

19.! - 

21 .( - 

22 .! - 

- 
3 
6 
10 

VERY STIFF GRAY l O Y R  5/1 S I L T Y  CLAY,, SOME SAND, TRACE GRAVEL - 
DRY. 07439 

11/21/87 
1430 

Hnw 0 
P = 2  
E r = a  cpa 

07440 
11/21/87 

1450 

8 
6 
10 

VERY STIFF GRAY lOYR 6/1 GRAVELLY CLAY SOME S I L T  AND SAND - 
DRY. 

CL 3.5 

24.( - 

25 .I 

07661 
11/21/87 
1500 

$ : 
7 

VERY STIFF GRAY 10YR 5/1 GRAVELLY CLAY SOME SILT,  TRACE SAND - 
DRY. 

CL I 3.2 

I 

07442 
11/21/07 

1515 

3 
8 
39 
- 

13 
13 
17 
- 

7 
10 
28 

ROCK, VERY S T I F F  GRAY 10YR 6/1 GRAVELLY CLAY SOME S I L T  AND 
SAND -DRY. 

27.t - 

28.5 - 

30.f 

- 
CL HARD GRAY 10YR 6/1 GRAVELLY CLAY SOnE SAND, S!LT AND PEBBLES, 

TRACE PEBBLES - DRY. 07443 
11/21/87 
1530 

Hnu= 0 PP, 
1 = 1  C P  Br = 60' cpp 

07464 
1 1 /21/87 
1600 

VERY STIFF GRAY lOYR 5/1 GRAVELLY CLAY, SOnE SAND, S I L T  AND 
PEBBLES - ORY. 

CL 3.5 

NOTES: 



BORING W E R :  3067 

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: L M L L  U l L L E  

COORDINATES: NORTH 479,760.13 EAST 1,382,988.18 DATE: 11/20/87 

M: D e p t h  W/A D a t e / T i m e  N/A DATE STARTEO: 11/20/87 

D e p t h  W A  D a t e c i m e  N/A DATE CWPLETED: 12/07/87 

DRILLING METHODS: CABLE-TOOL PAGE 3 OF 

8 

____-__- _- _______- 
DENSE Y E L L W I S H  8 R W  SAND, SO(€ S I L T  AND CLAY, TRACE GRAVEL - 
DRY. 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT W E R :  602 3.2 1 PROJECT NAME: FHPC R I / F S  I 

D 
E 
? 
T 
H 

- 

31.5 - 

33.( 

S 
A - D  1 
M A 1  
P T W  
L E E  
E 

B S 
U Y  
S H  
C B  
s o  

L 

R 
E I  
C M  
o c  
V H  

L 
O E  
N .  

CL 

__  - 
SP 

- 
SP 

07445 
11/22/8 
0730- 

8 
10 
15 
- 

TRACE PEBBLES, DRY. 

07446 
11/22/8 
0810 

3 
16 
27 

07447 
11/22/8 

OPOO 

8 
12 
13 

DENSE B R W N I S H  Y E L L W  6/6 SAND SOWE S I L T  AND CLAY, TRACE 
GRAVEL - DRY. 

12 

34.5 

SP 
07448 

11/22/8 
0920 

DENSE B R W N I S H  Y E L L W  10YR 6/6 SAND AND FINE GRAVEL - SWE 
S I L T ,  TRACE CLAY AND PEBBLES - DRY. 

12 
8 
18 
19 

07449 
12/01/8 
0945 

32 
38 
50 

DENSE Y E L L W I S H  8 R W N  10YR 6/8 SAND AND GRAVEL, SOME S I L T  AND 
CLAY, DRY. 

18 
6r = 100 

I 

NOTES: I 

. . ... - 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NWSER: 602 3.2 PROJECT NWE:  FMPC R I / F S  I 
W R I N G  NWEER: 3067 

CRWND ELEVATION: 

ENGlNEER/GEOLOCIST: LUJELL Y I L L E  

COORDINATES: NORTU 679,760.13 EAST 1,382,988.18 DATE: 11/20/87 

W L :  D e p t h  W/A D a t e / T i m e  N/A DATE STARTED: 11/20/87 

D m t h  N/A D e t e / T i m e  N/A DATE CCUPLETED: 12/07/87 

D R I L L I N G  METHa)S: CABLE-TOOC PAGE 4 M 

D S  6 R S 
E A D 1  L S  E l  U Y  T 
P M A 1  O A  C W  S M  S 
1 P T M  U M  o c  C E  F 
H L E E  S P  V H  s o  

E L E E  L 

REMARKS 

0 E R S  
N Y 

DENSE YELLUJISH BROW lOYR 6/8 SAND AND FINE GRAVEL, SOME SH N/A - -- 
07450 26 SILT,  CLAY AND HED TO COARSE GRAVEL, DRY. H r u  0 ppa 

12/01/87 36 1 2  a = 2  cpa 
1340 37 w - 8 0  

46.5 - _ _ _ _  ~ ~- _ _ _ _ _  - -  

50.0 

HEO. DENSE YELLUJ SRWN l O Y R  6/8 SAND AND GRAVEL, SOnE S I L T ,  St4 N/A 
0 7 4 5 1  20 CLAY AND MiD.  TO COARSE GRAVEL, B R W  SILTY FINE SAND LENS AT n r u  0 PPn 

12/01/87 23 8 a = 2  C P  E r =  60 CP 1 5 5 0  30 
51.5 

55.0 

DENSE S R W N  10YR 6 / 4  SAND AND GRAVEL, SOnE SILT,  DRY. SH N/A 
0 7 4 5 2  16 E R N - G R A Y  lOYR 6/3 HED. SAND, SOnE SILT, CLAY, GRAVEL, DRY. SM N/A H r u  0 ppa 

12/01/87 30 11 a = 2  CFQ 
1630 42 Br = 80 C ~ R  

56.5 

60.0 

NOTES: 

cpo--- 



PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3067 

-l 

PROJECT NAME: FHPC R I / F S  

COORDINATES: NORTH 479,760.13 EAST 1,382,988.181 DATE: 11/20/87 

61.5 

GROUND ELEVATION: 

ENGINEER/CEOLOCIST: L M L L  Y I L L E  

65.0 

GUL: Oepth N/A Date/Time N/A' DATE STARTED: 11/20/87 

Depth N/A Oate/Time Y/A DATE COWPLETED: 12/07/87 

6 6 . 5  - 

70.C - 

71.5 - 

77j.a 

D R I L L I N G  METHODS: C A B L E - T W l  

NOTES: 
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DENSE B R W  GRAY lOYR 5 / 4  SAND WITH SOME GRAVEL-AND F€BB.LES,. -. 
W E  S I L T  AND CLAY, DRY. 

12 

. _ _  

VERY DENSE BROWN lOYR 5/3 SAND AND CRAVEL;SOME S I L T  AND CLAY, 
TRACE PEBBLES, DRY. 

6 

MED. DENSE, E R M - G R A Y  10YR 5/3 SAND AND GRAVEL, SWE PEBBLES, 
S I L T  AND CLAY, DRY. 
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FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NWBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  1 
BORING NUMBER: 3067 

GROUND ELEVATION: 

COOROINATES: NORTH L ~ P , ~ M . I ~  EAST i ,w,9aa.ia DATE: i i /2o/a7 

DATE STARTED: 11/20ia7 GVL: D e p t h  N/A DateITime N/A 
~~ 

ENGINEER/GEOLOCIST: LOWELL WILLE 1 D e p t h  N/A D e t e / T i m e  W/A I DATE CCHPLETED: 1 2 / 0 3  
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HED. DENSE, DARK BROVW GRAY 10YR G/1 SAND U I T H  TRACE GRAVEL, 
SOHE SILT, CLAY, misi. 
- _ _ _  _ _  __-- 

HED. DENSE, GRAY lOYR 4/1, SAND AND GRAVEL, WITH SOnE SILT,  
PEBBLES, AND CLAY, WET. 

VERY DENSE GRAY 10YR 4/1 F INE SAND, SOnE S I L T  AND CLAY - WET. 
VERY DENSE GRAY 10YR 411 SAND AND GRAVEL W E  S I L T  AND CLAY - 
WET. 
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PROJECT NUMBER: 602 3.2 PROJECT NAME: FHPC R I / F S  I 
BORING NUMBER: 3067 
GROUND ELEVATION: 

COORDINATES: NORTH 479,760.13 EAST 1,~2,9~.ia DATE: ii/2o/a7 
WL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: ii/2o/a7 

ENGINEER/GEOLOGIST: L M L L  Y l L C E  I D e p t h  W/A D a t e / T i m e  I / A  I DATE CCMPLETED: izio7ia7 I 
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D R I L L I N G  HETHOOS: CABLE-TOOL I PAGE 7 OF 1 
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1620 
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lOO.Ol 
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105.0 
NOTES: 
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MEDIUM DENSE GRAY 10YR 4/1 SAND W I T H  SOME GRAVEL, S I L T  AND 
CLAY, SOARSE GRAVEL LENS W I T H  SOME SILT,  PEBBLES SAND AND CLAY 

_ _  _ _  _ _ _ _ _ -  --- -- - -- -- 

VERY DENSE GRAY lOYR 6/1 SAND UlTH SOnE SI,LT, GRAVEL AND CLAY - VET. 

~~ 

MEDIUM DENSE. GRAY 10YR 6/1 SAND UITH SOME GRAVEL, S I L T  AN0 
CLAY - WET. 
MEDILH DENSE GRAY 10YR 4/1 SANDY GRAVEL, SOME S I L T  AND CLAY, 
TRACE PEBBLES. 



FERNALD R I / F S  V I W A L  C L A S S I F I U T I O U  OF SOILS 

BORING WUnEER: 3067 

GROUND ELEVATIOII: 

ENGINEER/GEOLOClST: LCUELL WlLLE 

PROJECT NUnEER: 602 3.2 I PROJECT NAME: FWC R I / F S  
~~ 

COORDINATES: NORTH 479,760.13 EAST 1,382,988.18 

GUL: D e p t h  N/A D a t e / T i m e  N/A 

D e p t h  N/A D e t e / T i m e  W A  

D 
E 
P 
T 
H 
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106.5 - 

ll0.C 

111.5 

15.0 

16.5 
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NOTES: 
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VERY DENSE GRAY l O Y R  4/1 SANDY GRAVEL WITH SOHE S I L T  AND CLAY - VET. 

LOOSE GRAY lOYR 4/1 SAND W I T H  SOnE GRAVEL AUD PEBBLES, SCUE 
S I L T  AND CLAY, WET. 

VERY DEUSE GRAY l O Y R  4/1 GRAVELLY SAND W I T H  S U E  S I L T  AND CLAY - E T .  
VERY OENSE GRAY 1OYR 4/1 SAND WITH SOClE GRAVEL, S I L T  AND CLAY - WET. 

DATE: ll/20/87 

DATE STARTED: 11/20/87 

DATE COnPLETED: 12/07/87 
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PROJECT W E E R :  602 3.2 

BORING W E E R :  3067 

PROJECT N U € :  F W C  R I / F S  

COORDINATES: NORTH 479,760.13 EAST 1 , ~ 2 , 9 a . i a 1  DATE: ii/20/87 

- 
D 
E 
P 
T 
H 

- 

36.1 - 

40.1 - 

4 1  .! - 

CROWD ELEVATION: 

ENGINEERICEOLOGIST: LOUELL UlLLE 

S 
A D T  
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P T M  
L E E  
E 

Wl: Depth Y/A Date/Time Y/A DATE STARTED: 11/20/87 

Depth M I A  Date/Time Y I A  DATE CWPLETED: i2107ia7 

07713 

1710 
121051a? 
-- - 

DRILLING METHOOS: CABLE-TOOL 
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u n  
S P  

1 
O E  
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7 
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9 -- - 

- 
11 
9 
10 

- 

LOOSE GRAY 10YR 4/1 SAND AND GRAVEL, SOnE PEBBLES, S I L T ,  AND 
CLAY, WET. 

2 I 

LOOSE GRAY l O Y R  4 / 1  SAND W I T H  SOnE GUAVEL, S I L T ,  AND CLAY, 
SOnE PEBBLES PRESENT, WET. 

BOTTOn OF BORING 1 4 1 . 5  

NOTES: 
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N 9 T E S .  

I . R I S E A  P I P E  I S ' L / t N  I O  S C H E D U L E  
P I P E ,  T n R E A 3 E 2  .Ft:St i  - J O I N T E D  
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v 'b 4 

PERNALD 
- RI/FS 6 0 2  

PIEZOMETER INSTALLATION SHEET, 

BOREHOLE DRILLING 

ISER PROTECTIVFIPE LENGTH 5 f?- OTHER PROTECTlOh . UCtlU6- C A P  
1 

ROTECTIVE PIPE 8.0. /b"- ( u m )  UJ \T li Lock. 

I 
GROUT/SLURRY 

BEN TON I T  E 

SAND 

VAS THE PIEZOMETER FLUSHED AFTER INSTALLATION ? YES 0 NO E3 
Y E S O  TEST PERFORMED ON THE PIEZOMETER? 

Y 

... .... ............... . -__----- ...._-. ____ -.--.- -.-. . -.-_ .. -_---._I_ . . . . . . . . . . . . .  - - Qbf@f&-z.;d 
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MONITORING WELL INSTALLATION RECORD 
11/21/91 

PROJECT NAnE: Fernald R I / F S  F I E L D  ENG./GEO.: L. WILLE/T. SULLIVANDATE: 
12iinin7 

PERFORATIOW TYPE: Screen 
AVG. S I Z E  OF PERFORATIONS: 0.010 (In.) 
TOTAL PERFORATED AREA: 3 In. 
NOTES/COHnENTS: - - ~ -- 

.-, ._I".  

PROJECT NO. : 602.3.2 
BORING NO. : 3067 
WELL NUMBER: 3067 

O.D.: 4 3/8 In. 1.0.: 4 In. 

tND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: - N o t  N o t e d -  

LENGTH OF 1ST P I P E  SECTION: 10 F t .  

. 
-COnnE N T S 

CHECKED BY : N o t  N o t e d  DATE: N/A 
N E COORDINATES: 479760.13, 1382988.1 
DATE OF INSTAL.: 12/07/87 

BOREHOLE D R I L L I N G  

ID:  WATER FRO(: N/ATO: N/A CASING TYPE : MONITORING WELL 
FRO(: N/ATO: N/A CASING D I M . :  4 In. I D  

S/C(W(ENTS: CASING SlZE(S)  USED: ( i n  F e e t )  
S IZE :  10 FROII: 0 TO: 141.5 
SIZE:  N/A FROII: N/A TO: N/A 

WELL DESCRIPTION 

PROTECTIVE PIPE O.D.: 10 In. 
LOCKING CAP WITH LOCK 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTW OF PROTECTIVE PIPE 

2.0 F t .  

2.5 F t .  
0.0 

132.4 N/A 
141 .5 I N/A 
75.9 N/A 

REMARKS - -  C W E N T  AREA 

COMMENTS: 
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ENGINEER/CEOLOGIST: B. DAVIES D e p t h  N/A D a t e / T i m e  N/A 

D R I L L I N G  RETHOOS: CABLE-TOM 
I DATE COCIPLETED: 04/12/88 
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VISUAL CLASSIFICATION OF SOILS FERNALD R I / F S  

PROJECT NWBER: 602 3.2 - I PROJECT NAME: FHPC R I / F S  

BORING NUMBER: 3069 1 COORDINATES: NORTH 476,422.17 EAST 1,380,713.621 DATE: 0 4 / 0 5 / 8 8  

GROUND ELEVATION: 1 CVL: D e p t h  N/A D a t e / T i m e  N/A . I DATE STARTED: 04/05/88 I 

D 
E 
P 
T 
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s 
U 1  
S H  
C B  
S C  

1 

I N  

- 08739- 
0 4 / 0 5 / 8 8  

1145 

- 3- 
4 
6 

: ~ ~ ~ , F ~ ~ ~ Y ~ : : ~ ~ ~ l O ~ ~ - - ( ~ O Y R  4/61 S I L T Y  CLAY, TRACE SAND,-- -Cl_ 

STIFF BROWNISH Y E L L W  (10YR 6/61 SILTY CLAY, TRACE SAND, TRACE 
FINE GRAVEL, MIST. 

1.5 

7- 
3.0 

VERY STIFF, L IGHT Y E L L W I S H  BROWN (10YR 6/41 CLAY, SOU€ SILT,  CL 
TRACE SAND, HOIST. 

4.5 

VERY STIFF, BROWNISH Y E L L W  (lOYR, 6/61 S I L T ,  SOME VERY FINE 
SAND AND CLAY, MOIST. 

VERY STIFF, Y E L L W I S H  B R W  (10YR 5/6)  CLAY, SOME S I L T ,  MOIST. 

ar = 60 

2.2 H w  0 

a = 2  
sr = 60 

6.0 

6.0 - 

7.5 - 

9.0 

HARD B R W  ( lOYR, 5/3), CLAY, SOUE SILT, TRACE SAND AND 
GRAVEL, HOIST. I cL 

. '  
HARD, GRAY (7.5 YR 5/0) CLAY, SOUE FINE TO COARSE GRAVEL, CL 
TRACE SAND AND SILT, M I S T  W I T H  BROWN (IRON OXIDE) STAINED FRA 

HARD GRAY (7.5 YR 5/0) CLAY SU4E FINE TO COARSE GRAVEL, CL 
TRACE SAND, TRACE SILT.  MlSf W I T H  BRWN STAINED FRACTURE SURF 

HARD, GRAY (7.5 YR 5 / 0 )  CLAY, SOME FINE TO COARSE GRAVEL, CL 
TRACE SAND, TRACE SILT,  HOIST. 

>4.5 
Hnu= 0 PPR 
a = 2  cpn ar = 60 cpn 1 6 5 5  

10.5 .'.":I ar = 60 cpn 

12.0 - 

13.5 - 

15.0 

HARD, CRAY (7.5YR 5/0) CLAY, SOME FINE TO COARSE GRAVEL, TRACE CL 
SAND, TRACE S I L T ,  HOIST. 

.4.5 
Hnu= 0 ppa 
a = 2  C P  
0r = 50 cpn II"~ f 

04/06/88 20 
0803 

DENSE, Y E L L W I S H  BRWN(1OYR 5/6) FINE TO MEDIUM SAND, SOME Y( 
SILT, TRACE F I N E  GRAVEL, l l o I S T  INTERBEDDED W I T H  SANDY SILT. 

. .  I NOTES: 
CONTRACTOR: PENNSYLVANIA DRILLING. DRILLER: JOL W I L E .  HELPER: TED BROOKS/JOHN RHOOES. RIG: 72 SPEEDSTAR. UATER 
USE0 M I R I N G  D R I L L I N G  = 800 CALLmS. S O I L S  S W L I N G  AS PER ASTM. C O L a  DESCRIPTIONS AS PER WNSELL. 
MEASUREMENTS: HW, ALPHA, 

F IELD 



6602 
VISUAL C L A S S I F I C A T I O N  OF SOILS 

BORING NUMBER: 3069 

GROUND ELEVATION: ' 

FERNALD R I / f S  

COORDINATES: NORTH 476,422.17 EAST 1,380,713.621 DATE: 04/05/88 

GVL: D e p t h  N/A D a t e / T i m e  N/A I DATE STARTED: 04/05/88 

PROJECT W E R :  602 3.2 I PROJECT NAME: FHPC AI/FS 

ENGINEER/GEOLOGIST: B .  DAVIES I D e p t h  N/A D a t e / T i m e  N/A I DATE COMPLETED: 04/12/88- 

D R I L L I N G  H E T W S :  CABLE-TOOL O f  - 
D 
E 
P 
T 
H 

- 
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U Y  
S M  
C B  
s o  
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s 
A D 1  
M A 1  
P T M  
L E E  
E 

. -. - -  

~ 08751- 
04/06/€@ 
0825 

DENSE, Y E L L W  B R M  (10YR 5 / 6 1  F I N E  TO COARSE SAND TRACE 
-1 7 

18 16 HARD, GRAY (7.5YR 5 / 0 1  CLAY Y I T H  S W E  GRAVEL, MOIST. 
13 

. LT, -I)oI ST;---. __ . . - - -~ -__-- -- - --- --'- . ~. . 

16.5 

HARD, GRAY (7.SYR 5 / 0 1  CLAY YITH SOME GRAVEL M I S T .  
HARD, GRAY (7.5YR 5/01 CLAY, TRACE GRAVEL, d l S T .  8 

12 12 
13 

VERY STIFF, YELLOVISH BRWN (IOYR 5 / 6 1  VERY STIFF FINE SANDY 
31 S I L T ,  M I S T .  
50 11 

08752 
04/06/88 
0840 6r = 50 

Hnv= 0 
a = 2  cp Br = 50 cp 

18.0 - 

19.0 - 

19.5 - 

21 .o 

08753 
04/06/@ 
0855 

08754 
04/07/88 

0802 

SY DENSE BRCUNISH Y E L L W  (10YR 6/61 SAND, F I N I N G  UPUARD, SOME 
13 GRAVEL, TRACE SILT,  MIST. 
17 14 
21 

08755 
04/07/88 

0940 

SP VERY DENSE BROWNISH YELLOU (10YR 6/6) SAND, F I N E  TO COARSE 
POORLY SORiED, SCME f l N E  TO COARSE GRAVEL, TRACE SILT, rrOlSf. 26 

50 11 \ 

22.0 I 25.0 - 

26.5 - 

30.0 

08756 
04/07/88 

1117 

VERY DENSE, YELLOUISH BRWN (lOYR, 5/61 SAND, F INE TO COARSE, 
WORLY SORTED, $CUE FINE GRAVEL, TRACE S I L T ,  M191. 

NOTES: 
SOIL SAWLING AS PER ASTH. CMOR DESCRIPTIONS AS PER MINSELL. 

000442 
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0 
FERNALD R I / F S  V I S U A L  CLASSIFICATION OF SOILS 

I PROJECT NUMBER: 602 3.2 I PROJECT WE: FHPC R I / F S  

GROUND ELEVATION: CVL: D e p t h  Y/A D a t e / T i m e  Y/A DATE STARTED: 0 4 / 0 5 / 8 8  

ENGINEER/GEOLOCIST: 6. DAVIES D e p t h  Y/A Oete/Time Y/A DATE COCIPLETED: 04/12/88 

D R I L L I N G  WETHaOS: CABLE-TOOL PAGE 3 

I BORING NUMBER: 3069 I COORDINATES: NORTH 476.422.17 EAST 1.380.713.621 DATE: 04/05/88 

. 

D S  
E A D 1  
P M A 1  
T P T M  
H L E E  

E 

__ - - 08757- 
04/07/88 

1155 
31 .S 

35.0 

08758 
04/07/88 

1 4 1 2  
36.5 

08746 
0 4 / 0 5 / 8 8  

1 6 5 5  
40.5 

08759 
04/07/88 

1 4 3 7  
41 .S 

45.0 

VERY DENSE, BRCUNlSH YELLOU C10YR 6/61 SAII_D,-FINE TO-COARSE, . - 
~- - POORLY-mTED; SCUE-FINE-GRAVEC,~~TRACE SILT, HOIST. 
16 

I NOTES: 

S 
U Y  T 
S M  S 
C B  F 
s o  

L 

-SP - -N/A- 

B 
1 s  
O A  
U M  
S P  

L 
O E  
Y 

-14- 
27 
36 

- 

- 

VERY DENSE, Y E L L W I S H  BROWN (1OYR 5 / 8 1  FINE SAND, WELL SORTED, 
SOME S I L T ,  TRACE GRAVEL, M I S T .  

16 
- 2 7  

4 7  so 
- 

8 
9 
10 

SM N/A 

27 
47 
46 

HARD, GRAY (7.5 YR S/O) CLAY, SOME FINE TO COARSE GRAVEL, 
TRACE SAND, TRACE S I L T .  MOIST W I T H  BRWN STAINED FRACTURE SURF 

14 

I rl . .  
Y 

CL .4.5 

18 

V E R Y  DENSE, Y E L L W I S H  BROWN '(lOYR 5/8) FINE SAND, SOME S I L T ,  Sn N/A 
TRACE GRAVEL, MOIST. 
VERY DENSE, BRWNISH YELLOV (1OYR 6/81 FINE SAND, SOME COARSE 
GRAVEL, SOME SILT,  HOIST. 

OF 

REMARKS 

nu= 0 P 
= 2  ca 

r = 6 o  c p ~  

nu=o pp 
= 2  c p  

r = 6 o  E ~ D  

1 



FERNALD R I / F S  VISUAL C L A S S l F l U T l a Y  OF SOILS 

BORING NUMBER: 3069 

GROUND ELEVATION: 

EWGIWEER/GEOCOGlST: E. DAVIES 

6 6 0 2  
COORDINATES: NORTH 476,422.17 EAST 1,380,713.62 DATE: 04/05/88 

M: D e p t h  N/A D a t c / T i t a e  N/A DATE STARTED: 04/05/88 

D e p t h  Y/A D a t e / T i m e  Y/A DATE CCUPLETED: 04/12/08 

PROJECT NUMBER: 602 3.2 I PROJECT W: ' F W C  R I / F S  1 

0 8 7 6 1  
04/07/88 
1733 

37 
28 
40 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE G 

D 
E 
P 
T 
H 

- 

45.; - 

50.( 

5 1  .! 

55.C 

56.: - 

60.( 
NOTES: 
- 

1 6 5 1  

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

VERY DENSE Y E L L W I S H  BROUN -(lOYR 5/.&). &RAYELLY-SAND,-WORCY - 
-SORTED;-&E-SI LT; noi ST. 

VERY DENSE, BRWNISH YELLOV (10YR 6/61 SAND, POORLY SORTED, 
SOME GRAVEL, TRACE SILT,  HOIST. 

16 

VERY DENSE, DARK Y E L L W I S H  BRWN (10YR 4/6) SAND, FINE TO 
HEDIW, SOME GRAVEL, TRACE S I L T ,  HOIST. 

__. 

12 

- 
T 
S 
F 

N/ A- 

- 

- 
N/A 

W A  

OF . 1 

i 

800444 



FERNALD R l / F S  V I S U A L  CLASSIFICATION OF SOILS' 

PROJECT NUMBER: 602 3.2 

BORING NU(6ER: 3069 

GROUND ELEVATION: ' 

6602  
PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 476,422.17 EAST 1,380,713.62 DATE: 0 4 / 0 5 / 8 8  

CUL: D e p t h  N/A D a t e / T i m e  Y/A DATE STARTED: 04/05/88 
~ ~~ ~~~ 

ENGINEER/GEOLOGIST: B. DAVIES I D e p t h  N/A D a t e / T i m e  Y/A I DATE COCIPLETED: 04/12/88 I 
DRILLING METHODS: CABLE-TOOL I PAGE 5 OF I - 

S 
U Y  
S M  
C 6  s o  

L 
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L E E  
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B 
L S  
O A  
u n  
S P  

L 
O E  
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-1 8--- 
32 
30 

- 

- 

. -  

VERY DENSE, DARK YELLOWISH BROUN (10YR 4/41 SAND, FINE TO--.-.' 
COARSE;~WORLY-SORTED;-TRACE FINE-GRAVEL, TRACE SILT, E T .  - 08763- 

04/08/8t 
I135 

61.5 - 

65.0 

08764 
04/08/8e 

1208 

50 
VERY DENSE, YELLOWISH BROWN, (10YR 5/41, S I L T Y  SAND WITH SOCIE 
F I N E  GRAVEL, WET. 

65.4 

70.0 

08765 
04/08/8€ 

1329 

37 
33 
38 

VERY DENSE, DARK Y E L L W I S H  BROWN (IOYR 4/41 SAND, FINE TO 
COARSE, POORLY SORTED, TRACE F I N E  GRAVEL, TRACE SILT, YET. 

