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MONTHLY TECHNICAL PROGRESS REPORT 
March 1989 

- - STATUS 

General 

Progressive actions continued on the FMPC sitewide RI/FS 
during March 1989. Drilling activities were completed on the 
proposed 24 additional on-site wells. The installation of 10 
off-site wells and the two facilities testing wells continued. 
Five wells were completed during March. One cable tool drill 
rig and two auger rigs are currently in operation. The two 
auger rigs are being used for the Facilities Testing program. 

The fourth quarterly groundwater sampling program was 
completed during March. 

A meeting was held at the OEPA office in Columbus, Ohio on 
March 30, 1989 to discuss interim removal activities and other 
FFCA related action items. A working meeting has been 
scheduled for April 25, 1989 to discuss schedules for the 
interim removal activities and the operable units. 

Task 1 - Description of Current Situation 
Task 1 Percent Complete: 100% 

Task 2 - Remedial Investiqation Work Plan Requirements 
DOE directed that the Facilities Testing Work Plan and the 
Feasibility Study Work Plan be implemented while awaiting 
USEPA and OEPA comments on the plans. 

Task 2 Percent Complete: 95% 

Task 3 - Site Investiqation 
Groundwater and Subsurface Soils - Four drilling rigs were in 
use for the 24 onsite wells program, which was completed in 
March with the completion of five additional wells. Table 3 -  
1 lists the five onsite wells that were completed and the off- 
site well (#2002) in progress. Tables 3-2 and 3-3 provide 
additional data on the wells which were installed and the 
wells being developed for sampling. The off-site well 
drilling program continues, with the FMPC working diligently 
to obtain license agreements for all the off-site wells. 
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TABLE 3 - 1  

WELL DRILLING PROGRESS 

WELL NO. DATE WELL DEPTH 
58.7 
19.95 

2107 3/10/89 
_. -3/ 11/89 

3127 3/13/89 67.3 

2007 3/21/89 71.7 
2002 In Progress 

- _ _ _  . _ _  _ .  _ _  2127 . .  

2055 3/19/89 79.7 

Seventy-four of the 192 wells installed and developed by March 
31 were sampled to complete the fourth round of groundwater 
sampling. Samples are currently being analyzed. 

Transit Survey - Surveying activities continued on 
establishing the horizontal and vertical coordinates of the 
completed wells. 

Radiation Measurement Survey - 
Surface Water and Sediment Samplinq - Sediment sampling was 
conducted on drainage ditches throughout the FMPC which 
contained water, including some which flow into Paddy's Run. 
No surface water sampling was conducted, as it is conducted 
only during sudden storm events. 

No field activity. 

Facilities Testinq - During the reporting period, work 
resumed on the implementation of the Facilities Testing Plan, 
with the installation of two 2000-series wells in Sector 2 and 
additional borings around Plant 6. These wells are in the 
process of being developed. Subsequent sectors in the 
production area will be investigated as specified in the Work 
Plan. 

Biolosical Resources - A meeting was held March 23 to discuss 
internal review comments on the draft reports for the acute 
and chronic testing and benthic macroinvertebrate community 
studies conducted in the Fall, 1988. Comments are being 
incorporated. 

Task 3 Percent Complete: 

*does not include Facilities Testing 

92; * through Rev 3 
42 * post Rev 3 
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Well Drilling Program Activity Table 
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34-WELL PROGRAM 

Well 
Number 

4010 

3107 

2107 

3108 

2108 

3127 

.__ . -- _ _  
WELL DEVELOPMENT COMPLETED DURING MARCH 1989 

- - -  ~~ - _ .  

Date Date Total Gallons Final Turbidity 
Started Finished Purcred (NTU) 

03-02-89 03-10-89 10,750 1.3 

03-11-89 03-13-89 5,060 4.5 

03-14-89 03-14-89 1,550 1.6 

03-19-89 03-21-89 5,050 1.5 

03-22-89 03-22-89 1,300 1.3 

03-28-89 03-29-89 3 , 555 3.6 

4 0 UE 



Task 4 - S i t e  I n v e s t i f f a t i o n  A n a l v s i s  

Database - The Level 1 validation of laboratory data continued in 
accordance with agreements and assignments resulting from the Data 
Management Task Force meeting held in March. 

Data entry and map generation were maintained current with respect 
to new wells being installed. 

._ - .  - - - 

Database capability for the Facilities Testing Program was 
initiated. Field forms having pre-programmed sample, well, and 
sector identification were completed to assist field teams in 
managing well- and sample-related information. 

Groundwater Modelinq - 
continues to be developed. 

The solute transport portion of the model 

Task 4 Percent Complete: 75% through Rev 3 

Tasks 5 and 6 - Laboratory & B e n c h s c a l e  S t u d i e s ,  and ReDorts 

The task teams for conducting benchscale testing to support 
Operable Units K-65 and the South Plume have been assembled. A 
vitrification alternative for the K-65 Silos is currently being 
investigated. 

0% post Rev 3 

Tasks 5 and 6 Percent Complete: 0% 

Task 7 - Proffram Manacrement and R e D O r t S  

7.1 Program Management 

The RI/FS project team participated in and provided 
technical assistance for the following meeting with the 
USEPA and OEPA: 

0 FMPC FFCA Status Meeting 

7.2 Quality Assurance 

The quality assurance activities for the month of March 
1989 were categorized into general areas. 

e Continued effort for closing of open audits, 
surveillances and nonconformances. 

. .. 
0 Maintain field Quality Assurance on field activities 

through monitoring and surveillances. 

5 



0 Approved DCRs are being prepared to issue to 

0 Continued efforts on organizing the project file 

controlled copy holders. 

into a task-oriented filing system. 
- -  _ _  - - -  

- 7 . 3  Health and Safety - -  - - 

e All workers continue to be monitored for exposures 
to chemicals and radioactive materials during RI/FS 
operations. All monitoring results continue to 
remain well below recommended action guides and 
applicable limits. 

0 The new urine sampling schedule showing urine 
samples collected from every field employee at the 
end of each 10-day work period continues to show 
results less than 5 ug/l (WMCO's detection level). 
No positive results were obtained during March. 
Over 100 samples were analyzed. 

sampling operations and the Facilities Testing Phase 
of the RI/FS. 

Task 7 Percent Complete: Not applicable (apportioned effort) 

0 Health and Safety support has been ongoing for water 

Task 8 - Community Relations Sumort 
The final report on the January 31, 1989 public meeting is under 
review. Distribution will be accomplished in April. 

Two 

1. 

2. 

additional activities have occurred since then: 

On March 27, DOE and support contractors attended a meeting 
with USEPA to plan for the next community meeting. During 
that meeting, USEPA suggested revising the entire FMPC 
Community Relations Plan by mid-summer. As a result, a top- 
level scope of work, and a schedule with staffing 
requirements, have been prepared and are under review. 

Planning is underway for the next community meeting, scheduled 
by USEPA for May 15, 1989. A team of technical experts and 
community relations specialists met in mid-March to draft the 
agenda, which USEPA has commented on. AS1 has: 

(a) Prepared a detailed schedule and staffing responsibility; 
(b) Contacted WMCO for logistics support; and 
(c) Begun drafting the first of three fact sheets to be 

disseminated at the May 15 meeting. 

Task 8 Percent Complete: Not applicable (apportioned effort). 



Task 10 - Feasibilitv Studv Work Plan 
The Feasibility Study Work Plan was submitted to the USEPA and OEPA 
on August 15, 1988. 

- - Task 10 Percent- Complete: -95% - - - 

Task 11 - Remedial Technolocry Alternatives 
The Remedial Technology Alternatives Report was submitted to USEPA 
on December 16, 1988. 

Task 11 Percent Complete: 95% 

Task 12 - Initial Screeninq of Alternatives 
Task teams for Operable Units K-65 and the South Plume are in the 
process of screening alternatives on these operable units which 
were submitted in the Task 12 report. 

Task 12 Percent Complete: 5% 

DIFFICULTIES ENCOUNTERED 

None 

ACTION TAKEN TO RECTIFY PROBLEMS 

Seep sampling on Paddy's Run will be completed as soon as weather 
permits. Sample locations are being monitored after every rainfall 
to expedite the sampling programs. Although the area has received 
abundant rainfall, the seeps remain dry. 

