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1.0 INTRODUCTION *p 2162 
This report summarizes the boring information regarding the depth and location of the lime sludge and 

the underlying coarse grained unit in the area of the U P S .  

Soil borings were drilled in and around the vicinity of the Lime Sludge Ponds (LSPs) during the 

Characterization Investigation Sampling (CIS) performed in 1987-1988 and the Operable Unit 2 (OU2) 

Remedial Investigation/Feasibility Study (RI/FS) in 1992-1993. These borings were drilled to obtain 

lithological information to support the investigations and for subsequent conversion into groundwater 

. monitoring wells. The lithological information provides a basis to estimate the depth of the lime sludge 

in the U P S  and to determine the location of the underlying coarse grained unit near the U P S .  The 

collected information will be used to assist in development of LSP excavation design documents. The 

design will be developed to provide the capability to adjust to a range of conditions that may be 

encountered during excavation of the lime sludge. 

The CIS and WFS investigations on the U P S  also obtained chemical and characterization data on the 

lime sludge and surrounding soil berms; this information is summarized in the Implementation Plan for 

the U P S .  
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.Ls 2162 2.0 LIME SLUDGE DEPTH 1 

According to the original design drawing (Drawing No. 3008-A-05-A, dated February 12, 1952), the 

LSPs were designed to be two incised ponds with a bottom elevation of 568 feet (all elevations are 

reported as feet above mean sea level, or msl). The design also noted a water elevation of 573.5 ft. 

(water depth of 5.5 feet deep) and a top of berm elevation of 576.5 fi. (total depth of 8.5 feet deep). 

Visual observations and recent mapping (based on 1999 ground survey) indicate that additional material 

was placed around the perimeter of the south LSP to increase the height of the berm. 
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7 

During the CIS and the WFS, borings were drilled in the LSPs to obtain samples for chemical analysis 

and estimate the depth of the lime sludge. No survey information regarding horizontal and vertical 

locations of the CIS borings was recorded, and the locations as shown are approximate. The results of 

those borings are summarized on Table 2-1 , and the associated boring logs are presented in 

Attachments A and B. 

J 

Placement of material in the north LSP ended in the early 199Os, after the CIS borings were drilled in 

1987; therefore, the vertical sample coordinates are not relative to the present surface. Based on 

topography developed from a 1999 field survey, the east side of the pond is dry and has a surface 

elevation of approximately 577. The west side has standing water with a water elevation of 

approximately 576.5 ft. As shown on Table 2-1, borings drilled in the north LSP encountered lime 

sludge depths of 2 to 8.5 ft. The estimated bottom of lime sludge ranges from elevation 567 to 575 ft. 

However, borings indicating that the bottom of the sludge is above 570.5 feet were located at the edge 

of the pond and probably went through the pond sideslope. The borings in the middle of the north LSP 

indicate that the bottom of lime sludge is in the range of elevation 567 to elevation 569 ft; this is 

consistent with the design bottom of elevation 568 ft. 

Placement of material in the south LSP stopped in the 1960s; therefore, both the CIS and WFS . 

investigations were conducted following the conclusion of material placement. Based on topography 

developed from the 1999 ground survey, the surface of the south LSP ranges from elevation 578 ft on 

the west side to elevation 580 fi at the northeast comer. The berm around the perimeter of the south 

pond ranges from elevation 580 ft  on the west side to elevation 582 ft  on the east side. As shown on 

Table 2-1, borings drilled in the south LSP indicate lime sludge depths range from 10 to 12 feet. The 
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estimated bottom of lime sludge ranges from elevation 566.5 ft to elevation 569 ft; this is consistent 

with the design bottom elevation of elevation 568 ft. 

In situ moisture density measurements (GEO-12, GEO-13, GEO-14 and GEO-15) were collected from 

the U P S  (see Attachment C). As shown in Attachment C, the dry density of the material ranged from 

44.4 lbs/cf to 50.5 lbs/cf and the moisture content ranged from 57.8 to 82.7 percent. 
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3.0 COARSE GRAINED UNIT i 

A coarse grained unit (CGU) underlies much of the LSP area. It was encountered in many borings 

drilled in the area during previous investigations. Key information about the CGU is summarized in 

Table 3-1. A map showing the boring locations and the boring logs are presented in Attachment D. 

The CGU, as defined and referenced in this summary report, consists of material classified as sand, 

gravel or a combination of these materials based on Unified Soil Classification System (USCS) 

classification guidelines. As shown on the boring logs, there is also a layer of silt in the area tha is 

sometimes adjacent to the CGU. 

The CGU in the LSP area is neither laterally nor vertically persistent. As shown in Table 3-1, its 

thickness varies from 0 feet (borings 1041 and 1034) to 8.5 feet (boring 2042). The CGU transitions to 

clay (borings 1041 and 1934) and silt (borings 1210 and 2935) in the southeast corner of the LSP area. 

In addition, the coarse grained unit transitions into clay-like sediment in a small area of the northwest 

comer of the U P S  near borings 1937 and 2939. 
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The top of the CGU varies from gravelly sand at elevation 557.9 feet msl, as encountered in boring 

1039, to silty sand at elevations 571.2 feet, as encountered in boring 1176. The top of the CGU is 

above elevation 567 feet, as evidenced by the borings on the east side of the LSP (1 134 - sand and 1176 

- silty sand); therefore, the CGU will likely be encountered during excavation of the LSP to elevation 
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567 ft. 18 

Measurements of the perched groundwater elevations within the CGU in the U P S  indicate that the top 19 

of the zone varies from elevation 570 ft  to elevation 575 ft. Previous sampling and modeling have 

shown that the CGU extends eastward beneath the Former Production Area, thus indicating that 

groundwater may flow into the LSP area during excavation, construction of the water management 

perimeter drain system, as discussed in the separate Water Management Plan for the U P S .  
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facility, and subsequent operations. Control of this perched groundwater will be managed through a 
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ATTACHMENT A 

Map of CIS Borings and Boring Logs 

Boring No Location 

47-0 1 North Lime Sludge Pond 

47-02 North Lime Sludge Pond 

47-03 North Lime Sludge Pond 

48-01 

48-02 

48-03 

South Lime Sludge Pond 

South Lime Sludge Pond 

South Lime Sludge Pond 
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BOREHOLE AND TEST PIT SUMMARY$ 

'BOREHOLE DIA 
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SAMPLE 
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LISSTAUTION DATE: STRATIGRAPHIC ORDER 

ENSCREEN LENGTH FT.1: 
ENSCREEN AREA (IN2IFT.1: 

VISUAL DESCRIPTION 
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ATTACHMENT B 

Map of RI/FS Borings in Lime Sludge Ponds and Field Activity Daily Logs 

Boring No 

1956 

. 1957 

1957 

1958 

1961 

1962 

1963 

1964 

Location 

North Lime Sludge Pond 

North Lime Sludge Pond 

North Lime Sludge Pond 

North Lime Sludge Pond 

South Lime Sludge Pond 

South Lime Sludge Pond 

South Lime Sludge Pond 

South Lime Sludge Pond 
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ATTACHMENT C 

Map of Geotechnical Samples and Geotechnical Results 

Boring No Location 

GEO-12 North Lime Sludge Pond 

GEO-13 North Lime Sludge Pond 

GEO-14 South Lime Sludge Pond 

GEO- 15 South Lime Sludge Pond 
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ATTACHMENT D 

Map of RI/FS Wells in LSP Area and Boring Logs 

Boring No 

1039 

1041 

1134 

1176 

1210 . 

1934 

1937 

2042 

2935 

2939 

Location 

North of North Lime Sludge Pond 

Northeast of North Lime Sludge Pond 

Northeast of North Lime Sludge Pond 

East of North Lime Sludge Pond 

East of South Lime Sludge Pond 

South of South Lime Sludge Pond 

West of North Lime Sludge Pond 

South of South Lime Sludge Pond 

East of South Lime Sludge Pond 

West of North Lime Sludge Pond 



I 

I 

'i 
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I 
I 

I .  
I 
I 

I 

- i  I '1 

\ 
\ 

1 
I 
I 
I 

NORTH LIME SLUDGE POND 

SOUTH LIME SLUOGE POND 

K-65 SLURRY UNE 
(OeOuBLE UNIT 3) .. 

LEGEND: 
e RI/FS GROUNDWATER WELL LOCATIONS 

EXTENT OF FILL ----- 

,-... -...- _ _  -. -... ...-...- I- - 
:-. 11- 

'1 1'. , 

! 1176 : :.. I I 

I 
I 

I 
I 

I I 

GROUNDWATER MONITORING WELLS IN THE LIME 
SLUDGE PONDS STUDY AREA 
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PROJECT N W E R :  602 3.2 

BORING NWBER: 1039 

GROUND ELEVATION: 577.4 

EWCINEER/CEOLOG1ST: M SLUSARSKI 

PROJECT NAME: FMPC R I / F S  

COORDINATES: NORTH 480,?9.12 EAST 1,379,659.05 DATE: 04/09/88 

DATE STARTED: 04/08/88 

DATE COWPLETEO: 04/09/88 

GUL: Depth N/A Oate/Tim N/A 

Depth N/A Oate/Time N/A 

VERY STIFF, BROUN (10YR 3/2), CLAY, ROOTLETS, DRY. 