SP 

71.5 

75.0 

NOTES: 
- 



6602  

D S  B 
E A D 1  L S  
P M A 1  O A  

P T M  Y H  
H L E E  S P  

E L 
O E  
W 

-- -08766 -- 50- 
04/08/88 50 
1515 

TS .a 

BO.0 

08767 13 
06/08/86 16 
1558 21 

31 .5 

35.0 

08768 38 
06/08/88 50 
1705 

15.9 

'0.0 
I I 

NOTES: 

- 
R 
E 
C l  
01 
V I  
E l  
R !  
Y - 
_ -  
a 

- 

- 

14 

- 

- 

10 

- 

- 

1 

VERY DENSE, DARK YELLOUISH_BROVW-(lOYR-4/4)~ GRAVELL-Y-SAND,- 
TOORLY-SORTED;. T U C E  S I L T ,  CIET. 

DENSE, DARK Y E L L W I S H  BROW (10YR 4/61 SAND, F INE TO COARSE, 
WORLY SORTED, TRACE GRAVEL, TRACE S I L T ,  VET. 

VERY DENSE, YELLW-ISH BROW (IOYR 5/61 GRAVELLY SAND, WORLY 
=TED, TRACE S I L T ,  WET. 

S 
U Y  
S M  
C B  
s. f 
.. 

- 
-sp-- 

- 
SP 

- 

- 
SP 

- 
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V A  

I 

REMARKS 

' = 4 0  ca! 

I 
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6602  

GROUND ELEVATION: 

ENGINEERIGEOLOGIST: E. DAVIES 

FERNALD R I / F S  

CYL: Depth I / A  Dete/Time N/A DATE STARTED: 04/05/88 

Depth I / A  Dete/Time W/A DATE CCMPLETED: 04/12/88 

V l s W  CLASSIFICATION OF SOILS 

S 
u r  
s n  
C B  
s o  

L 

. S t .  

SP 

SP 

PROJECT YUlBER: 602 3.2 I PROJECT NAME: F W C  R I / F S  

T s 
F 

-N/A.. 

N/A 

N/A 

BORING I R M E R :  3069 I CQ)(IDINATES: NORTH 476,422.17 EAST 1.380.713.621 DATE: 04/05/88 

08no 
04/09/88 

to00 
95.9 

40 
50 

D R I L L I N G  HETHQ)S: CABLE-TOOL I PAGE 7 OF 

DENSE, Y E L L W I S H  BROUN (10YR 5/41 SAND #x)(ILY _W-TED, W E - - _ -  
GRAVEL-,-TRACE-SILT,-VETT- - -- - -'-- 

VERY DENSE, DARK YELLOWISH B R W  (10YR 6/61, GRAVELLY SAND, 
POORLY SORTED, F I N E  SAND TO FINE GRAVEL, TRACE S I L T ,  VET. 

HEOIUn DENSE, DARK Y E L L W I S H  BROWN (IOYR 60 4/61 GRAVELLY 
SAND, W L Y  SORTED F I N E  SAND TO FINE GRAVEL, TRACE SILT,  VET. 

REMARKS 

- __. . 

NOTES: 

. .  

. 



FERNALD R I / F S  

PROJECT NWBER: 602 3.2 

BORING NWBER: 3069 

VISUAL C L A S S I F I C A T I W  OF SOILS 

PROJECT W :  FHPC R I / F S  

#)oIHATEE: NORTH 476.422.17 EAST 1.380.713.621 DATE: 0 6 / 0 5 / 8 8  

6602  

GROUND ELEVATION: M: D e p t h  N/A D a t e / T i m e  N/A 

ENGINEER/GEOLOGIST: 6. DAVIES D e p t h  W/A D a t e / T i l D e  N/A 

D R I L L I N G  METHODS: CABLE-TOOL 

DATE STARTED: 06/05/88 

DATE COMPLETED: 04/12/88 

PAGE 8 OF 

MOTES: 

. _ -  . . . . . . . 

VERY DENSE, DARK Y E L L W I S H  B R W N  (10YR 4/_4_)-.S&ND,-FINE-TO- _ _  __ - COUARSE.-WORLY sonTED,TRACE-CRAVEL~-TRACE SILT, UET. 
10 

DEHSE DARK Y E L L W I S H  BROVW (10YR 4/4) GRAVELLY SAND, F INE 
SAND i 0  COARSE GRAVEL, POORLY SORTED, TRACE S I L T ,  VET. 

6 

VERY DENSE, DARK YELLWISH BROW (IOYR 4.4). SAND, POORLY 
SORTED, SCUE FINE TO COARSE GRAVEL, TRACE S I L T ,  VET. 

1 5  



6 6 0 2  

GROUND ELEVATION: 

ENGINEER/GEOLOCIST: B. DAVIES 

FERNALD RI /FS  

GUL: D e p t h  W/A D e t e / T i m e  N/A DATE STARTED: 06/05/88 

D e p t h  W/A D a t e / T i m e  N/A DATE COMPLETED: 04/12/86 

VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 I PROJECT YARE: FMPC R I / F S  

BORING LIWBER: 3069 1 COORDINATES: YOUTH 676,422.17 EAST 1,380,713.621 DATE: 04/05/68 

DRILL ING METHODS: CABLE-TOOL I PAGE 9 OF 

NOTES: 

MEDIUM DENSE, Y E L L W I S H  B R M  (10YR 5/4) SAWD FINE TO COARSE,.. 
POORLY S~RTED,-S~E-FINE-GRAML-;-TRACE-SILT;-OET.-~-- - 

WEDIW DENSE GRAY (7.5YR 5 / 0 )  SAND, F INE TO COARSE, WORLY 
SORTED, TRACE F I N E  GRAVEL, WET. 

~~ 

MEDIUM D K E ,  GRAY (7.5YR 5/01 GRAVELLY SAND, FINE SAND TO 
COARSE GRAVEL, POORLY SORTED, TRACE S ILT ,  WET. 

- 
S 

U Y  
S M  
C B  
s o  

1 

- 
SP .- 

- 
SP 

T 
S 
F 

- 
!!/A 

REMARKS 



6602 
PROJECT NUMBER: 602 3.2 

BORING M B E R :  3069 

GRWMO ELEVATIOW: 

FERNALD RI/FS 
~~ 

PROJECT wAcIE: FHPC RIIFS 

COORDINATES: NORTH 476,&22.17 EAST 1,380,713.62 DATE: 04/05/88 

CVC: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 04/05/88 

VISUAL C U S S I F I U T I O W  OF SOILS 

D S  
E 
P 
T 
H 

-- 

136.5 

B R S 
A D 1  1 s  € 1  U Y  T 
H A 1  O A  C N  s n  s 
P T H  Y M  O C  C B  F 
L E E  S P  V H  s o  
E L E E  L 

0 E R S  w Y 

DENSE,-BRM-(  10-5/3)-SAND, - P o o n L Y - S O R T t o , - T R A C E - G ~ ~ L ~ T ~ C E  -- -SP- N/A- 
-0877K -25- - - -SILT WET. 
04/10/88 2 5  16 END 6 F  BORING 136.5. 

1035 19 

~ -~ 

ENGINEER/GEOLOGIST: B. DAVIES I D e p t h  N/A D a t e / T i n r e  W/A I DATE CCHPLETED: W / m  

OF - 1  

REMARKS . I . 

I -. . 

El H-0 . 
a = 2  
B r  = 5 0  cpn 

BOTTOM OF BORING 136.5 

mom: 



- 1 4  E L E V A T I O N  OF W A T E R  L E V E L -  . -  

S: W A T E R  L E V E L  READ' INC ON * 



' *  

FERNALD 
. RI/FS -. 

PIEZOMETER INSTALLATION SHEET 
*@E,, NAME f,,& 'l/Fs FIELD ENG.1 - PRCJECTNC. (,a2 - 3 . 2  CHECKED BY - BORING NO. '306 - -  

PIEZOMETER NO. --uA &d ' ' ff DATE OF INSTALLATION qha/lf 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( F f l  1 

d : e  2.0 

. .  
. . . .  _ .  .dd.'Y< . . . . .  

RISER PIPE. DIAMETERS:, ..DIAMETER OF. PECFORATED SECTION I- 
. . . .  

I &  ; 
. .  

f 4  ' -  I .  0. 
I . .  

. ' PERFORATloN TYPE: 

( 

G761 I4 

SLOTS 0 HOLES 0 SCREEN LENGTH OF PIPE SECTIONS 13 rL 2 i d .  

0 . ~ 0  . + JOINING METHOD & /.., L t  
TOTAL /.3 f=+ 

TECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5- /= OTHER PROTECTlOh I f i f .  Gc . . -. CGd 

PROTECTIVE PIPE O.D. / J  I/- 1 4  k 

I .  

- 

I 

i 

! TOP OF RISER PIPE 

ITEM 

i GROUND SURFACE 

! BOTTOM OF PROTECTIVE PIPE 
~~ 

! - BOREHOLE FILL MATERIALS: 
GROUT/SLURRY 

BE NTON I T E 

SAND 
GRAVEL 

PERFORATED SECTION 

t PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

A - T  . I 5 -  

TOP 0 I B@TTOM / / I .  g I TCP 

BOT TOM 

TOP rr5.3 BOTTOM 1 i S - 3  

-- BOTTOM 

BOTTOM 
BOTTOM 

BOTTOM 

BOTTOM 

i z  7. o I 

E PIEZOMETER' FLUSHED AFTER INSTALLATION? YES 0 
kb SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 Y E S O  



WNITORING UELL INSTALLATION RECORD 
1 1 / 2 1 / 9 1  

PROJECT W E :  F e r n a l d  R I / F S  FIELD. ENG./GEO.: DAVIES DATE: 0 4 / 1 2 / 8 8  
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
8oRING NO. : 3069 W,E COORDINATES: 476422.17,  1380713.6 
UELL  NUMBER: 3069 DATE OF INSTAL.: 04/12/88 

X E  D R I L L I N G  

I : Cable T o o l  : F l a t  Head Hamner ,  

FRai : - -O -10; 1 3 6 . $ I - & S I N G  TYPE : HONITORING E L L  
. .- ~- . _._____I?: No 
): H2O 

1: N/A FROM: N/ATO: N/A I CASING D I M . :  4 In. I D  

_ _  

I CASING S I Z E ( S )  USED: (in F e e t )  
SIZE: 10 FROM: 0 TO: 135.0 
S I Z E :  W/A FROM: N/A TO: N/A I I 

. -  - S t a i n l e s s  S t e e t  i R I  S m % i :  
PERFORATION TYPE: S c r e e n  0.0.: 4 3/8 In. I.D.: 4.0 In. 
.AWi.-SIZE-OF-PERFORATIONS: 0.010-(In.) -LENGTH-OF-1ST PIPE-SECTION:-10-Ft r  - --  - 
TOTAL PERFORATED AREA: 10 F t .  ZND P I P E  SECTION: 5 F t .  
NOTES/lXMHENTS : 3RD P I P E  SECTION: 2 F t .  

C W E N T S  

S W T  

6602 

. .  

PROTECTION SYSTEM 

LOCKING CAP AND PADLOCK 
' 

TOQ OF RISER P I P E  
CRaJND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

I 

VAS A S E N S I T I V I T Y  TEST PERFOR 
u p  

v 
GROUND SURFACE 

111.8 
111.8 I 136.5 
115.0 125.0 

127.0 
136.5 
N/A 

REMARKS - -  COMMENT AREA 

REMARKS : NATURAL CAVE I N  TO 131.0 FT. 
COnnENTS : 



6 6 0 2  
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WELL 3070 

, 
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. DESCRIPTION . . . . . .  ... 
. . .  . .'_ . . . . . .  . . . .  . .  . .  . . . . . . . . . . . . . .  

. .  
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PROJECT WUWBER: 602 3.2 

BCSINC WBER: 3070 

c;IKu)(D ELEVATION: 591.4 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NAME: FMPC R I / F S  

COOADINATES: NORTH 476,762.23 EAST 1,382,026.06 DATE: 02 /10 /8U 

CVL: D e p t h  N/A D a t e / T i l a e  N/A DATE STARTED: 02/10/88 

I ENCINEER/GE#OGlST: 1. SULLIVAN D e p t h  N/A D a t e / T i m e  N/A 

D R I L L I N G  RETHOOS: CABLE-TOOL 

. . .  . 

1 

i 
i 
j 
1 

. I  

i 

DATE COMPLETED: 02/23/88 
OF PACE 1 e 

- 

0 

- 

1.5 

- 08035- 

1320 
02/10/8e 

1 _ _  
2 
3 

STIFF, Y E L L W - E R W N  1OYR 3/6 S I L T  AND CLAY, AWNDANT O R f N I C  - CL - 1.75 - _ _  _ -  __ )(ATERIAL - R O T S  DRY R N F O  w 
WATERIAL, DRY. P=60 cpl 

-- ~ -- 
13 STIFF, Yt!LLW-EbWN {OYR 3/6 CLAY AND S I L T ,  SOnE ORGANIC CL a = O  CPl 

3 
5 
8 

18 

SM 

CL 

N/A 
Ilnu=o FP 

1.25 a = 0 C P  
ST=m c p  

7 
6 
10 

VERY SOFT, YELLOU-ERWN lOYR 4/4 SILTY CLAY, SCUE GRAVEL, 
TRACE SAWD, MOIST. 

13 VERY STIFF YELLOU-ERWN lOYR 4 / 4  CLAY UlTH SOnE SAND AND 
GRAVEL, MOfST. 

CL 

CL 

c0.2 
nrWF0 FP 

3.5 a = 0 C P  
P = W  c p  

CL 
CL .5 Ibu= 0 PPI 

e = o  CPP 
P=60 cpp 

REMARKS 

I I 

CL I 1.5 I 
- 

12 

- 

2 

8 

STIFF, Y E L L W - E R W N  1DYR 3/6 CLAY UlTH SOHE SILT.  TRACE. 
ORGANIC MATERIAL. 

L 
R r v o  PPI 
e = o  cpl 
e r r 6 0  cpl I 1  08036 

02/10/8e 
1325 

3.0 

(VERY SOFT) Y E L L O U - E R W  10YR 3/4 S I L T  AND CLAY, UET: 
08037 

02/10/88 
1330 

4.5 

SOFT, YELLOU-ERWN lOYR 3 / 4  S I L T  AND CLAY, UET. 
MEDIUM S T I F F ,  YELLW-ERWN lOYR 4/4 CLAY U I T H  W E  SILT,  SAND, 
AND GRAVEL HOIST. 
COBBLE SMASHED IN s m .  

0.75 mu= 0 PPP 
a = O  cpr nr = 100 c p  

4 
4 

VERY LOOSE, YELLOU-ERWN lOYR 3/4 SAND, SCUE SILT,  CLAY AND 
GRAVEL, V E T .  
STIFF, YELLOU-ERWN lOYR 4/4 GRAVELLY CLAY, SOME SAND AND 
SILT,  MOIST. 

I 

08040 
02/10/88 

1 4 5 0  
9.0 - 

08041 
02/ 10/m 

1505 
10.5 

14 4L 11 

HARD, Y E L L O U - B R W  lOYR 3/3 CLAY, SCUE GRAVEL AND PEBBLES, DRY 
HARD, GRAY 10YR 4/1 CLAY, SOME GRAVEL, DRY. 0804t 

02/ 1 o/aa 
1610 

12.0 
I 

g = m  c p  

VERY STIFF, GRAY-GREEN 5YR 4 / 1  CLAY UITH SU4E F I N E  GRAVEL, 
WOD FRAGMENTS PRESENT, DRY. 

NOTES: 
PEYYSYLV~IA DRILLING co. BUCYRUS ERIE 2 4 4  DRILLING RIG. DRILLER: DAVE NEWAN. HELPER: JOE EARILEIB~B JOHNSON. 

BLOWS a WLER wucw ASTM STANDARD FOR 2 IN x 18 IN SPLIT SPOON. SOIL COLORS FOLLW WNSELL C D L ~  CUTS. 
APPROX. 350 CALLONS US 

e 



PROJECT NUMBER: 602 3.2 
BORING NUMBER: 3070 

GROUND ELEVATIQI: 591.4 
1 ENGINEER/GEOC061ST: 1. SULLIVAN 

PROJECT NAME: FHPC RI /FS  

COORDINATES: NORTH 476,762.23 EAST 1,382,026.06 DATE: 02/10/88 
CUL: D e p t h  Y/A D e t e / T i m e  N/A DATE STARTED: O2/10/88 

Depth N/A D e t e / T i m e  N/A DATE CGUPLETED: 02/23/68 
1 D R l L L l N G  METHODS: CABLE-TOOL PAGE 2 OF 

08050 
02/16/88 
1130 

7 
10 
12 

08051 

1145 
02/16/88 

6 

12 
a 

08052 
02/16/88 
1250 

5 
10 
13 . 

- 
R 
E 
C I  
O (  
V I  
E l  
R !  
Y - 

3 0  

- 

i a  

- 

14 

- 

- 

7 

- 

14 

- 

7 

- 

13 

- 

ia 
- 

14 

- 

S 
A . D  1 
M A 1  
P T M  
L E E  
E 

B 
1 s  
O A  
Y M  
S P  

1 
O E  
N 

.. ~ 

HARD, GRAY 1OYR 4/1 CLAY WITH TRACE GRAVEL AND SILT,  DRY. 
. _~  -. .~ _. _. 08045 

02/10/88 
172D 

5 
---7 
9 

... 

16.5 - 
08066 
02/ 1 1 /a 
0845 

7 
9 
13 

VERY STIFF, GRAY 10YR 4/1 CLAY, SOnE GRAVEL AND S ILT ,  DRY. CL 2.25 
Hnu= 0 pps 
a = O  cpp nr = a o  cpa 

2.50 
3.5 H n u =  0 

a = o  
6r = 60 

.5 
Hnu= 0 
a = o  sr = 60 

18.C - 
08047 
02/11/88 

OPOO 

4 
10 
14 

CL 
CL 

VERY STIFF, GRAY l O Y R  5/1 CLAY, SOME SILT,  TRACE GRAVEL, DRY. 
VERY STIFF, GRAY lOYR 5/1 CLAY AND S ILT ,  SOHE GRAVEL, DRY. 

19.5 

VERY STIFF, GRAY lOYR 4/1 CLAY, SOME GRAVEL, DRY. 
SHELBY TUBE. 

CL 
08048 
02/11/08 
1050 

21 .a - 
CL STIFF,  GRAY-GREEN 5 1  4/1 CLAY, SOME GRAVEL, TRACE SILT,  DRY. 

'08049 6 
02/16/88 a I l2 
1115 

Hnu= 0 

13r = a0 

2.0 
2.5 H w  0 

22.5 

STIFF ,  GRAY-GREEN 5 Y  4/1 GRAVELLY CLAY, TRACE S ILT ,  DRY. 
VERY STIFF, CRAY-GREEN.5Y 4/1 CLAY, SOME GRAVEL AND PEBBLES, 
DRY. 

CL 
CL 

- 
CL 

3.5 1.r = 100 

Hnu= 0 

24.0 

VERY STIFF,  GRAY-GREEN 5Y 4/l CLAY, S W E  GRAVEL AND PEBBLES, 
DRY. 

25.5 - 

27.0 

CL HARD, GRAY-GREEN 5 1  4/1 CLAY, SOME GRAVEL AND PEBBLES, DRY. 4.25 
Hnu= 0 ppn 
6r = 80 cpa 

HARD, GRAY-GREEN 5 1  4/1 CLAY, SOME GRAVEL, TRACE S ILT ,  DRY. 

1305 

I VERY STIFF, GRAY-GREEN 5Y 4/1 CLAY, SOHE GRAVEL, TRACE S ILT ,  
DRY. 08054 4 

1530 1 15 
~2 16/88 a 

30.0 - 

I NOTES: 
BLOWS ON S W L E R  FOCLW ASTH STANDARD FOR 21NX181N S P L I T  SPOON. SOIL COLORS FOCLW MJNSELL C D L a  CHARTS. APPROX. 350 

GALLONS USED IN DRILLING. 



FERNALD R I / F S  - 
PROJECT NWBER: 602 3.2 PROJECT W E :  FMPC R I / F S  

BORING NWBER: 3070 I CCCRDINATES: NORTH 176.762.23 EAST 1.382.026.061 DATE: 02/10/68 

VISUAL CLASSIFICATION OF SOILS 

GROUND ELEVATION: 591.4 

ENGINEER/GEOLOGIST: 1. SULLIVAN 

6602 

M.: D e p t h  Y/A D a t e / T i r e  W/A 

D e p t h  Y/A D a t e / T i m  N/A 

08059 
02/16/88 

1620 

37 
25 
38 

- 
D 
E 
P 
T 
H 

- 

-. 

31 .I - 

33.1 - 

34.' - 

36.1 - 

40.1 - 

4 1  .I - 

45.1 - 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
Y W  
S P  

L 
O E  
Y 

1440 

1455 

0 8 0 5 7  
02/16/88 

1525 

15  
17 
19 

08058 
02/16/88 

1 5 4 0  

15 
27 
32 

- 
R 
E l  
C l  
O (  
V I  
E l  
R !  
Y - 

5-- 

- 

13 

- 

1 4  

- 

7 

- 

- 

1 5  

- 

- 
NOTES: 
BASE OF T I L L  A T  33.5 FT. 

VERY S T I F F  
TRACE S I L T !  DRY- 

GRAY-GREEN 5 1  4/1 CLAY, U W E  GRAVEL AND PEBBLES, 

VERY STIFF, GRAY-GREEN SY 5/1 CLAY, SOWE GRAVEL, U W E  SILT,  
DRY. 

VERY STIFF, GRAY-GREEN 5 1  4/1 CLAY, SOME GRAVEL, W E  SILT,  
DRY. 
DENSE, GRAY l O Y R  4/1 GRAVELLY SAND, SOME S I L T ,  DRY. 

VERY DENSE, GRAY lOYR 5 / 1  GRAVELLY SAND, SOME SILT,  DRY. 

VERY DENSE, GRAY lOYR 4/1 GRAVELLY SAND, SOME PEBBLES, SOME 
SILT,  DRY. ' 

DATE STARTED: 02/10/88 I 
DATE COMPLETED: 02/23/88 

PA= 3 OF 

I 
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PROJECT NUMBER: 602 3.2 I PROJECT N M E :  FMPC R I / F S  

GROUND ELEVAT10)(: 591.4 

ENGINEER/CEOLOGIST: 1. SULLIVAN 

BORING YUIBER: 3070 I COOROINATES: NORTH 476.762.23 EAST 1.382.026.061 DATE: 02/10/88 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 02/10/88 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 02/23/88 