PLANNED ACTIVITIES FOR NEXT MONTH 

0 Conduct seep sampling, 

0 Continue installation of proposed additional. monitoring wells 
with four drilling rigs, 

0 Start sampling to support geochemical study, 

0 Continue Facilities Testing Program, and 

0 Continue Initial Screening of Alternatives on K-65 and South Plume Operable Units. . .- 
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CoNS~STENCy 

VERY u)FI 
SOFT 

MEOrUM STIFF 
STIFF 

. .  . . .  
. .  

UNCONFINEO C3MPRESSIVE 
STRENGTH(7UNS PER SQUARE FOm 

LESS TnAN 0.23 
0.25 tO0.50 
0.50 la 1.0 
1.0 to 20 

. . .  

G? 

. .-. 

POORLY-CAIOLO GRAVELS. 
UIAVEL-SUcO MIXTURES. 

U V L E  OR no n w  

... . .  

. . .. 

GM 

CENSITY OF G2ANULAR SOILS 
1 

I STANOAAO 
P E N E f  RArlON 
RESIS7ANCE"J 

OENSltY 1 
I 
I 
I 

VERYLOOSE I 0-4 
LOOSE I 5 -10 

MEOIUM DENSE I I I  -30 

I OENSE 31- 50 

VERY DENSE I OVER SO I 

SlLrr WlAVELS. 
GRAVEL- SAND- SILT HIXTWES 

''I STANOARO PENETRATION RESISTANCE IS THE NUMBER OF 

BLOWS REOUIRED TO ORlVE A 24NCH 0.0- SPLIT BARREL 

SAMPLER 1 1  INCHES USING A 1U)PQUNO HAMMER FALLING 

FREELY THROUGH 30 INUIES. W E  W L E R  IS ORIVEN 18 

INCHES AN0 THE NUMBER O f  BLOWS RECORDED FOR EACH 

bllJcH INTERVAL. THE W M U T I O N  OF THE FINAL TWO 

INTERVALS IS THE -ANOAR0 PENETRATION RESISTANCE. 

GC 

U. S STANOARD 
SlLVE I NUMBERS. 

CLEAR 
S I E V E  

OPENINGS 

C L A Y 3  GRAVCLS 
GRAVEL-%NO-CLAY MIXTURES 

COARSE-GRAINED SOILS 

HIGHLY 
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( L I T R E  OR NO FINES) 

P€J7. 
WMUS. 

SWAMP SOILS 
WTM NIGH ORGANIC C3NFEWt 

PT 
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: A P P I E C I N L E  MOUNT 
OC FINES)  

CLEAN SANOS 
(LITTLE OR NO FlNU) 

1 

.a. ' ' 

SANOS 
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Qc CINa)  
wmcaAnLc ry01p1i 

WCLL-G2AOEO SWOS,  
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POORLY --A0 €0 WOS. 

G R A V U Y  SAWS. 
LITTLE OR NO FINS sp I 

SlLn swos. * 
_ .  ... . . .  

FINE-GRAINEWHIGHLY ORGANIC SOILS 
I I I INORGANIC SILTS 

./ 
/ 

SILTS 
AND CLAYS 

LlCUlD LIMIT 
[LESS T H A N  30) LCbN CLAYS 
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PIEZOMETER INSTALLATION SHEET’g 

Vmfttrn 

TYPE MbatToQ\d,G -ELL 

DIAMETER OF PERFORATED SECTION 4 a \u iq 
PERFORATION TYPE: 

SLOTS ~ZJ HOLES SCREEN 
AVERAGE SIZE OF PERFCRATIONS o. C ~ O  tu 

TOTAL PERFORATED AREA ( 5 .  Q F 7 .  

DRILLING FLUID (s) USED: 

FLUID LLIATGR FROM 0.0 FT. TO ~ s . 3  CT. 

FLUID - FROM - TO - 

PROTECTION SYSTEM 

CASING SIZE (SI USED: 

SIZE io tu ib. FR@M 0 ,=7 TC ~ f - 3  F T .  - SIZE - FROM - TC 

I RISER PROTECTIVE PIPE LENGTH T .  0 c--T. OTHER PROTECTlOh a ~UCLL U C U *  - r t  I PROTECTIVE PIPE 0.0. l0-”4 t - .  I eaU’F9 w / P a B L a c c  
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TEST EQUIPMENT LIST 

TEST 

EQUIPMENT NAME EQUIPMENT 
NUMBER 

/- 

..- NOTE : 
I :,. : ,i 

THIS LIST SHALL BE COMPLETED FOR ALL TESTS, 
ONLY EQUIPMENT SUBJECT TO CALIBRATION NEED 
BE LISTED. 
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VERY SOFT 
SOFT 

MEDIUM STIFF 
STIFF 

VERY STIFF 
HARD 

. .  

. .  
_.. . 

LESS mANo.25 
0.25 T O O 5 0  
0.50 To 1.0 

1.0 To 20 
2.0 To 4.0 

MORE THAN 4.0 

UNCONFINED COMPRESSIVE 
CoNSISTENCY I STRENGTH(T0NS PER SQUARE FOOn 

LOOSE 

MEDIUM DENSE 

DENSE 

VERY DENSE 

9 -10 

11-30 

31-50 

OVER 5 0  

DENSITY OF GRANULAR SOILS 
s-- 

PEf 
nc, 

DENSITY 

CLEAR 
SIEVE I OPENINGS 

m ~ ~ ~ ~ A R o  
YETRATION 

I U. S STANDARD 
SIEVE 

NUMBERS 

SI  LTS 
AND CLAYS 

LlOUlD LIMIT 
(LESS THAN 5 0 )  

('I STANDARD PENETRATION RESISTANCE IS THE NUMBER OF 

BLOWS REWIRED TO DRIVE A 2-INCH 0.0. SPLIT BARREL 

SAMPLER 12 INCHES USING A 14WOUND HAMMER FALLING 

FREELY THROUGH 30 INCHES THE SAMPLER IS DRIVEN 18 

INCHES AND THE NUMBER OF BLOWS RECORDED FOR EACH 

CINCH INTERVAL. THE SUMMATION OF THE FINAL TWO 

INTERVALS IS THE STANDARD PENETRATION RESISTANCE. 

INORGANIC SILTS 

Aouc FLOUR 

OR CLAYEY SILTS 
WITH SLIGHT PLASTICITY 

INORGANIC CLAYS 
OF LOW TO UEOUY PLASTICITY, 

GRAVELLY CLAYS. 
ShNOr CLAYS 
SILTY CLAYS.' 
L E W  CLAYS 

AN0 VERY FINE SANOS, 

ML SILTY OR CLAYEY FIN'€ SANDS 

cL GP 

I I I I I  I I 1 
3" l-l/2"3d 3/8" #4 #IO Y40 44200 

POORLY-GRADE0 GRAVELS, 
CRAVEL-wo MIXTURES. 

LITTLE OR NO FINES 

om o..xo 'P, , , , , . , a, ml I * ,  , , , , , 'TI,. ~ , , , , Q 

GRAIN SIZE IN MM 

GM 
GRAVELS 

WITH FINES 
( APPRECIPBLE AMOUNT' 

OF FINES) 

GC 

.. SILTY GRAVELS, 
GRAVEL-SANLNPULT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SANO-CLAY MIXTURES 

COARSE- GRAINED SOILS 
I 1 

. SILTS 
AND CLAYS 

LIQUID L IMIT 
(GREATER THAN SO) 

WELL-GRAOEO GRAVELS, 1 GW I ~t?tp&~sgog;~, s .  