STIFF, GREY/BROUN (10YR 4 / 1 ) ,  CLAY, DRY. 

VERY STIFF, OLIVE/EROUN (51  4/31 MOTTLED, CLAY, DRY. 

CL 

CL 

CL 

0.0 

1.5 

008431 
04/08/88 
0921 

3.0 

4.5 

6.0 

7.5 

008432 
04/08/88 

09% 

008433 
04/08/88 

0933 

008434 
04/08/88 
0938 

008435 
04/08/88 
0941 

2.5 

2.0 

1.5 

NIA 

H n u :  0 ppn 
ar = 100 cpa 

H w  0' ppn 
ar = 100 cpn 

H n u :  0 ppn 
ar = 100 CP 

H - 0  ppn 
Br = 100 cpn, 

9.0 

008436 
04/08/88 
0946 

I I I 
11.0 

008437 
04/08/88 

1327 

12.0 

13.5 

15.0 

16.5 

18.0 

19.5 

21.0 - 

008438 
04/08/88 

1414 

008439 
04/08/88 

1421 

008440 
04/08/88 

1426 

008641 
04/08/88 

1430 

008442 
04/08/88 

1505 

008.643 
04/08/88 

1508 

008466 
04/08/88 

1511 

FERNALO R I / F S  VISUAL CLASSIFICATIOW OF SOILS LSP 

DRILLING METHODS: CABLE-TOOL I PAGE I 1 OF 2 - 
E 
L S  
O A  
u n  
S P  

L 
O E  
N - 

3 
8 

10 

5 
7 
8 

5 
9 

- 

- 

R 
E l  
C Y  
O C  
V H  
E E  
R S  
Y - 
12 

- 
14 

- 
8 

E 

12 I I 1 
~~ 

VERY STIFF, GREY/BRCUW (10YR 5/1) MOTTLED, CLAY, DRY. 

15 
I 
I -- 

VERY STIFF, GREY/ERWN (10YR 5/1) MOTTLED, CLAY, DAMP. 

18 I cL 

I c L -  
11 STIFF, GREY (2.51 6/2), CLAY, DAMP. 
14 I 12 I 
14 - - 

24 
SHELBY TUBE: 
PUSHED SHELBY TUBE FROM 9.0-11.0 FT; RECOVERED 2.0 FT. 1 N/A N/A 

4 
6 

MEDIUM STIFF, GREY (5Y 5/1), S ILTY CLAY, DAMP. CL 
10 

I 

4 MEOIW STIFF, GREY (51 5/1), S I L T Y  CLAY, DAMP. CL 
7 '  14 

.. 
~ 

10 
12 
19 

17 
20 
17 

- 

- 

12 

- 
14 

MEDIUM STIFF, GREY (5Y 5/11 S ILTY CLAY, DAMP. 1.0 H w  0 ppn 
ar = 100 cpa 

1.0 Hnu= 0 ppn 
Br = 80 CP 

1.5 H n u :  0 ppn 
ar = ao cpa 

N/A HW 0 ppn 
8r = 8 0  cpa 

- ~~ ~- 

M E O l W  STIFF, GREY (51 5/1) S I L T Y  CLAY, SOnE FINE SAND, DAMP. 
13 1 1 4 1  

6 
12 14 
15 

10 DENSE, GREY (5Y  4 / 1 ) ,  UELL GRADED, GRAVELLY SAND, YET. su 

MEDIUM DENSE, GREY (5Y 4 / 1 ) ,  UELL GRADED, GRAVELLY SAND, E T .  SU 

16 14 
18 -- - 



FERNALD RI/FS VISUAL CLASSIFICATION OF SOILS LSP . 
PROJECT NWBER: 602 3.2 

BORING NUMBER: 1039 

a W N D  ELEVATIW: 577.4 

ENGINEER/CEOLOGIST: H SLUSARSKI 

PROJECT NAME: FHPC RI/FS 

COORDINATES: NORTH 480,729.12 EAST 1,379;659.05 DATE: 04/09/88 . 

GWL: Depth N/A Date/Time N/A DATE STARTED: 06/08/88 

Date/Time N/A DATE U W L E T E D :  04/09/88 Depth N/A 

04/08/81 

DRILLING HETHODS: CABLE-TOOL - 
B 
L S  
O h  
U H  
s .  P 

L 
O E  
N - 
14 
20 
21 

10 
8 
14 

- 

- 
7 
10 
11 

PAGE 2 OF 2 

R 
E l  
C N  
D C  
V H  
E E  
R S  
Y 

14 

S 
U Y  
S M  
C B  
s o  

L 

DENSE, GREY (51 4/1) UELL GRADED, GRAVELLY SAND, WET. 

I cL VERY STIFF, GREY (51 4 / 1 ) ,  CLAY, SOME FINE GRAVEL AND SILT, 
8 DRY. I 

D S  
E 
P 
T 
H 

I BOTTOU OF BORING 27.0 I 

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

NOTES: 
W P L E S  COLLECTED PER ASTH STANDARD PENETRATION TEST. COLORS IDENTIFIED USING WNSELL COLOR CHART. 
MONITORING E L L  INSTALLED. 

14 

000057 

H E D I W  DENSE, GREY (SY 4/11, CLAYEY GRAVEL, GRAVEL/SAND/CLAY CC 
HIXTURE, UET. 

SILT, DRY. 
23.51-VERY STIFF,  GREY (SY 4/11, CLAY, SU4E FINE GRAVEL AND CL 



FERNALD RI /FS  VISUAL CLASSIFICATION OF SOILS LSP 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 1041 

GROUND ELEVATION: 581.3 

PROJECT NAME: FUPC R I / F S  

COORDINATES: NORTH 480,350.15 EAST 1,379,798.62 DATE: oi/ 1 0/88 

WL: D e p t h  N/A D a t c / T i m e  W A  DATE STARTED: OC/10/68 
~ 

ENGINEER/GEOLOGIST: W SLUSARSKI D e p t h  N/A D a t e / T i m e  W/A DATE CCUPLETED: 04/11/68 

DRILLING METHODS: CABLE-TOOL 

VERY STIFF, YELLOU-BROWN-GREY UOTTLED (10YR 4 /41 ,  CLAY, DRY. 3.0 Hw 0 

30 

PAGE 1 OF 2 

I I 

B 
L S 
0 A 
Y U 
S P 

L 
0 E 
N 

2 
4 
7 

3 
5 

17 

18 
20 
18 

STIFF, GREY-YELLW BROUN UOTTLED (lOYR,5/1), CLAY, DRY. 2.0 H w ' O  

R 
E l  
C N  
o c  C B  F 
V H  s o  
E E  1 
R S  
Y 

STIFF, YELLW-BRWN (IOYR 4/3), CLAY, S W  FINE GRAVEL, CL 2.0 Hw 0 ppa 
6r = 140 cpn 12 ROOTLETS, DRY. 

STIFF, YELLUJ-BRWN (10YR 4/31, CLAY, SOME FINE GRAVEL, CL 2.0 H ~ w =  0 ppa 
6r = 140 cpn 12 ROOTLETS, DRY. 

VERY STIFF, YELLW-BROWN (5Y 4/41, CLAY, SOHE FINE GRAVEL, DRY. CL 2.5 H W  0 ppa 

GRAVEL, DRY. 
18 4.0'-STlFF, GREY-BRWN MOTTLED (10YR 3/11, CLAY, S W E  FINE CL 2.0 6r = 120 cpa 

D S  
E 
P 
T 
H 

0.0 

1.5 

3.0 

4.5 

6.0 

7.5 

9.0 

A D 1  
H A 1  
P T M  
L E E  
E 

008448 
04/ 1 0/88 
1409 

008449  
04/10/88 

1412 

008450 
04/10/88 

1417 

008451 
04/10/88 

1421 

0 0 8 4 5 2  
04/10/88 

1426 

008453 
04/10/8e 

1 4 2 8  

000058 

STIFF, GREY-YELLW BRWN UOTTLED (1OYR 5/11, CLAY, DRY. If 8 

CL 2.0 Hnu= 0 pem 
6r = 120 c p  

~ ~ 

008454 
04/11/68 N/A N/A 

PUSHED SHELBY TUBE FROM 9.0-11.0 FT; RECOVERED 0.15 FT. 