O S  
E 
P 
T 
H 

66.5 

50.0 

- 
51.5 

A D 1  
W A I  
P T W  
L E E  
E 

O8060 27 
- 02/17/88 - 32- 

0905 29 

08061 7 
02/17/88 13 

1035 21 

VERY DENSE, GRAY lOYR 4/1 GRAVELLY SAND, SCUE S ILT ,  SOME 
PEBBLES, DRY. 12--- _. -- 

~~~ ~~~ 

D R I L L I N G  WETHGOS: UBLE-TOOC I PAGE 4 OF 

S 
U Y  
S M  
C B  
s o  

.L 

- 
sy 

B 
L S  
O A  
Y W  
S P  

1 
O E  
N 

R 
E I  
C Y  
o c  
V H  

REMARKS 

. . ... . . -  . 
5 :I 
Y - ~ -  - - - - -  

I DENSE, GRAY 10YR 4/1 M E D I W  SAND, TRACE GRAVEL, SCUE S ILT ,  DRY SM 
n u = o  w 
r = 100 CP 

l1 I 
VERY DEWSE, GRAY 1OYR 3/1 FINE SAND, S61E S I L T ,  TRACE GRAVEL, 
DRY. 

14 

56.5 

I 
NOTES: 
B L W S  ON SAMPLER F O L L W  ASTM STANDARD FOR 2lNX181W SPLIT  SPOON. SOIL  COLORS F O L L W  WNSELL COLOR CHARTS. APPROX. 
350 GALLONS USED I N  DRILLING. 



FERNALD R I / F S  

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3070 

VISUAL C L A S S l F l C A T l O Y  OF SOILS 

PROJECT N N E :  FHPC R I / F S  

COORDINATES: NORTH 476,762.23 EAST 1,382,026.06) DATE: 02/10/88 

6602 
~~ I GROUND ELEVATION: 591.4 ~ I M: D e p t h  N/A D a t e / T i m e  Y/A I DATE STARTED: 02/10/88 

ENGINEER/CEOLOCIST: 1. SJLLIVAN D e p t h  N/A D a t e / T i m e  Y/A DATE CCUPLETED : 02/23/88 

D R I L L I N G  M E T W S :  CABLE-TOOL PAGE 5 
I 

D I S  
E A D 1  
P M A 1  
T P T M  
H L E E  

E 

I NOTES: 

DENSE, GRAY 10YR 4/1 F I N E  SAND, SOME SILT,  DRY. 
.. - . - - ____ .. - - -  - f3. 13- 

30 

VERY DENSE, GRAY lOYR 4/1 FINE SAND, SOME S I L T ,  DRY. SM 
8 VERY DENSE, GRAY 10YR 4/1 SAND AND GRAVEL, SOnE PEBBLES, SOME Cn 
48 15 S I L T ,  TRACE CLAY, DRY. 
5 0  

VERY DENSE, GRAY 1DYR 5/1 SAND AND GRAVEL, SOnE PEBBLES, SOME GM 
17 SILT,  TRACE CLAY, DRY. 
21 14 
39 

- 
T 
S 
F 

N/A 

N/A 

OF 

REHARKS 

Hnu= 0 w 
Br.= 60 cp 

Hnu= 0 . pa 

ar = 60 cp 

$Z-ON SAMPLER FOLLUJ ASTM STANDARD FOR 21NX181N S P L I T  SPOON. 
10 GALLONS USED I N  DRILLING. 

SOIL COLORS FOLLUJ WNSELL COLOR CHARTS. APPROX. 



PROJECT NWBER: 602 3.2 

W R I N G  NLUBER: 3070 

C R U D  ELEVATION: 591.4 

ENGINEER/CEOLOCIST: 1. SULLIVAN 

DRILL ING METHODS: CABLE-Ta)L I PACE 6 

PROJECT W: FRPC R I / F S  

COORDIWATES: YORTH b76,762.23 EAST 1,382,026.06 DATE: O2 /10 /88  

CVL: D e p t h  Y/A D a t e / T i m e  N/A DATE STARTED: 02/10/88 

D e p t h  N/A D a t e / T i m e  N/A DATE CCUPLETED: 02/23/88 

OF 

S 
U Y  
S H  
C B  
s o  

L 

SH _ _  

UI 
GP 

SP 

SP 

T 
S 
F 

N/A _ _ _  

N/A 
N/A 

N/A 

N/A 

80.0 I '  
.. - - 

76.5 

08067 
02/18/81 

0855 
81 - 5  

--08066- 
02/18/81 

0815 

02/ 18/81 

86.5 

90.0 

B 
L S  
O A  
w n  
S P  

L 
O E  
N 

1 0  - 
11 
18 

- 

8 
9 
11 

- 

- 
8 
14 
22 
- 

- 
R 
E l  
C Y  
o c  
V H  
E E  
R S  
Y - 
- .. . 
11 

- 

- 

10 

- 

- 

13 

- 

- 

HED. DENSE, GRAY 10YR i/l R E D I W  SAND, SOME SILT,  WET. 
HED. DENSE, GRAY 10YR 6/1 SANDY GRAVEL, $WE PEBBLES, SOWE 

RED. DENSE, GRAY lOYR 3/1 COARSE SAND, SOME GRAVEL, SWE SILT,  
MT. 
SILT ,  VET.  

~ 

DENSE, GRAY 1OYR 4/1 R E D I l M  TO COARSE SAND, SOME GRAVEL, S W E  
SILT,  TRACE CLAY, WET. 

REMARKS 

H I ~ F  0 PP 

H I ~ F  0 PB 

NOTES: 
BLOWS ON SAMPLER FOLLOU ASTM STANDARD FOR 21NX181N S P L I T  SPOON. SOIL  COLORS FOLLOU RUNSELL COLOR CHARTS. APPROX. 

350 GALLONS USED I N  DRILL ING.  



FERNAID R I / F S  VISUAL CLASSIFICATIOY OF S O I L S  6 6 0 2  
PROJECT NUlBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

B W I N G  NUWBER: 3070 

GRWND ELEVATION: 591.6 

COORDINATES: NORTH 476,762.23 EAST 1,302,026.06 DATE: 02/10/88 

GYL: Depth N/A D e t e / T i a e  N/A DATE STARTED: 02/10/88 
- - _ _ ~  

ENGINEER/CEOLOGIST: 1. SULLIVAN ~~ 1 D c p t h  - Y / A  D a t e / T i P e  N/A I DATE CMPLETED: 02/23/88 

O S  
E A D 1  
P M A 1  
T P T M  
H L E E  

E 
_. 

08069 

1100 
.- - -02/-10/88 

91.5 

95.0 

00070 
02/18/88 

1305 
96.5 

D R I L L I N G  WTHODS: U B L E - T O O L  I PAGE 7 OF 

B 
L S  
O A  u n  
S P  

( 1  
D E  
I 

4 
- -7 -- 

l o  

0 
24 
34 

I 

MED. DENSE, GRAY 10YR 4/1 F I N E  GRAVEL AN0 COARSE SAND, SOME 
SILT, E T .  
HED~DENSE,-GRAY-10YR~3/1-F INE-SANO~~SOnE SlLT,vET.- -- -- - -  
M 

NOTES: 

S 
U Y  
S M  
C E  
S O  

L 

UI 

sn 
su 

- 
R 
E I  
C Y  
0 1  
V ) i  
E E  
R I  
Y - 

-13 

- 

MED. DENSE, GRAY lOYR 4 / 1  COARSE SAND, SanE GRAVEL, SOHE SILT,  
E T .  

11 

Sn 

VERY DENSE, GRAY lOYR 4 / 1  F INE TO COARSE SAND, SOnE GRAVEL, Is 18 I VERY DENSE. GRAY 10YR s/1 GRAVEL. SOnE SAND. SOHE PEBBLES. 
SOME S I L T ,  E T .  I scu~ SILT,'TRACE CLAY, MTI 

3 

I 

B L W S  ON SAMPLER F O L L W  ASTM STANDARD FOR 21NX181N SPLIT  SWON.  SOIL C O L W S  F O L L W  MUNSELL COLOR CHARTS. APPROX. 
3 5 0  GALLONS USED I N  DRILLING.  

I 



FERNAU) R I / F S  

GR(UWD E L E V A T I W :  591.4 

ENGINEER/GEIXOGIST: 1. SULLIVAN 

VISUAL C I A S S l F l C A T l O N  OF SUlLS 

GUL: Depth Y/A Dete/Time Y/A DATE STARTED: 02/10/88 

Depth N/A Date/Time Y/A DATE COMPLETED: 02/23/88 

6602  
PROJECT NUMBER: 602 3.2 I PROJECT NAME: F W C  R I / F S  1 
BORING NUMBER: 3070 I COORDINATES: YORTH 576,762.23 EAST 1,382,026.061 DATE: 02/10/88 I 

~ ~ _ _  _ _ _ ~  

D R I L L I N G  HETHOOS: CABLE-TOOL I PAGE 8 OF 

0 s  . B  
E A D 1  L S  
P M A 1  O A  
T P T M  Y M  
H L E E  S P  

E 1 
O E  
N 

120.0 -l-l-- 

RED. DENSE, GRAY lOYR 3/1 COARSE SAND, SCUE FINE GRAVEL, SCUE 
SILT, YET. 

13- - - - _ _  - 

MED. DENSE, GRAY 10YR 4/1 COARSE SAND, SU4E FINE GRAVEL, TRACE 
S I L T  VET. 
MED.'DENSE, GRAY 10YR 4/1 F I N E  SAND, Sa(€ SILT,  TRACE FINE 
GRAVEL YET. 

12 

(1" F I ~ E  GRAVEL LENS AT 111.0). 

I 

VERY DENSE, GRAY lOYR 4 / 1  FINE TO COARSE SAND, SOME FINE 
GRAVEL, SU4E PEBBLES, SOME S I L T ,  TRACE CLAY, VET. 

.18 

S 
U Y  
S M  
C B  
s o  

L 

- 
sn 

SM 

I NOTES: 
BLOVS ON SAMPLER F O L L O  ASTM STANDARD FOR 2 INX181N S P L I T  SPOON. SOIL COLORS FOLLW WNSELL COLOR CHARTS. ,APPROX. 
350 GALLONS USED I N  DRILLING.  

. .,.. . _ _ .  , .  . 



FERNALD . RI/FS VISUAL CLASSIFICATION OF SOILS 

PROJECT NWBER: 602 3.2 

BORING M B E R :  3070 

6602 
PROJECT NACIE: FHPC RI /FS  

COORDINATES: NORTH 476,762.23 EAST 1,382,026.061 DATE: 02/10/88 

GROUND ELEVATIOLI: 591.4 

ENGINEER/GEOCOCIST: T. SULLIVAN 

M: Depth N/A Date/Time U A  DATE STARTED: 02/10/88 

DATE C W L E T E D :  02/23/68 Depth N/A Date/Time I / A  

DRILL ING METHODS: CABLE-TOOL I PAGE 9 

D 
E 
P 
T 
H 

S '  
A D 1  
M A 1  
P T M  
L E E  
E 

- -- 

121.5 

130.0 -I- 

08075 
-02/19/88 

0550 

02/20/88 

3 1 . 1  ": 

LOOSE GRAY lOYR 4/1 F INE TO MEDIW SAND, W E  SILT,  TRACE 
COARSE SAND, TRACE S ILT ,  VET. 
LWSE,--GRAY-lOYR-4/I-SAND- AND GRAVEL;-FINE-TO COARSE-SAND; -- 
F l N E  GRAVEL YITH SOnE PEBBLES, SOnE SILT,  VET. 

35.0) 

Sn N/A 

EM-- -N/A- 

NOTES I 

VERY DENSE, GRAY lOYR 4/1 FINE TO MEDIUM SAND, Son€ SILT ,  
TRACE CLAY UET.  
VERY DENSE' GRAY lOYR 3/1 SANDY GRAVEL- FINE TO COARSE SAND, 
FINE GRAVEL WITH SOHE PEBBLES, S O ~ E  SILT, VET. 

8 
L S  
O A  u n  
S P  

L 
O E  
I 

Sn N/A 

GP N/A 

1 

5 
-4 __ 

~ ~ ~~ 

VERY DENSE GRAY 10YR 3/1 MEDIUM SAND, SOnE S ILT ,  VET. 
VERY DENSE: GRAY 10YR 4/1 GRAVELLY SAND; FINE TO COARSE SAND, 
SOnE PEBBLES, SOnE SILT ,  WET. 

r 

27 
34 
46 

SH N/A 
SU N/A 

- 
7 
24 
52 
- 

- 
R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

-1 7- 

18 

_I s o  

OF I 

REMARKS J 

InIF 0 
I = 2  ir = 60 cpn 

I 
. . - . - - - 
COBBLE CAUGHT I N  MOUTH OF Spoo11. B L W S  ON SAMPLER F O L L W  ASTH STANDARD FOR 2INX,181N S P L I T  SPOON. SOIL COLORS FOLLW 

MJNSELL COLOR CHARTS. APPROX. 350 GALLONS USED I N  DRILLING. 

I 

I . .. ?.% ..-. -, ... .. , , . . , 



FERNALD R I / F S  

PROJECT LILICIBER: 602 3.2 

BORING WUlBER: 3070 

GROUND ELEVATION: 591.6 

ENGINEER/GEOLOGIST: 1. SULLIVAN 

VISUAL CLASSIFICATIO(I  OF SOILS 

PROJECT NAME: FMPC R I / F S  

COORDINATES: YORTH 476,762.23 EAST 1,382,026.06 DATE: 02/10/86 

CVC: D e p t h  M/A D a t e / T i m e  W/A DATE STARTED: 02/10/88 

D e p t h  #/A D a t e / T i m e  W/A DATE COMPLETED: 02/23/88 

6602  

D R I L L I N G  METHODS: CABLE-TOOL PAGE 10 OF 

O E  

S 
U Y  
s n  
C E  
s o  

qi&i@ 36.5 

T 
s REMARKS 
F 

40.0 I I  

._ - 

DENSE, GRAY lOYR 5/1 GRAVELLY SAND; F INE TO COARSE SAND, SOnE 
CLAY SOnE S I L T ,  SOnE PEBBLES, YET. 
DENS~,-GRAY-lOYR-3/l-FlNE 70-COARSE SAND, S C # E - S l l T ~  TmCE -- 
GRAVEL, VET. 

1 

GC N/A 
Hnu= 0-- - -  pp 

-a---N/i a = 2 CP 
Br = 60 CP 

DENSE, GRAY lOYR 4/1 F INE TO COARSE SAND, X l n E  S I L T ,  TRACE 
FINE GRAVEL, WET. 

SM N/A 
H n u  0 PPI 
a = 2  C P  nr = 60 CP 

VERY DENSE GRAY 10YR 4/1 SANDY GRAVEL; F I N E  GRAVEL TO 
PEBBLES, W ~ D I W  TO COARSE SAND, TRACE S I L T ,  UET. 

~ 

NOTES: 
BLOWS ON SAMPLER F O L L W  ASTM STANDARD FOR 2 1 N X 1 8 I N  SPL IT  SPOON. SOIL  COLORS FOLLOU W N S E L L  COLOR CHARTS. APPROX. 
350 GALLONS USED I N  DRILLING. 

GP N/A 
H n u  0 PPI 
a = 2  C P  nr = 60 CP 



FERNALD R I / F S  

BORING NUMBER: 307’0 

GROUND ELEVATION: 591.4 

VISUAL C L A S S I F I C A T I O N  OF SOILS 

COORDINATES: NORTH 476,762.23 EAST 1,382,026.06 DATE: 02/10/88 

GYL: D e p t h  W/A O e t e / T i m e  UA DATE STARTED: 02/10/88 

6 6 0 2  

1 

I PROJECT NUnBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

~ ~~ ~ 

ENCINEER/GEOLOGIST: 1. SULLIVAN D e p t h  N/A D e t e / T i m e  UA DATE CCUPLETED: 02/23/88 

D R I L L I N G  METHODS: CABLE-TOOL PACE 11 
I 

D I S  l e  

1 

DENSE, GRAY lOYR 4/1 COARSE SAND, SCUE GRAVEL AND PEBBLES, ,-. . lTRAcE~LLT,-vEJ __ __ . - - - - -- 

S 
U Y  T 
S M  s 
C B  F 
S O  

L 

SU N/A 
- - - - - - 

- 

E A D 1  1 s  
P M A 1  O A  
T P T M  Y M  
H L E E  S P  

E L 
. _ _  O E  

N 

OF 

RERARKS 

BOTTCU OF W R I N G  151.5 

NOTES: 
BLWS ON S M P L E R  F O L L W  ASTM STANDARD FOR 21NX181W S P L I T  SPOOW. S O I L  COLORS F O L L W  WNSELL COLOR CHARTS. APPROX. 

350 GALLONS USED I N  DRILLING.  

. 
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' PIEZOMETER INSTALLATION'SHEET 
Ferncild m/ F5 FIELD ENG./GEO. 9 $k//;vdv~ 

PRCJECT NC. &&a. 3- a CHECKED BY. & ~ ) Q : R  
BORING NO. 300 
.PIE~OMETER NO. m70 DATE OF INSTALLATION d 2 3 h J  
BOREHOLE DRILLING 

. - . . - . .. . . . __ - . - 

. . . . . , . . 

RISER PROTECTIVE PIPE LENGTH /,? a OTHER PROTECTlOh doc41'~)14 c 4 D  
/a3 //l. I 

PROTECTIVE PIPE 0. D. ~n / d ( k -  '\ 
A 

TYPE # A N ; T ~ ~ / - ~ ~  #e// 
DIAMETER OF PERFORAT~D s~c t io r i -  %A. 
PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN 

AVERAGf.. ~ I Z J X F S E $ R A T I O N S  c! t%o/h. 
TAL /o f+- 
ECTION SYSTEM 

RISER PIPE MATERIAL %a/'fi /,<s e/ 
<. RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS /&fin 3 A. 
JOINING METHOD Stt& /d J / U S h  

0.0. y.1/8 /A-  1.D. %A. 

c 
I O i ~ T  +Are&. 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PKTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
GROUT/SLURRY 

BENTON I T E (h!me ~"d) 
SAND 

GRAVEL (./.he a d )  
PERFORATE0 SECTION 

PIEZOMETER TIP 
~ 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

~ 

OISTANCE. ABOVE /BE OW E L E VAT ION I GROUND SURFACE (jiL) 0 
2.0 
0.0 

TOP 0 B@TTOM /25 TOP BOTTOM """;,- BOTTOM -- 
BOTTOM /L/ BOTTOM 

BOTTOM - BOTTOM 
~ 

TOP 1.30 I BOTTOM / y ~  ]TOP I BOTTOM 

E PIEZOMETER FLUSHED AFTER INSTALLATION? 
ON THE PIEZOMETER'? 



II)WITORING E L L  INSTALLATION RECORD 
1 1 / 2 1 / 9 1  

PROJECT NAHE: Fernald R l / F S  F I E L D  ENG./GEO.: 1. SULLIVAN DATE: 0 2 / 2 3 / 8 8  
PROJECT NO. : 602.3.2 . CHECKED BY : Not Noted DATE: N/A 
BORING NO. : 3070 Y E COORDINATES: 476762.23, 1382026.0 
WELL NUMBER: 3070 DATE OF INSTAL.: 02/23/88 

3LE D R I L L I N G  

SIZE: N/A FRW: N/A TO: M/A 

- 

WELL DESCRIPTION 

Stainless Steeeel' k R l S m T k :  
PERFORATION TYPE: Screen O.D.: 4 318 In. 1.0.: 4 In. 
AVC. SIZE-OF PERFORATIONS:-O;OlO-(ln;) -LENGTH OF-1ST-PIPE-SECTION: 10- f tT  - 
TOTAL PERFORATED AREA: 10 F t .  2ND P I P E  SECTION: 2 F t .  
NOTES/COWIENTS: 3RD P I P E  SECTION: Not N o t e d  

CQPIENTS 

S 

6602 

PROTECTION SYSTEM 

BELOV I 5 F t .  RISER;. 1 
LOCKING CAP AND LOCK 

TOP OF RISER P I P E  
GROUND SURFACE 
BOTTCH OF PROTECTIVE P I P E  

G r o u t / S l u r r v  WrD _--------------___--.- SECTION 

,*ITCH OF BOREHOLE . 
GWL AFTER INSTALLATION I 

v 
GROUND SURFACE 

2.0 F t .  

2.5 F t .  
0.0 

0 125 
125 I 145 
130 1 4 0  

142.4  
1 5 1  - 5  
73.65 

I ELEVATIO# 
USL 

li 7 : o  
E E - H E W - M L L  : 10 

REMARKS - -  COMENT AREA 

REMARKS : NATURAL MATERIAL CAVE-IN FRCH 151.5  UP TO 145 FT., SAND PACK PLACED 
ABOVE 1 4 5  FT. 

C W E N T S :  
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WELL 3106 

. 

CBOQQSO 
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FERNALD ' R I / F S  

PROJECT YUlBER: 602 3.2 

BORlNG NUMBER: 3106 

GROUND ELEVATICU: 539.1 

6602  
PROJECT WM: F W C  R I / F S  

COORDINATES: NORTH 476,094.40 EAST 1,379,589.66 DATE: 01/18/89 

GUL: D e p t h  Y/A D a t e / T i m e  N/A DATE STARTED: 01/18/89 

VISUAL C U S S l F I U T l O W  OF SOILS 

T 
S 
F 

REMARKS 

ENGINEER/CEOCCGIST: M. SLUSARSKI I D e p t h  Y/A D e t e / T i m e  N/A I DATE COMPLETED: 01/18/89 I 
D R l L L l N G  )(ETHQ)S: -LE-TOOL I PAGE 1 OF I 

I 
t l  

- 
B 
L S  
O A  
U M  
S P  

L 
O E  
I 

- 
R 
E I  
C Y  
o c  
V H  
E E  
R S  
Y 
- 

>O.  

- 

4.0 

- 

6.0 

- 

14. 

- 

18. 

- 

9.0 

- 

18. 

- 

- 

- 
S 

U Y  
S H  
C B  
s o  

L 

-. . . . . __ . . . . . . -. . - . . . . . . - . 

3 
5 
7 

M D I W  STIFF, B R M  (10 YR 3/21 S l L T Y  CLAY, ROOTLETS, TRACE 
SAND, DAMP. . 
- - - -- - ~- - 

CL 
~- 

2 
5 
7 
- 

4 
7 
12 
- 
9 
16 
22 
- 

23 
25 
32 
- 
4 
9 
12 

H E D l W  STIFF, B R W  (10 YR 3/21 S I L T Y  CLAY, TRACE SAND, DAMP. CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

10561 
01/18/89 

1506 
3.0 
I ~~ 

MEDIUM STIFF,BRM ( I O  YR 3/2) SILTY CLAY, TRACE SAND, DAML 
10562 

4.5 
I STIFF, BRWN (10 YR 3/2) SILTY CLAY, TRACE SAND, DAMP. 

t VERY STIFF, B R W N  ( l o  YR 4/31  S I L T Y  CLAY, TRACE COARSE GRAVEL 
(1.5 - 2.0 IN), DAMP. 

Br = 20-40 cpp 
a = O  I 

VERY STIFF, B R M  (10 YR 3/21 S I L T Y  CLAY, WET. 2.5 
Hnu= 0 ppp 
a = D  CPn ar = 30-50 CP 

10565 
01/18/89 

3 
6 
7 

VERY STIFF, BROW (10 YR 3/2) S I L T Y  CLAY, WET. 
"BASE OF T I L L "  LOOSE, Y E L L W - B R W N  (10 YR 5 / 4 )  POORLY GRADED 
UWD. DRY. 

CL 
SP 10566 

01 / 18/89 
1650 

11.5 

15.j 
NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS IDENTIFIED USING USELL COLOR CHART. I 



FERNALD R I / F S  * VISUAL CLASSlF lCAT lOU OF SOILS 6602  
1 PROJECT NUMBER: 602 3.2 I PROJECT WE: FHPC R I / F S  

GROUND ELEVATIOU: 539.1 
ENGINEER/CEOLOGIST: II. SLUSARSKI 

BORING NUMBER: 3106 I COORDINATES: NORTH 476,094.40 EAST 1,379,589.661 DATE: 01/18/89 
M: D e p t h  Y/A D e t c / T i m e  N/A DATE STARTED: 01/18/89 

D e p t h  Y/A D e t e / T i m e  N/A DATE COMPLETED: 01/18/89 
D R I L L I N G  METHCOS: CABLE-TOOL I PACE 2 OF 

. .  . .- - . . . . -. . . . . - . . . - . . . . - . 

MEDIUM DENSE, Y E L L O U - B R M  (10 YR 4/61  VELL GRADED GRAVELLY 
_ _  SAND, GRAVE& -INGING-FRCt_( .25-:-.75-1N.)~ DRY.- - - -- 

DENSE, YELLW-BROW (10 .YR 4/41 WELL GRADED GRAVELLY SAND, 
GRAVEL (.25 - .E IN) VET. 

DENSE, YELCOU-BROUII- ( i o  YR 4/41. ELL GRADED GRAVELLY SAND, 
GRAVEL (.25 - .E I N )  WET. 

S 
U Y  
S H  
C B  
s o  

L 

- 
N 

N 

T 
S 
F 

- 
N/A 

~ 

N/A 

REMRKS 

InU=-O-- - pp 
1 = o  ca r = 40-60 cp 

I n s  0 IF 
1 = o  cpp ir = 40-60 cp 

I-- 0 PPI 
I = o  C P  ir = 40-60 

NOTES: 
SAMPLES COLLECTED AS PER ASTH STANDARD PENETRATION TEST. COLORS IDENTIF IED USING WNSELL COLOR CHART. 



FERNALD R I / F S  

BORING NUMBER: 3106 

CROWD ELEVATIOU: 539.1 

ENGINEER/GEOLOCIST: M. SLUSARSKI 

V lSUAL CLASSIFICATIOW OF SOILS.  

tOOIlDINATES: NORTH 476,094.40 EAST 1,379,589.66 DATE: 01/18/89 

GWL: Depth N/A Detc/Time N/A DATE STARTED: 01/18/89 

Depth N/A Date/TiPr N/A DATE COMPLETED: 01/18/89 

6 6 0 2  
PROJECT NWBER: 602 3.2 I PROJECT NAME: F W C  R I / F S  1 

D R I L L I N G  METHODS:. CABLE-TOOL 1 PACE 3 OF 1 
I S I  x 

F 

DENSE, Y E L L W - B R W N  (10 YR 4 / 4 1  E L L  W E D  GRAVELLY SAND, I su I Y/A 
GRAVEL ( - 2 5  - - 7 5  I N )  VET. 

VERY DENSE, BRUJN, (10 YR 4/31 POORLY GRADED SAND, TRACE OF SP N/A 
FINE GRAVEL ( -25 - .5 I N )  AT 34.5 F T .  VET. 

DENSE, YELLOW-BRWN (10 YR 4/4), WELL-GRADED SANDY F INE GU N/A 
GRAVEL, VET.  

NOTES : 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATIOU TEST. COLORS I D E M T I F I E D  USING MJNSELL COLOR CHART. 

Hno= 0 ppa 
a = D  C P  Br = 20-40 cpn 

Hnu= 0 m 
P = o  cpn Br = 20-40 C ~ O  

i 



FERNALD RI /FS  

BORING W E E R :  3106 

GRaJND ELEVATION: 539.1 

VISUAL C U S S I F I C A T I O Y  OF SOILS 6602 
tOORDlNATES: NORTH 476,094.60 EAST 1,3?!9,589.66 DATE: 01/18/69 

W: D e p t h  I / A  D e t e / T i m e  I / A  DATE STARTED: 01/18/89 

PROJECT M B E R :  602 3.2 I PROJECT NAME: F W C  R I / F S  

~ ~~ 

ENGINEER/GEOLOGIST: M. S L U S A R S I  -r D e p t h  I / A  D e t e / T i m e  I / A  I DATE COCIPLETED: 01/16/89 

DRILLING METHODS: CABLE-TOOL I PAGE . OF - 
D 
E 
P 
T 
H 

- 
.- - 

46.5 - 

5o.c - 

51.5 

S 
A D 1  
M A 1  
P T H  
L E E  
E 

B 
L S  
O A  
U M  
S P  

L 
O E  
I -  

12 
~ 20- 

26 

- 

- 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

R W K S  

DENSE DARK BROW, (10 YR 3/31, E L L  GRADED GRAVELLY SAND, 
!I!! !Oo?!Fs_E#-%!E. 10573 

01/20/85 
0817 

I 
10574 

01/20/85 
0865 

5 
8 
13 

H w O  pp 
I = o  Cp Br = 10-20 ~p 

MEDIUM DENSE, BRUJN, (10 YR 4/31 WELL GRADED SAND, F INE TO 
COARSE, TRACE OF GRAVEL, E T .  

6 

55.0 

10575 
01/20/85 

1010 

8 
21 
17 
- 

~~~~~~ ~~~~ ~ ~ ~ 

BROVW, (10 YR 3/31, E L L  GRADED SAND, TRACE OF 
GRAVEL C.25 - .5 IN ) ,  WET. 4rm= 0 w 

I = o  Cp 
3r = 20-40 CP 

56.5 I 

i 60.0 - I 
NOTES: 
SAMPLES COLLECTED AS PER ASTH STANDARD PENETRATION TEST. COLORS IDENTIF IED USING WNSELL  COLOR CHART. 



6602 

~~ ~~ ~ 

GROUND ELEVATIOW: 539.1 

ENGlNEER/CEOLOGIST: M. SLUSARSKI 

FERNALD R I / F S  

(NL: Depth Y/A Dete/Time W/A DATE STARTED: 01/18/89 

Depth M/A Date/Time W/A DATE COMPLETED: 01/18/89 

VISUAL C U S S I F I C A T I O I I  OF SOILS 

D R I L L I N G  HETHWS: CABLE-TOOL 

PROJECT NW8ER:  602 3.2 PROJECT NAME: F W C  R I / F S  

BORING NUMBER: 3106 I COORDINATES: NORTH 476.094.40 EAST 1.379.589.661 DATE: 01/18/89 

PAGE 5 OF 

10578 
01/20/89 

1 5 3 0  
71.5 

- 
S 
A D  
M A  
P T  
L E  
E 

20 
40 
50 

S P  

O E  
W '  

H E D I M  DENSE, BROW, (10 YR 4 /31 ,  WELL GRADED COARSE SAND, UET 

- .. __ -. - .__- - -  - -__ -- 

VERY DENSE, YELLOW-BRWN (10 YR 4/61 SANDY, YELL GRADED 
GRAVEL, GRAVEL #4 - - 7 5  iN ,  WET. 

VERY DENSE B R O W  (10 YR 3/3& POORLY GRADE0 SAND, SOME GRAVEL 
(.25 - .50'1N) AT'71.0 FT. TO 71.5 FT., YET. 

S 
U Y  
S H  
C 6  
s o  

L 

su 
.- 

GU 

REMARKS 

H w  0 
a-+ -0- --CP ar = 20-40 cp 

ar = 20-40 c p  

N/A 
Hw 0 W 
a = O  C P  
6I' = 20-40 cp 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS IDENTIFIED USING WNSELL COLOR CHART. 

i 
4 



FERNALO R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 I PROJECT W E :  FHPC R I / F S  

BORING NUMBER: 3106 
CROUWD ELEVATION: 539.1 

ENGINEER/GEOLOGIST: M. SLUSARSKI 

COOROINATES: NORTH 476,094.40 EAST 1,379,589.66 DATE: Ol/le/89 
GUL: Depth Y/A Dete/Time N/A DATE STARTED: 01/18/89 

Depth Y/A Dete/Time N/A DATE COMPLETED: 01/18/89 

M A 1  O A  
P T M  U M  
L E E  S P  

O E  
N 

D R I L L I N G  METHODS: CABLE-TOOt - 
R 
E l  
C I  
O I  
V I  
E t  
R !  
Y - 

-1 2 

- 

- 

6 

- 

- 

14 

- 

- 

PAGE 6 OF 

I VERY DENSE, BROW, (10 YR 4/31, SANDY GRAVEL (-25 - .50 I N )  
WELL GRADED. VET. 

WEDIW DENSE, BROVW, (10 YR 4/4) SANDY GRAVEL (0.25 - 0.5 I N )  
WELL GRADED, VET. 

GU 

~ 

DENSE, BROW (10 YR 4/21 SANDY GRAVEL (0.25 - 0.75)  WELL 
GRADED, VET. 

a = O  - C P  
8r 20-40 cp 

GW 

YOTES: 
S M P L E S  COLLECTED AS PER ASTM STANDARD PENETRATIOW TEST. COLORS I D E N T I F I E D  USING MUNSELL COLOR CHART. 