CLEAN GRAVELS 
( L I T R E  OR NO FINES) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 
CH 

1 I 

I I 
WELL-GRAOED SANOS, 

GRAVELLY SANOS. 
LITTLE OR NO FINES 

CLEAN SANDS 
(LITTLE OR NO F l N U I  

SlLW SANOS, 
SANO-SLT MIXTURES SANDS 

' h T H  F!NES 
APPRECIABLE AMOUNT 

OF FINES) 
CLAYEY SANOS. 1 sc I SAND-CLAY MIXTURES 

I ORGANC SILTS 
AN0 ORGANIC SILTY CLAYS I OL I OF LOWPLASTICITY 

I I 1 

INORGANIC SILTS. 
MICACEOUS OR OIATOMACEOUS 

FINE SANOY l M H I  OR S lL lY  SOILS 

I a 
ORannU CLAYS IOHI ORGANIC SILTS 

OF MEDIUM TO HIGH PLASTICITY. 

PEAT. 
WMUS. 

SWANP SOILS 
WITH HIGH ORGANIC CONTEMS 

ORGANIC "ICHLY I P i  I 
SOILS 
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LLLTsLE OR NO flNCS1 

GP 

. . . .  

POORLY-UI.OC0 GRAVELS. 
GRAVEL- wo sJIXNRES. 

L l T X L  OR NO nNCS 

CONSISTENCY O F  COHESIVE SOILS 

VERY SOFT 

L 
STIFF  I 1.0 To 2.0 

VERY STIFF I 2.0 TO 4.0 

1 -  HARD I MORE THAN 4.0 

. -. 

CLEAR 
S I E V E  

OPENINGS 

CENSiTY OF G2ANULAR SOILS 

I STAN0 a R 0 

RE 5 ISTANC E 'I) 
DENSITY 1 PENETRATICN 

I 
I I 

VERYCOOSE I 0 - 4  

LOOSE s - IO 
MEDIUM OENSE 

VERY OENSE OVER SO 

''I STANOARO PENETRATION RESISTANCE IS THE NUMBER O F  

BLOWS REQUIRE0 TO ORlVE A 74NCH 00. SPLIT BARREL 

SAMPLER 12 INCHES USING A 140OPOUNO HAMMER FALLING 

FREELY THROUGH 30 INCHES. THE SAMPLER IS 0RIVE;Y 18 

INCHES A N 0  THE NUMBER OP BLOWS ReCQROEO FOR EACH 

&INCH INTERVAL. Tw% SUhlMATlON OP THE PINAL TWO 

INTERVALS IS THE STANDARD PENETRATION RESISTANCE. 

U. S STANOAAO 
SIEVE 

NUMBERS. 

' P .  . Q u am 3.- 'T.. . . . , -I..., , . a 

GRAIN SIZE IN MM 

C 4 U c b  I S b . 0  
C O I Y I S  SU? U O  C C b l  I CO..SL I **us \ C ? I b * 5 f (  rsa1.r * -4 

u s c s CLA~SIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINEWHIGHLY ORGANIC SOILS 

SILTY GRAVCLS. 
GRAVEL- SAND- SILT MIXNRCS 

GRAVELS 
WITH FINES 

APPIILCIA0LL AMOUNT 
O f  rlNcsI 

I C L A Y 9  GRAVCLS 
a n V C L -  U N O - U A Y  MlXYURES I GC I 

WELL-aAOEO S A W S ,  
GRAVVELLY SANOS. 

L lTXE OA NO flNES 
CLEAN SANOS 

(LITTLE OR NO CINES) 

/ 
/ 

SILTS 
AN0 CLAYS 

LlOUlO LIMIT 
(LESS T H A N  MI 
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O. 5$@&&NCY Of COHESIVE SOILS 

L 
VERYSOFT I LESS TnANo.25 

v SOFT i 0.25 TO0.SO 

MEDIUM STIFF 0.50 To LO 
STlFF 1.0 To 20 

VERY STIFF 2.0 t0 4.0 

HARO MORE THAN 4.0 

I I coNSISTENCr I UNCONFINE3 COMPRESSIVE 
STRENGWTONS PER SQUARE K)On 

VERY LOOSE 

LOOSE 
MEDIUM DENSE 

OENSE 

0-4 j 
s - IO I 
1 1  - 3 0  I 
31-SO 

. .: 

. : ... 

. .  

.... 

. .  
... 

. .  

''I STANOARO PENETRATION RESISTANCE IS THE NUMBER OF 
BLOWS REQUIRED TO ORIVE A 2-INCH 0.0. !PUT BARREL 

W C L E R  12 INCHES USING A lU).POUNO HAMMER FALLING 

FREELY THROUGH UI INCHES n t E  SAMPLER IS ORIVEN 18 

INCHES AN0 THE NUMBER OF 8LOWS RECOROEO FOR EACH 

& l u u (  INTERVAL. THE SUMMATION OF T M O  FINAL TWO 

INTERVALS IS THE STANOARO PENETRATION RESISTANCE. 

- 1  U. S STANDARD 
SIEVE 

NUMBERS 
1 1 

I L I 

CLEAR 
SIEVE 

OPENINGS 
1 
1 

Y40 #Zoo 

1 ,  I ,  
I. 1-1,2*'3&iW 3:s" R4 L o  

'04... . . 91 Qp - 0.- lOar 4 en 

GRAIN SIZE IN MM 

I i snr .me e r 4 r  c m w .  \4rQ 

*am6 I c J . . ~ ~  -6nl.r I '*-a 
C O O I I S  c a u s a  I 

u s c s CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINEO/HIGHLY ORGANIC SOILS 

WELL-ORAOEO GRAVELS. 

LITTLE OR w FINES 
GRBEL-SAND MIXTURES, 

CLEW GaAVELS 
(LlTrLE OR NO FINCSI 

GRAVELS 
WITH FINES 

(APPRECMLE & O W  
O r  F l N L S I  

I sILm GRAVELS. 
GRnVEL- SlLT MIXTURES I GMI 

I I I 
WELL-GRAOU) SANOS. 

GRAVELLT s n o s .  
LITTLE CI) NO FINES 

CLEAN SANOS 
(LlttLE OR n0 FINES) 

.. . 1 I I 

SILTS 
AND CLAYS 

[LESS r H A N  %I 
Liauio LIMIT 

SILTS 
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LlQUlO LIMIT 
(GREATER THAN 301 

I M o n a N l C  SILTS 

nooc PLOUR. 

OR CLAYEY SILTS 
WITM SLIGHT RASTlCITY 

INonGANIC =at 
O f  LOW TO UEOIUM PLASTlC?r. 
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AN0 VERY P U C  SANOS. 

PEAT. 
WMUS. 

SWAUP SOILS 
WITH MIPn ORGANIC C O N E r f  PT I HIGHLY 

ORGANIC 
SOILS 
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SOFT 
MEDIUM STIFF 
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INTERVALS IS THE STANOARD PENETRATION RESISTANCE. 

WLLL-ORAOEO GRAVELS. 
G W C L - S w O  WXNRES. 

LITTLE ca na I W  

U S STANOAAO 
SIEVE 

NUMBERS . 

CLEAR 
SIEVE I OPENINGS 

an - Mo. I F , ,  , , , . .  , . , 9 .  ' P  . 0 

- --- - -I 
CLEAN GRAVELS I 
L I T R E  OR No FlNCSl 1 I 

SLW GRAVCLS. 
GRAVEL- S U O -  SILT W X N R E S  GRAVELS 

WITH FINES 
PPP*LCIAsLL AMOUNT 

WCLL-GiUOED SPNOS. 

LITTLE CR NO FlNLs 
GRAVELLT SAWOS. 

C L E A N  SANOS 
( L I T T L E  OR NO FINES) 

I 

1 1 

FINE-GRAINED/HIGHLY ORGANIC SOILS - 
./ 

/ 

SILTS 
AN0 CLAYS 

LlCUlO LIMIT 
(LESS ?MAN SO) 

. SILTS 
AN0 CLAYS 

LlQUlO LIMIT 
(GREATER TMAM $01 

HlCHLY 
ORGANIC 

SaLS I 
n v 23 



. .  

. .  

400s: C A R U  - 
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DESCRIPTION REMARKS 
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DENSITY 

VERY LOOSE 

.. .. . 

i 
STANOARO 

PENETa ArlCN 
RES ISTANCE 'I 

0 -4  

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

SOFT 

MEOlUM STIFF 

STlF P 

... 

.. . , . .  . .  

. .  . .  

. 

. .  