11.0 0908 

008455  3 STIFF, GREY ( 5 1  5/1), CLAY, SOHE SILT,  DNW. 
04/11/68 9 12 

0 0 8 4 5 6  5 
04/11/86 6 12 

13.5 0940 8 

12.0 0937 

STIFF, GREY (5Y 5/1), CLAY, SOCIE S ILT ,  DAMP. 

008457 5 STIFF, GREY ( 5 1  5/1), CLAY, SOME S ILT ,  DAW. 
04/11/88 5 12 

15.0 0944 7 

008458 3 STIFF, GREY (5Y 5/11, CLAY, SOME S ILT ,  DAMP. 
04/11/88 4 12 

16.5 0948 4 

008459 4 STIFF, GREY (5Y 5/1), CLAY, SOME SILT, DAW. 
04/11/88 4 12 

008460 
04/11/88 5 14 

18.0 0951 6 

1 

19.5 1100 6 

STIFF, GREY (5Y 5/1), CLAY, S W E  S ILT ,  DAMP. 

008461 3 STIFF, GREY (5Y 5/1), CLAY, SOME S ILT ,  DAMP. 
04/11/88 4 18 

21.0 1102 4 - -- 

W/A H w  0 ppn 
6r = 120 c p  

CL 2.0 HW 0 ppa 
6r = 120 cpm 

CL 2.0 H W -  0 - Ppn 
6P = 100 cpn 

CL 2.0 H n u =  0 PpD 
6r = 100 cpn 

CL 2.0 Hw 0 pFm 
6r= 100 cpn 

CL 2.0 H n t F  0 ppn 
6r= 100 Cpn 

CL 2.0 Hnu= 0 ppn 
6 r =  100 c p  

CL 2.0 H n t =  0 pem 
6r = 100 cpa 

-- 



FERNALD RI/FS 

BORING NWBER: 1041 

GROUND ELEVATION: 581.3 

VISUAL CLASSIFICATION OF SOILS LSP 

~~~~ ~ ~ 

COORDINATES: NORTH c80,550.15 kAST 1,379,798.62 DATE: 04/10/88 

GUL: Depth N/A Date/Time Y/A DATE STARTED: 04/10/88 

I PROJECT NUHBER: 602 3.2 I PROJECT NAME: FMPC RI/FS 

ENGINEER/GEOLOGIST: M SLUSARSKI Depth Y/A Date/Tiw Y/A DATE #)IPLETED: 04/11/88 

DRILLING METHODS: CABLE-TOOL PAGE 2 OF 2 

B 
L S  
O A  

S P  
L 

O E  
N 

u n  

D S  
E 
P 
1 

R 
€ 1  
C N  
o c  
V H  
€ E  
R S  
Y - 

A D 1  
M A 1  
P T M  

STIFF, GREY (5Y 5/1), CLAY, SOME SILT, DAUP. 

~ _ _ _  

BOTTW OF BORING 22.5 

S 
U Y  
S H  
C B  
S O  

L 

- 
CL 

NOTES: 
SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. COLORS IDENTIFIED USING CNNSELL COLOR CHART. 
MONITORING WELL INSTALLED. 
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PROJECT NWBER: 602 3.7 

BORING NWBER: 1134 

PROJECT NAME: FMPC RI /FS  

COORDINATES: NORTH 480,745.16 EAST 1,379,849.31 I DATE: 05/03/89 

GROUND ELEVATION: 579.8 

ENGINEERIGEOLOGIST: L S INFIELO 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 05/03/89 

D e p t h  N/A D a t e / T i m e  N/A DATE CCUPLETED: 05/06/89 

2.5 

3.0 

3.5 

4.0 

4.5 

15631 

N/A 

15632 
05/03 /89  

N/A 

15633  
05 /03 /89  

N/A 

156% 
05/03 /89  

N/A 

15635 
05/03/89 

1535 

05/03/a9 

~~ 

15636 

1 5 4 0  

15637 

N/A 

15638 
05/03/89 

N/A 

051031a9 

05/03/a9 
4 

3 
7 

FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS ss; 2162 LSP 

I DRILLING METHODS: 6-53, HOLLOU STEM AUGER U l T H  SPL IT  SPOON I PAGE 1 OF - 3 - 
R 
E I  
C N  
o c  
V H  
E €  
R S  
Y 

12 

- 

6 

- 

5 

- 

3 

- 

- 
S 

U Y  
s n  
C B  
S O  

L 

- 
CL 

- 
EL 

- 
0 
E 
P 
T 
H 

- 
1.0 

1.5 - 

1 .o - 
1.5 

L E E  

1 0  k E 

N 

1 5 6 2 7  
05 /03 /89  

1525  

HARD, DARK YELLOUISH BROUN (1OYR 4 / 4 )  LEAN CLAY, ABUNDANT 
ROOTS , DRY. 

7 
5 
6 

HARD, DARK YELLOUISH BROUN (1OYR 4/41  LEAN CLAY, ABUNDANT 
ROOTS, DRY. 

15628 
05/03/89 

1525  

15629 
05/03/89 

N/A 

Br =1~)-200 cpn 
~ 

NO RECOVERY, NO SAMPLE TAKEN. N/A 

15630  
05/03/89 

1530 

VERY STIFF, LIGHT BROWNISH GRAY (10YR 6/21 CLAY, MASSIVE, 
MOTTLED, RARE ROOTS, LEAN UlTH SOME SILT, DRY. 

2.0 

7 
5 

10 

- 

7 
9 

10 

NO RECOVERY, NO SAMPLE TAKEN. I N/A I 
NO RECOVERY, NO SAHPLE TAKEN. 

NO RECOVERY, NO SAMPLE TAKEN. 

NO RECOVERY, NO SAMPLE TAKEN. 

VERY STIFF  TO HARD, DARK GRAYISH BROW (10YR 4/2), CLAY, 
MOTTLED, MASSIVE, MEDIUM PLASTICITY, DRY. .. 

STIFF, DARK GRAYISH BROW (10YR 4/2) CLAY, MOTTLED, MASSIVE, 
MEDIUM PLASTICITY, DRY. 

CL 

NO RECOVERY, NO SAMPLE TAKEN. N/A u N/A 
NO RECOVERY, NO SAMPLE TAKEN. W A  

I I - 
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VISUAL CLASSIFtCATIUN OF SOILS 

BORING NUMBER: 1134 

GRWND ELEVATION: 579.8 

ENGINEER/GEOLOGIST: L SINFIELD 

LSP 

05/03/89 COORDINATES: NORTH 480,745.16 EAST 1,379,849.31 DATE: 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 05/03/89 

D e p t h  N/A Date/Time N/A DATE COUPLETED: 05/04/89 

FERNALD RI /FS 

NO RECOVERY, NO SAMPLE TAKEN. 

NO RECOVERY , NO 'SAUPLE TAKEN. 

PROJECT NUnEER: 602 3.7 PROJECT NAUE: FUPC R I / F S  I 

N/A N/A N/A 

N/A N/A N/A 

SOFT AT TUP TO HARD AT BASE, UOTTLED GRAY (10YR 6/11 TO 
BROWNISH YELLOU (IOYR 6/61 CLAY, UEDILW PLASTICITY, MASSIVE, 
DRY. 

SOFT AT TOP TO HARD AT BASE, UOTTLED GRAY (10YR 6/1) TO 
BROUNISH YELLW (10YR 6/6) CLAY, UEDIUU PLASTICITY, UASSIVE, 
DRY. 

SOFT AT TOP TO HARD AT BASE, MOTTLED GRAY (10YR 6/11 TO 
BROWNISH YELLW (10YR 6/61 CLAY, U E D I W  PLASTICITY, MASSIVE, 
DRY. 

C L  >4.S H w O  ppa 
Q =O cpa 
Br = iao -uo  cpa 

u .4.5 H y O  PPP 
Q a  cpp 
Br =i80-u0 cpa 

CL .4.5 H W O  PB 
a 4. cpll 
Br =180-220 cpl 

12.0 - 
50650 

05/03 /89  
1640 

DRILLING UETHCOS: 8-53. H O L L W  STEM AUGER UITH S P L I T  SPOON - 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 

6 

- 

15 

- 

6 

- 

18 

- 

y P T U  

- 
B 
L S  
O A  
V U  
S P  

L 
O E  
N 

I cL I laZ 

STIFF,  DARK YELLWISH BRWN (10YR 3/41, UEDIUM PLASTICITY, LEAN 
CLAY, MSSIVE,  RARE GRAVEL, DRY. 

15639 
05/03/89 

05/03/89 

15641 
05 /03 /89  

15642 
05/03/89 

3 
6 

' 7  

- 

5 
10 
15 

05 / 03/89 

05/03/89 

~ - ~~ ~- ~ 

VERY STIFF, UOTTLED GRAY (10YR 6/11 TO BRWNISH Y E L L W  
(10YR 6/6) CLAY, UEDIUU PLASTICITY, UASSIVE, DRY. 

-~~ ~ ~~ ~ 

CL  PPP 2.5 H n v O  
To Q =O cpe 
3.7 6r =la-120 cpa 

NO RECOVERY, NO SAMPLE TAKEN. 10 
9 
9 

- 

4 
6 
9 

- 

I 
NO RECOVERY, NO SAMPLE TAKEN. 

1 O:?g;89 
11.0 1640 

LOOSE, SAND, BROWNISH YELLOU (IOYR 6/6), MASSIVE, F INE SAND, 
SATURATED. 

Sn N/A 

I I NfA LOOSE, SAND, BROWNISH Y E L L W  (1OYR 6/6), UASSIVE, FINE SAND, 
SATURATED. 

LOOSE, SAND, BROWNISH Y E L L W  (1OYR 6/6), UASSIVE, FINE SAND, 
SATURATED. 

SM N/A 

. .  
000061 



PROJECT YUMSER: 602 3.7 

SOAING NW6ER: 1134 

GROUND ELEVATION: 579.8 

ENGINEER/GEOLOCIST: L SINFIELD 

PROJECT NAME: FWC RI/FS 

COORDINATES: NORTH 480,?45.16 EAST 1,379,849.31 DATE: 05/03/89 

DATE STARTED: 05/03/89 GUL: Depth N/A Date/Time N/A 

DATE WPLETED: 05/04/69 Depth N/A Datc/Time N/A 

DRILLING METHCOS: 8-53, HOLLW STEM AUGER WITH SPLIT SPUN 

6 
L S  
O A  
u n  
S P  

L 
O E  
N - 

4 
6 
6 

- 

5 
10 
10 

- 

6 
9 
10 

PAGE 3 . . -OF.' 3 - 
R 
E I  
C Y  
o c  
V H  
E E  
R S  
Y - 

18 

- 

18 

- 

18 

D S  
E 
P 
1 
H 

jtj s o  
A 0 1  
M A 1  
P T M  
L E E  
E 

LOOSE, SAND, BRWNISH Y E L L W  (10YR 6/61, MASSIVE, FINE SANO, 
SATURATED. 

15.0 

~. 

15.5 

16.0 

16.5 