VISUAL C L A S S I F I C A T I W  OF S O I L S  

PROJECT W E E R :  602 3.2 

BORING W E R :  3106 

6602  
PROJECT W: FHPC R I / F S  

COORDINATES: NORTH 476,094.40 EAST 1,379,589.66) DATE: 01/18/89 

GROUND ELEVATION: 539.1 

ENGINEER/CEOLOCIST: n. SLUSAREI(I 

M: D e p t h  I / A  D a t e / T i m e  N/A DATE STARTED: 01/18/89 

D e p t h  N/A D e t e / T i m e  N/A DATE CWPLETED: 01/18/89 

D R I L L I N G  METHODS: U B L E - T O O L  

10582 
01/21/85 

-1 1&5-- 
91.5 

PAGE 7 OF 

01 /2  1 /8( 

01-.5 

D S  
E 
P 

H 
T 

- 
B 
L S  
O A  

S P  
L 

O E  
N 

u n  
A D 1  
U A I  

L E E  
E 

. p i  n 

' 10 
14 

-16- 

_ _ ~ ~  

MEDIUM DENSE, BROW (10 YR 4/21, POORLY GRADED, UEDIUU SAND 
TRACE GRAVEL (0.25 - 0.50 I N )  E T .  

- 
4 
4 
8 

- 

- 
10 
13 
10 

'IA HW 3 w 
SP 

a = O  Cp Br = 20-50 Cp 

- _ _  __ . 

CIEDIW DENSE, BROW (10 YR 4/2) M L L  GRADED, COARSE SAND UITH SU N/A 
SOclE GRAVEL (0.25 - 0.75 I N )  YET. H r u  0 PP 

a = O  CP 
0r-=-20-40-cp ________________ 

J 

MEDIW DENSE, BROWN (10 YR, 4/2) POORLY GRADED, HEDlUM SAND 
VET. 

__ - __ . __ 

SP N/A 
H w O  pp 
a = o  CP 
Br = 30-40 cp 

BOTTCU OF BORING 105.0 

NOTES: 0 
SAUPLES COLLECTED AS PER ASTU STANDARD PENETRATIOU TEST. COLORS IDENTIFIED USING W N S E L L  COLOR CHART. 
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TOP OF RISER PIPE- 

GROUND SURFACE 

.. BOTT.OM.QF PROTECTIVE PIPE , 

BOREHOLE F I L L  MATERIALS: 
GROUT/SLURRY 
BENTONITE (No”JE> 

SAND (10-20)  
GRAVEL(+ 3 O) 

PERFORATED SECTION 
PIEZOMETER TIP 

-. - ~. 

. .  - -.. 
.... . .  

, -  ... 
........ 

. .  .- . . . .  . .  . . . . .  ..... . i. . . .  

. .  

. .  

2-0 
0.0 

. -2s , ,  , . .  

TO P 0 , O  BCITTOU 3 1.0 
’TOP N / $  BOTTOM 

TOP ?l ,O .BOTTOM ioZ,t 
TOP . Io’ 2-0 BOTTOM 105,( 

BOTTOM 87.a 
TOP 73,Q - -  89, / - ‘ L a  =’ - 

~ 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

. . _  
i 1 DISTANCE A 8 0 V E  /BELOW 

GROUND SURFACE (m ITEM 

- 
- 
- 

- 
- 

- 
- 
- 
2 

/05e 0 
a0.a fr 4 3 1  /w 

.. sJG.,L. . . . . .  : .  . . .  . . .  

I 

THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NO 

YES 0 N O H  
> 

SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 

REMARKS 

. . . .  _._ -. . . . . . . . . . .  
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HONITORING VELL INSTALLATIOY R E m D  
11/21/91 

PROJECT NAME: F e r n a l d  R I / F S  F I E L D  ENG./GEO.: TESOILIERO DATE: oi/ia/m 

WELL NUMBER: 3106 DATE OF INSTAL.: 01/18/89 

PROJECT NO. : 602.3.2 CHECKED BY : Y. A .  HERTEL DATE: 02/09/89 
BORING NO. : 3106 Y E COORDINATES: 476D94.40, 1379589.6 

Y E  D R I L L I N G  

* a e m  
NG F L U I D C i ) c U $ D : T ( i ~  F e e t )  

FROM: 0 TO: 105 
FROCI: Y/ATO: N/A 

NDTES/COEUIENTS: 

- a ea amner 

CASING TYPE : WOWITORlNG WELL 
CASING D I M . :  4 In. I D  
CASING SIZE(S)  USED: ( in F e e t )  

E'&%t'kAdRYH?:dN: 

SIZE: 10 FRCU: 0 TO: 1 0 5  
SIZE: N/A FRCU: N/A TO: N/A 

m O i i \ k D  SECTION:' I PERFORATION TYPE: S lo ts  I 
I 

__-.- 
AVG.-SIZE DF PERFORATIONS: O.Ol-(In.) . 

NOTES/CMENTS: 
- --TOTAL-PERFORATED-AREA: 10 F t .  I 

* s ta in less S t e e I  -zZzEKE::i: 
o.D.: 4 318 In. I.D.: 4.0 In. 

2ND P I P E  SECTION: N o t  N o t e d  
3RD P I P E  SECTION: N o t  N o t e d  

.LENGTH-OF-1ST- P 1 PE- SEC1.I ON: -10-F t7 -  

C W E N T S  

XTHREADEDrlUSHTNl I 
PROTECTION SYSTEM 

- 5 F t .  

LOCKING L I D  WITH PADLOCK 
-A. 0-N (* N-W) 

I l E R  D I S m t  ABO-LOU 
GROUND SURFACE 

TOP OF RISER P I P E  2.0 F t .  
CRCUND SURFACE 
BOTTCW OF PROTECTIVE P I P E  2.5 F t .  

BOTTCU OF BOREHOLE ios.0 
GUL AFTER INSTALLATION 20.2 

U p  -ON? : N o  
VAS A SENSITIVITY TEST PERFORMD ON THE WELL : N o  

REMARKS - -  COIOlENT AREA 

ELEVATIOW 
MSL 

6602 

t 

C W E Y T S :  
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WELL 3120 
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. . ... . .. . 

000493 



. 
'FERNALD 

RVFS 
2,: VISUAL CLASSIFICATION OF SOILS 



4 

FERNALD 
RVFS 

0 

- -  

e 

6602 
VISUAL CLASSIFICATION OF SOILS 

1 
i-' 
! .  

r -  
8 



i 

FERNALD 
RlfFS 6602 

VISUAL CLASSIFICATION OF SOILS 

IZ 

1 
i 

l - 

I -  . '  -' 

, .  I -- 
NOTES. - . - -  . t 

i 

. . -. 

I 
I 



R YFS 
v v  ., .- 

* VISUAL CUSSIFICATION OF SO 

i 

. . . . .  - ... - .. 

L 
NOTES -.. . .. . .  ... . .  

I '  
- 1  



6 6 0 2  
* VISUAL CLASSIFICATION OF SOILS 

, 

. ~- 1-- 

-.  t : 

1 
.. 

i .  
P- 
I ;  : I' 
. -- - - . . - . . 

.... .. 



66 0.2 

' I  1 

. .  

. .  

1 - .  ... . .  



' VlSUAL CLASSIFICATION OF SOILS 

. . .  . -. - 
5 c K m m .  

.. . - .  



' VlSUAL CLASSIFICATION OF SOILS 

6602 

- 
Y 

' -  

- 
. : ... s .  .. * .. . . .  

. .  _. - .. . . . . . .. . .  .. 



F E R N A L D  
Rl/FS 

. VlSUAL CLASSIFICATION OF SOILS 

I 

I 
! -  
-: 

I -  
t 

6 6 0 2  

- . .  
_. * .'C 

8 .  ... 
, .. * -.. . 



FERNALD R I / F S  

GROUND ELEVATION: 581.9 

ENGINEER/GEOLOGIST: H. SUANU))( 

6 6 0 2  
V I S U A L  CLASSIF ICATION OF SOILS 

GVL: D e p t h  Y/A D e t e / T i m e  M/A DATE STARTED: 01/18/90 

D e p t h  N/A D e t e / T i m e  H/A DATE COnPLETED: 02/02/90 

PROJECT W B E R :  602 3.2 I PROJECT NAUE: FHPC R I / F S  

__ . 

1.5 

BORING NLMBER: 3120 I COOROINATES: NORTH 480.167.23 EAST 1,332.095.201 DATE: 01/18/90 

32409 4 
-.01/.18/.90 - .4--  

OOOS 7 

32416 
01/19/90 

1625 
12.0 

10 
10 
17 

32417 
01/19/90 

1637 
13.5 

6 
11 
10 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 1 OF - 
R 
E 
C I  
O (  
V I  
E l  
R !  
Y - 

10 

- 

12 

- 

12 

- 

10 

- 

15 

- 

15 

- 

10 

- 

10 

- 

10 

- 

13 

- 

S 
U Y  
S H  
C B  
s o  

L 
. . ~. 

HL FIRM, DARK BROW (7.5 YR 3/31 CLAYEY S I L T ,  TRACE OF ORGANIC 
MATERIAL ROOTLETS, HOIST. 

. - - -- - -- 

- 
HL 

HL 

FIRM, DARK B R W N  (7.5 YR 3/31 CLAYEY SILT, TRACE OF ORGANIC 
MATERIAL ROOTLETS, HOIST. 
HARD, LIGHT BROW (10 YR 5/31 S I L T ,  TRACE OF COARSE SAND, DRY. 

1.5 
Hnu= 0.2 pp 

2.5 a = 0 CP Br = 50-60 ~p 

I Ogy1;/90[ 32410 !5 

18 
3.0 

HARD, MOTTLED GRAY-YELLWISH B R W  (10 YR 5/2 4/41 SILTY 
CLAY, TRACE OF HEDIM SAND, HOIST, LOU PLASTI~ ITY.  

CL 3261 1 

4.5 

3.0 
H n u s  0.0 pp 
a = O  CP Br = 50-60 cp 

Br = 60 ~p 

HARD, MOTTLED GRAY-YELLWISH B R W N  (10 YR 5/2, 6/41 SILTY 
CLAY, TRACE OF M E D I M  SAND, HOIST,  LOU PLASTICITY.  

CL 

Br = 50 cpi 

FIRM, YELLWISH BRWN (10 YR 4/41 .SANDY CLAY, LOU PLASTICITY, 
HOIST TO UET. 

CL 

FIRM, YELLWISH BRW ( I O  YR 4/41 SANDY CLAY, LOU PLASTICITY, 
MOIST TO E T .  

CL 

- 
HL 

1 .o 
HW 0.2 pp~ 
a = O  cpl B r = m  ~ p l  

32414 8 
01/19/90 10 

1555 12 
9.0 

MEDIUM DENSE, OLIVE ( 5  Y 5/31 S I L T ,  TRACE OF FINE SAND, HOIST 
TO UET. 

01 /19/9O 

10.5 

H E D I M  DENSE, GRAY (10 YR 5/11 CLAYEY S I L T ,  LW PLASTICITY, 
HOIST. 

HL 1.5 
Hnu= 0.2 pp~ 
a = O  ca w = 6 o  ~p 

MEDIUM DENSE, GRAY (10 YR 5/11 CLAYEY S ILT ,  LOU PLASTICITY, 
HOIST. 