0.25 T00.50 
0.50 To 1.0 
1.0 to 2.0 

I I HMO I MORE THAN 4.0 

LOOSE 
MEDIUM OENSE 

OENSE 
VERY OEM€ 

5 -I0 
I I  - 3 0  

31-50 

OVER 5 0  

"' STILNOARO PENETRATlON RESISTANCE IS THE NUMBER OF 

BLOWS REQUIRE0 TO OAWE A 24NW 0.0. SPLIT BARREL 

O L  

SIUlPLER 12 INCHES USING A l r 0 9 0 U N O  HAMMER FALLING 

FREELY THROUGH 30 INCHES THE SAMPLER IS ORIVEN 18 

I 
ORGANIC 91~1s-, 

ANO ORGANIC s i ~ r r  -.AVS 
OF LOW PLASTICITY 

INCHES A N 0  THE NUMBER OP BLOWS RECORDEO FOR EACH 

&INCH INTERVAL THE SUhWATlON OP THE P INAL TWO 

INTERVALS 1s THE STANDAAO PENETRATION RESISTANCE. 

- 1  U. S STANDARD 
SIEVE 

NUMBERS 
1 1 

1 I I 

CLEAR 
SIEVE 

OPENINGS 
1 
I 

#go #200 

1 ,  I ,  
5. I-v2M3A- &a* #4 #to 

l o o 1  '04,.. I I , 9 .  *8 0 Qp om a- 
GRAIN SIZE IN MM 

C1.V c L $am0 lilt a.0 C I A 1  
I I *.*e C O I I I S  a n s a  I *.*e [caaa$f( rca1.r 1 

u s c s CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINEWHIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
I L I T U  OR NO FINES) 

I POORLY-UIAOCO GRAVELS. 
GRAVEL- SAM0 MIXTURE S, 1 GP 1 f l T l f l O R r c g ~ ~ C S  

SILTY GRAV€LS. 
GRAVEL- farce SLT WXNRES 

GRAVELS 
WITH FINES 

APPWCIABLE AYOUUT 

WELL-CRAOEO SANOS. 
GAAVVELLT SANDS. 

CLEAN SANOS 
ILlTTLt OR HQ FlNES) 

PEAT. 
WYUS. 

SWAMP SOILS ORGANIC HrCnLy I PT I 
S31LS WITH NIUC 0 R - C  C 0 N X . S  

0 25 
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FERNALD - 53'9Vi 

FLUID FROM 0.a FT. TO 75.a FT 

FLUID - FROM - TO - 

PIEZOMETER INSTALLATION SHEE 
.. PROJECT NAME C',c2dhb Q r / F S  i FIELD ENG./GEO. 01 -I\ - S 5  .._ .. .I 

-W PRCJECTNC. ~1 1.2 CHECKED BY E. DATE ~3 - 2Z-P: 
- - -. BORING-NO, ~- - .- ioo>. -..~ -, ~ .- - _~.._ 

- -2.5- - - ---- ---- -- - - -  - - 

PIEZOMETER NO. 7-7 DATE OF INSTALLATION 0% - Z[ - eS 
BOREHOLE DRILLING 

SIZE t o . ~ c , f i F R @ M  0.- CT. TC 3c.a FT 

SIZE - FROM - TC - 
I 

DRILLING METHOD cp,rs~ T ~ O C  

DRILLING FLUID (S) USED: 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS : 

-1 TYPE @F BIT H ~ M H ~  

CASING SIZE (SI USED : 
- 

DISTANCE ABOVE /BELOW 

2.0 

E L E VAT I 0 N 
GROUND SURFACE (n.) 0 

0.0 
'L -5 

I 1 
TOP 0.a 

TOP 49.7 
TOP 4 4 . d  

TOP 

TOP 5y.a 

PIEZOMETER DESCRIPTION 

-- BCrTTOV 4 4 . ~  TCP BOTTOM 

BOTTOM 4q .7 *TOP BOTTOM 
BOTTOM 7 1 . ~  TOP BOTTOM 

BOTTOM N / A  TOP BOTTOM 

BOTTOM 70.0 TOP BOTTOM 

TYPE tCtg&~-r3Qt&G UELL 

DIAMETER OF PERFORATED SECTION 4.0 L.J ib 

PERFORATICIN TYPE : 

SLOTS HOLES SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS 0.0). m 

TOTAL PERFORATED AREA 'c-a T-T. 

PROTECTION SYSTEM 

GROUT / s LUR R Y 

BEN TON IT  E 
SAND (\o-u)  

-6WwEk -fA 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER TNSELLATION 



. r  . . .  

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

. .  

.. - - 

.. 

... 

. . . .  . .  . . . .  
. .  . . .  . . .  . .  . .  ,./. . .  

.. . . .  . .  . .  

. . .  . .  
. .  

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

... . : _ .  - . .  

.... 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  .... . . . . .  . . . . . .  . . .  . . .  . .  . . . . . .  
..: . .. : . 

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

. .  
. 

';.\I 
. ,. - 

TEST E ~ ~ I P M E N T  LIST 

TEST 

LWUIP 
EQUl PMENT I NUMBER ' I  MENT NAME F A . .  .- 

. . . . .  . .  . . . .  . . .  . . .  . . . . . . . . . . . . . . .  . . . . .  . . . . . . .  __.  . . .  . . . .  . . . . .  
"":.: _ . _  1 

NOTE : 
THIS LIST SHALL 
ONLY EQUIPMENT 
BE LISTED. 

BE COMPLETED FOR ALL 
SUBJECT TO CALIBRATION 

TESTS, 
NEED 

. .  . .  
. .  . . . .  

. . .  . . . . .  

. .  . .  . .  . .  - 
. . . .  . .  . .  . . . . .  . .  . . . .  
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O- ,5897 

CoNS~STENCr 

VEAY SOFT 

CONSISTENCY O F  COHESIVE SOILS 

UNCCNFINEj:'~oMjrq€SSlVE 
STRENGTH( TONS PER SQUARE MOn 

LESS mAN0.u 
RE S ISTANC E 111 

MEOUM STIFF 

STIFF 

VERY STIFF 
H M O  

INTERVALS IS THE STANOARO PENETRATION RESISTANCE. 

U. S STANOARO 
SIEVE 

NUM8ERS 
1 
I 

Y40 #Zoo 

CLEAR 
SIEVE 

I 

'04.. I ,  Q M a m  aaw loa0 Q I8 

GRAIN SIZE IN MM 

CaAU C L I $ A - 0  C O I I I S  S a ?  U O C L A V  C&.m I 8-a (caaawl  U ~ ~ I , U  I e .U 

U S C S C t k S I F I C A T l O N  FOR SOILS 

030 tu 1.0 

1.0 To t o  
2.0 TO 4.0 

MORE THAN 4.0 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LIfrLL OR NO flNESl 

GRAVELS 
WITH FINES 

CLEAN SANOS 
(UTTLS OR NO f l N U )  

POORLPGRAOLO GRAVELS. 

LlTlLE. OR NO PINES 
GRAVEL- s u o  MIXfUAES. 

SlLW UmAV€LS. 
GRAVEL- -0- SILT MIXTURES 

GM I 
WCLL-GaAOED S w O S .  

GRAVCLLT UNO% 
LITTLE OA NO FINES sw I 

FINE-GRAINEWHIGHLY ORGANIC SOILS 

./ 
/ 

SILTS 
AN0 CLAYS 

LICUIO LIMIT 
(LESS n u n  so1 

. SILTS 
AN0 CLAYS 

LIQUID LIMIT 
(GREATER TMAN SO) 

HIGHLY 
ORGANIC 

SSlLS . ,  

OnGANS SILTS 
AN0 ORWnK 3 1 ~ 3  ;LAYS 

OF LOW PLASTICITY 

INORGANIC :LAYS 
OF HW PcAsnaTr, 

FAT CLAYS 



VISUAL CLASSIFICATION OF SOILS 
'ROJECf NUMBER: 6 02.3 :7 '-PROJECT NAME: F=lvr~  Id f 3  /..s 
IORING NUMBER: 3 7 7 COOR 
: LEVATION: GWL: Dip 
NGINEERIGEOLOGI" I I  A 

IRILLING MI 
I 

DESCRIPTION 

- -  - - -  - -  

! 