~~~~ ~ ~ ~~~ ~~ 

LOOSE, SAND, BROUNISH Y E L L W  (10YR 6/61, MASSIVE, FINE SAND, 
SATURATED. 

55170 
05/03/87 
0930 

50657 

0945 

50658 
05/04/81 
0945 

50659 
05/04/81 
0945 

05/04/81 

LOOSE, SAND, BROUNISH Y E L L W  (IOYR 6/61, MASSIVE, FINE SAND, SM N/A 
SATURATED. 

LOOSE, SAND, 6ROUNISH Y E L L W  (IOYR 6/61, MSsIyE, FINE SAND, SW N/A 
SATURATED. 

LOOSE, SAND, BROVHISH Y E L L W  (10YR 6/61, MASSIVE, FINE SAND, SW N/A 
SATURATED. 

LOOSE, SMD, EROUNISH Y E L L W  (10YR 6/61, MASSIVE, FINE SAND, SM N/A 
SATURATED. 

LOOSE, SAND, BRWNISH YELLOU (10YR 6/61 MASSIVE, FINE SAND, 
SATURATED. 
16.25'-CLAY, GRAY (1OYR 4/11, LEAN, MEDIUM PLASTICITY, MASSIVE, 
DRY. 

LOOSE, SAND, EROUNISH YELLOW (IOYR 6/61, MASSIVE, FINE SAND, 
SATURATED. 

Sn N/A 

CL 3.5 

I sn I LOOSE, SAND, BRWNISH Y E L L W  (10YR 6/61, USSIVE,  FINE SAND, 
SATURATED. 

Br =120-160 cpn 

H n v O  
u =O 

H n v O  PPn 
u =o . cpn 
Br =120-160 cpn 

BOTTOn OF BORING 16.5 I 
NOTES: 
UATER DEVELOPED IN BORING AT 10.25-16.25 FT DURING DRILLING. 
CY#ITORING E L L  INSTALLED. 
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~ ~~ 

BORING NUMBER: 1176 

GROUND ELEVATION: 579.7 

ENCINEER/GEOLOGIST: C GRUBE/L ADAMS 

COORDINATES: NORTH 480,705.79 EAST 1,379,852.67 DATE: 05/08/89 

GUL: D e p t h  N/A D a t e / T i m e  N/A DATE STARTED: 05/08/89 

D e p t h  N/A D a t e / T i m e  N/A DATE COMPLETED: 05/08/89 

O S  B 
E A D 1  L S  
P H A 1  O A  
T P T H  U H  
H L E E  S P  

E L 
0 E l  - N 

16441 
I 

05/08/89 2 
1.5 1049 

6 
MEDIUM STIFF, DARK YELLOWISH BROWN (10YR 4 / 4 )  CLAY, SOME 
GRASS AND ROOTS, MEDIUM PLASTICITY, HOIST. 

I .o - 

I .5 - 

! .O - 

!.5 

16445  

1053 
05/08/89 

5 

0 

6 

MEDIUM STIFF, DARK YELLOWISH BROWN (10YR 4/4) CLAY, -E 
GRASS AND ROOTS, MEDIUM PLASTICITY, HOIST. 

NO RECOVERY. 

STIFF, YELLWISH BROW (10YR 4/6) S ILTY CLAY, SOME COARSE 
SAND, TRACE FINE GRAVEL, HOIST. 

~~ 

6 

~~ ~ ~ 

VERY STIFF, DARK YELLOUISH BROW (10YR 4 / 4 )  SILTY CLAY, TRACE 
COARSE SAND, LOU PLASTICITY, HOIST. 

0 

6 

6 

0 

6 

6 

NO RECOVERY. 

VERY STIFF  YELLWISH BROW (10YR 5 / 4 )  SILTY CLAY, TRACE FINE 
GRAVEL AND SAND, LW PLASTICITY, HOIST. 
3.25'-VERY STIFF, DARK BROWN (10YR 3/3) CLAY, LOU TO IIEDIUW 
PLASTICITY, HOIST. 

VERY STIFF, DARK BROW (1OYR 3/3) CLAY, LOU TO MEDIUM 
PLASTICITY, HOIST. 

.. 
NO RECOVERY. 

STIFF, DARK BROUN (IOYR 3/3) CLAY, LOU TO MEDIUM PLASTICITY, 
HOIST. 

STIFF, YELLWISH BRWN (10YR 5/4) S ILTY CLAY, TRACE SAND, 
MEDIUM PLASTICITY, MOIST. 

N/A 

C L  

CL 

N/A N/A 

P P  3.5 H d  
a =O cpll 

3.5 6r 40-70 cps 

ppa 
a 4  cpa 
Br40-n cpn 

2.0 H w O  

5.5 

1.0 

L.5 

5.0 

5.5 

6.0 

6.5 - 

16447 

1100 
05/08/89 16 

16448 

1100 

1 6 4 4 9  

1100 

1 6 4 5 0  

1310 

16451 

1310 

1 6 4 5 2  

1310 

16453  

1317 

05/08/09 17 

05/08/89 21 

05/08/89 17 

05/08/89 16 

05/08/89 15 

05/08/89 12 6 

- 
STIFF, YELLWISH BROW (10YR 5 / 4 )  SILTY CLAY, TRACE SAND, 
MEDIUM PLASTICITY, VERY HOIST TO VET. 

C L  1.0 HrUFO ppa 
a =O Cpo ar =s0-60 cpn -- 

2 - -  

FERNALD RI /FS  VISUAL CLASSIFICATION OF SOILS 2 1 6 2 LSP 

PROJECT NUMBER: 602 3.7 PROJECT NAME: FHPC RI /FS  I 

.-. I 
~~ 

DRILLING METHODS: MOBILE DRILL  HSA I PAGE 1 OF 2 
I 

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

cif s o  

.1.75 

1 REWRKS 

Br r80-100 cpa 

H w 0  
a =o 

1 6 4 4 2  

1049 
0 5 i o a m  5 

7 

5 

22 

16443 
05/08/89 
1049 

16444  

1053 
05/08/89 

N'A I N/A 1 N/A I 

~~ ~~ ~ ~~ 

YELLWISH BROW (IOYR 5/4) S ILTY CLAY, TRACE SAND, 
PLASTICITY, HOIST. 

iL I 2-o 
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PROJECT NUMBER: 602 3.7 