m 

- 
CL 

1.5 
H w  0.2 pp 
a = O  cpa B r = m  cpl 

Br = 50-60 

~~~~~~ 

FIRM, GRAY (10 YR 4/11 CLAY, TRACE OF F I N E  SAND' IRON OR 
MANGANESE STAINING OH SAND GRAINS, LOU PLASTICI~Y, .HOIST. 

MOTES: 
W P L I W C  AND D R I L L I N G  I N  ACCORDANCE TO ASTH STAYDARDS. M S E L L  COLOR CHART USE0 FOR SOIL OESCRIPTIOM. 



PROJECT WUlBER: 602 3.2 

BORING W E R :  3120 

GROUND ELEVATION: 581.9 

PROJECT WE: FMPC RI /FS  

COORDIUTES: NORTH 480,167.23 EAST 1,382,095.20 DATE: 01/18/90 

M: Depth N/A D e t e / T i m e  N/A DATE STARTED: .01/18/90 

B 
L s 
0 A 
Y M 
S P 

L 
Q E 
I 

4 
-8- .  

10 

8 
10 
12 

11 
11 
28 

12 
12 
18 

6 
11 
13 

9 
11 
17 

13 
13 
19 

10 
7 6  
9 

28 
s o 8  

10 
a t  
12 

R 
E l  
C N  
O C  
V H  
E E  
R S  
Y 

-8---  

6 

9 

10 

9 

10 

9 

FERNALO R I / F S  VISUAL C L A S S I F I U T I W  OF S O I L S  

ENGINEER/GEOLOGIST: W. WANSON Depth N/A D e t e / T i m e  N/A I DATE COMPLETED: 02/02/90 I 
D R I L L I N G  HETHOOS: CABLE-TOOC I PAGE 2 

REMARKS '-1 - 
0 
E 
P 
T 
H 

- 

- .  

16.5 - 

18.0 - 

19.5 

- 
T 
S 
F 

. 

S 
A D 1  
H A 1  
P T M  
L E E  
E 

32419 
0 1 /-19/90 

1710 

32420 
01 /20/90 

1530 

32421 
01/20/90 

1610 

~ 

FIRM, GRAY (IO YR 4/1) C U I ,  TRACE OF MEDIUM SAND, LOU TO 
MEDILRI SAND, HOIST. _ _  _- ~ - - 

2.0 
Hw-0.0 --w 
a = O  cp a r = m  cp 

~ 

FIRM, GRAY (10 YR 4/11 C U I ,  TRACE OF MEDIUM SAND, LOU TO 
MEDIUM SAND, HOIST. 

2.0 
H n u  0.0 pp 
Q = o  a Br = 50 

~~ 

FIRM, GRAY ( i o  YR 4/11 GRAVELLY CLAY, GRAVEL ( . 5  - 1.5 IN), 
TRACE TO SOME SANO F I N E  TO COARSE, LOU PLSTICITY,  VET. 

2.0 

- 
2.0 

- 
3.5 

- 
3.0 

- 
4 . 0  

Hnu= 0.0 pp 
Q = o  cp, 
6r = 40-50 cp 
I 

Hnu= 0.0 pp 
a = O  cp, ar = 50 c p  

32422 
01/20/90 

1650 

FIRM, GRAY (10 YR 4/11 GRAVELLY CLAY, GRAVEL ( .5  - .1 .5  IN,), 
TRACE TO SOnE SAND FINE TO COARSE, LOU PLSTICITY,  VET. 

21 .a 

32623 
01 /21/90 

1249 

VERY STIFF, GRAY (5  Y 5/11 S I L T Y  CLAY, TRACE OF SUBROUNDED TO 
RWNOED SAND, LW PLASTIC ITY,  HOIST. H w O  pp 

a = O  ca 
6r = 100 ~a 

22.5 - 

2c.c 

32424 
01/21/9(1 

1311 

VERY STIFF  GRAY (5  Y 5/1) S I L T Y  CLAY, TRACE OF SAND, GRAVEL 
(APPROXIMA~ELY .a IN.), LW PLASTICITY, SLIGHTLY ~ 0 0 1 s ~ .  

HARD 
.SO fN.1 L W  PLASTICITY,  SLIGHTLY MOIST TO MOIST. 

GRAY (5 Y 5/11 S I L T Y  CLAY, TRACE OF SAND, GRAVEL (-25 - 
32425 

01 /21/90 
1329 

32426 
01/21/w 

l4S9 

25.5 - 

27.C - 

28.5 

HARD 
.50 fN.) LOU PLASTICITY,  SLIGHTLY HOIST TO HOIST. 

GRAY (5 Y 5/11 S I L T Y  CLAY, TRACE OF SAND, GRAVEL C.25 - 

1 
32427 

Ol/tl/W 
1517 

VERY DENSE LIGHT OLIVE E R W  (2.5 Y 5/61 SAND, SUBROUNDED, 
W l S T  TO Y E T .  

ar !PE8 = 120 ~p E/ 

32428 
01/21 /9u 

1522 

HEDNM DENSE LIW a i y E  ERW (2.5 Y 5/61 ELL GRADED SAND, 
SUBROUNDED T b  SUBAIIQILAR, HOIST. 

3O.C 

NOTES: 
SAMPLING AND D R I L L I N G  IN ACCORDANCE TO ASTW S T M A R D S .  WNSELL COLOR CHART USED FOR W I L  DESCRIPTION. 
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G R W  ELEVATION: 581.9 

ENGIYEER/CEOLOGIST: M. SWAN= 

FERNALD R I / F S  . VISUAL CLASSIF ICATION OF SOILS 

WL: D e p t h  N/A D a t e / T i w  Y/A DATE STARTED: 01/18/90 

D e p t h  H/A D a t e / T i m e  H/A DATE COWPLETED: 02/02/90 

PROJECT NWBER: 602 3.2 I PROJECT WE: FHPC R I / F S  I 

D R I L L I N G  )(ETI(oDS: CABLE-TOQ 

&XING U B E R :  3120 1 COORDINATES: NORTH 460,167.23 EAST 1,382,095.201 DATE: 01/18/90 1 

PACE 3 

REMARKS I . . - . . . . . 

- 
R 
E 
C l  
0 1  
V I  
E l  
R !  
Y - 

-10 

- 

- 

9 

- 

- 

12 

- 

- 

D 
E 
P 
T 
H .  

- 
.- 

31.5 - 

35.0 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
V M  
S P  

L 
O E  
H - 

17 
- 4 2  - 

12 
- 

S 
U Y  
S M  
C B  
s o  

L 
. -. 

T 
S 
F 

- - .  . ~~ . . . . .. . ... . . 

MEDIW DENSE, LIGHT OL IVE BROVW (2.5 Y 5/61 GRAVELLY SAND, 
_ _ _  QwAllGULAR __ TO SUER-OUNDED ---I - MOIST - (SLIGHTLY).-- __ -_  - - -- 32429 

01/21/9c 
1533 

__ . . 

32430 
01/21/90 

1715 

23 
50 

VERY DENSE, L IGHT OLIVE B R M ,  (2.5 Y 5/61 GRAVELY SAND, 
SUBANCULAR TO ROUNDED, WET. 

36 .5  

40.0 

32431 
01/22/90 

1039 

12 
21 
21 

DENSE Y E L L W I S H  BRWN (10 YR 5/61 POORLY GRADED SAND, TRACE 
O f  S l i T ,  PEBBLES, GRAVEL ( . I  - .25 I N )  SLIGHTLY MOIST. 

61.5 

45.0 - 
NOTES: 
SAMPLING AND D R I L L I N G  I N  ACCCRDANCE TO ASTH STANDARDS. WNSELL  COLOR CHART USED FOR SOIL  DESCRIPTION. 



PROJECT IL)(BER: 602 3.2 

BORING NNBER: 3120 

GROUND ELEVATIOY: 581.9 

ENGINEWCEOCCGIST: M. SVANSW 

- 
D 
E 
P 
T 
H 

- 

PROJECT W: FMPC R I / F S  '0 r.J 6 
#r#DIMATES: YOUTH 480,167.23 EAST 1,382,095.20 

GUL: D e p t h  N/A 

DATE: 01/18/90 

D e t e / T i m e  N/A DATE STARTED: 0 1 / 1 6 / 9 0  

D e p t h  N/A D e t e / T i m e  N/A DATE C W L E T E D :  02/02/90 

46.5 - 

5o.a 

D R I L L I N C  #THoDS: CABLE-TOOL 

51.5 

PACE 4 OF 

55.0 

56.5 

60.0 - 
NOTES: 
SAMPLING AND DRILLING 1N ACCORDANCE TO ASTM STANDARDS. W N S E L L  COLOR CHART USED FOR SOIL DESCRIPTION. 



6 6 0 2  
PROJECT NUMBER: 602 3.2 

BORING NUMBER: 3120 

GRWND ELEVATION: 581.9 

ENGINEER/GEOLOGIST: II. WANSOW 

FERNALD R I / F S  , VISUAL CLASSIFICATIO( OF SOILS . 
PROJECT WE: FMPC R I / F S  

COORDINATES: NORTH 580,167.23 EAST 1,382,095.20 DATE: 01/18/90 

CYL: D e p t h  N/A D e t e l l i m e  N/A DATE STARTED: 01/18/90 

D e p t h  N/A Detcflime N/A DATE COMPLETED: 02/02/90 

DRILL ING METHODS: CABLE-TWL PAGE 5 OF - 
D 
E 
P 
1 
H 

- 
S 

U Y  
S W  
C B  
s o  

L 

B 
L S  
O A  
Y I I  
S P  

L 
O E  
N -  

50 

- 

- _ _  

- 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

- 

T I  

VERY DENSE, GRAYISH B R W N  (2.5 Y 5/21 WELL GRADED SANDY . 
GRAVEL; TRACE OF SILT; SUBANGULAR TO ROU)(~ED,--UEE_. _ _ _  _ _  ~ - -  -~ 

GY 
. -  32435 

01/22L9( 
1537 

-- 
a = O  ;i. 
0r = 40-60 

_ _  
61 .! - 

65.1 - 

66.1 - 

70.c - 

71 - 5  

-- 

- 
SW 

0r = 100-i30cp 

32436 
0 1  /22/9c 
1654 

28 
45 
50 

VERY DENSE, DARK GRAY (5  Y 4/11 SILTY SAND; VELL GRADED SANDS, 
TRACE OF GRAVEL, WBANGLJLAR, WET. 

23 
21 
16 

sn N/A DENSE, DARK GRAY (5 Y 4/11 S ILTY SAND, TRACE OF GRAVEL ( -25  
I N )  COARSENING SAND, WBANCULAR TO SUBROUNDED, WET. 3 2 4 3 7  

D1/22/W 
1711 

H w O  ppa 
a = o  . c p  

NOTES: 
SAMPLING AND D R I L L I N G  I N  ACCORDANCE TO ASTM STANDARDS. WUNSELL COLOR CHART USED FOR S O I L  DESCRIPTION. 

i 



FERNALD . R I / F S  

BORING NWBER: 3120 

GROUND ELEVATION: 581.9 

VISUAL CLASSIFICATIOII OF SOILS 

CUXDINATES: NORTH 480,167.23 EAST 1,382,095.20 DATE: 01/18/90 

M: D e p t h  Y/A D a t e / T i m e  N/A DATE STARTED: 01/18/90 

6602 

S 
U Y  
S H  
C B  
s o  

L 

W 

SU 

SU 

PROJECT NWBER: 602 3.2 I PROJECT WE: FWC R I / F S  

T 
S 
F 

REMARKS 

N/A _-  H n u = O - - - p p  
a = O  CP 
Br = 60 CP 

N/A 
Hmr= 0 w 
a = o  CP 
6r = 80 cp 

N/A 
Hnu= 0 PP 
a = O  CP 
6r = 100 cp 

ENGINEER/CEOLOGIST: W. W A N X m  I D w t h  Y/A D a t e / T i m e  N/A I DATE COMPLETED: 02/02/90 

D R I L L I N G  METHODS: CABLE-TOOL I PAGE 6 OF 

VERY DENSE GRAY (10 YR 5/1) SAND, UWlE SILT, TRACE OF GRAVEL, 
SUBRCUNDED'TO SUEANGULAR VET *-- 1 

DENSE, GRAY (10 YR 5/1) E L L  GRADED SAND, SOU€ GRAVEL, TRACE 
OF SILT,  SUBANWUR GRAVEL, VET. 

VERY DENSE, GRAY-(10  -YR 5/1.) E L L  GRADED SAND, SWE GRAVEL, 
TRACE OF S I L T ,  SUBANGULAR, UET. 

NOTES: 
SAMPLING AND D R I L L I N G  I N  ACCORDANCE TO ASTM STANDARDS. W N S E L L  COLOR CHART USED FOR SOIL  DESCRIPTION. 



FERNALD R I / F S  

PROJECT M B E R :  602 3.2 

BORING W E R :  3120 

GROUND ELEVATIOW: 581.9 

V I S U A L  CLASSIFICATION OF SOILS. 

PROJECT NAME: FHPC R I / F S  

WXDINATES: W U T H  480,167.23 EAST 1,382,095.20 DATE: 01/18/90 

CYL: D e p t h  N/A Dete /T i rPe N/A DATE STARTED: 01/18/90 

6602 

~~ ~ 

ENGINEER/CEOLOGIST: M. W S O Y  D e p t h  Y/A D a t e / T i m e  N/A 

D R I L L I N G  METHWS: UBLE-TOOL 
1 DATE COMPLETED: 02/02/90 

PAGE 7 OF 

42 --a- 

H L E E  

DEMSE, GRAY (10 YR 5/1) WELL GRADED SAND, S M E  GRAVEL, TRACE 
S I L T ,  SUBANGLJLAR TO SUSRUJNDED, 51.- -3 - __ - _. - - -- - -01/23/9c 

29 
50 

32442 
01/23/9( 

1 5 2 8  
96.5 

VERY DENSE, GRAY (10 YR 5/1) WELL GRADED SAND, SCUE SILT,  
PEBBLES, SUBROUNDED TO SUBANGLJLAR, WET. 

7 

100.0 

9 
10 
23 

101.5 

~~ 

DENSE, GRAY (10 YR 5 / 1 )  WELL GRADED SAND, S W E  SILT,  PEBBLES, 
SUBROUNDEO TO SUBANGLJLAR, WET. 

7 

105.01 

NOTES: 

Y H O C  
S P I Y H l  

L E E  
;.E I 
2 o I  I 

- 
S 

U Y  
S H  
C B  
s o  

L 

- 
SU 
-~ ~ 

SU 

1 
SAMPLING AND D R I L L I N G  I N  ACCORDANCE TO ASTH STANDARDS. W N S E L L  COLOR CHART USED FOR SOIL  DESCRIPTION. I 

i 



VISUAL CLASSIFICATION OF SOILS 

,.id1 NWBER: 602 3.2 PROJECT NAWE: F W C  R I / F S  

,&ING W E R :  3120 I COORDINATES: NORTH 480,167.23 EAST 1,382,095.201 DATE: 01/18/90 

CRouwO E L E V A T I W :  581.9 

ENGINEER/GEOCOGIST: M. WANSOW 

M: D e p t h  Y/A D e t e / T i r n e  N/A DATE STARTED: 01/18/90 

D e p t h  Y/A D e t e / T i m e  N/A DATE COIPLETED: 02/02/90 

VERY DENSE, GRAY (10 YR 5/11 SILTY SAND; TRACE OF GRAVEL, 
PEBBLES, SUBANGULAR, W3. _ ~ _  __  _ _ _  - -_ - 

D R I L L I N G  HETHQ)S: CABLE-TOOC 

M E D I W  DENSE, DARK GRAY (5 Y 6/1) SILTY SAND, TRACE OF GRAVEL, 
PEBBLES, SUBANGULAR TO SUBROUNDED, VET. 

PAGE 8 OF 

VERY DENSE, DARK GRAY' ( 5  Y & / I ) ,  ELL GRADED SAND; WE SILT, 
PEBBLES, GRAVEL (APPROXIMATELY .25 I N )  SUBANGULAR, WET. 

NOTES: 
SAMPLING AND D R I L L I N G  I N  ACCORDANCE TO ASTM STANDARDS. WNSELL COLOR CHART USED FOR SOIL DESCRIPTION. 

.. .. . 



6602 
PROJECT NWBER: 602 3.2 

BORING NWBER: 3120 

FERNALD R I / F S  

PROJECT W :  FMPC R I / F S  

COORDINATES: YORTH 480,167.23 EAST 1,382,09!i.20l DATE: 01/16/90 

VlEuAL C U S S l F l C A T l O Y  OF SOILS 

ENGlNEER/CEOLOGIST: W. SWANSON D e p t h  N/A D a t e / T i m e  N/A 

D R I L L I N G  METHCOS: CABLE-TOM 
I DATE COMPLETED: 02/02/90 

PAGE 9 OF 

~~ ~ ~~ 

GROUND ELEVATION: 581.9 I GUL: D w t h  N/A D a t e / T i t l p  N/A 1 DATE STARTED: 01/18/90 

- 
D 
E 
P 
T 
H 

- 
B 
L S  
O A  
U M  
S P  

L 
O E  
N 

S 
A D T  
M A 1  
P T M  
L E E  
E 

32447 
52447 

01/24L90 
1107 

VERY DENSE, DARK GRAY (5 Y 4/11 MEOIUM GRADED SAND, SCUE SILT,  
PEBBLES, GRAVEL (APPROX. .25 IN.) SUBANGULAR, WET. - -- ---__ -- 

121.5 - 

125.C - 

126.5 - 

31 .C 

H E D I I B  DENSE 
TRACE OF S I L f ,  SOME PEBBLES, ROUNDED TO SUBANGULAR, WET. 

DARK GRAY (5 Y 4/1) E L L  GRADED SANDY GRAVEL; 
32448 

01/24/90 
1517 

a = O  
B r  = 70 

32449 
01 /24/90 

1642 

7 
10 
12 

H E D I W  DENSE, DARK GRAY (5 Y 4/11 WELL GRADED SANDY GRAVEL; 
TRACE OF SILT,  SOME PEBBLES, ROUNDED TO SUBANGULAR, ET. 

32.5 

'33.5 

32450 
01/30/90 

1410 

HARD, VERY DARK GRAY (5  Y 3/1) CLAY, MOIST, LOV PLASTICITY, 
("BLUE CLAY"). 

BOTTOM OF BORING 135.5 

NOT€ 
SHE1 

ACC 
r TUBE PUSHED FROW 133.5 FT. TO 135.2 FT. 
RDANCE TO ASTW STANDARDS. WNSELL  COLOR CHART USED FOR SOIL DESCRIPTION. 

1.7 FT.  PUSHED: 1.6 FT. RECOVERY. D R I L L I N G  AND SAMPLING I N  

-..e . __  __ . . .. . . -- __ - 
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FERNALD 
RVFS 

TOP 
TOP 

- 
BOTTOM 
BOTTC‘M 

- 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

..;. -..* - d--- ---I-.-G - 4  

PIEZOMETER INSTALLATION SHEET 
PROJECT NAME f b n v , . i L n  kt( ;> FIELD ENG./GEO.,q DATE 11 3 0 1  -IC 
PRCJECT NC. C C L  \ .2  I CHECKEOBY I OAT E 
BORING NO. 312c 
PIEZOMETER NO. z 3120 DATE OF INSTALLATION z / Z /  90 
BOREHOLE ORILllNNG 

DRILLING METHOD C n 4 L i  rccIl 

DRILLING FLUID (S)-USED: 
-. ~- - 

1 I TC FLUID - FROM - TO - SIZE FROM I 
PIEZOMETER DESCRIPTION 

DIAMETER OF PERFOGATED SECTION q.2 .#. 
PERFORATION TYPE: 

4) 

SLOTS HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS 0 4  I W .  

- 
TOTAL PERFORATED AREA \CI.C’ ry 

PROTECTIVE PIPE 0.0. Io ’4 : N ,  

E LE VAT ION 
0 ITEM 

TOP OF RISER PIPE 
~~ 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 
~~ ~~~~ 

BOREHOLE FILL MATERIALS: 
GROUT /SLURRY 
BENTON I T E 
SANO 
GRAVEL .vs.*,- 

PERFORATED SECTION 
PIEZOMETER TIP 

~ 

I BOTTOM TCP 

TOP 7 1 BOTTOM - TOP I BOTTOM 
- 

TOP BOTTOM 

I3 r-. 2 Cr 



I I O N I T ~ I N G  E L L  INSTALLATION RECORD 
~ 1 1 > 1 1 0 1  

FRW: 0 io:  13! 
FROM: N/ATO: N,.. 

NOTES/COCUIENTS: 

. .,-., * .  
PROJECT.NAHE: F e r n a l d  R I / F S  F I E L D  ENG./CEO.: M. SUANSON DATE: 01/30/90 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
BORING NO. : 3120 N,E -0INATES: 480167.23, 1382045.2 
WELL NLIMBER: 3120 DATE OF INSTAL.  : 02/02/90 

I r  

r '.E D R I L L I N G  

s a e o o  
~ ) c U ~ : D : T ( i ~  F e e t )  

FROM: 0 TO: 135. 
FROM: N/ATO: N/A 

NOTES/COCUIENTS: 

- a e  amner 
:SPL%iBC1k&:Rk?'ti~ 

11 CASING TYPE : MONITORING WELL 
CASING DIAM.: 4.0 In. I D  
CASING S I Z E ( S )  USED: ( in F e e t )  

SIZE: 10 FROM: 0 TO: 135.0 
SIZE:  N/A FROM: N/A TO: N/A 

. -  

WELL DESCRIPTION 

TOTAL PERFORATED AREA: 10. F t .  2 N D  P I P E  SECTION: N o t  N o t e d  
NOTES/COCUIENTS: 3RD P I P E  SECTION: N o t  N o t e d  

C W E N T S  

I PROTECTION SYSTEM 

P H :  5.0 F t .  OTH- (* -LOU) 
PROTECTIVE P I P E  O.D.: 10 3 In. 

* HINCEO~LOCKINC~COVER u/ PAOCOC 

583.83 
581.9 

6602  



6602  

. . _-._. . . .  



6 6 0 2  

- -  

WELL 4001 

? 

, -  



WELL INFORMATION SHEET 

Well Number: 
UMCO: L A  

Honi tor ing: \ 

Aquifer :  QW& . , , f - :  : , , - - J c I  1 1  * f <  L r  * - *  r : - I . '  -. I .* -J 
-1 

Monitoring Program: 
Parameters Moni tored/Frequency : 

L 

Approx. Water Table E leva t ion :  5 3 - 6 Depth t o  Water: ( p  i ' 5.9 I 

Or i I 1 i ng : 
D r i l l i n g  Method: f - s ' f  '" D r i l l e r :  & . v  / /  * 

Date of Ins t a l l a t ion :  Completion Date: 4- J ;z 
Borehole Diameter: Casing Diameter: 4 ' '  
Borehole Depth: 1 .  I Z' Casing Length :  176 ?, ' 
Type O f  Logs: L O ,  

We1 1 Construction: 
J --I 

Backf i l l  Type: 

Screen TvDe: f G > k  > '> ; .>  =: 14 
Screen Interval :  L . .  . . - 4 0 5  ( 5 ' )  

Type of & n p :  
Pump Capacity: / 3  q9f-l 

J./5/4 a : ,  b l Q  
/ 

Casing Elevation: L7?~-. 5 id 

Type Annular Space Seal s :  
Screenpack Material : 
Casing Type: .:,i-c 
Pump Model: 
Date Pump I n s t a l l e d :  
Height of S t  i c k - u p  : /. 6 

Hydrologic Tests: 

Completed By: Ext.: Date: 

. _ _  ~ ... -. . . .... _--- - ,.... , _. , -. . . . . . . . . . _ _  - .  -c - _ "  . _ .  . 



- . . . . . , . . . -  . ----- -_._.__ . . --_.-.-_-. - -  ~ ..-, ___ . . - . _ .  . 



State of Ohio 
DEPARTMENT OF NATURAL RESOURCES 

1562 W. First  Avenue 
66 02 N? ‘291500 P L E A S E  USE PENCIL 

O R  T Y P E W R I T E R  Diviaion of Water DO NOT U S E  INK. 

. . . . . .  ,*< , . .  

. I. - B A ~ L I N G  OR PUMPING TEST 

- 
CONSTRUCTION DETAILS .. 

Pumping R a t c - . G . P . M .  

.--I-- . 

5 . . W E L L  LOG 
Formations 

Sandstone, shale, limestone, 
gravel and clay 

. . . . .  

From 

. .  

/Io ‘ 

. . . . . . . . .  

.. .- . . . . .  . . . . , _ _ . _  < 

’Y  

0 80’ 

Static level-depth to w a t e r & c -  ft. 

3uality (clear, cloudy, taste, odor) - . - ----I- 

Pump installed by..-- - - ----I--- 

------..----------- 
- -. 

1 

SKETCH SHOWING LOCATION 
. . .  . .  
. . -.-. Locate.in reference to  numbered 

State Highways, St. Intersections, County roads, etc. 

. . . .  _. . 

. . . .  . .  . .  
..- . 

. 

S. 

.... - -  . . . . . . . . . . . . .  . 

See reverse side for instructions 
- .  

/+4se,,- ........ Signed .-.-. ....................................... _.___.--_.. ......... : __.._ 
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WELL 4013 
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VISUAL CLASSIFICATION OF SOILS 
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DESCRIPTION 
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DESCRIPTION 

- .  . 
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-FEQNALD . -  
RWS . 

. 7 . I . .  , _  . .. . 6.6 0 2. 
. .  . 

. . .~ _.. .- . . .  
. .  

. .  -. 
VISUAL CLASSIFICATION OF SOILS - l&jTTl --- I J  

OJECTNUMBER: & c ~  3 , ~  (PROJECTNAME: 

R I N G  NUMBER: COOROINATES: OATE: /-/8-&9 
OATE STARTED: /-b -k7 V O . 4  .. . DatdTm 

DadIirnr OATE COMPLETED: 3- 7-69 w 
P - - 

- ._.. - . . . . . . . . . . . . 

- 
7 
/ I  

// 

1 



HOOS: 0 - 
- 
17 



PCHNALV 

: RVFS 6602 
VISUAL CLASSIFICATION OF SOILS 

IC METWOOS: - -  
I 

1 

OESCRIPTION 

iP 

I 



rCnNALu 
. RVFS 

VISUAL CLASSIFICATION OF SOILS 

c I 



VISUAL CLASSIFICATION OF SOILS 

I P  

REMARKS 

-& 
I 

- . -  

>. . 1 

_- 



GE /Y OF &/7 



FERMALD 
- RVFS 

VISUAL CLASSIFICATIO 
3.2 (PROJECTNAME: ~~k 

I 

- COORDINATES: IING NUMBER: yOf3 

CFT. GWL: Depth Oatemme DATE STARTED: /-,5-89 
-ll&ac Depth Date/lime DATE COMPLETED: 2 p..$ - 

PAGE /5 . OF H / 7  
I 

- 
p€ /a 

0 E SCR IPT I ON 

_ _  __ .__ ~ -- 

. -  A,= 0 . G  PP-- 

PU = /yc izcc 
= 0 CP- 



BORING W E R :  4013 

GROUND ELEVATIOI: 588.3 

EYGIYEER/QOLOGIST: ET 

COORDINATES: NORTH 481,659.30 EAST 1,382,016.82 DATE: 01/06/89 

GUL: O t p t h  N/A D a t t / T i m m  Y/A DATE STARTED: 01/06/6b 

O t p t h  N/A D a t t / T i a c  Y/A DATE CQIPLETED: 01/06/69 

DRILL lYG I(ETHQ)S: CABLE-TOOL PAGE 1 

VERY S T I F F  GRAYISH BROUN, (2.5 Y 5/2),.CLAY, TRACE OF GRAVEL, 
HIGH PLAST~CITY, MOIST. 

C L  

HARD, LIGHT O L I V E  BROVW, (2.5 Y 5/61, GRAVELLY CLAY, HIGH 
PLASTICITY, HOIST.  

CL  

VERY STIFF,  DARK GRAY, (5 Y 6/11, CLAY, TRACE OF GRAVEL, HIGH 
PLASTIC I TY, I(0I ST. 

C L  

MEDIUM STIFF,  GRAY, (2.5 Y 5/01, CLAY, HIGH PLASTICITY, MOIST. CL 

STIFF GRAYISH B R W N  TO DARK GRAY 
COARSE UND,  MEDIW TO HIGH PLASTlCITY, MOIST. 

(10 YR 411) CLAY, SOWE 

STIFF, GRAY, (10 YR 1/11 CLAY, HIGH PLASTICITY, HOIST. 

CL 

CL 

FERNALD R l /FS  V I S U A L  C L A S S I F I U T I O Y ~ O F  SOILS 
PROJECT #)(BEL: 602 3.2 I PROJECT NAME: FMPC Rl/FS 

OF 1s 

REIURKS 

- 
D 
E 
P 
1 
H 

- 

1 .! - 

3.t 

- 
T 
S 
F 

- 
2.5 

S B 
A D 1  L f  

- M A 1  O A  
P T M  Y I I  
L E E  S P  
E 1 

O E  
Y 

2 0 6 W  3 . 

1000 10 
01/06/89 8 

_.____ 

20500 l o  
1012 16 

oi/o6/a9 13 

VERY STIFF, OLIVE YELLOU-BRWN, (2.5 Y 5/61 CLAY, HIGH 
PLASTICITY, VET TO HOIST.  

. - - _. . 
- ___ -~ .L --  -- - 

HARD OLIVE YELLCU-GRAY, (5 Y 5/61 CLAY, TRACE OF 
PLASI IC ITY,  wolST. 

20501 14 

1020 21 
oi/o6/a9 17 

.4.t 

#r = 220 cpa 
6.t - 

?.! - 

9.t - 

lo.! 

HARD GRAYISH BROW,  (2.5 Y 5/21,  GRAVELLY CLAY, HIGH 
PLASI IC ITY,  HOIST.  

CL 
20503 

1040 37 'r = 220. CPB 

VERY STIFF,  GRAY (5  Y 4/11 CLAY, TRACE OF GRAML, HIGH 
PLASTICITY,  MOIST.  

CL 

20505 20 
01/06/89 21 

1 0 5 8  . 20 

20506 5 
01/07/89 0 

1521 14 sr = 240 cp 
12.1 
1 

)r = 220 cp 1534 
15.' - 

15.1 - 

20508 4 
01/07/69 9 

1548 ' 14 
~~ 

NOTES: 
COLOR DESCRIBED BY lCnrSELL COLOR CHART AND SMPLIWC FOLLOWED ASTH STD. PEYE. TEST. ELEVATIOY TAKEN FRCW DAMES AND 

)IOORE DATA SHEET. 



VISUAL CLASSIF ICATIQI  OF SOILS 

PROJECT W E R :  602 3.2 
BoRlYC M E R :  4013 

PWiD E L E V A T I a :  588.3 

ENGINEER/CEOLOC1ST: ET 

PROJECT YME:  F W C  Rl/fS 

COORDINATES: NORTH 481,659.30 EAST 1,382,016.82 DATE: 01/06/69 

DATE W A R T E D :  01/06/89 Wl: Ocpth N/A Oatc/Tiae Y/A 

Otpth N/A Date /T im Y/A DATE COIPLETED: 01/06/89 

) U I L L I N G  #TnoDS: CABLE-lf f l  PACE 2 of 15 

FERNALO RIIFL 

- 
D 
E 
P 
1 
H 

- 

16.5 

- 
S 

U Y  

C 8  s o  
L 

s n  

- 
CL 

- -- 

- 
CL 

- 
CL 

- 
GP 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 

b 
\ D f  
M A 1  
P T W  
L E E  
E 

20sw 
01/07/69 
tsss 

S T I F F  GREY (10 YR 5/11 CLAY, TRACE OF GRAVEL, HIGH TO M E D l W  
PLAST~CITY, HOIST. __ - I flr = 180 cp 

20510 
01/07/69 
1605 

6 
9 
11 

S T I F F  GRAY '(10 YR 5/11 CLAY, TRACE OF GRAVEL, HEDIUn TO HIGH 
PUST!C lTY  MOIST. 

pr = 180 cp 
18.a 

20511 

1615 
01/07/89 

5 
11 
12 
- 

18 
10 
17 
- 

7 
9 '  
16 
- 
L 
8 
11 

STIFF, BROVNISH GRAY (10 YR 5/21 CLAY TRACE OF GRAVEL - 0.5 
IN .  MEDIUM PLASTICITY,  MOIST. 

19.! - 

21 . I  - 

22 .! - 

2L.t - 

25.! 

MEDl lM DENSE, GRAY (10 YR 5/11 POORLY GRADED GRAVEL (0.25 IN. 
AVE 1. 

VERY STIFF, GRAYISH BROWN (10 YR 5 /2 )  INORGANIC CLAY, TRACE OF 
GRAVEL, UEDIUH PLASTICITY, UOlST.  20513 

01/08/89 
0910 

STIFF  GRAY (10 YR 5/1) INORGANIC CLAY, TRACE OF GRAVEL, 
MEDI& PLASf IC ITY ,  MOIST. 205 14 

01/08/89 
0925 

205 15 
01/08/89 
093 1 

7 
7 
12 

VERY STIFF, GRAY (10 YR 5/1) INORGAMIC CLAY, TRACE OF GRAVEL, 
MEDIUH PLASTICITY, noisi. 

27.( - 

28.! - 

30. 

20516 
01/08/89 
0941 

b 
7 
11 
- 

6 
10 
14 

m i u n  STIFF, GRAYISH BROUN ( i o  Y R  5/21 INORGANIC CLAY, TRACE 
OF GRAVEL, M E D l U l  PLASTICITY, UOlST.  

M E D I M  STIfF, GRAYISH BROWN 910 YR 5/21 INORGANIC CLAY, TRACE 
OF GRAVEL MEDII# PLASTICITY, MOIST. 20517 

01/08/89 
1000 

20518 
01/08/8! 

1007 

7 
14 
18 

VERY. STIFF GRAYISH BRWN (10 YR 5/21 INORGANIC CLAY, TRACE OF 
GRAVEL MEDIUM PLASTICITY, HOIST. 

NOTES: 
COLOR DESCRIBED BY W N S E L L  COLOR CHART AND SAMPLING FOLLOWED ASTM STD. PENE. TEST. ELEVATIOW TAKEN FRCU DAMES W 

WORE DATA SHEET. 



02 FERMALO RI/FS VISUAL CUSSlFlCATlQl OF SOILS 

PROJECT W E R :  602 3.2 I PROJECT WW: F W C  RI /FS 

EYGlYEER/CEOCOCIST: ET Ocpth N/A Date/Tiae WlA 

D R I L L I N G  R E T m S :  CABLE-TOOC 
I 

~- ~~ 

BOQlWC W E E P :  4013 1 COORDINATES: NORTH 481.659.30 EAST 1.S82.016.821 DATE: 01/04/89 

DATE W L E T E D :  01/06/89 

PACE 3 OF 15 

I DATE STARTED: 01/06/89 C R W D  ELEVATIOU: 588.3 I CVI: Depth N/A D a t t / T i m t  Y/A 

20519 
01/09/89 
0947 

11 
10 
13 

- 
D 
E 
P 

. T  
H 

- 

31.5 

20522 
01/09/89 

1051 

41 .5 - 

45.a - 

35 
. 50 

50 

I 
~ 

20520 

lo00 + 
1024 

I- 

- 
R 
E l  
C M  
o c  
V H  
E €  
I 5  
I 

6 

VERY'STIFF 
-25 I N  - .8 IN, HED. PLASTICITY,  HOlST. 

OLIVE GRAY (5 Y 5/21 S ILTY CLAY, TRACE OF GRAVEL 

~. ~ _ _ _  __ - 
VERY STIFF, OLIVE GRAY ( 5 - Y  5/21 S ILTY CLAY, NEDIU4 
PLASTICITY, HOIST. 

VERY STIFF, OLIVE GRAY TO GRAY, (5  Y 5/21 S I L T Y  CLAY 
GRAVEL .25 I N  - .5 IN, UED. TO H I G H  PLAST.ICITY. UOlSf.  

TRACE OF 

VERY DENSE, BROW (10 YR 5/41 POORLY GRADED SAND, VERY L I T T L E  
FINES, DRY. 

~ ~~~ ~ 

VERY DEIISE, Y E L L W I S H  B R W ,  (10 YR 5 / 6 1  POORLY GRADED SAND, 
DRY TO HOIST. 

COLOR DESCRIBED BY UUNSELL COLOR CHART AND SAMPLING FOLLWED ASTU STD. PENE. TEST. ELEVATION TAKEN F R W  DAMES AND 
llOORE DATA SHEET. 



FERNALD R I / f S  VISUAL C L A S S l f l C A T l Q l  OF SOILS 6 6 0 2  
BORING WWBER: 5013 

GROUWD ELEVATION: 588.3 

I PROJECT YU(BER: 602 3.2 I PROJECT W: TWC R l / F S  

COORDINATES: NORTH 481,659.30 EAST 1,382,016.82 DATE: 01/06/89 

WL: O a t h  W/A D a t c / T I m e  W/A DATE STARTED: 01/06/89 

EWtINEER/CEOLOCIfT: ET D e p t h  N/A O a t t / T i m t  Y/A I 
D R I L L I N G  METHOS: CABLE-TOOL 

DATE CWPLETLD: ol/w/69 

PA= 4 of 15 

D S  
E 
P 
1 
H 

D R 
A D 1  L S  E l  
M A 1  O A  C W  
P T M  Y N  O C  
L E E  S P  V H  
E L € . E  

0 E R S  
Y Y 

50.0l 

T 
S 
F 

N/A 

N/A 

N/A 

I I I  

REWRKS 

ar-=-im- -cpp 

Hnu=D ppa 
a 3 0  c p ~  
w =  160 cpa 

a = 0-5 cpa ar = 160 C ~ P  

I 

20524 50 

1613 
01/09/89 

(6.5 - .- 

NOTES: 
COLOR DESCRIBED BY WUNSELL COLOR CHART AND SAMPLING FOLLOWED ASTM STD. PEUE. TEST. 

VERY DENSE, BROW (10 YR 6/31, POORLY CRADED SAND, DRY. 

5 
- . - _ _  -- 

SP 
10665 

01/09/89 
1633 

51 .s 

VERY DEYSE,LICHT B R W N  (10 YR 6/2) POORLY GRADED SAND, DRY. 
21 
35 12 
40 

000544 



PROJECT YUWBER: 602 S.2 

BORING W B E R :  401s 

GROUND ELEVATION: 588.3 1 M: D e p t h  Y/A D s t e / T I m  W A  I DATE STARTED: 01/06/09 

PROJECT YM: FMPC R I / F S  

COOllDIYATES: NORTH 481,659.50 U S 1  l,S82,016.82) DATE: 01/06/89 
- 

I EYGlYEER/CEOLOCIST: ET D e p t h  N/A D e t e / T i m e  Y/A 

D R I L L I N G  METHWS: CABLE-TOOC 

01 / 10/89 

66.5 

DATE W L E T E D :  01/06/89 

PACE 5 OF 15 
I 

L 
U Y  
S M  
C B  
S O  

1 

~ _ _ _ _  

VERY DENSE, BRW ( i o  YR 412). GRAVELLY SAND, POORLY-GRADED, 
S W E  GRAVEL C.25 f M  - .5 IN) ,  MOIST. 

SP - 

VERY DENSE, LIGHT BROW-GRAY, (10 YR 6/21, POORLY GRADED SAND, 
M E D l W  TO FINE, MOIST. 

SP 

VERY DENSE DARK GRAYISH BRWN, (10 YR 4/21, POORLY GRADED 
SAND, Mold. SP 

NOTES: 
COLOR DESCRIBED BY MUNSELL COLOR CHART AND SAMPLING FOLLWED ASTU STD. PENE. TEST. 

M I A  
Hnu= 0 FIJ 
er = 150 CP 
o s 0-5 CP 
__ - 

= 0-5 cp 
= 120 cp 



FERNALD Rl/FS 
PROJECT U B E R :  602 3.2 

- 
NOTES: 

DRILLING METHODS: CABLE-1  

COLOR DESCRIBED BY W N S E L L  COLOR CHART AND SAMPLING FOLLOWED ASTH STD. PENE. TEST. 

VISUAL C L A S S I F I U T I O l  OF S O I L S  

1 PROJECT WM': F U C  UI/FS 

!XMDlMAlF*. MQRTH 481,659.30 EAST 1,582,016.82 

GWL: Depth N/A D s t c / T i r P c  Y/A 

EWGINEER/GEOLOClST: ET  Depth W/A D e t r / T l m e  Y/A I 
OOL 

DATE: 01/06/89 

DATE STARTED: 01/06/89 

DATE K W L E T E D :  01/06/69 
PAGE 

I 
I 

I 

N/A 

a = 0-5 cpn 
ar = 120 

4 
u 1  
S I  
cm s c  

L 

E l  
c w  o c  
V H  
E E  
R S  
Y 

VERY DENSE, DARK BR-, (10 YR 3/3), POORLY GRADED SIR), VET. SP 