&&&jfs' ' NCy: UNCCNFINEg C3MPQESSIVE STRENGTW(TONS PER SQUARE FOOn 

VERY s o n  LESS WAN 0.2s 
0.25 T0O.SO 
030 7-0 1.0 MEDIUM STIFF I 

.I 1 STANOARO 

RE S I S t A  N C E"' 
DENSITY PENETRArlCN 

VERYLOOSE I 0-4 
LOOSE 1 s -IO 

MEDIUM OWSE( ' I I  - 3 0  

OENSE 31-50 . VERY OENSE OVER SO 
d 

STIFF 1.0 TO 2.9 

VERY STlFF 2.0 TO 4.0 
I 

nmo MORE THAN 4.0 

. .  .. INTERVALS 18 Wl? STANDARD PENETRATION RESISTANCE. 
.. . 

. .  . . . .  
~. . 

. .  

U. S STANOAAO 
SIEVE I NUMBERS. 

CLEAR 
S I E V E  

OPENINGS 

.... 
I 

I * , .  , , , 9 .  Q Qp am 0.- 

... . .  
.. . 

COARSE-GRAINED SOILS 

CLEAN CftPVELS 
LITRE OR No FINES) 

G2  AVELS 
WITH FINES 

APPRECIDBLE: A M O W  
OF FlNCS) 

I GC 
CLEAN SANOS 

LIlTLL OR NO flNES) 

I sc 

W O R Y - a A O C D  GRAVLYELS. 
GRAVEL-WO YIXTURCS. 

LITILE OR NO PINES 

-19 GRAVELS 
WAVCL-  SAhO-CLAY YlXtURES 

WCLL-WOEO swos, 
GRAVELLY UNO$.  

LITTLE N O  flNE.5 

WORLY-GRAOED W O S .  
GRAVELY SANOS. 

LITTLE: CR MO FINES 

WE-GRAINEWHIGHLY ORGANIC SOILS 

/ 
/ 

SILTS 
AN0 CLAYS 

LlOUlO LIMIT 
(LESS THAW -01 

SILTS 
AN0 CLAYS 

LlQUlO LIMIT 
(GREATER VAN SO) 

HIGHLY 
ORGANIC 

SOILS 

PEAT. 
WMUS. 

SWAMP SOILS 
Wld HIo( m U l C  ;ONTEW 

PT 

0 32 
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VISUAL CLASSIFICATION OF SOILS uw ' fY 

I E LEVATION: 

.. . ~ 

.. 

... 
. _  
.. . 

... 

:. 

OESCAIPTION 

- - - - - -  

-L 
I : 

0 33 
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-. 5397 

SOFT 
MEOUY STIFF 

0.25 TO0.SO 

030 m LO 

1 
GW 

- 
G? 
- 
GM 

- 
GC 
- 
SW 
- 
SP - 
SM 

- 
1 ..( 

sc 
- 

- 
CONSISTENCY OF C3hESIVE SOILS I DENSITY I PENETRATION STA N OAR 0 

''I STANOARO PENETRATION RESISIANCE IS THE NUMBER OF 
BLOWS REQUIRED TO DRIVE A Z-INCH 0.0. SPLIT BARREL 

SAMPLER 12 INCHES USING A 14WOUNO HAMMER FALLING 

FREELY THROUGH 30 INCHES. THE S A W L E R  IS DRIVEN 18 

INCHES AN0 THE NUMBER OP 8LOWS RECOROED FOR EACH 

&(No( INTERVAL THE SUMMATION OP THE FINAL TWO 

INTERVALS IS-THE STANOARO PENETRATION RESISTANCE. .. . 
. .  I U S STANDARD 

SIEVE 
NUMBERS . . - .._ I OPENINGS I CLEAR 

SIEVE ... 
.. .: .. . .  

'f . . 91 m mm OIPO 'e.. , , , , 00. a 

GRAIN SIZE IN MM 

U S C S CLASSIF ICATlON FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINEWHIGHLY ORGANIC SOILS 

WELL-GRAOEO GRAVELS. 

L I r n L  OR No rlnU 
GRAVEL-SANO WXNRES. 

CLEAN CilAVELS 
(LIT= OR NO FINUS) 

POORLY-GRAQLD GRAVLVELS. 
GRAVEL- U N O  ulxTW)€s. 

L1TX.E OR no PINES 

SILTS 
AN0 CLAYS 

LIQUID LIMIT 
(LESS T H A N  5 0 )  

S I L R  GRAVELS. 
GRAVEL-JWPSILT MIXTURE! 

GRAVELS 
WITH FINES 

IAPPWCIOBLL AMOUNT 
O f  CINES) 

CLAY- GRAVCLS 
GRAVEL- s m o - a  AY MIXTURE 

WELL--OED SP*(OS, 
GRAVELLY SANOS. 

LITTLE OR NO FINES 

SILTS 
AN0 CLAYS 

LlOUlO LIMIT 
(GREATER THAW SO1 

INORGANIC CLAYS 
OF )no( PLASTICITY, 

FAT C A Y  S 
C L E A N  SANOS 

( U n L I  OR NO CINU) 

HIGHLY 
ORGANIC 

s m s  
SILW suros. 

-0-SLT YlXTUWS SANOS 

OF nna1 

W I T H  FlNES - 
:mwcaAaLc UroUicJ 

0 34 
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.. . . .  
. .  

. . . .  

VERY soFT-2' 
SOFT 

MEDIUM STIFF 

'53%&STENC'f O F  CBHESIVE SOILS 

LESS nHAN 0.25 
0.25 f 0 0 . S O  

0% To 1.0 

.. . 

CENSiTY OF G2ANULaR SOILS 
STANOARO 

OENSITY I PE?(ETRArlON 
RESIS~ANCE"J 

0 - 4  I 
5 -10 . I  
11 -30 I 

VERYLOOSE I 

MEDIUM OENSE I 
LOOSE I 

OENSE 1 31-SO 
VERY OENSE I OVER SO 

COARSE-GRAiNED SOILS 

'" STANDARD PENETRATION RESISTANCE IS THE NUMBER OF 
BLOWS REQUIRED TO ORIVE A 2 . w ~ ~  010. SPLIT BARREL 

W P L E R  12 INCHES USING A 1og.QOUNO HAMMER FALLING 

FREELY THROUGH 30 INOIOS THE SAMPLER IS ORlVEN 18 

INCnES AND THE NUMBER OF 0LOWS RECOROEO FOR EACH 

61NCM INTERVAL. THE SUMMATION OF THE FINAL THlO 

INTERVALS IS THE STANDARD PENETRAIION RESISTANCE. 

I U. S STANOARQ 
SIEVE I OPENINGS I NUMBERS . 

CLEAR 
SIEVE 

WELL-CRAOEO GRAVELS. 

LlfTLL OR NO FINES 
1 GW 1 GRIDILL-SUO MIXNRES. 

~~ . I 

CLEAN GRAVELS I 
LIT= OR NO FINES) I 

WORLY-CAAOEO GRAVELS. 
GRAVEL- SANO MIXTURES. I '? 1 L J T Y L E O R N O ~ N E S  

S l L n  GRAVELS. j 1:. I GRAV€L- WP SILT' MIXTURES 
GRAVELS 

WITH FINES 
[ APP*ECIOBLE AMOUM 

OF FIN€$) 
C L A Y 3  GRAVELS 

6 R 5 L - S A N O - U A T  MIXTWE! 

WELL-GRAOED SANOS. 
GRAVYELLT SANDS. 

LITTLE OA NO FINES 
CLEAN SANOS ' 

(LITTLE OR NO FINES) 

0 36 
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SISTENCY OF COHESIVE SOILS 

UNCCNFINEO COMPRESSWE 

VERY SOFT LESS mANo.25 
0.25 TO0.SO 

MED~JH STIFF I 0.50 To 1.0 
STlF F I 1.0 TO 2.0 

VERY nlFF I 2.0 TO 4.0 
r - - i o  - I  MORE THAN 4.0 - 1  

OENSlTY OF G~ANULAR SOILS 
STANOARO 

DENSITY PEN€? RATION 

I LOOSE I s -10 

I MEDIUM OENSE I 11-30 

OENSE 1 31-SO 

VERY DENSE I OVER SO 

_. ._ . . .  
. .  