BORING NUMBER: 1176 

GROUND ELEVATION: 579.7 

ENGINEER/GEOLOGIST: C GRUBEfL ADAUS 

PROJECT NAME: FMPC RI/FS 

COORDINATES: NORTH 4ao,705.~9 EAST 1,379,852.67 DATE: 05/08/89 

GUL: Depth Wfh DetdTime N/A DATE STARTED: 05/08/89 

Depth N/A Date/Time N/A ' DATE COMPLETED: 05/08/89 

PROJECT NUMBER: 602 3.7 

BORING NUMBER: 1176 

GROUND ELEVATION: 579.7 

ENGINEER/GEOLOGIST: C GRUBEfL ADAUS 

PROJECT NAME: FMPC RI/FS 

COORDINATES: NORTH 4ao,705.~9 EAST 1,379,852.67 DATE: 05/08/89 

GUL: Depth Wfh DetdTime N/A DATE STARTED: 05/08/89 

Depth N/A Date/Time N/A ' DATE COMPLETED: 05/08/89 

16459 
05/08/89 

9.5 1445 

16460 
05/08/a9 

10.0 1445 

16461 
05/08/89 

10.5 1445 

16462 
05/081as 

11.0 1455 

55164 
05/08/ 8F 
1455 

11.5 

DRILLING METHODS: MOBILE DRILL HSA 

B 
L S  
O A  
Y M  
S P  

L 
O E  
N - 
7 

- 
6 

PAGE 2 OF 2 

4 

DRILLING METHODS: MOBILE DRILL HSA 

3 

I PAGE 2 OF 2 

4 

D S  
E 
P 
T 
H 

7.0 

7.5 

R 
E 1  
C N  
o c  
V H  
E E  
R S  
Y 

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

16454 
05/08/89 
1317 

16455 

1317 
05/081a9 

S 
U Y  
S M  
C B  
S O  

L 

NO RECOVERY. 

VERY SOFT, YELLOWISH BROWN (IOYR 5/61, SILTY CLAY, TRACE 
SAND, WET. 

T 
S 
F 

W/A N/A W/A . 

ppa CL 0.25 Hw=O 
a =O cpa 
a-4-80 c p  

REMARKS 

2 

STIFF, YELLWISH B R O W  (1OYR 5/41 SILTY CLAY, TRACE SAND, 
MEDIUM PLASTICITY, VERY MOIST TO YET. 

ar so-60 c p ~ ~  

LOOSE, YELLWISH BROWN (1OYR 5/61 SILTY SAND, TRACE GRAVEL 
(1.0-1.5 IN), MOIST. 

0 

MEDIUM STIFF, DARK BROWN (IOYR 3/3) SILTY CLAY, LOU . 
6 PLASTICITY, HOIST. 

LOOSE, YELLOWISH BROVW (10YR 5/61 SILTY SAND, TRACE FINE 
6 GRAVEL, POORLY GRADED, YET. 

6 

CL 0.7s nm=o ppa 
a =O cpl 
ar 4 0 - 8 0  c p  

Sn N/A H-0 ppo 
a t 0  Cpa 
sr 4 - 8 0  . cpa 

I 

MEDIUM DENSE, YELLOWISH B R W  (10YR 5/61 POORLY GRADED SAND, 
UET. . -  

MEDIUM DENSE, YELLOWISH BROWN (10YR 5/61 YELL GRADED SAND, SV 

11.25'-MEDIUM DENSE, YELLWISH EROUN (10YR 5/61 SILT, TRACE WL 

STIFF, GRAY (5Y 5/1) SILTY CLAY, TRACE FINE GRAVEL, MOIST. CL 

SP 

E T .  

SAND; VERY MOIST. 

SOFT, OLIVE GRAY (51 4/21 CLAY, TRACE SAWD AND SILT, MEDIUM 
PLASTICITY, VERY MOIST. 

I 

N/A W O  ppm 
a =O cpa 
Br 4 - 8 0  cpa 

W/A H n s O  PPG 
a t 0  cpr 

MIA ar -6-80 c p  

1.5 H N F O  w 
a =O C P  sr 4 - 8 0  CP 

I 
I 

I 
I 

I 

1 

I 
I 

1 .  

- 
6 

- 
6 

- 
6 

I I I N/A I 

BOTTOn OF BORING 12.0 

NOTES: 
SAMPLES TAKEN FOR W C O  AT INTERVALS 0.0-0.5 FT, 2.0-2.5 FT, 5.0-5.5 FT, 10.0-10.5 FT, 15.0-15.5 FT. 
SAMPLING IN ACCORDANCE WITH ASTU STANDARDS, DESCRIPTION OF SOIL COLOR BY MUNSELL COLOR CHART. 
UATER BEARING ZONE 7.5-11.5 FT. CIONITORING WELL INSTALLED. 

000065 



P ’  

2162 
PROJECT NUMBER: 602 3.7 

BORING NUMBER: 1210 

GROUND ELEVATION: 

ENGINEER/GEOLOGIST: TROLLINGER/GRUBE 

PROJECT NAME: FHPC RI /FS 

COORDINATES: NORTH 480,485.42 EAST 1,379,844.46 DATE: 05/03/89 

GUL: D e p t h  N/A D a t e n i t r e  N/A DATE STARTED: 05/03/89 

D e p t h  N/A D a t e / T i m e  N/A DATE CCWLETED: 05/03/89 

DRILLING HETHOOS: MOBILE DRILL  8 I N  HSA PAGE 1 OF 2 
I 

. D  
E 
P 
T 
H 

- 

0.5 - 

1 .o - 

1.5 - 

2.0 - 

2.5 - 

3.0 - 

3.5 - 

4.0 - 

4.5 - 

5.0 - 

5.5 - 

6.0 - 

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

B 
L S  

. O A  
U H  
S P  

L 
O E  
N 

~ ~~~~ 

171 89 
05/03/89 

1 0 0 0  
2 

NO RECOVERY. 

I 

N/A N/A N/A 

17195 
05 /03 /89  

1014 
9 

17196 
05/03/89 

1014 
18 

17197 
05/03/89 

1014 
25 

171 98 
05/03/89 

1023 
19 

17200 
05 /03 /89  

1023 
26 

FERNALD RI /FS VISUAL CLASSIFICATION OF SOILS LSP 

- 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 

12 

. 

I 
VERY STIFF, BROUN (10YR 3/31 SILTY CLAY, TRACE ORGANICS 
(GRASS, ROOTS), L W  PLASTICITY, HOIST. 

H-0.0-0.2 ppn 

sr =80 

HnrcsO.0-0.2 p p ~  

sr =80 

VERY STIFF, BROW (10YR 3/31, S I L T Y  CLhY, TRACE F I N E  
GRAVEL, LOU PLASTICITY, HOIST. 

17190 

1000 

0V:;/891 17192 l: 
17193 

05/03/89 
1007 

17194  
05 /03 /89  15 
1007 

4 .O 

- 
3.0 

VERY STIFF, BROW (10YR 4/41 S ILTY CLAY, TRACE F I N E  CL 
GRAVEL, LOU PLASTICITY, HOIST. 

VERY STIFF,  BRWN (10YR 4/41, S I L T Y  CLAY, TRACE SAND AND CL 
F INE GRAVEL, L W  PLASTICITY, HOIST. 12 

NO RECOVERY. 

VERY STIFF, YELLWISH BROUN (10YR 5/61, S ILTY CLAY, TRACE 
F INE GRAVEL, LW PLASTICITY, UOIST. 

VERY STIFF,  YELLWISH BROUN (10YR 5/61 TO GRAY (10YR 5/11, 
CLAY, MEDIUM PLASTICITY, UOIST. 14 

- 

15 

- 

VERY STIFF, YELLWISH BROUN (10YR 5/61 TO GRAY (IOYR 5/11, 
CLAY, MEDIUM PLASTICITY, HOIST (2 IN.  RECOV. .ON 17197). 

STIFF, YELLWISH BROW (10YR 5/41, CLAY, U E D I W  PLASTICITY, 
MOIST. ’ 

STIFF, YELLWISH BRWN (10YR 5/4), CLAY, TRACE COARSE 
SAND, HEDILIH PLASTICITY, MOIST. I cL 

1 .S 

STIFF, YELLWISH BROUN (10YR 5/41, ‘CLAY, TRACE COARSE CL 1-5 
SAND, MEDIUM PLASTICITY, HOIST. (3 I N  RECOV. ON 1noo).  

-- 
HnuO.2  ppn 
a =O CPn 
sr =ao CPn 

000066 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS LSP 

PROJECT NUMBER: 6 0 2  3.7 

BORING NUMBER: . 1210 

GRWND ELEVATION: 

PROJECT NAME: FHPC RI /FS 

05/03/89 COORDINATES: NORTH 480,485.42 'EAST 1,379,844.46 DATE: 

GYL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: 05/03/89 
~ 

I ENGINEER/GEOLOGIST: TROLLINGER/GRUBE D e p t h  N/A D a t e / T i m e  N/A 

DRILLING METHODS: . MOBILE DRILL 8 I N  HSA 

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

DATE COMPLETED: 05/03/89 

PAGE 2 OF 2 

B 
L S  
O A  
b i n  
S P  

L 
O E  
N 

17205 
0 5 / 0 3 / 8 9  
1330 

1 7206 

1330 

17207 
0 5 / 0 3 / 8 9  

1335 

1 no8 
0 5 / 0 3 / 8 9  

1335 

1 7209 
0 5 / 0 3 / 8 9  

1335 

05/03/a9 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 

i a  

1 4  

18 

10 

16 

19 

17204 
05/03 /89  4 

8.0 1 1330 1 
8.5 - 

9.0 - 

9.5 - 

10.0 - 

10.5 

17 

- 

18 

S 
U Y  
S M  
C B  
s o  

L 

VERY STIFF, OLIVE GRAY (5Y 5 / 2 1  TO YELLWISH BRWN (10YR CL 
4 / 6 1  SILTY CLAY, LOU TO MEDIUM PLASTICITY, WIST. 