10 

-- 
_ _  _- _ _ - ~  

SU VERY DENSE, DARK BROW, (10 YR 4 / 2 1  WELL GRADED, GRAVELLY 
SAND, S W E  GRAVEL -25 - .5 IN, WET. 

4 

I 

VERY DENSE DARK BROW (10 YR 4 / 3 ) ,  POORLY GRADED SAND, TRACE SP 
OF FINE GRAVEL -25 IN, UET. 

6 

6 OF 15 

= 0-5 c p  
6r 160 cpn 

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



O B  FERNALD R l / F S  V I N A L  C U S S I f I C A T l ~  OF SOILS 

PROJECT YUIBER: 602 3.2 I PROJECT MW: F W C  RI/FS 

CUCUND ELEVATIW: 588.3 

ENGlNEER/GEOLOClST: ET 

BORING W E E R :  4013 I COORD1NATES: NORTH 481.659.30 EAST 1.382.016.821 DATE: 01/06/89 

WL: Depth M/A Dste/Tfrr I / A  DATE STARTED: 01/06/89 

Depth Y/A Date/Time M/A DATE CtXPLETED: 01/06/W 

DRILL ING METHODS: CABLE-TQ# ' 

VERY DENSE DARK GRAYISH B R W  (10 YR 4/21, POORLY GRADED 
SAND, T R A d  OF F I N E  GRAVEL c.25 I N ) ,  E T .  

PACE 7 OF 1s . 

VERY DENSE DARK BROWN (10 YR 4 / 3 1  POORLY GRADED SAND, TRACE 
OF GRAVEL b5.5 FT. (.25 - 1.0 I N )  VET. 

S 
U Y  
S M  
C B  s o  

L 

SP 

SP 

SU 
~~ 

~EDIWDENSE ORK GRAYISH BROUN (10 YR 3/21 VELL GRADED SAND, 
TRACE OF G R A ~ E L  (.25 IN - .s  IN^ WET. 

1 
S REMARKS 
F 

M/A 

a = 0-5 cp 
- ar-=-ioo - cpl 

N/A 

a = 0-5 c p ~  ar = vo cp 

M I A  

a = 0-5 cpl ar = 100 c p  

MOTES: 
COLOR DESCRIBED BY MUNSELL COLOR CHART AND SAMPLING FOLLOWED ASTM STD. PENE. TEST. 



fERNALD R I / f S  VISUAL C L A S S l f l U T l W  Of  SOILS 

PROJECT M E R :  602 3.2 PROJECT WAnE: f W C  R l / f S  

BORING M E R :  4 0 1 3  COORDINATES: NORTH m,659.so EAST 1,382,016.821 DATE: oi/06im 

GROUND E L E V A T I W :  588.3 I Gvl: Dep'  - 
ENGINEER 

D R l L L l N G  -- 

I .  
t h  N/A D s t c / T I m e  M/A DATE STARTED: 01/06/89 

!/CEOLOC I ST : ET D e p t h  W/A D e t e / T i m e  M/A DATE W L E T E D :  01/06/69 

I NEIHLUS: CABLE-Tffl PAGE 8 O f  15 
I -y L E E  

06.5 - _- 

1o.t 

11.5 - 

16.5 - 

10676' 

0 8 5 6  
o i m m  

10677 

1010 
011 i 8/85 

20.0 

!OTES: 
.OLOR DESCRIBED BY' WNSELL COLOR CHART AND SAMPLIHG F O L L M D  ASTM STD. PENE. TEST. 

I 

. 



PROJECT NWBER: 602 3.2 
WING NWBER: 4013 

GROUND E L E V A T I W :  f88.5 

ENGINEER/GEOlOClfT: ET 

D R l L L l N E  METHOOS: U B t E - T O C K  PAGE 9 

PROJECT NAME: F W C  R l / F S  0 \J 
COORDINATES: NORTH 181,659.30 EAST 1,382,,016.82 DATE: 01/06/89 
Wl: Depth Y/A Dstc/lIme M/A DATE STARTED: 01/06/89 

D e p t h  N/A D a t c / T i m e  N/A DATE CWPLETED: 01/06/b9 

OF 15 ~ 1 
S 

U Y  
S W  
C B  s o  

1 

GU 

____  

SY 

SP 

126.5 

t 
t 
f 

W A  

- 

N/A 

N/A 

130.C - 

131.5 - 

135.C 

I * 0-5 cpn 
bI = 120 cpn 

- 

I II = * 0-5 100-11ocp c p  

I 0-5 @n br = 100 cpo 

t 
A D 7  
M A 1  
P T W  
L E E  
E 

- 

10679 

1400 
01 w a 1  

10680 

1515 
01 I 18/81 

10681 

1620 
011 18/85 

- 
8 
1 s  
O A  
Y M  
S P  

L 
O E  
N - 
28 
29 
22 

50 

- 

- 
7 
11  
11  

VERY DENSE, DARK BRWN, (10 YR 3/31, WELL GRADED GRAVEL, SOME 
SAND COARSE TO MEDIUM, WET. 

. _ _  __ _- - 

~ ~~ ~~ 

VERY DENSE, DARK GRAYISH BROWN, ( i o  YR 4721, GRAVELLY SAND, 
S L L  GRADED, YET. 

MEDlUn DENSE, DARK BROWN 
TRACE OF GRAVEL (.25 - .GO IN), W E T .  

(10 YR 3/3), POORLY GRADED SAND, 

NOTES: 
COLOR DESCRIBED BY #INSELL.COLOR CHART AND SAMPLING F O L L M D  ASTM STD. PENE. TEST. 

I 

, 



. .  

PROJECT WUWBER: 602 S.2 

BOUING NUMBER: 4013 

CllQlND ELEVATION: 588.3 

ENCINEER/GEOLOCIST: ET 

PUOJECT NAME: f W C  R I / F S  

COORDINATES: YWTH 481.659.30 EAST 1,382,016.82 

M: D e p t h  W/A D a t e / T i a a  N/A DATE STARTED: Ol/&/W 

DATE: 01/06/69 

D e p t h  W/A D a W T i m e  N/A DATE CQIPLLTED: 01/06/89 

I O 6 8 2  17 

141s 50 
~ i / 2 i / a 9  SD 

36.5 
. _  

40.0 

10683 5 

1 5 1 s  42 
o i / 2 i m  22 

41.5 

45.0 I I  

L 

VERY DENSE 
GRADED, UEf. 

DARK GRAY BROW (10 YR 4 / 2 1  GRAVELLY SAND, E L L  
.-- 

VERY DENSE, DARK GRAY BROWN (10 YR 4/11 POORLY SORTED SAND, 
TRACE GRAVEL, S T .  

VERY DENSE GRAYISH BROVW (10 YR 4 / 2 )  POORLY GRADED SANDY 
GRAVEL (-23 I N  - .5 IN), bET. 

NOTES: 
COLOR DESCRIBED BY W N S E L L  COLOR CHART AND SAMPLING FOLLOWED ASTH STD. PENE. TEST. 

. 

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



PROJECT M E R :  602 3.2 

BORING W E E R :  4013 

CllWYD ELEVATION: 588.3 

EYCINEEVGEOLOCIST: ET 

151.5 - 

1ss.a 

- - -...- _ _  
COORDINATES: NORTH 481,659.30 EAST 1,382,016.62 DATE: 01/06/89 

CUL: D e p t h  Y/A D e t c / T i m e  N/A DATE STARTED: 01/06/89 

D e p t h  Y/A D a t e / T i m c  U/A DATE C(WPLETED: 01/06/83 

IM.5 

D R I L L I Y G  METHODS: CABLE-TaOL 

160.0 - 

61.5 - 
65.0 - 

PACE 11 OF IS 

A D 1  L S  
M A 1  O A  

L E E  S P  

O E  
N 

P T M  w n  

10685 5 0  

1345 
01/23/89 

10687 5 
01/23/89 6 

1600 12 

‘ S  

VISUAL CLASSIFICATION OF SOILS 

PROJECT N M :  lMPC PllCS I 

R .  
E l  
C Y  o c  
V H  
E E  
R S  
Y I 

VERY DENSE, GRAYISH BROW, (10 YR 4/21 WELL GRADED SANDY - -  tv - 
GRAVEL. V E T .  

5 
U Y  
S M  
C B  s o  

L 

DENSE, GRAYISH BRCUN, (10 YR 3/21 WELL GRADED GRAVELLY SAND w ( -25 - .50 IN) GRAVEL, WET. 
12 

SP MEDILM DENSE DARK BRCUN (10 YR 3/31 POORLY GRADED SAND, 
TRACE OF GRAGEL c.25 - .30 IN), WET. 

8 

8 
YOTES: 
COLOR DESCRIBED BY MUNSELL COLOR CHART AND SAMPLING FOLLOVED ASTM STD. PENE. TEST. I 



6602 
PROJECT W E E R :  602 5.2 

BORING W E E R :  LO13 

GROUYD E L E V A T I W :  588.3 

ENGlNEER/CEOLOCIST: ET 

FERYAU) R l / F S  VISUAL CLASSIFICATIOU OF SOILS 

PROJECT NAME: FWC Rl/FS 
COORDINATES: NORTH C81,659.50 EAST 1,382,016.82 

CVL: D e p t h  WjA D 8 t c / T I m e  W/A DATE STARTED: 01/06/89 

DATE: 01/06/89 

O t P t h  N/A D e t d T i m  Y/A DATE W L E T E D :  01/06/89 

R 
E l  
C Y  
o c  
v n  
E E  
R S  
Y 

8--  

- . - -  

DENSE, DARK BRCUN (10 YR 3/31 POORLY GRADED SAND, TRACE OF 
GRAVEL (.25 - .SOJN)-AT J66.S,_UET .___ -__ _- --- -- -- -- 

DRILLING METHOOS: CABLE-TOOL 1 PAGE 12 O f  1s - 
D 
E 
P 
I 
n 

.__ 

- 
s 

U Y  
S W  
C B  s o  

L .. ~ 

- 
SP 

- 
1 
S 
F 

- 
N/A 

S 
A D 1  
M A 1  
P T M  
L E E  
E .  

B 
1 s  
O A  
U M  
S P  

L 
O E  
N - 

17 -a-- 
23 

REMARKS 

.. 

-- 
I = 0-5 cpl ir = 100 cpl 

10688 

0933 
-01-/2c/a5 

166.5 - 

170.0 - 
5 
7 
12 
- 

- 
19 
29 
27 
- 

I 

MEDIUM DENSE, BRCUN (10 YR C/3), POORLY GRADED SAND, TRACE OF 
FINE GRAVEL (.25 - .so I N ) ,  WET. 

6 
10689 

1013 
01/2c/a5 I = 0-5 c p  

r = 90-100 C ~ T  
171.5 - 

175.0 - 

176.5 - 

180.0 

VERY DENSE 
TO COARSE,'WET. 

DARK BROWN, (10 YR 3/3) POORLY GRADED SAND, MEDIUM 

10 
10690 

01 /2c/05 
t u 1  

I = 0-5  cp ir = 90-100 cpa 

NOTES: 
COLOR DESCRIBED BY W N S E L L  COLOR CHART AND S M P L I N G  F O L L M D  ASTM STD. PENE. TEST. 

! 



FERYALO R l / F t  VISUAL CLASSl f lCAT lON OF SOILS 

PROJECT IIUIBER: 602 3.2 I PROJECT N M :  WPC RI/Ff I 

I D e t e / T i m c  N/A ENCINEER/CEOLOCIST: ET D e p t h  N/A 

DRILL ING nETnaDS: CABLE-TOOC 

I 
~ ~~ ~~ 

BORING W E R :  4013 I CooRDINATES: NORTH 481.659.30 EAST 1.382.016.82l DATE: 01/06/69 

DATE COMPLETED: 01/06/89 

PAGE 13 OF 15 

GROUND ELEVATION: 5M.S I WL: D e p t h  N/A D e t e / T I m c  U/A I DATE STARTED: 01/06/89 1 

I I 

I 5 
U Y  T E 1  

E N  SI( s REMARKS 
o c  C B  F 
v n  s o  
E E  1 
I S  
Y 

VERY DENSE, B R O W  (10 YR 4 / 3 )  WORLY GRADED FINE SAND, V E T .  - SP W/A 

a = 0-5 cpa 
8r = 100 cpn 

8 

- ___-__F_-_--_ -- - 

VERY DENSE GRAYlSH B R W  (10 YR C / Z )  POORLY GRADED SAND, SP N/A 
TRACE OF C ~ A V E L  AT 186.5 (.E - 1.0 IN), WET. 

a = 0-5 cpn 8 ~r = 100 C p  

M E D I M  DENSE B R W  (10 YR 4/31  POORLY GRADED SAND, TRACE OF SP N/A 
FINE GRAVEL t . 2 5  IN!, WET. 

8 a = 0-5 C P n  ar = 100 c p  

O S  
E 
P 
T 
H 

B 
A D 1  1 s  
M A 1  O A  
P T M  Y M  
L E E  S P  
E L 

O E  
' N  

10692 
01/25/89 

0943 
86.5 

90.0 

10693 
01/25/89 
1014 

91.5 

95.0 

12 
50 

4 
7 
12 

NOTES: 
COLOR DESCRIBED BY WNSELL COLOR CHART AND SAMPLING FOLLOWED ASTH STD. PENE. TEST. 

..-. 



f E R U L D  RI/FS V I N A L  CUSSIFICATlQl OF SOILS 6602 
rmr e i i r c  I€ ! I PROJECT WWBER: 602 5.2 

BORING m B E R :  4013 

CRaJND ELEVATION: S08.3 

ENC INEER/GEOLOGI ST: ET 

PROJECT YAC-. .._ - ".,.- 
COORDINATES: NORTH 481,659.30 EAST 1,382,016.82 DATE: 01/06/09 

WL: D e p t h  N/A ~ a t e / i f ~ ~  N/A DATE STARTED: 01/06/m 
D e p t h  N/A D a t e / T i u e  N/A 

- 
D 
E 
P 
1 
H 

- 

196,s 

200.0 - 

!01.5 - 

!05.0 

!06.5 

4 
NOTES: 

+ 1400 

1623 

I 

I DATE W L E T E D :  01/06/09 I 

_ _  

M E D I W  DENSE, BROWN, (10 YR 4/31 POORLY GRADED SAND, W E T .  

VERY DENSE 
GRAINED, dT. BROWN, (10 YR 4 / 3 1 ,  POORLY GRADED SAND, MEDIUM 

VERY DENSE BROVN (10 YR 6/31 POORLY GRADED SANDY GRAVEL, 
(.25 - .50'1N1, dT. 

- 
S 

U Y  
S M  
C B  s o  

L 

- 
SP 

- _. 

- 

SP 

- 
GP 

COLOCDESCRIBED BY MIJNSELL COLOR CHART AND SAMPLING FOLLWED ASTM STD. PENE. TEST. 





FERMALD 
. .- RVFS 

- 

PI EZO All ETE R I NSTALLATI 0 N SH EE 
JECT NAME F m h D  A I /Cc FIELD ENGJGEO. 
JECT NO. 2 msu 3* -2. I DATE 3 - 3  - 8 9  

b A . 2  

DRILLING METHOO T~~~ TYPE C'FBIT A A N m  

DRILLING FLuio (s) USED: 

-um!zEL 
CASING SIZE (S) USED: 

- - __ - - - - _ _ _  - - - - - ---- - 

-- --FLuIo -- - --FROM 0.0 flL TO 2ZZ.S FT. SIZE \ O H  ZD FRW 0.0 TC zp.5 
FLUID - FROM - TO SIZE - FROM - TC - - 

DIAMETER OF PERFORATED SECTION I D  

PERFORATICIN TYPE: 
y : , 5  

SLOTS &j HOLES 0 SCREW++ 
AVERAGE SIZE OF PERFCRATICNS 0 - O /  . 
TOTAL PERFORATED AREA /O.D ~7 

Mad1 n R i d 6  w ELL 7-FF/ RISER PIPE MATERIAL $rj/dlfi< 5 TYPE I 
RISER PIPE DIAMETERS: 

0.0. 57 % l A l - - l .  0. q c  ;A/. 

LENGTH OF PIPE SECTIONS e 
JOINING METHOO s c p ~  03 

-. 

RISER PROTECTIVE PIPE LENGTH 5 ~ 7 .  
I PROTECTIVE PIPE 0.0. /0.7S /d .  

OTHER PROTECTION 21- m n g E  P/PF 
U Z X / P J G  L/3 w/iiV /-L en P!ou..clc 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( FX) ITEM 

I :TOP OF RISER PIPE 2.0 

E L  E VAT ION 
0 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

0.0 
2 b 5  

~ -~ 

BOREHOLE FILL MATERIALS : 
GROUT/.- 

SAND /*'hi- 
GFh4ffeL G d - i  %Rea r;&,€O 

,ujA CN 4oti xts  

PERFORATE0 SECTION 
PIEZOMETER TIP 
8OTTOM OF BOREHOLE 

B@TTOv / g ~ - g  TCP BOTTOM 
TOP u !  BOTTOM #/A .TOP BOTTOM 

Top 186.5 BOTTOM zn-5 TOP BOTTCIM 

TOP Iv/r BOTTOM .v/A TOP BOTTOM 

TOP ~ e o , o  BOTTOM 210.0 TOP BOTTOM 

TOP 9-3 - 

Z/L>': 

222-5 



63602 
.* .- 

t 
P R O T E C T I V E  R I S E R  C A S I N G  '7 r b c f i  u a  I 

FERNALD 
RVFS 

__ 

G I  * P 
0 
2 c 
VI 

I 

/ 

. .  . . 



6602 

. .  I ' - .  . .- -.._-.____ -_ .- .. . . . 

i 



FERNALD 
RVFS 6 6 0 2  

VISUAL CLASSIFICATION OF SOILS 

DLKAIPTION- 



F-ERNALD 
RUFS 

---- .-.DCxCA,,T,ON-- - - 

6 6 0 2  

I 
. .  . .  

i 



FERNALD 
RVFS 

-7 

Y *  
a 

->--7 

t u -  a 

8 - -  REMARKS 

C 
. , -... 1.- . ,. I. . .  .. . . ,.. _.. 



FERNALD 6602 

. .  

T r a L  

.. . , 
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FERNALD 
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FERNALD 
RVFS 

6602 

. 1 
.WTE.S: 

1 I 

4 3 - 7 .  



6602 
. FERNALD 

RIMS 
VISUAL CLASSIFICATION OF SOILS 

PROJECTNUMBER: <c 3.1 PROJECTNAJW: FM?C A\ /FS 
BORING NUMBER: qobq COOROINATES: I OATE: 
E LE VATION: 

" i C  4y 
5 4 8 . 3  FT. 

0 

- 



FERNALD 
W F S  

DESCRIPTION R E M A R K S  



FERNALD 
RUFS 6602 

VISUAL CLASSIFICATION OF SOILS 

b 

ELEVATION: se.3 6~ (GWL: 0.1 
ENGINE E R/GEOLOG I S T : F  I 

1005: - - 
> 
Y -> ~ 

0 u 

a 

W a 



FERNALD 
RVFS 

. . . . . . . . . . . 

CATION OF SOILS 

t I 
1 

-. . . - 

DE SC A 1 P f I ON 



, 6602 
FERNALD 

RVFS 

VISUAL CLASSIFICATIO 

OESCRIPTION 

. 



. _- 

e 

FERNALD 
RI/FS 

6602 

VISUAL CLASSIFICATION OF SOILS 
PROJECTNUMBER: 6 ' 0 7  32 PROJECT N A M E :  f/rlpC 

ELEVATION: y,?X. 3 CWL: Depth D t u T T i r  DATE STARTED: / / - /9 -8$  
BORING NUMBER: L/OaQ COORDINATES: DATE: / / - / 9 - p B  

ENGINEER/GEOLOCIST: f i .  A t / * ~ ~ , r r /  
70 oc OF 

000571 



FERNALD 
RJ/FS 

BORING NUMBER: q p b 4  COOROINATES: OATE: / / - 2 O - ~ d  
ELEVATION: =,3 GWL: Drprh Data/Tirw DATE STARTEO: ,/-/wf 
EN G IN E E A /C E 0 LOG I ST.cy*L 4 ~ 4  

w 

Depth Oat ./Ti mr OAT€ COMPLETED: 
, 

6602 

- -  

N A  



FERNALD 
RI/FS 

6602  

249 

t i  

~- 

DE SCRIPTION 

. .  

. -  4 

_ _ _  
R E M A R K S  

I 
, . . 1 -  I. 



PROJECT NIWBER: 602 3.2 

BORING NUMBER: 4064 

GRCUMO ELEVATION: 588.3 

ENCINEER/GEOLOCIST: E. TROLLINCER 

T 
S R E W K S  
f 

1 . 4 5  
H n u  0 PP 
a = Q  C P  ar = 100 cp 

PROJECT N N E :  FHPC R l / F S  

COORDINATES: NORTH 480,730.23 EAST 1 , 3 8 2 , 1 9 3 . 6 2  DATE: 11 /17 /88  

CYL: D e p t h  N/A D e t e / T i m e  Y/A DATE STARTED: 11/17/88 

D e p t h  W A  D e t e / T i m e  Y/A DATE OCIPLETED: 11/22/88 

D R I L L I N G  METHODS: U B L E - T O O L  PAGE 1 OF 



PROJECT NWBER: 602 3.2 

BORING NUMBER: 4064 
GROUND ELEVATION: 588.3 

ENGINEER/GEOLOGIST: E. TROLLINGER 

D R I L L I N G  METHaDS: W L E - T O O L  1 PACE 2 

PROJECT Y A M :  FMPC R I / F S  

COORDINATES: NORTH 480,730.23 EAST 1,382,193.62 DATE: 11/17/88 

GUL: D e p t h  Y/A Dete/Time , N/A DATE STARTED: 11/17/88 

D e p t h  W/A D e t e / T i m e  N/A DATE COCIPLETED: 11/22/88 

OF 

S T I F F ,  O L I V E  GREY (5 Y 3.2) S I L T Y  CLAY U/ TRACE TO SOnE V.F. 
SAND, MIST SOHE WIT€ SHELL FRAGUENTS. 

- 
D 
E 
P 
T 
H 

CL 

151;5 - 

155.0 - 

156.5 - 

160.C 

UED. DENSE LOOSE, GRAY (10 YR 6/11 GRAVEL U/ TRACE COARSE 
SAND, WET, ANGULAR TO SUB-ANGULAR, 1/4 TO 1'' DIAU- .  

161.5 

GP 

165.C - 

S 
A D T  
M A 1  
P T M  
L E E  
E 

08913 

0940 
1 i i i a i a t  

08914 
11/18/at 
1115 

08915 
11/18/8t 
1 us 

- 
B 
1 s  
O A  
U I I  
S P  

L 
O E  
Y 

12 
17 
21 .- 

- 

- 
14 
21 
29 

- 

22 
15 
11 

I L  
I cL 

VERY S T I F F ,  O L I V E  GREY (5 Y 3.1) SILTY CLAY U/ TRACE T O  SU4E 
V.F. SAND, UOIST, ROOTLETS. 

I . __~.__ ~ 

I 

1.45 

NOTES: 
SAUPLES COLLECTED AS PER ASTU STANDARD PENETRATION TEST. COLORS IDENTIFIED USING UUNSELL COLOR CHART. 

REMARKS 

. _. . .  

Hnu= 0 PP 
5r = 40-80 cp 

4ru= 0 w 
Br = 40-80 cp 



FERNALD RI /FS  VISUAL CLASSIFICATIOM OF SOILS 

PROJECT MWBER: 602 3.2 I PROJECT NAME: FMPC R I / F S  

BORlMG NUMBER: 4064 

GROUND ELEVATIW: 588.3 

MOQDINATES: MORTH 480,730.23 EAST 1,382,193.62 

GWL: D e p t h  Y/A D e t e / T i m e  M/A DATE STARTED: 11/17/88 

DATE: 11/17/88 

~~ 

EMGIMEER/GEOLOCIST: E. TROLL lY tXR ~ I D e o t h  M/A D e t e / T i m e  M/A I DATE CCUPLETED: 11/22/88 

D R I L L I N G  METHODS: CABLE-TOOC I PAGE 3 

R 
E l  
C M  
o c  
V H  
E E  
R S  
Y 

S 
U Y  
S M  
C B  
s o  

I sp 

DEMSE 
COARSE, SUB-ROUNDED TD SUB-ANGULAR. 

GREY (10 YR 5/11 S I L T Y  SAND SOME SILT, UET,..MED..TO 

14 I 

DEMSE, GREY (10 YR 5/11 S I L T Y  SAND UET, HED TO COARSE, SP 
SUB-ROUNDED TO SUB-ANGULAR. 

6 

I I 

VERY DENSE, GREY (10 YR 5/1) S I L T Y  SAND, El, VERY FIME. SP 

- 
T 
S 
F 

- 
M/A 

MOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATIOM TEST. COLORS IDENTIFIED USING WNSELL COLOR CHART. 

OF 

REMARKS 

Hnu= 0 FP 

~r = 40-100 cp ___ - - 

Hnu= 0 PPI 

6r = 20-60 c p  

Hnu= 0 PP 

13r = 20-80 CP 

.. 



6602.  

BORING NWBER: 4064 

GROUND ELEVATIOW: 588.3 

COORDINATES: NORTH 680,730.23 EAST 1,382,193.62 DATE: 11/17/88 

GVL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 11/17/88 

FERNALD R I / F S  VISUAL CLASSIFICATIOW OF S O I L S  

PROJECT NUMBER: 602 3.2 I PROJECT W E :  FHPC R I / F S  

ENGINEER/GEOLOCIST: E. TROLLINGER I D e o t h  N/A D a t e / T i m e  N/A I DATE COMPLETED: 11/22/88 

D R I L L I N G  HETHOOS: CABLE-TOOL I PAGE 4 OF - 
R 
E I  
C Y  
o c  
V H  
E E  
R S  
Y 

I - 
S 

U Y  
S H  
C B  
s o  

L 

- 
T 
S 
F 

B 
L S  
O A  u n  
S P  

L 
O E  
N 

REMARKS 
P T H  

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

MED DENSE, GREY (10 YR 5/1) S I L T Y  SAND WET, V.F. TO COARSE 
-GRAINED;-SUE-ANCULR - T O - S U B - R O U N D E D ; ~ - ~ - - ~ - -  - - -8- 

10 
13 

HlliF-0 PP 

8I' 40-60 cp 
18 

- 

30 
42 
45 

VERY DENSE, GREY (10 YR 5/1) S I L T Y  SAND, VET, V.F. - RED 
GRAINED, SUB-ROUNDED. 

SP N/A 
08920 

1 1 /20/88 
1130 

186.5 

12 

190.0 I 
DENSE GREY (10 YR 5/1) S I L T Y  SAND U/ FEU GRAVELS, UET, MED TO 
COARSE GRAINED, SUB-ROUNDED TO SUB-ANGULAR. 08921 

11/20/88 

191.5 

7 
15 
22 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATIW TEST. COLORS I D E N T I F I E D  USING WNSELL COLOR CHART. 



I 

BORING NUIBER: 1064 

GROUND ELEVATION: 588.3 

FERNALD RI /FS 

COORDINATES: NORTH 480,730.23 EAST 1,382,193.62 DATE: 11/17/88 

CVL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 11/17/88 

VISUAL C U S S I F I C A T I O ( I  OF SOILS 

D R I L L I N G  METHOOS: CABLE-TOOL I 
D S  B R 
E A D 1  L S  E l  
P M A 1  O A  C N  
T P T M  U M  O C  
H L E E  S P  V H  

E L E E  
0 E R S  
N Y - 

WED DENSE, GREY (10 YR 5 / 1 1  S I L T Y  SAND, VET, V.F. GRADING TO 
0 8 9 2 2  6 WED GRAIYED AT W.5'. 

1 5 3 0  12 
1,/20/88 - _ _  _--__ __-- - 

196.5 

200.0 

DEYSE GREY (10 YR 5 / 1 1  SILTY SAND, WET, VERY F I N E  U/ 
08923 10 OCCAS~WAL PEBBLES AT 201 FT. 

1700 18 
1 1 / 2 0 / 8 8  13 1 5  

201.5 

205.0 

MED DENSE, GREY, (10 YR 5 / 1 )  GRAVELS U/ SOME S I L T Y  SAND, WET, 
0 8 9 2 4  5 TO 1" D I M ,  SUB-ANGULAR TO SUB-ROUNDED, SAND V.F. TO COARS 

1115 1 5  
1 1 / 2 1 / 8 8  7 2 

206.5 

210.0 

NOTES: 

4 
. . .  

PAGE 5 of 
S 

U Y  T 
S M  S REMARKS 
C B  F 
s o  

L 

SV N/A 
-- - -- H F - O - -  - - 

BT = 40-60 c p  

SP N/A 
HN= 0 ppa 

Br = 40-60 cpa 

Cn N/A 
H r v  D Fw 

Br = 80-160 cpa 

-. 
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PROJECT NUMBER: 602 3.2 

BORING NUMBER: 4064 
GROUND ELEVATIOW: 588.3 

ENGINEER/GEOLOGIST:.E. TROLLINGER 

RED DENSE, GREY (10 YR 5/11 GRAVEL WITH S ILTY SAND, WET, SAND 
V.F~~TO~COARSE,-SUB~RWNDED.-------- - - 

1 
PROJECT tuw: FHPC R I / F S  

COORDINATES: ##TH W , 7 3 0 . 2 3  EAST 1,382,193.62 DATE: 11/17/88 

CVL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 11/17/88 

D e p t h  Y/A D e t e / T i m e  N/A DATE COMPLETED: 11/22/88 

VERY DENSE, GREY (10 YR 5/21 S I L T Y  SAND, WET, MED GRAINED 2" 
PIECE O f  GRAVEL STUCK I N  TOE OF SAMPLER. 

D R I L L I N G  METHODS: CABLE-TOOL 

HARD, GRAY, (2.5 Y N/S) CLAYSTONE, DRY TO MOIST, HIGHLY 
WEATHERED, FRIABLE. 

PAGE 6 OF 

BOTTCH OF BORING 218.3 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS I D E N T I f I E D  USING HUNSELL COLOR CHART. 
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PIEZOMETER INSTALLATION SHE 
PROJECTNAME h?Rh/ro~~ F#P(: p / /  F5 FIELD ENGJGEO. K. &m~finl DATE / . I - J J - . q  
PRCJECTNC. 602 3.2 CHECKEO BY OAT€ 
BORING NO. r / O 6 &  
PIEZOMETE3 NO. OATE OF INSTALLATION //-z- 9 8 
80REHOLE DRILLING - - __ .  

SIZE- FR@M 6 TC aMr 
SIZE FROM TC 

TYPE n c l J r / L f S C  S6l- 

OIAMETEi? OF PERFORATEO SECTION 4 /UN 

PERFORATI@N TYPE: 

AVERAGE SIZE OF PERFCRATICNS 

SLOTS 0 HOLES 0 SCREEN @ 
. m  

RISER PIPE MATERIAL J/b L ~ I ~ / , J L C S S  

RISER PIPE OIAMETERS: 

-1.0. 

f i O W  7dAce D ED 

c 

0.0. &cs 
LENGTH OF PIPE SECTIONS 

JOINING METHOO 

/f i  S c ;  

PROTECTIVE PIPE 0.0. 0. rcr 
\ I 

TOTAL PERFORATEO AREA 10 W I 
/ 

ITEM 

TOP OF 2ISER PIPE 

G8OUNO SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS : 
GROUT/SLURRY 

BENTON I T E 
SANO 

GRAVEL 

PERFORATE0 SECT1 ON 

PIEZOMETER TIP 
BOTTOM OF 8OREHOLE 

GWL LIFTER INSTALLATION 

DISTANCE ABOVE/BELOW 
GdOUNO SURFACE ( = I  

2- 

TOP “0 8@TTOM 1-93 
TOP BOTTOM 

TOP I BOTTOM 

2 f  s. 30 

E t E VAT I ON 
(q 1 

596. 3 0  r 

I 370.0 

s THE PIEZOMETER FLUSHEO AFTER INSTALLATION 7 
S A SENSITIVITY TEST PERFORMEO ON THE PIEZOMETER? 
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BONITORING VELL INSTALLATION RECORD 
11/21/91 

PROJECT NAME: Fernald RI/FS. FIELD ENG./GEO.: K. HEMLEIN DATE: 11/22/88 
PROJECT NO. : 602.3.2 CHECKED BY : UAH DATE: 01/06/89 
BORING NO. : 4064 N,E COORDINATES: 480730.23, 1382193.6 
VELL NLUBER: 5064 DATE OF INSTAL.: 11/22/88 

O-QEHOLE DRILLING 

LING FLUID(S) USED: ( in  Feet) 
ID: UATER FROW: O.OT0: 218. 

FRW: N/ATO: N/A 
TES/COUMENTS: 

'CASING DIM.: 4 In. ID 
CASING SIZE(S)  USED: ( i n  Feet) 

SIZE: 10 FROCI: 0.0 TO: 218 -. - - 
SIZE: N/A FR*: N/A TO: N/A 

VELL DESCRIPTION 

P 

PERFORATION TYPE: Screen O.D.: 4 3/8 In. I.D.: 4.0  In. 

NOTES/COCU(ENTS: 3RD PIPE SECTION: Not Noted 

'ROTECTION SYSTEM 

P H :  5 Ft. 0-ON (? N 6 E l l - K L O U )  
PROTECTIVE PIPE 0.0.: 0.5 Ft. 

* LOCKING COVER UITH PADLOCK 

----_.--__--___------------- 
TOP OF RISER PIPE 
GROUND SURFACE 
BOTTW .OF PROTECTIVE PIPE 

FILL m S  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I Grout/Slurry 
S a d  
FORATED SECTION 

- - _ - - _ _ _ _ - - I - - - - - - - - - . -  @ TIP 
o( OF BOREHOLE 

I uiiL AFTER INSTALLATION 

L F L ~  
WAS A SENSIT1VI.TY TEST PERFOR 

2 Ft. 589.93 
2.5 Ft. 
0.0 1 588.3 

REMARKS - -  COMMENT AREA 
REMARKS : ELEVATIONS ARE ESTIMATED 
COnnENT S : 
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File 
JohnAmarica 

To: 
I h m :  
Date: September 10,1990 
Subject: Data Validation of MW 4967 

1 I . h -  -come -to_ the-attention ?of- -the Data--Validation -Team -that- MW- 4967- was once __ - 
- 

numbered MW 4067. The Data Validation Team was informed by Walter Weick that 
originally MW 4067 collapsed on itself and was plugged, subsequent to which the well was 
renumbered MW 4967. As a result, the 
Data Validation team corrected the carbon copies of the Request For Analysis a 0 4 1 0  & 
#20411, corrected the &n copies of Chain of Custody #20308 and #20309, and made a 
note for all applicable Field Activity Daily Logs to reflect this change in well number. 
For clarity, subsurface soil samples numbers 10420-10435 taken from this well o n g h l l y  
assigned to MW 4067, are now reassigned to MW 4967. 

The well has now been redrilled and assigned number MW 4067 again. No subsurface 
soil samples were taken during thk redrilling, and all inquiries about subsurface soil 
samples from this well location should be directed to MW 4067. 

All docurnentation should reflect this change. 

Concurrence by: Date: 9 / /  0 /yo 0 
JA/to 

JA1127.TO2 

. .  08 8 5  84 
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* S t a i n l e s s  -5  tee t' 
m m : \ k D  SECTION: E2-ETEKki: 

PERFORATION TYPE: S l o t s  D.D.: 4 3/8 In. I.D.: 4.0 In. 
AVG. S I Z E  OF PERFORATIONS: .010 ( In . )  LENGTH OF 1ST P I P E  SECTION: 1.7 F t .  
TOTAL PERFORATED-AREA:. 10.-Ft.- 
NOTES/COIPIENTS: 3RD PIPE SECTICU: 10.0 F t .  

ZND-pIpE- SECT ION: -2.O-Ft,--- - - __--- -- - ____ - ~ - 
- 

. ., - ., -. 
PROJECT N A N :  F e r n a i d  R I / F S  F I E L D  ENG./GEO.: M. SLUSARSKI . OATE: 02/01/89 
PROJECT NO. : 602.3.2 CHECKED BY : Y. A .  HERTEL DATE: 02/09/89 
BORING NO. : 4067 N,E COORDINATES: 479772.61, 1382994.4 
E L L  NWBER: 4067 DATE OF INSTAL.: 01/20/89 

- 

BOREHOLE DRILLING 

COMMENTS 

FROM: 0.010: 220.?l CASING TYPE : MONITORING E L L  
FROM: N/ATO: N/A CASING DIM.: 4.0 In. ID 

CASING SIZE(S)  USED: ( in  F e e t )  
SIZE: 10 FROW: 0.0 TO: 100.0 
SIZE: 8.0 FROCI: 0.0 TO: 220.0 

PROTECTION SYSTEM 

LOCKING CAP AND LOCK I 1 

I- ---.------------_----------. 
TOP OF RISER P I P E  
GROUND SURFACE 
BOTTOM OF PROTECTIVE P I P E  

P 
G r o u t / S l u r r y  

LATED SECTIOU 

' I P  

2.0 Ft .  

2.5 F t .  
0.0 

595.09  
5 9 3 . 3  

REMARKS : OPEN HOLE INTERVAL F R W  2 2 0 . 7  FT. TO 212.0 FT.UAS ALLOWED TO COLLAPSE 
ON ITSELF. S I X  ( 6 )  BUCKETS OF BENTONITE PELLETS WERE POURED AROUND 
THE PROTECTIVE CASING TO SERVE AS PACKING AND SEALING MATERIAL AT THE 
SURFACE. 

COMMENTS : 

: ,. .. :. . ;r 

. .. . .  
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RCRA Groundwater Monitoring Plan, Revision 0 

APPENDIX E 

Laboratorv Analvtical Procedures 

Groundwater samples, collected for the RCRA GMP, are currently analyzed by the National 
Environmental Testing (NET) Laboratory in Dayton, Ohio. NET currently operates many independent 
environmental divisions in the United States. NET offers analytical services for metals, extractable and 
organic compounds, and other conventional pollutants in support of various federal, state, and local 
regulations and policies. The FEMP is in the process of obtaining the use of a CLP Mixed Waste - - - 

Laboratory. 
_ _ _ _ _  ~- 

- Th%-National Environmental Testing Laboratory Quality Assurance Program Plan is included as 
Attachment 1 of this document. All analytical protocols used at NET are documented in established 
analytical procedures that are taken from the following sources where applicable: Standard Methods for 
the Examination of Water and Wastewater, 16th ed., 1985; EPA 600; SW 846, 3d edition, Code of 
Federal Regulations; ASTM; Surface Mining Procedures, USGS. NET reports that their quality control 
program meets all the requirements of the current EPA procedures for potable water, wastewater, 
hazardous waste, and priority pollutant analysis. 