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

''I STANOARO PENETRATlON RESISTANCE IS THE NUMBER OF 
BLOWS REQUIRED TO ORIVE A Z.INU.( 0.0. SPLIT BARREL 

SAMPLER 1 1  INCHES USING A lOOPOUNO WAMMER FALLING 

FREELY THROUGH 30 INCHES THE SAMPLER is o a w a  18 
INCMES A N 0  THE NUMBER OF BLOWS RECOROEO FOR EACH 

&INCH INTERVAL. W E  SUMMATION OP THE FINAL TWO 

INTERVALS IS THE STANDARD PCNETRATION RESISTANCE. 

I U. S STANOARO 
SIEVE 

NUMBERS ' 
1 1 
I 1 

- 

c40 Y2W 

CLEAR 
SIEVE 

OPENINGS 
I 

. 'y?.. , , . , . ,  , . a ' P  . . 9. . . , . , . . am , ? .  . a- 

GRAIN SIZE IN MM 

C I A W C i  I \.-e I S i b ?  .no CL.. C O I I I S  
CO..SL I '*et )CJA.$tl r1Pl .r  I * 'U 

. _ .C .  .- .... u s c s C L A ~ S I F I C A T I O N  FOR SOILS 
& 

-. , - . .. 
COARSE-GRAINED SOILS FINE-GRAINEWHIGHLY ORGANIC SOILS 

I WORLY-GRAOEO GRAVELS. 
GRAVEL-5-0 MIXTURES. 

LITrLf OR NO nNES I GP I 
.- GRAVELS 

WITH FINES 
; b P P R E C W L E  A Y O U M  

OF FINES)  

I 

I I I 
WILL-CRAOEO s m s ,  

GRAVELLY SAMOS. 
LITTLE 011 NO FINES 

CLEAN SANOS 
(LITTLE OR NO FINES) 

SILTS 
AN0 CLAYS 

LlCUlD LIMIT 
(LESS THAN MI 

SILTS 
AN0 CLAYS 

LlOUlO LIMIT 
(GREATER THAN ¶Ob 

HlCnLY 
ORGANIC 

S31LS 

I nw) INORGANIC VERY PINE SILTS SAFIOS. I ROCK FLCUR. 
SILTY CR C A Y E T  r!NE SANOS 

OR C-AYreY SiLTf 
WlTW SLIGHT SASTIClTT 

INORGANIC Z A Y S  

G ~ v E L L ?  CAYS. 

LEY( CLAYS 

ML 

O f  LOW .TO UEOIUW PI-ASTICTY, 

CL W O Y  C A T S .  
SlLn CLATS. j - LNOY C A T S .  
SlLn ?-ATS. 
LEY( CLAYS 

I 

I p r x .  I 
I WYUS. 

SWAWP SOILS 
WTH HIGH ORGANIC =JNTyCTS PT I 
0 38 



PROJECT NAME 7 ~ 3 ~  7.\/BS FIELD ENG./GEO. 
PRCJECT N?. 6 0 2  3.2 CHECKED BY 0.4. / / G p # e /  DATE 7 - 2 7 9 ~  
BORING NO. 3\27 
PIEZOMETER NO. 5\27 - DATE OF INSTALLATION 3-13-39 

DRILLING FLUID (SI USED: CASING SIZE (SI USEC): 

F L U I D ~ . ~ T ~  FR@M 0.3 er. TO 7 o . ~ a  SIZElp.o;AzQFR@M (9.0 70,Or"T: 

FLUID - FROM - SIZE - FROM - TC - TO . - 
* 

BOREHOLE D R I L L I N G  

DRILLING METHOD PA#L / b O C  I TYPE OF BIT - hLA7.Ccfit.mL 
- 

. .. 

. .  . .  

~ 

TYPE ~CIJ\'(CQ\AGI ~ - L L  

DIAMETER OF PERFORATED SECTION 4.0 id t D  

PERFORATlClN TYPE: 

SLOTS HOLES 0 SCREEN 0 
AVERAGE SIZE OF PEF?FCRATICNS b-oto ;A, 

TOTAL PERFORATED AREA io-o e. 

PROTECT ION SYSTEM 

RISER PIPE MATERIAL 5mrdk55 57aL 

RISER PIPE DIAMETERS: 
0.0. 4 %  ;d. -1.0. '?O id 

LENGTH OF PIPE SECTIONS SFT- 5e . .  . 10 ~ r .  
JOINING METHOD FLIAsM Z m l A X a  

8 q L m  * p F  

.. 

.: 
. .  . .  

. .  . . .  . .. . .. 

: . * 
:. :.. 

. .  . .  

RISER PROTECTIVE PIPE LENGTH 5 0 U m  OTHER PROTECTION Zl5e 3 ~a~cncfc APE 
PROTECTIVE PIPE 0.0. 10.7-Y id &a u/rH >m COCK 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION 7 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 
REMARKS W V S  &idkALLU si= UP AS FLLcSH i t v ~  N76-b 

YES 0 3%,0 
Y E S O  NO El 

7t de- - ; 5 
PI PP 

c w-16 m 3- IO-g i ; ' s  J . D v E  70 LGW rn I - POSSfi?AC t%/w O E A  9- * 
U77LC L-O-vkX +&-T 0-m) 3-/3-,PS . 

rc9-1I.E 



TEST EQUIPMENT LIST 

k 

. 

TEST 

I 

EQUIPMENT NAME 
EQUI PMENT 

NUMBER 

NOTE : 

THIS LIST SilALL BE COMPLETED FOR ALL TESTS, 
. .  ONLY EQUIPMENT SUBJECT TO CALIBRATION NEED 

a .  i- BE LISTED. 

0 4.0 
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. .  

HIGHLY 
ORGANIC 

SOILS 

.. . 

P U T .  
I*Iuus. 

sww SOILS 
WTH HIGH ORGANIC =3N-S 

PT 

... 

I 

MEOlUHSTlFF I 0.50 To 1.0 
STIFF 1 1.0 ta 2a 

VERY STIFF I 2.0 T6 40 
HARO I YORE THAN 4.0 

I  RESISTANCE^^ I 
0 - 4  VERY LOOSE I 

''I STANOARO PENETRATION RESISTANCE IS THE NUMBER OF 
BLOWS R E Q U I R E 0  TO ORlVE A 24NCH 0.0. SPLIT BARREL 

UMPLER 12 INCHES USlNQ A 14090UNO HAMMER FALLING 

FREELY THROUGH 30 INCHES. THE !SAMPLER I DRIVEN 18 

INCHES ANO THE NUMBER OF BLOWS RECOROED FOR EAcn 

6-m INTERVAL THE SUMMATION OF THE FINAL TWO 

INTERVALS IS THE STANOARO PENETRATION RESISTANCE. 

I U. f. STANOARO 
SIEVE I OPENINGS I NUMBERS 

CLEAR 
SIEVE 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHW ORGANlC SOILS 

WELL-CRAOEO GRAVELS. 

LITTLE OR NO FUCU 
1 1; I GRllwCL-SANOWXNRES, 1 

CLEAN G2AVELS 
U T X E  OR NO flNESl 

WORLY--LO GRAVELS. 
WIIVEL-SANO MIXTURES, 

LITTLE on NO PINES 

SlLpl GRAVELS. 
GRAVEL- SWO- SILT Y X N R C S  

GA AV EL S 
WITH FINES 

IAPPWCtA9L.f AMOUNT 

WELL-GRAOCD SANOS, 
GRAVELLY SANOS. 

L l n L E  OR NO FINLS r. : I- 

C L E h  &os 
(Ll7TLt  OR NO FINES1 

I 

I 1 I 

C A Y  n SANOS. 