~~ ~~ ~ ~~ 

VERY STIFF, OLIVE GRAY (5Y 5 / 2 1  TO YELLWISH BROUN (10YR 
4 / 6 1  SILTY CLAY, LOU TO MEDIUM PLASTICITY, MOIST. 

I ML 

MEDIUM DENSE, YELLOWISH BROUN (IOYR 5 / 6 1  SILT, WET-SATURATED 

DENSE, BROWN (10YR 5/31 CLAYEY SILT, SATURATED. I ML I 

DENSE, Y E L L W I S H  BROWN (10YR 5/61 SILT,  UET. WL 

DENSE, YELLOWISH BROWN t l O Y R  5/61 SILT,  VET. ML 

MEDIUM DENSE, Y E L L W I S H  BROUN (10YR 5/6) ,  SILT, VET. ML 

MEDIUM DENSE, YELLOWISH BROWN (10YR 5/61, SILT, UET. WL 

VERY STIFF, Y E L L W I S H  BROUN (IOYR 5/61 SILTY CLAY, MOIST. CL 
.. 

BOTTOW OF BORING 10.5 I 
~~ 

NOTES: 
SAMPLES TAKEN FOR WCO AT INTERVALS 0.0-0.5 FT, 2.0-2.5 FT, 5.0-5.5 FT, 10.0-10.5 FT, 15.0-15.5 FT. 
SAMPLING I N  ACCORDANCE WITH ASTM STANDARDS, DESCRIPTION OF SOIL COLOR BY MUNSELL COLOR CHART. 

MONITORING WELL INSTALLED. 
UATER BEARING ZONE 8.0-10.0 FT. 
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DESCRIPTION 
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TOP OF RISER: 

MEASUREMENTNOTCH 

INNER WELL CAP 

I I  

7- 
c 

CEMENT: / * 3  Fr. 

+ 
VOLCIAY 
GROUT 2 .  ,q. 

v 
t 

BENTCNITE 
SEAL 3.3- Fr. 

A 1 

TOP OF 

BEMONll-E SEAL: +. B Fr 

c 
TOP OF SAND PACC 7 . A  

I 

i i  
" ... .  ;i i 1 
-..... . '.'.,.. 
I. .. , .. 
. .  , .  . .  

..-.- -. 
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FERNALD RVFS 
INSTAUTlON OIAGRAM 
MONITORING W R L  NO. i /437 

TOP OF RISER: 9.0 ,q 

MEASUREMENT NOTCH 
INNER W N  CAP 

wNcRmpM I 
I 

V O L C U Y  
GROUT: 3 FT. 

BENTGNITE 2, i 
SEAL 

S A N D  PACK: 

1 4  F T -  

I/ 1 EOROM OF CEMENT: /. 3- FT 

BOlTOM OF 
PROTECTIVE WELL COVER: 2 ,  FT 

TOP OF 
E E M O N I T E S E A L  Lf. 5- FT 1 

TOP OF S C R E E N  P- s n 
-.... : .... - 

, *. 

BOTTOM OF BORING: 3 0- ,c Fr 

EOREHOLEDIAMETER. 9 IN: 

NOTES: MATERIALS U S E D  

5 A N D P l P E A N O C U A N n N :  
3ENTCNlTE 'ELLETS (5-GALLCN BUCKETS): / 

/c/20 ?#TO# 

3AGS OF V O L C U Y  GROUT ' l/.L ,i;.A & 5. # 

1) RISER PIPE IS 3 IN IO. 316 STAINLESS STEEL 4) WATEii D E p m  AND U T F  1. f&;A, 0; 
4 

PIPE. FLUSH-THREAOED JOINTS. 5) TOP OF CASING IS SECSfiE3 L V I T i  A 
2) SCREEN IS 2 IN IO. 316 STAINLESS STEEL 

3) LCWER END OF SCREEN. lS  CAPPED WITH 

GECLCGISTENGINEER: 0. )?. * Ci. r ~4 

STAINLESS STEELCAP. 

GfiCCNO LEVEL 

CCVC? \VI75 aACLCC:< 

IMOUNT CF CEMENT: I/> i3-ab SL/ Y z  P!PE WITH 0.- IN. SLOTS. 6) PARENTHESIS iNOICA7E 3E='+ 3E13'.'4 
. 4 ~ i  n/v j AMOUNT OF WATEW U S E S :  ,v 

:I.<<: 5*JWf35 ZL' 0 3 0 >- 
7 )  WELL CXSiNG -AS A tSCZ.3T;VE O A  . AN EN0 S P  OR THREADED SUMP. 

.- 
n: 

. 

000075 
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ORlLLlNG FLUID (SI USED: 

FLUID ~4 FROM b~ TO 
FLUID &A FROM W P  TO /v/3 

PIEZOMETER INSTALLATION SHEET 

- .  TYPE f l O ~ , / m / r  /N6 L )  ,G Lcr 

DIAMETER O F  PERFORATED SECTION 2 r 0 , u  t.q 
PERFORATIoN TYPE: 

SLOTS [sal HOLES 0 SCREEN 
O - O l O  /n/ AVERAGE SIZE OF PERFCRATIONS 

TOTAL PERFORATED AREA I f 3  $=V- 
r 

PM4 ,r E A 7  FIELD ENG./GEO. D. E ~ L C R ~  DATE & I  M/r YZ 
CHECKED BY DATE 

c 
PROJECT NAME ( /zc/2 
PRCJECT NC. 20. 0 3 -  f i 3  

- 
RISER PROTECTIVE PIPE LENGTH > m  OTHER PROTECTlOh k//u&rFD PRo'Z~LV~..YC 

PROTECTIVE PIPE 0.0. 3 M  /& CW.542 (J./rn& 1 'AJ3rUQCcSr9 Pfl4)CCCK' 
L 

BOREHOLE DRILLING 

h , ,.d 

ELEVATION _ _  .. - - DISTANCE ABOVE/BELOW 

c2. 0 
GROUND SUf?FACE (W 0 ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

~~ ~ ~ 

0.0 
-. 

L .. 2.5- .. . 

CASING SIZE (SI USED: 

SIZE N4 FR@M TC /v"n 
SIZE AW FROM N A  TC M d  

GRAVEL TOP / t A  BOTTOM /VCA TOP BOTTOM 

PERFORATED SECT1 ON TOP 9.c BOTTOM / E  s- TOP BOTTOM 
c PIEZOMETER TIP 157.75 F f  

BOTTOM OF BOREHOLE 220-TC 
b /- d z  GWL AFTER INSTALLATION 



LSP 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 2042 

PROJECT NAME: FHPC RI /FS  

COORDINATES: NORTH 480,394.27 EAST 1,379,542.73 DATE: 04/11/88 
~~ ~~~ 

GROUND ELEVATION: 

ENGINEER/GEOLOCIST: M GOLDBERG 

GUL: D e p t h  N/A D e t e / T i m e  N/A DATE STARTED: oC/11/88 

D e p t h  N/A D a t e / T i m e  N/A DATE CCVIPLETED: 04/19/88 

DRILLING METHOOS: PAGE 1 OF 3 

D S  B R S 
U Y  T 

C B  F 

E A D 1  L S  E 1  
P  AI O A  C N  s n  s REMARKS 
T P T M  U M  O C  
H L E E  S P  V H  s o  

E L E E  L 
0 E R S  
N Y 

0.0 008867 2 VERY STIFF, DARK YELLOUISH BROUN (10YR 4/41, CLAY, DRY. CL 2.5 HW 0 ppn 
04 /11 /88  3 1 4  a = O  cpn 

1.5 0845 6 Br = + a  cpn 

008868 6 VERY STIFF, DARK BROVN (10YR 3/31, CLAY, DRY. CL 2.5 H w  0 ppn 
04/11/88 10 14 a = o  cpn 