The laboratory has its own courier service. -The courier will sign off on the chain-of-custody forms for 
each sample. Sample coolers are stored in a large, walk-in refrigerator maintained at 4°C. Building 
security is maintained at all hours by a commercial system. 

The laboratory utilizes a computerized sample log-in procedure to guarantee sample integrity. Chain-of- 
Custody and Request for Analysis are compared to confirm agreement. Individual seals are checked for 
security. Readings from the maximum/minimum thermometers are recorded on the corresponding 
Request for Analysis documents. The lab maintains historical documentation of all testing activity 
including hard copy reports, magnetic disc, and tape archives. All GUMS data is archived on nine- 
track magnetic tape per USEPA protocol. 

- 

Overview of NET OA Protocols for Wet Chemistrv Analyses 

Instruments at NET are calibrated with three levels of QC standards that cover the linear working range 

standards meet the acceptance criteria, then samples are analyzed. After every five samples, a 
continuing calibration standard is run. If the samples have undergone a digestion prior to instrumental 
analysis, a digested standard is also analyzed after every five samples. If the standards fail to meet 
acceptance criteria, the samples must be repeated. Standards are analyzed after every five samples. 
Method blanks, spikes, and duplicates are run a minimum of one per twenty samples for routine 
parameters. 

-of the parameter-analysis. After calibration,-an-accuracy- checkstandard isanalyzed. If all of these 
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RCRA Groundwater Monitoring Plan, Revision 0 

APPENDIX E (Cont.) 

Overview of NET OA Protocols for Metals Analvses 

Instruments at NET are calibrated over the linear working range of the parameter analysis with a 
minimum of three levels of standards. Three calibration check standards made from a separate stock 
solution are run as QA standards to verify calibration. A continuing calibration standard is run after 
every fifth analysis. If acceptance criteria are not met, the instrument is recalibrated and the affected 
samples are repeated. Reagent blanks, duplicate samples, and spiked samples are prepared and analyzed 
at a minimum of one per twenty samples. 

~ _ - _ _  -____ - - - _--- 

Overview of NET OA Protocols for Organic Analvses 

At NET, Organochlorine Pesticides, PCBs, and Herbicides are analyzed by gas chromatography (GC). 
The instruments are calibrated with five to six levels of standards prior to the start of sample analysis. 
The calibration is followed by the analysis of a GC standard. If the protocol acceptance criteria are met, 
sample analysis begins. After every ten samples a QC standard is analyzed, with recovery of true value 
to be +-20 %. One reagent blank is analyzed and one spiked sample is prepared for every ten samples. 
USEPA standards are analyzed as QA checks of the external standards. Aqueous samples are extracted 
within seven days of sampling. All analyses are performed within 28 days of extraction. 

Volatile organic compounds are analyzed by GC/mass spectroscopy (MS). The instruments are 
calibrated with five levels of calibration standards. The relative standard deviation (RSD) of the 
Response Factors (RF) over the range of the calibration cannot exceed 25%. Three internal standards 
are added to every sample, as well as three surrogate compounds whose percent recoveries are monitored 
for QC purposes. A method blank is run with each sample group. A spiked sample or a USEPA 
standard is analyzed after every ten samples. A Bromofluorobenzene (BFB) tune check is performed 
with each sample analysis. The instruments are auto-tuned if the tune check acceptance criteria are not 
met, and a calibration check standard is run to verify calibration. All samples are analyzed within 14 
days of sampling. 

A reagent blank is extracted with each set of samples. One spiked sample or one USEPA standard is 
analyzed per ten samples. A calibration check standard is run per ten samples analyzed. A minimum of 
one DFTPP/BFB tune check is performed on each instrument per day. If the tune check criteria are not 
met, the instrument is auto-tuned and a calibration check standard is run to verify calibration. Aqueous 
samples are extracted within seven days of sampling. All analyses are performed within 28 days of 
extraction. 

The analytical method is chosen based on the level of contamination of the samples. All QA/Qc criteria 
established for other GC and GUMS procedures are followed during the analysis of these samples. 
Aqueous samples are extracted within seven days of sampling. All analyses are performed within 28 
days of  extraction. Volatile TOX analyses are performed within 14 days of sampling. . 
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2. I?4TRODUCTION & SCOPE 

National Environmental - Testing,-.Inc;- (NET) -currently-operatee- 
many independent environmental laboratory Division6 in the United 
States. Service8 consist primarily of multimedia analysis for 
metals, extractable and volatile organic compoundb, -and other 
conventional pollutants. These services are performed in support * 
of various federal, state and local regulations and policies. 

-NET-'-s - Qual-Ity-Assurance- P l a n -  is-based- on-fhe-b%lief -that quality 
is the key to maintaining leadership in the environmental 
analytical industry. We are committed to providing our customers 
with consistently high quality services. The purpose of this 
document is to describe the essential elements of the Quality 
Assurance (QA) programs NET employs to ensure a national standard 
of quality at all of our laboratories. 

- -__ -__ 

Specifically, - these _ _ .  QA - programs include: __ 
-_ - _  - 

- a Quality Assurance Plan (QAP) for each NET Division 
describing its capabilities, quality assurance objectives 
and the systems for meeting those objectives. In 
addition, Quality Assurance Project Plans (QAPP) may be 
developed for specific client or project needs; 

- Standard Operating Procedures ( S O P S )  for instrumentation, 
field services, analytical services and applicable 
administrative systems; and, 

- a consistent national quality control program which 
includes analysis of blanks, spikes, duplicates, the use 
of calibration verification standards and participation 
in NET'S Interlaboratory Testing Program (ITP). 

In addition to these programs, NET provides the following 
resources to support our employees in their efforts to deliver 
quality services: L 

- a Divisional, Regional and Corporate QA management 
structure; 

- 
- laboratory facilities and instrumentation; and, 

a laboratory information management system (LABSYS); 

- development and hpleHtentatiOn of ongoing training 
programs-. , 
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3. QUALITY ASSURANCE POLICY 8 T A m  

NET subscribes to the following pol1CieS 88 i t 8  rtandard Of 
quality in its analytical program: 

- It is our policy to maintain a.nationa1 QA Program throughout all 
NET laboratories, thereby provlding our clients W i t h  consistent 
data of known high quality; 

. .  .- 

- It is our policy to communicate the scope and content of our QA 
__-- Program -___ internally t_osur-_employee s-and-to-train -each -employee- 

in the application of our Program; 

- It is our policy that no data will be reported to our clients 
that has not met our full QA requirements; 

- It is our policy to remove from commercial offering any analysis 
offered by a NET laboratory when that laboratory fails to 
demonstrate that it can consistently perform that analysis to 
NET'S high quality standard based upon our Interlaboratory 
Testing Program; and, 

- It is our policy to resolve to the client's full satisfaction any 
Questions concerning the validity or accuracy of analytical data 
reported by NET to the client. 

. .  . . . . . . . . . - ._ - . .  

~ - .  a . .  

. 

c 



4. QUALITY ASSURANCE m m m ?  
4.1 Introduction 

The success of this QA Plan requires the cooperative efforts and 
support of all perSOMel--r)iViSiOnal, Regional and Corporate, 
The primary responsibility for data quality rests With the . 
analyst in performing frequent and regular quality control checks 
on the work he/she does. This program is designed to support and 
coordinate these efforts at the bench level. The organizational 
s t-ruc ture- -re la t ed- - - to-qual i-t y -as sur anc e-na t ion-ally 1 s--s hm-on- ___ - - 
Figure 4.1 and specific responsibilities related to quality 
assurance are as follows. 

4.2 Assiqnment of Responsibilities 

4.2.1 The Analysts shall: 
- Adhere to analytical and QC protocols prescribed by Regionally 

Review analytical QC data on a daily basis; 

. . .  
. -  . 

.. -.. .. . .  . _ . .  . .  .i approved SOPs .and QAPlQAPPs; 
.. . - -  -.- . .  . .  . - .  . . . .. ~. - . ,- . _ _  . - . - 

- Correct out of control analyses if possible; otherwise, seek 

- Suggest improvements in methodologies to Supervisors and 
Quality Assurance personnel. These improvements, if approved, 
will be incorporated into SOPs.  

- the Supervisor's help immediately; and, 0 
4.2.2 The Supervisors shall: 

. ..__. - 

Train new analysts in methodologies using Regionally approved 
SOPS ; 

Ensure compliance with Regionally approved SOPs, and 
QAP/QAPps, including quality control measures they prescribe; 

Investigate and assist the analyst in correcting an out of 
control analysis and document the investigation to the 
Division Manager and the Division QA Coordinator; 

Review and evaluate data produced by analysts prior to 

Communicate - with-other NET Supervisors with similar areas of 
responsibilities. 

reporting; and, - - 

. .  
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4 . 2 . 3  

- 
The pivision Quality Assurance Coordinctor will: 

Carry out the National and Regional QA Program, including the 
development of SOPs and QAP/QAPPs: 

- Educate analysts in quality control measures for all analyses 

- Make recommendations to Division Managers for corrective 

- -~ in coordination with' the analyst's Supervisor; 

a - c - t - i o ~ ~ - d d ~ o d o l - ~ - ~ ~ r  ovemen t ; 

* 

___- ______-- - --- 

- Evaluate quality control data and documentation throughout the 
1 abora tory; 

- Conduct and assist in audits, internally and externally: 

- Work closely with the Division Manager and the Regional QA 
Manager to resolve quality related issues; 

- Coordinate the ~ D i v i s i o n ~ ~  participation in the ITP and review 
-and. submi-t correct_ive action reports to the Division Manager; 

. and, - - 

- Serve as a repository for all Division SOPs, QAP/QAPPs, 
proficient$ evaluation results and certification and licensing 
documentation. 

._ .  - _ _  - - _  . - _ _  - 

- -- 

. .. 

4.2.4 The Division Managers shall: 

- In the absence of a Division ,QA Coordinator, assume all 
responsibilities of the Division QA Coordinator position; 

- Ensure that the operational requirements of this Plan and 
supporting programs are met; 

- Manage the on-going requirements of Quality Assurance and 
Quality Control activities through Supervisors and Division QA 
Coordinators ; 

- Edit, approve and assure the implementation of SOPs, QAPs and 
QAPPs ; 

- Ensure that ITP samples are handled as directed and provide 
written notice to the Regional QA Manager and the Corporate QA 
Di-€~ctor_if-an-_.analysis the Division normally performs cannot 
be conducted on a particular ITP sample; and, 

\ 

_ _  

manage 
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4.2.5 

- Manage Regional Quality Assurance Activities; 

- Coordinate communications regarding any quality related issue, 
including customer/regulatory audits, PES and certification 
activisies within the Region between Divisions and +e_ 
Corporate QA Director; 

The Regional Quality Assurance Manager shall: 

- - 

- Review and coordinate corrective action reporting- from 
-__ Divi-s Lon-s--i-derit-i-f 135d-EGs-liaVi%~tTf controlanxlF6-s to the 

Regional General Manager and the Corporate QA Director; 

- Ensure that a supply of performance evaluation samples (PES) 
These PES 

a 
for 
are 
part of Level One corrective action (see Appendix B); 

all parameters tested in the ITP Is available. 
to be submitted to the appropriate Division Manager as 

- Be the repository for all SOPs, QAPs, accreditations and 
certif ication correspondence within the Region; 

_ _ _ - -  - -  . r --.- - - - _ _  - 
- - _  - Conduct systems and performance audits as required by the 

Regional General Manager or national QA programs; 

Manage, direct the writing and editing of and approve Regional 
and Division S O P s ,  QAPs and QAPPs; and, 

for 
the documents addressed in this Plan and control the 
distribution of these documents. 

.- 

- 

- -  Maintain a record of revision numbers and revision dates 

4 . 2 . 6  The Reqional President/General Manaqer shall: 

- Direct Regional Quality Assurance Programs; 

- Ensure that sufficient personnel resources are available at 
the Regional and/or Division level to Implement this plan. 
This includes making sure that the Regional Quality Assurance 
Manager has sufficient resources in time and direction to 
effect continuing improvements in data quality and that 
appropriate staffing is available to complete the writing and 
verification of SOPs and OMS; 

- - _ _  - 

Require Divisions to comply with and provide input on SOPs and 
QAP/QJLPPs _____--__ used within 'the - - Region; _ _  

.__ - __-  _ _  - 
- Prepare and ensure timely delivery of Regional Corporate 

Action Plans (RCAPs) as a part of Level Two corrective action 
when required: and, - 7 - _ _  - 

- Remove analyses from Division product lines as outlined in 
Appendix B. _. 

- 

- - - -  

O O O G I ~  
++- 7 



Section No. 4 
Revirion No. 0 6602. 
Date: January 10, 1990 
Page 9 OF 36 

4.2.7 The Director of Data Information Systems shall: 

- Assist the Divisions, Regions, and corporate office in 
implementing specifics of this Plan when computer resources 
are employed as directed by the Vice President of Technical 
Services; and, - 

_ _  --. - 

- Coordinate the computer transfer of generic SOPS and QAP/QAPPs 
-among - the- Divisi-ons -and ReQi-ons.He/Sh~shall-- -deSim-&d----p-- 
provide uniform directories , subdirectories and file 
nomenclature for these documents at every NET location. 

- 

4.2.8 The Corporate Quality Assurance Director shall: 

- Manage the ITP; 

- Make biannual written reports to the Corporate Officers, 
Regional General Managers and the Regional QA Managers 
regarding the implementation of this QA Program; 

- Be the repository for all Division QAPs that conform to the 
requirements of this document; 

- Assist in writing and initiating NET standard Operating 
Procedures (SOPS) and QA Plans (QAPs);  

- Be the respository of all external performance evaluation (PE) 
results in which NET Divisions participate; 

1 

0 
- Perform pre-acquisition laboratory audits as directed by the 

Vice President of Business Development or routine audits as 
directed by the Vice President of Technical Services; and, 

- Monitor certification status and assist Regions and Divisions 
with certification activities. 

I 

4 

4.2.9 The Vice President of Technical Services shall: 

- Ensure that the specific requirements of this Plan are met as 
detailed in the Programs this Plan addresses; 

Designate tasks to the Quality Assurance Director to carry out 
specific Programs identified in this Plan; 

- Conduct systems and performance audits at his, or her 
discretion, or authorize the Corporate Quality Assurance 
Director t o  do so; 

- Determine the analytical scope of the Interlaboratory Testing 
Program (ITP); 

- 

e 
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I 

- Reauthorize analyses to a Division's product line that have 
been removed by the Regional General Manager as outlined in 
Appendix 8. He or she shall have the authority to remove 
analyses that the Regional General Manager fail8 to remove as 
outlined in Appendix B; _ -  

- Oversee and direct QA and QC issues related to data systems 
management, development and reporting; and, 

- Provide, upon request, technical support for identification 
and resolution of data quality related issues arising from 
this Plan. 

- - - _- - -__ -- ---___- 
___- _ _  -- - -  

4.2.10 The President shall: 

- Communicate management support of this Plan to all levels of 
the organization. - 
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. 

I 

' -  

. 4.3 Communications 

The NET Corporate office supports an .open door. communications 
policy: every NET employee has free access to the Corporate 
office. Additionally, this Plan supports using resources (people 
in particular) at all levels; appropriate, frequent, effective 
communication is encouraged throughout NET. In addition, 
specific docuhents relating to this Plan are available to all 
employees, - including:---p.. -__  

- Quality hsurance Programs to address speclfic areas 
identified in this Plan. Programs exist for SOPS, QAPs, and 
the ITP and these have been incorporated into this Plan. 
Other Programs may be developed at the discretion of the Vice 
President of Technical Services. 

- Quality Assurance Policies to address specific quality related 
items outside the scope of existing Programs. 

- _ -  
- -  4.4 Program Assessment 

The Biannual Corporate QA Report will address all elements of 
this Plan. The Biannual Corporate QA Report specifically will 
address : 

- 
- Status of QAPs and SOPS 

Status of or Changes to this QA Plan or its Programs 
- - 
- Results of Systems Audits - - - Status of Divisions' Certifications - 

Measures of Data Quality other than the ITP 
Significant QA Problems, Accomplishments and Recommendations 

Status of QA Requirements for Contracts and Grants 
Summary of QA Training Programs and Their Effectiveness 

Data Quality as Measured through the ITP and other Measurement 
Systems 
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6. QUALITY ASSURANCE PLANS 

6.1 Quality Assurance Plans (QAPa) 

Each Region or Division will, with the direction and assistance 
of the Regional Quality Assurance Manager and the Divisionell 
Quality Assurance Coordinator, develop at least one Quality 
Assurance Plan describing the standard level of service each 
Division provides ; this docwnent-will-be-called -the- -Quality- ---&-&u-rrnc-- -p-l- - e an (QAP). These QA Plans will be maintained at the 
Regional and Corporate Offices on the Altos computers. The 
Division QAp will be the QA Manual for that Division. The NET 
guidance document for preparing QAPs is: 

Interim Guidelines and Specifications for Preparing Qu ality 
Assurance Project Plans, ( Q A M S - 0 0 5 / 8 0 ,  12/80), USEPA 

The QAP will be used as a systems audit tool, to generate project 
specific Quality Assurance Project Plans (QAPPs) for larger 

- customers, to- .participate successfully in multi-divisional and 
multi-regional contracts, as the basis for verifying 
contractual specifications with customers, and for certification 
applications to state agencies. 

- 

. 6.2 Quality Assurance Project Plans (QAPPs) 
- _ _  

Several NET laboratories have specialized operations, including 
mobile laboratories, food testing, stack testing, and industrial 
hygiene monitoring. For each of these areas and for specific 
environmental projects, a single Quality Assurance Project Plan 
(QAPP) will be completed by each NET Division. Guidance 
documents for QAPPs include: 

Interim Guidelines and SPecifications for Preparing Qu ality 
Assurance Project Plans, (QAMS-005/80, 12/80), USEPA 

i DER Guidelines for Preparinq Quality Assurance Plans, State 
of Florida (DER QA-OOl/SS) 
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7. STANOARD OPERATING PROCEDURE3 

Eac.. Region or Divis ion,  w i t h  the assis tance and direct ion of the 
Regional Quality Assurance .Manager, will develop SOP8 .-- for- all 
ana ly t i ca l  ' a c t i v i t i e s  In which the laboratory participate8.- 
Whenever possible, Sops must be based on federal, s t a t e ,  or loca l  
approved methods. SOPs w i l l  be used i n  training, i n  identifying 

~- - _- -- --and--correcting-problem analyses i n  methodology - f iyfovGnt,  &-d 
In  procedural audi t s .  

The 
contained in Appendix A; 

NET guidance document for preparing SOPs Is the SOP Program 

I n  addition t o  a n a l y t i c a l  SOPs, SOPs w i l l  be developed through 
t h e  Regional and/or Corporate Offices for the following. 
operations which have an impact on da ta  quality: 

Sample Management 
Reagent/Standard Preparat ion 
General Lab Techniques 
Equipment Ca l ib ra t ion  and Maintenance 
QC Data 
Corrective Action 
Data Reduction and Val idat ion 
Reporting 
Records Management 
Waste Disposal 
Health & Safety 

Regions 
by reference. 

may incorpora te  SOPs i n t o  t h e i r  QAPs or Fncorporate them 

. .  
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The object ive of the Inter laboratory Testing Program ( I T P ) ,  in 
conjunction with other NET QA programs, is to  C O n t i n U O U S l y  
monitor and improve NET data  q u a l i t y .  The I T P  Consists of 
periodic double b l ind  performance evaluation samples which are 
analyzed bv each NET Division. Results of these analyses are 
evalbated by an independent vendor. I n  additixn,- _s-tatis-tical----- 

----evaluat-i-on--of-Tach-NET- - D i v i s l ~ n - i s - - ~ ~ f o ~ ~ d - b y  the Corporate 
Qual i ty  Assurance Director to i den t i fy  poten t ia l  problems a t  each 
Division. Resources throughout NET a r e  devoted t o  correction of 
problems so ident i f ied .  More d e t a i l s  on the I T P  are presented in 
Appendix 8. 

............... - .  . .  

000622 
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NET'S LIMS (LABSYS) w i l l  be capable of accepting d i r ec t  t ransfer  

i n t e r f ace  w i l l  be programmed t o  check for-approval of data. - 

9.2 Validation 

Data va l ida t ion  i s  defined as the process whereby data are 
accepted This aspect of 
Qua l i ty  Assurance involves establ ishing specif ied c r i t e r i a  for 
data  va l ida t ion .  The QAP w i l l  ind ica te  the specif ied c r i t e r i a  
t ha t  w i l l  be used for data  validation and these w i l l  be contained 
i n  the applicable a n a l y t i c a l  SOPS as w e l l .  

. Of da ta  from computerized instrumentation systeM. This 

- - __ - __ ~- ____ 

or  re jec ted  based on a se t  of c r i t e r i a .  

. _  
... 

. . .  

-. : e--- - -  

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

9 . 3  Storaqe 

~t e v e r y s t a g e  of d a t a  pr essing in-which a permanent collection 
of data- i s  s tored,  procedures must be-establ ished t o  ensure data 
Integrity- and secu r i ty .  QAP/QAPPs-must ind ica te  how specific 
types of data w i l l  be s tored  wi th  respect  t o  media, conditions, 
loca t ion ,  re tent ion time, and access. 

9 . 4  Transfer - - - _ _  - - - 

QAP/QAPPs w i l l  descr ibe  procedures which w i l l  be used t o  ensure 
t h a t  da t a  t r a n s f e r  i s  error-free (o r  has an admissible error 
r a t e ) ,  t h a t  no information i s  los t  i n  the transfer, and t h a t  the 
i n p u t  I 3  completely recoverable from the  output. QAP/QAPPS W i l l  
ind ica te  a minimum number of da ta  t r ans fe r  steps in the 
processing of data .  . 

9.5 Reduction 

Data reduction inc ludes  a l l  processes which change ei ther  the 
form of expression or quantity of da ta  values or numbers of data 
items. T h i s  category includes va l ida t ion ,  verification, 
s t a t i s t i c a l  and mathematical analysis. It  is  d i s t i n c t  from data 
transfer i n  tha t  it involves reducing the s i z e  or dimensionality 
of the da ta  se t .  

._ 

- -  - - _- - _ _  _ -  

_ _  - 

Validation of the  data reduction process i t s e l f  must be addressed 
(i.e. . software va l ida t ion )  appropriate t o  the  l e v e l  of e f fo r t  
involved. ---Common s a - e a c h  type of processing i s  the capabi l i ty  of 
a reviewer t o  r e l i a b l y  check the v a l i d i t y  of t h i s  conversion 
process aga ins t  some prescribed methodology which will be 
contained i n  the a n a l y t i c a l  SOP.. - 

- _ _  -- _ _  - - _ -  _ -  
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10. DATA QUALITY ASSESSMENT 

It is NET'S objective to consistently produce data of adequate 
accuracy, precision, completeness, representativeness, and 

_ - .  . - -  - ._ comparability. - 

Accuracy - The measure of the degree of agreement between and 
analyzed value and the true or accepted reference value. 
Accuracy is measured as a comparison between the analyzed value 
and the true value and is usually expressed in terms of error, 