1 I 1 

0 4 3  
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a I I I 

DRILLING METHOD a g L c  -L 

DRILLING FLUID (SI USED: 

FLUID L J ~  FROM 0 TO {Q -4; ;< 
FLUID - FROM - TO - 

PIEZOMETER INSTALLATION SHEET k:-. IVU.~., 1 

TYPE @F BIT - +kin MLiZ 

CASING SIZE (S) USED: 

SIZE 10.OlU z.3, FROM 0 TC l Y . % T .  
SIZE - FROM - TC - 

TYPE AAotA'madtl W E L L  

DIAMETER OF PERFORATED SECTION 4.0 a $9 

PERFORATION TYPE: 

SLOTS HOLES SCREEN 
o.otO 4.4 AVERAGE SIZE OF PERFCRATIONS 

TOTAL PERFORATED AREA 10.0 f T  

RISER PIPE MATERIAL m * l c Q s r  

RISER PIPE DIAMETERS: 

0.0. d3/f id 1.D. 4'0 z\r 
LENGTH OF PIPE SECTIONS \b.o FT 

- .  
JOINING METHOD -3kKi )  - :> k t 2 S l - f -  4 G t C J i  

I 

PROTECTION SYSTEM 



TEST EQUIPMENT LIST 

TEST 

EQUIPMENT 
NUMBER I EQUIPMENT NAME 

NOTE : 
THIS LIST SHALL 
ONLY EQUl PM ENT 
BE LISTED. 

BE COMPLETED FOR A L L  TESTS. 
SUBJECT TO CALIBRATION NEED 



'ROJECT NUMBER: do2 3.2 
IORING NUMBER: -2055 
i LEVATION: 

iNGINEERIGEOLOGIST: ~ ~ ~ & , ~ G @ ~  

)RILLING METHODS: @- 7m L '72 S-a!55A6a%g- 

PROJECT NAME: F M P C  R l /  /=s 1G-J f D 
COORDINATES: DATE: 3-/*"--'- 

GWL: Depth 6p./ Oate/Tima 3-12 /&,w DATE STARTED: 3-10 -89 
Depth c;p. Oate/Timc ) 1 3  OAT€ COMPLETED: 3-13 - - q  

I DESCRIPTION 

- 5-$;- * 
0 /o 

20 

la 
b 3 / o  I- 20 

l l  F;. / I  
19 

12. 
lo 

( 3  



DENSITY 

VERY LOOSE 

LOOSE 

MEDIUM DENSE 

DENSE 

VERY DENSE 

STANOARO 
PENETRATION 
RESISTANCE") 

0 - 4  
5 - IO 

11-30 

31-50 

OVER 5 0  

ML 

C L  

INORGANIC S l U S  
AN0 VERY FINE SANOS. 

ROCK FLOUR. 
SILTY OR CLAYEY FINE SANOS 

OR CLAYEY SILTS 
WITH SLIGHT PLASTICITY 

INORGANC a A Y S  
OF LOW fo MEDNM PLASTICITY, 

GRAVELLY CLAYS. 
SANDY CAYS. 
SILTY CLAYS. 
LEAN CLAYS 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(GREATER THAN SO) 

INORGANIC CLAYS 

FAT CLAYS 
OF nlGn PLASTICITY, CH 

= 3 9 7  
CONSISTENCY OF: ~ O I ~ E S I V E  SOILS 

CONSISTENCY 

VERY SOFT 
SOFT 

MEDIUM STIFF 

I I HARD MORE THAN 4.0 I 

INCHES AN0 THE NUMBER OF BLOWS RECORDED FOR EACH 

&INCH INTERVAL. THE SUMMATION OF THE FINAL TWO . .  
INTERVALS IS THE STANOARO PENETRATION RESISTANCE. 

U. S STANDARD 
SIEVE I NUMBERS 

CLEAR 
SIEVE 

OPENINGS 
:. . 

COARSE- GRAINED SOILS FINE-GRAlNED/HIGHLY ORGANIC SOILS - 
GW 

- 
GP 
- 
GM 
- 
GC 
- 
sw 

WELL-GRAOED GRAVELS, 
GRAVEL-SIN0 MIXTURES. 

LITTLE OR NO FINES 
CLEAN GRAVELS 

(LITTLE OR NO FINES) SILTS 
AND CLAYS 

LIQUID LIMIT 
(LESS THAN 50)  

POORLY-GRAOED GRAVELS, 
GRAVEL-SANO MIXTURES, 

L ITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL- SANO- SILT MIXTURES 

ORGAN# SILTS 
AN0 ORGANIC SILTY CLAYS / O L I  OF LOW PLIISTlClTY 

.. 
. .  GRAVELS 

WITH FINES 
(APPRECIABLE AMOUNT 

OF FINES) 
CLAYEY GRAVELS 

GRAVEL- SANO- CLAY MIXTURES 

INORGANIC SILTS. 
MICACEOUS OR OIATOMACEOCS 

FINE SANOY 

WELL-GRAOED SANOS, 
GRAVELLY SANOS 

LITTLE CR NO FIN& 
CLEAN SANDS 

(L ITTLE OR NO FINES) 

POORLY-GRADE0 SANOS. 
GRAVELLY SANDS. 

LITTLE OR No FINES 

OAGnnlC CLAYS 

I O H I  ORGANIC SlLfS 
O f  MEDIUM TO HIGH PLASTICITY SP 

- 
SM 
- 
sc 
- 

PEAT. 
HUMUS. 

SWAMP SOILS ORGANIC 
"IGHLY SOILS I PT 1 WITH HIGH ORGANIC CONTENTS 

S l L n  SANDS. 
-0-SILT MIXTURES . SANDS 

.WITH/ FINES 
IAPPREUABLE AMOUNT 

O f  FINES) 
CLAYEY SANOS. 

SANO - CLAY MI x TUR ES 4.8 



FERNALD 
RVFS a-. - 5394, 



5397, 

VERY SOFT 

SOFT 

MEDIUM STIFF 

STIFF 

VERY STIFF 

HARD 

.. . 

LESS THAN 0.25 ’ 

0.25 TOO.50 

0.50 To 1.0 
1.0 To 20 

2.0 TO 4.0 

MORE THAN 4.0 

CONSiSTENCy ,OF COHESIVE SOILS 
t 

.t G 5 
I. . . 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

DENSITY OF GRANULAR SOILS 

DENSITY PENETRATION 

VERY LOOSE 

LOOSE 5 -10 
MEDIUM DENSE II -316 I DENSE I 31-50 I I -- 

I 

OVER qn 

“I STANDARD PENETRATION RESISTANCE IS THE NUMBER O F  

BLOWS REOUIRED TO DRIVE A 2-INCH 0.0. SPLIT BARREL 

SAMPLER 12 INCHES USING A 14WOUND HAMMER FALLING 

FREELY THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 18 

INCHESANO THE NUMBER OF BLOWS RECOROED FOR EACH 

&INCH INTERVAL. THE SUMMATION OF THE FINAL TWO 

INTERVALS IS THE STANOARO PENETRATION RESISTANCE. 

I U. S STANDARD 
SIEVE 

NUMBERS 
I 
1 

Y40 . #200 

CLEAR 
SIEVE 

OPENINGS 

’04,. , I , , , , ’!? , . , . , , 9 I I I I , , , , MI om o.xal - lorn Q 

GRAIN SIZE IN MM 

conuts  I S A N D  S I L T  A 1 0  C L A V  
GmavcL 

c o u s t  I I ’ * t  Icn..srl r C 0 l . r  I *-ma 

U S C S CLASSIFICATION FOR SOILS 

COARSE- GRAINED SOILS 

WELL-GRADE0 CRAV€LS. 
GRANEL-SANO MIXTURES. 

LITTLE OR NO FINES 
CLEAN GRAVELS 

(LlTrLE OR NO FINES) 1 GP 1 WORLY-GRAOEOCRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

I 
SILTY GRAVELS. 

GRAVEL-SAND- SILT MIXTURES 
GRAVELS 

WITH FINES 
[APPRECIAELE AMOUNT 

OF FINES) 

WELL-GRADED SANDS, 
GRAVELLY SANOS. 

LITTLE OR NO flNES 
CLEAN SANDS 

(LITTLE OR NO FINES1 

POORLY-CRAOEO SANDJ. 