3.0 0850 9 Br = + a  cpn 

008869 10 STIFF, DARK YELLOUISH BROW (IOYR 4/61, CLAY, DRY. 'CL 1.0 Hnu :  0 PPn 
04/11/88 11 18 a = o  cpn 

4.5 0852 11 Br =+a  cpn 

008870 8 STIFF, DARK YELLWISH BROWN (IOYR 4/61, CLAY, DRY. CL 1.0 H ~ F  0 FP 
04/11/88 8 8 a = o  cpn 

6.0 0855 8 Br =+a  cpn 

008871 5 STIFF, DARK YELLWISH BRGUN (1DYR 4/61, CLAY, DRY. CL 1.0 Hru= 0 FP 
04/11/88 6 18 6.5'-LOOSE, Y E L L W I S H  BROWN (10YR 5/81, S I L T Y  SAND, UET. SM .H/A a = 0 cpn 

7.5 0900 6 7.0'-STIFF, LIGHT GRAY (10YR 7/11, S ILTY CLAY, WET. CL 1.5 Br = 90 cpn 

008874 SHELBY TUBE PUSHED FROM 7.5-8.5 FT. 
STIFF, LIGHT GRAY (10YR 7/11, S ILTY CLAY, VET. CL 1.0 04 /11 /88  

008872 6 STIFF, LIGHT GRAY (IOYR 7/11, S ILTY CLAY, VET. EL 1.0 H n c ~  0 FP 
04/11/88 6 18 TRACE SAND, UET. a = O  cpn 

7 fir = 100 cpn 

8.5 1330 TRACE SAND, VET. 

9.0 0903 

008873 
04/11/88 
0905 

10.5 

008490 
04/11/88 

12.0 1355 

008491 
04/11/88 

13.5 1400 

008492 
04/11/88 

15.0 1 4 0 5  

008493 
04/11/88 

008494 
04/11/88 

16.5 1410 

18.0 1415 - 

6 STIFF, LIGHT GRAY (10YR 7/11, SILTY CLAY, VET.  CL 1.0 H W  0 ppn 
8 18 TRACE SAND, UET. a = O  cpn 

10 9.5'-STIFF, YELLOUISH BROUN (10YR 5/81, S ILTY CLAY, TRACE SAND, CL 1.0 fir = 100 Cpa 
VET. 

4 STIFF, LIGHT GRAY (IOYR 7/11, SILTY CLAY, WITH SAND, UET. CL 1.0 HW 0 ppn 
7 12 a = o  Cpn 
6 Br = 100 cpn 

9 MEDIUM DENSE, LIGHT GRAY (10YR 7/11, S ILTY SAND, UET. SM N/A H~LF 0 FP 
7 14 a = o  =pn 

13 Br = 100 cpn 

9 MEDIUM DENSE, GRAY (10YR 5/11, S ILTY SAND, VET. SM H/A Hnu= 0 ppn 
11 14 a = o  Cpa 

6r = 100 cpn 13 

11 MEDIUM DENSE, GRAY (10YR 5/11, S ILTY SAND, VET. SM e1 H w O  PPn 
12 18 a = o  cpn 
15 w = 9 o  cpn 

8 MEDIUM DENSE, GRAY (10YR 5/11, SAND, TRACE SILT, UET. SP 4 H w O  ppm 
9 18 a ,  = 0 cpn 

8r = + a  cpn 9 -- -- 



FERNALD R I / F S  VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 2042 

LSP 
~ ~ __ 

PROJECT NAME: FMPC RI /FS  

COORDINATES: NORTH 480,394.27 EAST 1,379,542.731 DATE: 04/11/88 

ENGINEER/GEOLOGIST: M GOLDBERG D e p t h  N/A D a t e / T i m e  N/A 

DRILL 1 WG' WETHOOS: 

1 
GROUND ELEVATION: I W L :  D e p t h  N/A D a t e / T i m e  N/A I DATE STARTED: 04/11/88 I 

DATE coc(pLEED: 04/19/88 

PAGE 2 OF 3 

D 
E 
P 
1 
H 

- 

19.5 - 

21 .o 

5 
U Y  
S I (  
c e  
s o  

1 

B 
L S 
0 A 
U W 
S P 

L 
0 E 
N 

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

22.0 - 

23.5 - 

25 .O - 

26.5 - 

28.0 

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

008495 
04/11/88 

1535 

008496 
04/11/88 

1540 

31 .5 - 

33.0 - 

34.5 - 
36.0 - 
37.5 - 

. .  

... . 

N/A 

6 
10 
12 

3 
4 
8 

1 
2 
3 

10 
13 

T 
5 
F 

' SHELBY TUBE: PUSHED 1.5 FT, RECOVERED 1.0 FT. I l l  1 
12 

F P  
14 a = o  Cpn 

m = 9 0  cpn 

18 a - 0  cpp 
fir= io0 cpn 

STIFF, OLIVE GRAY (SY 5/2), CLAY, TRACE GRAVEL, DRY. CL  1.5 HIUF 0 P 
10 a = O  cpn 

u=90 cpn 

PPn 
14 a = O  CPD 

MEDIUM STIFF, DARK GRAY (5Y 4/11, CLAY, DRY. E L  1.0 Hnu= 0 

CL 2.0 Hnw 0 ,  p p ~  STIFF, DARK GRAY (51 4/1), CLAY, DRY. 

VERY STIFF, DARK GRAY (5Y  4/11, CLAY, TRACE GRAVEL, DRY. CL 4.0 H w =  0 

I I I I p r = w  cppl 

REWARKS 

CL 4.0 

15 
14 
21 

8 
14 
15 

8 
12 
14 

5 
9 

20 -- 

~ ~~ ~ ~~ ~ ~~ 

VERY STIFF,  GRAY (SY 5/11, CLAY, TRACE GRAVEL, DRY. CL  3.0 H r u ~  0 PPR 
18 a = O  Cpn a r = w  cpa 

VERY STIFF,  GRAY ( 5 1  5/1), CLAY, TRACE GRAVEL, DRY. CL 2.5 Hnw 0 ppm 
18 a = O  cpa 

w = 9 0  cpn 

ppa 
18 a = O  cpn n r = m  cpn 

PPP 
18 M.S'-VERY STIFF, DARK YELLOUISH B R W  (10YR 4/61, CLAY, TRACE CL 2.5 a = 0 cpa 

GRAVEL, DRY. E I - = 9 O  cpn 

VERY STIFF, GRAY (51 S/ l ) ,  CLAY, TRACE GRAVEL, DRY. CL 2.0 H W  0 

VERY STIFF,  GRAY (5Y 5/11, CLAY, TRACE GRAVEL, DRY. CL 2.0 H ~ W F  0 

-- 

~ ~ ~~ ~~~ ~ I STIFF, GRAY (10YR 5/11, CLAY, TRACE SAND, WET. I c~ I 1-5 

H n w  0 
a = O  
Er = 90 c p  3 1  I 

~ ~ ~ _ _  ~~ ~ ~ ~ ~ 

MEDIUM DENSE, GRAY (10YR 5/1), SAND, E T .  
HARD, DARK GRAY (5Y 4/1), CLAY, DRY. 

11 

008497 
04/11/88 

1630 I N/A I I 
008498 
04/12/88 
0830 

008499 
04/12/88 
0845 

OD8500 
04/ 12/88 

0920 

008501 
04/12/88 
0940 

008502 
04/ 1 2/88 
0950 

30.0 

008503 
04/12/88 

1020 

HARD, GRAY (SY 5/1), CLAY, TRACE GRAVEL, DRY. 
1; 1 18 1 
50 I cL I ''*a 

a = O  
Er = 9 0  cpn 

008504 
04/12/88 

1030 

008505 
04/12/88 

1050 

008506 
04/12/88 

1320 

008507 
04/12/88 

1340 

008078 



FERNALO RI/FS 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 2042 

GROUND ELEVATION: 

VISUAL CLASSIFICATION OF SOILS LSP 

PROJECT NAME: FMPC RI/FS 

COORDINATES: NORTH 480,394.27 EAST 1,379,542.73 DATE: w 1 1 / 8 8  

GUL: Depth N/A Date/Time N/A DATE STARTED: 04/11/88 

Depth N/A Date/Time N/A 1 GOLOBERG ENGINEER/GEOLO DATE COMPLETED: 04/19/88 

PAGE 3 it!L OF 3 DRIL 
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s o  

L 

s n  

.ING C(ETH0 

T 

F 
s 

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

008508 
04/12/88 

04/ 12/88 

04/13/88 

51 -5 

04/13/88 

04/13/88 

IST: 

S: 

E 
L S  
O A  
u n  
S P  

L 
O E  
N 

- 

- 
10 
16 
50 

25 
30 
50 

10 
23 
29 

- 

- 

6 
10 
14 

12 
19 
23 

16 
16 
19 

- 

- 

R 
E I  
E N  
o c  
V H  
E E  
R S  
Y 

RElURKS 

H w O  ppm 
a = O  c p  
~r = 9 0  cpn 

VERY DENSE, YELLOWISH B R W N  (IOYR 5/81, SAND, DRY. 