bias, or percent recovery. 

Precision - The esthate of variability of measurements. Common 
analytical tenns used to describe precision Include repeatability 

in different laboratories. Precision measures include standard 
- - - _  - deviation, coef ficient of variation, or- -relative percent 

difference. 

- which is -associated with _a single analyst (within laboratory) , .. - -  - and reproducibility-, w M c h  is associated with different analysts 

Completeness - The measure of mount of valid data obtained from 
the analytical measurement system. Completeness is expressed as 
a percentage of the number of valid measurement that should have 
been or were planned to be collected. 

0 
Representativeness - The measure of how closely the measured 
results reflect the actual concentration or distribution of the 
chemical compounds in the sample. 

Comparability - The measure of how closely sample data generated 
by NET compares-with sample data generated by another laboratory 
or laboratory group. 

Performance audits provide a systematic check of a laboratory's 
operations and measurement systems. For maximum ~ ~ e f ~ l n e ~ s ,  two 
types of performance evaluation (PE) samples are employed: a 
"single blind' and a "double blind". 

- - -  - 

Sinqle a 
PE, but the true values of the analytes are unknown. The results 

problems within the operating group. 

Double blind - A sample which appears to be a routine client 
sample; the identity and values are both unknown to the 
laboratory. Double blind samples are useful in identifying 
technical systematic problems, random analytical problems, and 
nontechnical systematic problems. 

blind - A sample which I s  known by all concerned to be 

I of these samples are useful in determining technical systematic ' 
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10.2 General Remireme.nt8 
e 

The following quality control checks should precede Sample 
analyses in the order presented where applicable. Methodologies 
and specific matrices may require additional QC checks. All QC 
checks performed-, with specific quantitative acceptance Criteria, 
will appear in analytical SOPS and QAP/QAPPs. 

---Me thod-blanks-( con t&na t ion-ch*-ck) : - - - - l ~ a n a i ~ ~ i ~ l - b ~ t c h ~ r  
preparation process. 

- Initial Calibration Verification Standard (independent 
reference required every calibration) : 

- Continuing Calibration Verification Standard (one of the 
standards used for the calibration): 

1 per calibration 

daily 

- Duplicate analyses (precision check - may be MS/MSD): 1 in 20 
or analytical batch if the batch is less than 20 per day. 

- Spiked samples (accuracy check): 1 in 20 or analytical batch 
if the batch is less than 20 per day. 

e 10.3 Other SPecific Requirements 

10.3.1 Detection Limits 

Detection limit studies in reagent water will be performed for 
all analyses offered at each Division. No analytical data Will 
be reported less than the detection limit without a qualifying 
statement in the analytical report. Detection limit studies will 
also be performed upon addition of a new instrument or analytical 
method. Such studies will be performed in accordance with 
procedures incorporated Into the method in question, or in 
accordance with an approved MDL SOP, or as in 40 CPR 136 Appendix 
B, Revision 1.11 where not otherwise available. 

I 

i 

I 

I 

! 

10.3.2 Calibration 
a ’  

Instrumental calibration curves will be generated at a frequency 
consistent with the instrument * used and its stability. 
Calibrations will be prepared according to the SOP for each I 

instrument or method employed. 
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l Q . 3 . 3  Additional QC for ICP 

In addition to the QC peasures described abovee the 
perfonnance check samples will be included in all I C P  
as required by the methods being used: 

- Interference Check Sample 
- ._. _ _  . 

following 
analyses e 

- ICP Interelement Correction Factors - ICP-Li-nTRanges 

10.3.4 Additional QC for GC/MS Analyses. 

GCMS analyses must meet respective analytical (BFB 
DFTPP for SVOs) tuning criteria at a dnimum of 
hours of operation. 

for VOAa and 
every twelve 
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11. CORRECTINE ACTION 

The Corporate office may be considered a technical resource Zor e 
corrective action. The Corporate office may require Corrective 
action based upon results of ITP sample analyses, Results from 
the following QA activities may also initiate Corrective action: 

. .  _. - - Performance audits 
__- - __- -___ ~ - Systems audl t s  

- 
Corrective 
controls at the analyst level on a daily basis .  

Failure to adhere to this QA Plan, its Programs, QAPs or SOPs 

actions will be minimized through the use of internal 

It is the responsibility of quality assurance personnel to 
identify and report corrective action; it is the responsibility 
of managers at all levels to insure that the prescribed 
corrective action is operational. 

SOPs,  QAPs and the ITP all specify who is responsible for taking 
corrective- actlons, when- corrective actions are to be taken, and 
who follows up to see that corrective actions have been taken 'md 
have produced the desired results. 0 \ 

. -  000c27 
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SCOPE 

NET'S standard format w i l l  be appl icable  t o  a l l  core chemical 
analyses which  labora tor ies  perform. 

STANDARD-EORMAT-REQtJIREMENTS--- - -- - 

Cover. The cover of each ana ly t i ca l  SOP w i l l  indicate  t h a t  what 
follows is an NET Standard Operating Procedure. A "copyright 
# # # #  NET. must appear on this page, a long w i t h :  

- I d e n t i f i c a t i o n  of the analyte  or s u i t e  of analytes t o  be 
measured (e.g. Volat i le  Organics i n  Waters and Soi l s )  

- General information about the  methodology employed i n  the 
procedure (e.g. GCMS) 

- A r e fe rence  c i t a t i o n  of an EPA approved method t h a t  most 
c lose ly  approximates t h e  SOP (e.g. Method 8240,  SW-846, 1986) 

- NET Region and Dlvlslon(s) i n  which the SOP Is used 

- Revision # and date revised 

- Location of and path on the  Altos computer where the  SOP is 
s tored .  

- Signature  of t he  Division Manager and Regional QA Manager. 

Pagination. Each page of the SOP w i l l  be consecutively numbered 
as "Page # of # # "  where # #  i s  the to ta l  number of pages. This 
w l l l  be i n  the upper r i g h t  corner of each page along w i t h  the 
method number, revision number, and date of the  revision. 

Format. Every ana ly t i ca l  SOP w l l l  address the following items as 
a minimum. The order tha t  these Items appear below Is the 
preferred order. 

1. 
2. 
3. 
1. 
5. 
6. 
7. 
8 .  

Scope and Application 
Summary of the Method 
Safety 
Reagents and Materials 
I n t e r f e r e n c e s  
Analytical Procedures 
Quality Control 
References 
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Appendix 8: ITP 

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

..- . 
. - ...... _. .. 

.. 

. . . . . . . .  

. . . . . . . .  - .. .......... 

. .  ...-. ... - .  . . . . . .  . .  .- .& . _,_ - . ._ - ... .. .. 



Date: Jmuary 10,  1990 
Page 25 02 36 

8.1 COMMUNICATIONS 

Requests' for ITP Sample Analyses f-rom t h e  QA Director s h a l l  be 
addressed t o  the Division Managers and Regional Quality Assurance 
Managers w i t h  copies- to' t h e  Corporate of f icers  and RegioLal 
Managers. T N F e - ~ e s t  sha l l  be received before the a r r i v a l  of 
the sample(s) and w i l l  i d e n t i f y  the or ig in  of the samples, the 
parameters t o  be run, and repor t ing  requirements. - 

Results of ITP Sample Analyses sha l l  be reported by the QA 
Director t o  a l l  Corporate Officers, Regional General Managers, 
Regional QA Managers within a t  most one month of the scheduled 
reporting date. T h i s  report s h a l l  include ident i f icat ion of the  
t h e  o u t  of control values reported as w e l l  a s  the control limits 
f o r  a l l -  analyses. I n  additiorf, a l l  values reported by a l l  
labora tor ies  par t ic ipat ing sha l l  be included i n  t h i s  report .  The 
QA Director may disregard a l l  da t a  fo r  a s ingle  analysis based on 
s t a t i s t i c a l  considerations. I n  t h i s  case, the  analysis w i l l  be 
ident i f ied  i n  t h e  Results report w i t h  the reason for disregarding 
t h e  analysis .  

-- __ ____---~- 

Corrective Action Reports (CARS) w i l l  be furnished t o  the QA 
Director by the Regional QA Managers w i t h  a concurrent s ignature  
from the  Division Manager on corrective action taken for out of 
control  Division analyses i d e n t i f i e d  by t he  resu l t s  report. CARS 
w i l l  i d e n t i f y  a reference for ana lys i s  methodology, QC parameters 
and control limits appropriate t o  the analysis,  a na r r a t ive  
discussion of l i ke ly  causes of error, and a description of 
specific s teps  taken t o  correct the  o u t  of control analysis. In 
addition the  CARS w i l l  include the results of t h e  Division's 
performance on a Regionally managed PE administered t o  t h e  
laboratory by the Regional QA Manager. CARS w i l l  be due t o  the 
QA Director within two to  four  weeks of publication of the 
results of ITP sample analyses report. The due date for CARs 
s h a l l  be indicated i n  t h e  r e s u l t s  report. 

Regional Corporate Action P l a n s  (RCAPs) w i l l  be free-form reports 
by the  Regional General Manager to  t h e  Quality Assurance Director 
and the Vice President of Technical Services for a l l  analyses a t  
Level Two corrective ac t ion  t h a t  have not  been resolved a t  t h e  
Division level. kCAPs w i l l  be due wi th in  one month of the l a t e s t  
out  of cont ro l  PE. 

ITP  Proqram Assessment 

The Biannual Report w i l l  provide a n a r r a t i v e  and ;quantitative 
assessment of the progress of the ITP. Annually, the QA Director 
and the Regional QA Managers sha l l  make j o i n t  recommendations, as 
elicited from biannual. meetings of q u a l i t y  assurance personnel, 
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to the Vice President of Technical Services and to NET'8 
' President on the effectiveness of the ITP and suggestion8 for 

t h i s  Program to be incorporated in future revisions. 

. . -  . . . . . . . . . . . . . .  - ... . . . ~  . 

..... ........ . . . . . . .  . .  . . . -.. - , - , - - . - 
__ - - . . . .  
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8.2 DATA QUALITY ASSESSMENT 

8 . 2 . 1  Introduction 
- . - . . . . . . . . . . . . . .  . . . . . . .  

.... 

The purpose of t h e  NET ITP is to  supplement, monitor, and improve 
- -------Regional-and-Di-v-i s i on  -qua-1 1 ty-a s surance - a c t i v i t i e s  t-hrough-the 

use of double b l ind  samples submitted t o  a l l  laborator ies  with 
applicable ana ly t i ca l  capab i l i t y .  Every rou t ine  analysis cited 
In  the scope of t h i s  plan w i l l  be evaluated through the ITP on a 
quarter ly  basis. Data generated from these samples subsequently 
i s  reported and s t a t i s t i c a l l y  analyzed for conformance t o  the 
c r i t e r i a  s ta ted  i n  t h i s  document. Reports on performance s h a l l  
be reported throughout NET. Problem analyses a t  t h e  respective 
Divisions s h a l l  be noted i n  these reports and correct ive action, 
depending on the  history of t h e  problem, w i l l  be implemented as 

_ _  - explained-in-B.-3.--- - - - -  - - - - - 

- - B . 2 . 2 -  Generak-Control L - b d t  Development 

Data from a l l  laboratories (including non-NET laborator ies)  
par t ic ipa t ing  i n  an ITP s h a l l  be used t o  determine control  limits 
for any . p a r t i c u l a r  analyte. The methodology for determining 
control  limits for an a n a l y t e  i s  as follows: 

1) The data i s  tested for outliers us ing  the Grubbs T-test T a b l e  
B.l. O u t l i e r s  a t  t he  5% significance leve l  are then discarded 
from t he  data set for  an analyte .  

2) plus  
or minus two s tandard  deviat ions from the mean. These are  the 
control  limits for any I T P  analyte. However, to account for 

I -- djfferences i n  s i g n i f i c a n t  f igures between reported values and 
control  limits, reported values exceeding p lus  or minus 2 .1  
standard deviat ions from the mean w i l l  be the used to  i n i t i a t e  
cor rec t ive  action. 

Using t h e  remaining d a t a ,  control limits are defined a s  

The two standard d e v i a t i o n  control limit may be changed upon 
agreement by t h e  V i c e  President  of Technical Services and the 
Corporate QA Director. 

. . . .  

- 
. . . .  . . .  . . . . . . . .  

.- ..... _ _  - - 
........ 

-~ 
. . . . .  . .  . - 

. .  :e 
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8 .2 .3  Qrqanic Analyses 

Since most organic analyses a r e  a multicomponent analysis and t he  
I T P  t e s t s  an analy t ica l  opera t ion  r a the r  than an analyte,  the 
following analyt ical  groups w i l l  be scored separately by the  ITP: 
1) Volat i les ;  2 )  Semivolat i les ;  and, 3 )  Pesticides. The 
following algorithm adapted from the  EPA's CLP progrbm s h a l l  be 
used t o  generate a score for each of these analyses: 

1 
____ ~ _ _ _ _ _ _  -___ __ 

Score = 100 - [ ::!? (2A + B + C) + 2 .2  (D + E) 

where x = the number of TCL compounds spiked in to  the sample 

A = the number of s p i k e d  TCL compounds not ident i f ied 

B = the number of TCL spiked compounds iden t i f i ed  but  misquantitated 

C = the number of unspiked TCL compounds 

a 

. -  

. .  

. .  

e 

D = the number of spiked non-TCL ( T I C )  compounds not i d e n t i f i e d  

E = the number of unspiked T I C  compounds ident i f ied 

TCL = CLP Target Compound L i s t  

T I C  = non-TCL Tenta t ive ly  Iden t i f i ed  Compound 

An 
overal l  score is l e s s  t h a n  85% for the  analyt ical  group t e s t ed .  

organic analysis s h a l l  be judged t o  be out of control i f  t h e  

8.2.4 Scorinq for the Biannual R e p o r t  

Each department (metals , conventionals/wet chem, and organics)  
sha l l  be weighted equally. 

The percentage of correc t  analyses  f o r  each department w i l l  be 
calculated based on the  t o t a l  number of a l l  analyses performed. 
Based upon the average of these  departmental averages f o r  the 
biannum, the laborator ies  w i l l  be ranked. 

B.2.5 Special Rules 

1) Data reported a s  less  than the  detect ion l imit ,  when the 
laboratory's detection lhdt f a l l s  w i t h i n  or above the c o n t r o l  
l fmi t  range, sha l l  be judged a c o r r e c t  analyses. If the 
laboratory 's  detection limit i s  less than the lower control limit 
and the analyte  I s  reported as a non-detect, the analyte shall be 
judged out  of control. 
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2)  I f  more than 409 of the laboratories report an unsplked 
compound, that compound will not be considered for scorlng 
purposes. 

3 )  
conducts and-NOT providing notification 1.e. 
be deemed to have an incorrect analysis (out of control). 

A laboratory not reporting an ITP analysis that it. normally 
not reported, shall I 

- --___ - -.___ 

. .  

. .  

. - . . . . .  - - . . .  
. .  . -  - 

. . . . . . . .  . . . . . . .  . ...._ . - 
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TABLE 8.1 Grubba Teat for Outlying Observation8 

This t e s t  ia u s e f u l  f o r  making s t a t i s t i c a l  decisfons on the 
re jec t ion  of o u t l i e r s .  The procedure for us ing  l t  is  as follows: 

1. Rank the data i n  order  of increasing numerical Value. 
- _ - -  - 

'h X1 '  x2 < X 3 '  e . .  < Xm1 < 
__- 2 r D e c  ide-whe ther-the-~mal-le s t,X1I-or-~-e---~arges t 7 - X T - h  

suspected t o  be an o u t l i e r .  

a l l  da t a ) .  
3 .  Estimate the standard deviat ion,  s, of the data set  (using 

4. Calculate the appropriate  value of T as follows: - - x - x1 xn-  x 
T = ------ or T = ------ 

~ 

8 8 
_ _  _ -  _ _  - - - - -  - _  - _  - - - _ _  

- 5.-  Selec t  t he  risk you a re  w i l l i n g  to -tpke _fer fa l se  rejection. 
6. -Compare- T w i t h  values tabulated- in- this t-&le, depending on n 

and the acceptable r i s k .  If T is 1arger:tha.n the tabulated 
value,  r e j e c t i o n  may be made w i t h  the  associated r isk.  

Values for-Use - - Fn-the - _  Crubbs Test for Outliers 

Number of- - I - Risk of False Rejection 
Data Points 0.1% 0.5% 1.0% 5.0% 10.0% 

3 1 .155  1.155 1 . 1 5 5  1.153 1.148 
4 1 .496 1.496 1.492 1.463 1.425 
5 1 .780 1.764 1.749 1.672 1.602 
6 2 . 0 1 1  1.973 1.944 1.822 1.729 
7 2 . 2 0 1  . 2.139 2.097 1.938 1.828 
8 2 .358  2.274 2 .221 2.032 1.909 
9 2 .492  2.387 2.323 2.110 1.977 

2 .606 2.482 2.410 2.176 2.036 10 
1s 2 .997 2.806 2 705 2.409 2.247 
20 3 .230 3.001 2.884 2.557 2.385 
25 3 .389 3.135 3 . 009 2.663 2.486 
50 

100 4 .004  3.754 3.600 3 . 207 3.017 
3 .789 3.483 3.336 2.956 2.768 

Tabulated values obtained i n  p a r t  from ASTM E-178 which should be 
consulted for more extensive tab les .  Reference: P.E. Grubbs 
and G. Beck, "Extension of Sample Sizes and Percentage Points 
for Signif icance Tes t s  of Outlying O b s e ~ a t i o n s , ~  Technometrics, 
TCMTA, 14 (NO. 4 ) :  847-54 (November 1972) .  

. - . . . . - -  . 
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B. 3 CORRECTIVE ACTION 

A t  any correct ive action l e v e l ,  t h e  Corporate o f f i ce  may be 
considered a technical  resource a f t e r  exhausting other  avenues. 
These requirements apply t o  a s i n g l e  analysis a t  b Division. 

Level Zero - I n  Control Analysis 
. . - -- 

_____- 
Thi-s-i-a--the--lde-a 1-pla-ce-to-be<-I t-rWpri%S%t 8 no pr 15FlKstory of 
problem analyses ( t h e  p a s t  Is forgotten).  Note that Level Zero 
may be entered from any subsequent correct ive action Level. 

Level One - Any ITP Analysis Out of Control 
/ 

Any ITP analysis judged. out of cont ro l  by B.2 w i l l  require  
submission of a CAR t o  the QA Director. This  CAR w i l l  contain 
t h e  results of an i n t e r n a l ,  b l i n d  PE sample managed by t h e  

- - - Regional--QA Manager; - -  a f t e r - co r rec t ive  actiohhas been taken. 
' T h i s  PE mist--&: a-standard ex te rna l  t o  the,calibration of the  

analysis ;  i t  must  -have had i t s  t r u e  concentration assigned 
, outside t h e -  Division and it must have documented acceptable 

_ _  control  l imits 'assigned t o  it. 

Level N o - - - -  Two- I T P  Analyses Out of Control-. 

- Ent ry  i n t o  Level.Two can occur when: 
e - :  . - 

1) The in t e rna l ,  b l ind sample required i n  Level One, administered 
by the Regional Qual i ty  Assurance Manager, can not be run within 
control limits and reported by the CAR due date, or, 

2)  Two consecutive corporate  ITP analyses are out of control .  
I 

Level Two requires the following cor rec t ive  action: 

s - A de ta i l ed  SOP of the a n a l y s i s  i n  a required format. 

, - A Regional Corporate Action P l a n  (RCAP) from the Regional 
L Manager t o  the QA Director and t h e  Vice President of Technical Services identifying how he or she intends to  bring the ana lys i s  

i n  cont ro l .  This  report  may be verbal, and Is not constrained by 
any format other than t h a t  it must address and s p e c i f i c a l l y  . attempt to  resolve the problem ana lys i s .  

Level Three - Three ITP Analyses Out of Control 

Level Three is reached when the  next ITP analysis a f t e r  Level Two 
Is out of control. If Level Two ac t ion  yield8 an in con t ro l  ITP 
analysis ,  the Division reverts t o  Level Zero for the analysis .  
A t  Level Three, the Regional General Manager removes t h a t  
ana lys i s  from the Division's product l ine ,  making every e f f o r t  t o  
subcontract the analysis  wi th in  NET. 

I .  

e 
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To e x i t  Level Three, the Regional Manager pet i t ions the Vice 
President  of Technical Services for another ITP 8aWle. The 
Division's analysis remains i n  Level Three u n t i l  t h i s  ITP 
a n a l y s i s  i s  run successfu l ly .  An i n  con t ro l  I T P  sample analysis 
r e s u l t s  i n  Level Zero s t a tus ;  the Division may run the analysis 
again for hire. 

How t o  Complete t h e  Corrective Action Report (CARL 

-Sect ton  -1- of -Par t--ly" ' R i e - P r o l 5 l ~ m " ~ h ~ l d - b ~ l  l e d - i n i n g  data - 
from t h e  QA Director's ITP #mot Resul ts  Report, for those 
analyses  t h a t  have been i d e n t i f i e d  as o u t  of control i n  t ha t  
report. 

For Section 2 of Pa r t  1, "The Analysism, the Method Reference 
m u s t  c i te  an EPA approved ana ly t ica l  method, e.g. Method 8240 ,  
sw-846, 3rd Ed.: "Volat i les  by GCMS" is  NOT acceptable. 
Instrument I D  and type mus t  ident i fy  the  manufacturer Of t he  
primary ana ly t ica l  instrument used, e.g. Perkin-Elmer,  and t he  
Model #, e.g. 6500, +nU t he  type, eig.  ICAEPS. 

The "QC Indicator" is t h e  most d i f f i c u l t  t o  fill out because of a 
wide v a r i a b i l i t y  among methods. "CL" and "CL ref' refer t o  
c o n t r o l  l i m i t  and t h e  reference from which t h e  control limit was 
obta ined  respectively ( the l a t t e r  may be i n t e r n a l l y  derived) A 
"continuing c a l i b r s t l o n  standard" i s  a laboratory standard such 
a s  a mid-point ca l ib ra t ion  standard used d a i l y  or batchwlse t o  
v e r i f y  the ca l ib ra t ion  has not d r i f t e d .  "External standard 
v e r i f i c a t i o n "  i s  an independent (of t h e  ca l ib ra t ion  standards) 
re ference  standard such as those ava i lab le  from the  Environmental 
Monitoring and Support  Laboratory i n  Cinncinat i .  

. .  - 

__- 

a 

i 
f 
P 

i : 
i 
f 

i 
i 

I 

! 

? 

c 



Date: January 10, 1990 
Page 3 3  of 36 

Pigure B . 2  Corrective Act ion  

NATIONAL 
EWIRONMENTZCL 
TESTING, INC 

Report 

Corrective 
A c t i o n  
Regort 

-~ ~~ DATE: . -. - -  - -  - - - . _ _  .. ~- -. . . . -. 

TO: QA Director cc .: 
RE : O u t  - -~ -. -of:C.on.t.r-o-l-ITP-.alue-Repor-t ed-- 

PR: 

Divi sion : Dept : 

Analysis: ITP#: 

True value: Reported value : U n i t s :  

Method reference & # :  .. 
. .-. _- - 

Instrument ID and type :  
f ,  -------------------------------------------------------------------- 

Problem Ident i f icat ion - Check ALL Boxes That Apply 
- 0 Training 0 Supervision 

n Method not followed n Login 
U 

U Q C  not performed 

UQc CLs ignored 
. -  0 Detection limits 

n 

u 0 Reporting 

0 Laboratory 

problems 0 Instrument 

1 

contamination 

or service problem 

Dilution or  calculat ion Standards supplier problem 

Corrective Action Taken: 1. 

. . .. -. 

Regional QA Manager Section Supervisor 

... .I QA .. , Manager Division Manager 
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Corrective 
A c t i o n  
Report Part 'h.ro 

- - -  DATE : - -  

TO: QA Director cc: _- -- - 

RE: Regionally Administered PE Results 

PR: Recrlonal Quality Assurance Manaqer 

ITP# : Analysis : Division: 

._ 

1 

Date of PE Analysis: 
'0 

Was the PE Single Blind? -Double Blind? 
. -. a 

Is the Analysis now in Control: 

Comments: 

Regional Quality Assurance Manager 
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DETECTION LIMIT (DL) 
_____-- 

Date run Measured DL 
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METHOD BLANK 
___ Con - t r 0.1- - 
Date Concentration Limit (CL) 

Corrective Action Report - Quality Control Indicator8 

I T P #  : Anaylsis: Division: 

Detection LFmit Reference I Method Blank CL Reference 
I ~~ 

EXTHWAL STANDARD VERIPICATION - INDEPENDENT REFERENCE 
True Measured CLS 

Date run Concentration Concentration 
- 

External Standard Control Limit Reference 
- _ _  - - .  

CON" ZNUZNG CALI BRAT ION V E R I  P ICATI ON-ON-GO W G  CALIBRATION CHECK 
True Measured CLS 

Date run Concentration Concentration 

LCS Control Limit Reference 

A C C W  CHECK - SAMPLE SPIKE 

Date run Conc. Conc. Added Observed Recovery 
Sample Spike Total Conc. Percent 

Accuracy CLs Accuracy Control L b d t  Reference 

PRECISION CHECK - SPIKE C SPIKE DUPLICATE OR SAMPLE C DUPLICATE 
True Relative $ 

Date run Conc . Difference (RPD) RPD CL RPD CL Reference 
~ 

~~ ~~ ~ - 

CALIBmTION 
Date run # of standards Lowest standard Highest standard 

Calibration CL Observed Calibration CL Reference 

Concentration Concentration 

SIGNATURE DATE 
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Figure B . 3  ITP Corrective Action Plowchart 
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- - -____ 
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