VERY DENSE, YELLOWISH BROWN (10YR 5/81, 
46.0'-VERY DENSE, YELLWISH BROWN (1OYR 5/8), SAND, DRY- 

GRAVEL, DRY- 
18 

DENSE, YELLWISH B R O W  (10YR 5/81, SAND, DRY. sv 4 
16 

I I I 1 6 r = 8 0  cp 
DENSE, YELLOUISH B R O W  (IOYR 5/81. SAND, UET. 

1 4 1  

H w O  ppn 
a = O  cpn 
6r-80 cpn 

DENSE, YELLOVISH E R W N  (IOYR 5/81, GRAVEL, TRACE SAND, WET. 

l8 I 
DENSE, YELLWISH B R W N  (1OYR 5/8), GRAVEL, UET. 

l6 I 
BOTTOM OF BORING 66.5 

~~ 

NOTES: 
DRILLING CONTRACTOR: 
COLOR VIA WNCELL COLOR CHART. HONITORING UELL INSTALLED. 

PENNSYLVANIA DRILLING CO., DRILLER: T I M  HARRIS, HELPER: CRAIG CWLTER. UATER USED - 600 GALLONS. 
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wN-pu I 

VOLCIAY 
G f i O U T  y z - 0  Fl. 

I i  

CEMENT FT. 

: 

SANO PAC% 

22.0 FT. 

I 

SCREEN 

IS.0 FT. - 

TOP OF 
BENTONITESEAL: 43.0 FT 

TOPOFSANDPACK. y8-0 F )  

CT TOP OF SCREEN 53- D 

B O n O M O F S C R E E N  68.0 R 

P I E Z O M ~ R  np: 70-0 

BOTTOM OF BORING: w. 0 
aww+3 

BOREHOLE OIAMEFER-IN. 
10.0 80 

MATESIALS USED NOTES: 

j A N O 7 P E A N O C U A N T I N :  bok0 * z  6-5. 1) RISER PIPE IS J.0 IN ID. 316 STAINLESS STEEL 

3AGS CF V C L C U Y  GROUT: -? 'IC So& & 
JMC'JNTZFCEYENT:  3 S L b a  h < s  PIPE WITH 0.- IN SLOTS. 

3ENTONITE: ?ELLETS ( 'SCALLCN BUCKITS): 5 d k 5  PIPE, FLUSH-THREADED JOINTS. 
2) SCREEN IS y.0 IN 10. 316 STAINLESS STEEL 

3) LOWER EN0 OF SCREEN IS CAPPED WITH ;UNT CF WATE5 USEC: ' 5 0  q A I ( 0 . d ~  

Bell cdn&=ia 2 k , &  Jrru AN E N 0  PAP 0,R THREAOED SUMP. .-- 
-;p=-.: I t  b\ 
TASK: 20.05. os h l 2 , l )  GEOLCGISTENGiNEkR; ?d c & 

4) WATER OEPlH AND DATES;).S70$/11/5 
5) TOP OF CASING IS SECURED WiTn 2. 

6) PAfiEWTHESlS INOICAE 2 E " h  3E13'*V 

7 )  WELL CASiNG PAS A PROX,Z,VE 

STAINLESS STEEL CAP. 

GROLlNO L N E L  

CCVEIi WlTri ?AOL~C:i. 



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

RISER PROTECTIVE flPE LENGTH 

PROTECTIVE PIPE 0.0. lo.  ' r J  

5.0 f%- 

FERNALD 
RVFS 

OTHERPROTEW b e k  W n J  

L a  

PIEZOMETER INSTALLATION SHEET 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

PIEZOMETER D ESCRlPTlON 

ELEVATION( ) D STANCE ABOV UB ELOW 
GROUND SURFACE (&) 

1.4 
0.0 - 2. 6 

SLOTS HOLES c] SCREEN [7 

TOP 
TOP 

TOP 

TOP 

TOP 

AVERAGE SIZE OF PERFORATIONS 0.0' 0 J r J  

TOTALPERFORATEDAREA 1 5 . a  C 

BOlTOM 
EolToM 

8OlTOM 

EolToM 

BOTTOM 

. .  

PROTECTION SYSTEM 

:7--7-y=; 

GWL AFTER INSTAUATION 
;A : 1 ;  

1 :  
FIEMARKS: CZAW p l a z a  C, 0.0 TD 1.0 ~b &lo P k 3 n 1 1 . z  AK p h -  "- -; 

n In : WAS THE PIEZOMElER FLUSHED A F E R  INSTALLATION? Y E S O  NO .-. . i  
' -& 

VAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES 0: NO ;;:,, * 
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BENTONITE 
SEAL 5 - 0  FT. 

SAND PACK: 

22.0 fl. 

n 

BOrrOMOFSCREEN:  67.0 ' Ff 

BOllOM OF BORING: 6 9 .  D Fr 

BOREHOLE DlAMETER 1 O- 0 IN. 

NOTES: MATERIALS USED 

SAND M P E  AND QUANTIM: 'Oh0 - 2 2 SO& 8ass 1) RISER PIPE IS 3 IN ID. 316 STAINLESS STEEL 
BENTONITE PELLETS (SGALLON BUCKETS): 5 8rCT5 PIPE. FLUSH-THREMU) JOINTS. 
BAGS OF VOLCLAY GROUT 10 SoLhs &jaq> 2) SCREEN IS 3 IN ID. 316 STAINLESS STEEL 
A M O U N T O F C E M E N T  I SJ e PIPE WITH 0 . 0 1 0  IN SLOTS. 
A' INT OF WATER USED: A 5 O 3  S A / / W S  

c a: I3 &,US. k,llC,~m~ I bt.,,q D a b  i*bfc;e AN END CAP OR THREADED SUMP. 
3) LOWER END OF SCREEN IS CAPPED WITH 

TASK: 20.  0 3  as , / & I Q .  GEOLOGISTENGIUEER ad c 4 cCAz2&v 

4) WATER DEPTH AND DATE s./.Fr/-&*- 
5) TOP OF CASING IS SECURED WITH A 

6) PARENTHESIS INOICATE DEPTH aELOW 
STAINLESS STEEL CAP. 

GROUND LEVEL 

COVE3 WITH PAOLCCK 
WELL CASING HAS A PROTECTVE 

AS1 FORM 0157 REV.'(O) 



7 0 5  7 

DRILLING FLU10 (SI USED: W-S 

FLUIO&Z~ FROM o.oL  TO ,yj.~& 
FUJI0 A h  FROM - TO - 

FERNALD 
RVFS 'I 

'1 

CASING SIZE (SI USED: 
SIZE / o . D # N  FRCIM O.DG TO 7q.C'& 
SIZE MA FROM - TC - 

2162 PIEZOMETER INSTALLATlON S H E E f  

*, 

1 PROJECT NAME Cad z /PAS z FIELD E N G J G E O .  0. d & w  . DATE o=,-,& 
PRCJECT NC. 2 0 . 0 3 .  os (abcI/) CHECKED BY 
BORING NO. 2939 e. . 
PiEZOMETER NO. fvlw 25'39 DATE OF INSTALLATION os/r7/?3 

DATE 

, RISER PROTECTIVE PIPE LENGTH 5- 0 OTHER PROTECTION & w a  & k , ~  ws 
PROTECTIVE PIPE 0.0. 10-0 )rJ utd Pan lock 

BOREHOLE DRILLING 

* i 

ITEM 

TOP OF RISER PIPE 
GROUND SURFACE 
BOTTOM OF PROTECTIVE PIPE 
BOREHOLE CEM&V% FILL MATERIALS: 

>cclay GROUT /+t#RW h/z;%a 

BENTONITE PCIICTL 

SAN 0 lo/, o 

GRAVEL - ~ O U L  ,IYA 

PERFORATED SECTION 
PIEZOMETER TIP 

TYPE Mo/3trOIL*q lJ&l/, 

DIAMETER OF PERFORATED SECTION 4.0 
PERFORATICIN TYPE: 

SLOTS q HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATfONS 0.010 /& 

7DTAL PERFORATED A R E A  I S . 0  k 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (.fy ) 

-2.0 

0.0 

EL E VAT1 0 N 
0 

- 2 . 5  

TO? 0.0  aor-ronl 1.0 

TOP 42 0 BOTTOM ~ ( 3 . 0  .TOP BOTTOM 
TOP c l 7 . D  BOTTOM b4.o TOP BOTTCM 
TOP /ra BOTTOM Ha TOP BOTTOM 
TOP 5 2 0  BOTTOM (r3.0 TOP BOTTOM 

-- f o p  1.0 BOTTOM yz.0 TCP e O m M  

6 9 . 3  

RISER PIPE MATERIAL 316 a t & , &  +z=[ 

RISER PIPE DIAMETERS: 

PROTECTION SYSTEM 