LITTLE OR No FINES 
I sp I GRAVEUYSb&LNOS. 

SILW SANOS, 1 1 SAND-SU W X T r  .,, SANDS 
WITH FINES 

APPRECIABLE Avow1 
OF FlNLf) 

CLAYEY SANOS. 
SANO-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

SILTS 
AND CLAYS 

LlOUlD LIMIT 
(LESS THAN SO) 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(GREATER THAN SO] 

HIGHLY 
ORGANIC 

SOILS .+ 
i , .  

INORGANIC SILTS 
AN0 VERY FINE SANOS. 

ROCK FLOUR, 
SILTY OR CLAYEY FINE SANOS 

OR CLAYEY SILTS 
W I T H  SLIGHT PLASTICITY 

INORGANIC CLAYS 
OF LOW TO MEOUM PLASTICITY, 

SANDY CLAYS, 

LEAN CLAYS 

GRAVELLY CLAYS, 

SlLn  CLAYS. 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

INORGANIC SILTS. 
MICACEOUS OR OIATOMACEOCS 

FINE SANDY 
OR S i T Y  S ~ L S  

INORGANIC CLAYS 
OF HIGH PLASTlCrTY, 

FAT CLAYS 

ORGANIC CLAYS 
OF MEDIUM to HIGH w n c i r  

ORGANIC SILB 

HUMUS, PEAT. 

SWAMP SOILS 
- WITH HIGH ORGANIC CONTENT! 

0 50 
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L-- 5397 

STIFF I 1.0 TO 2.0 

VERY STIFF 2.0 TO 40 
v 

HARD MORE THAN 4.0 

CZNSiSTENCY C c  C3-.E5IVE SCILS 

UNC2NF!NE3 C3MPQESSIVE 

VERYSOFT I LESS THAN 0.25 
0.2s TO 0 50 
OS0 TO 1.0 MEDIUM STIFF I 

PT 

.. 

PEA:: 
WWS. 

SWAMP SJILS 
WITH HIGH ORGANIC CONTEkif  

W I T H  FINES 
APPOIUABLL nuOuwT 

OI FINCSI 

''I STANOARO PENETRATION RESISTANCE IS THE NUMBER OF 

BLOWS REQUIRE0 TO ORIVE A I-INCH 0.0. SPLIT BARREL 

, SAMPLER 12 INCHES USING A la090UNO HAMMER FALLING 

FREELY THROUGH 30 INCHES THE SAMPLER IS DRWEN 18 

INCHES A N 0  THE NUMBER OF BLOWS RECOROED FOR EACH 

CINCH INTERVAL. THE SUMMATION O f  THE FINAL TWO 

INTERVALS IS THE STANOARO PENETRATION RESISTANCg. 

I 
I 

I U. S. STANOARO 
SIEVE I OPENINGS I NUMBERS 

CLEAR 
SIEVE 

I I 1 1 I I 1 I 1 I 1 1 1 1 

3'' t-t/2''3d 3/8" #4 #IO c40 c200 

COARSE- GRAINED SOILS FINE- GilAINED/HIGHLY ORGANIC SOILS 
I 1 

WELL-GRAOEO GRAVELS. 
GRWEL- SANO MIXTURES. 

L I T T L E  OR NO CINES 
CLEAN GRAVELS 

(LITXE CR NO CINES1 
POORLY-2AOEO GRAVELS, 
GRAVEL-SANO MIXTURES, 1 GP 1 L l T T L L O R N O n N E S  

GRA\ELS 
W I T H  c INES 

,APCRECIPBLE AMOUNT 
OF CINES) 

SILTY GRAVELS. 
GRAVEL- S U O -  SlL7 MIXTURES 

WELL-GRADED SWOS, 
GRAVVELY SANOS. 

L I T T L E  cir NO FlNES 
CLEAN SANOS 

(L ITTLE OR NO FINES) 

1 

1 I . :  ti 
SILW SANQS. I SM I SANO-SLT MIXTURES SANOS 

CLAYEY SANm. I sc 1 SANO-CLAY MIXTURES 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(GREATER rWAN SO1 

HIGHLY 
CRGANIC 

SOILS 

I LEAN CLAYS 

- 7  

0 5 2  



VISUAL CLASSIFICATION OF SOILS 

I _ _ .  

DATE. 3 - h - 8 5  B O R I N G  NUMBER: dbSs I COORDINATES: 

ELEVATION:  

EN G IN E E R /G E 0 LOG I ST. E - ~ h u  r/ctr';e 
DatdT ime DATE STARTED: 3-,0 -87 
Date/lime DATE COMPLETED 3- 3 # ~  

GWL: D c M h  

Depth 
- 

( A r s i c  
1 OF b PAGE 9 c 

> 

DESCRIPTION R E M A R K S  

I 

.-- . -I.- 

. > . .  



LESS THAN 0.2s 

b 
I 

I 
STlF F 1.0 TO 2.0 

VERY STIFF I 2.0 TO 40 

H M O  I MORE THAN 4.0 

U. S STANDARD 
SIEVE 

NUMBERS 
1 I 

I I 1 

OPENINGS 
I 1  
I 

GW 
CLEAN GRAVELS 

(LITTE CR NO FINES1 

G? 

. . .  . , , a00 3.a I ' a ? . ,  9 .  10 5 .  , M I Q P  

GRAIN SIZE IN MM 

WCLL-GRAOEO GRANLS.  
GRWIL-SANO MIXTURES. 
LITTLE CR NO FINES 

POORLY-.;RIOEO GRAVELS. 
GRAVEL- S A N O  MIXTURES. 

L l T r L f  CR NO CINES 

SIL- GRAVVELS. I GM I GRAVEL-SWVcD-SILT HlXfURES 
GRAVELS 

WELL-CillrOEO SANOS. 
GRAVELLY SANOS. 

LITTLE CI) NO FINES 
CLEAN SANDS 

(LITTLE OR NO FINES) 

FIN E- G i l  AINEDiHIGHLY ORGANIC SOILS 

SILTS 
AND CLAYS 

L!CI;IC LIMIT 
(LZSS THAN 501 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(GREATER THAN 501 

I 
HIGHLY 

CRGANIC 
SOILS 

0 54 
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VISUAL CLASSfFlCATION OF SOILS 

5 - 

- 
6 

OESCAIPTION 

. .  1. - 

0 55 

REMARKS 



UNCZNF!NE3 C3MPRESSIVE . s i  ' 

CaNS~STE.s(Cy 1 STRENCTH(TONS PER SQUARE FOm) 

VERYSOFT I LESS THAN 0.2s 

VERY STIFF I 2.0 TO 40 
HARD I MORE THAN 4.0 

~~ ~ 

SOFT I 0.2s T O O . 5 0  
MEDIUMSTIFF I 030 TO 1.0 

CLEAR 
SIEVE 

OPENINGS 

1 t STIFF 1 1.0 TO 2.0 

U. S. STANDARD 
SIEVE 

NUMBERS 

GW 

0 - 4  I 
I 

WLOOSE I 
: I  5 -IO 

31-50 

WLLL-GRAOEO GRAVELS. 
GAWEL-SAND UIXfURES. 

LITTLE CR NO FINES 

GC 

COARSE- GRAINED SOILS 

CLAYEY m w x s  
GRAVEL-SANO-C-AY MIXTURES 

CLEAN GRAVELS 
(LITr lE OR NO FINES1 

GRAV_ELS 
WITH r INES 

( APPRECfABLE AMOUNT 
Of FINES) 

CLEAN SANDS 
(LImLC OR NO FINES) 

SANOS 
WITH FINES 

[APPREQABLL nuOCPlT 
Of flna) 

SILTY GRAVELS, 
GRAVEL- S A W -  SILT HlXfl lRES 

GM I 

WELL-GRAOED S W O S .  
GRAVELLY SANOS. 

L I T X E  cil NO FIN= sw I 
POORLY-GRAOEO SANDS. 

'3AVLVELLY SWOS. 
LITTLE OR NO FINES 

C - A Y h ' S W .  
SANO-CLAY MIXTURES 

I 1 

0 56 
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' .  . FERNALD 
RVFS Iv - . 3 w  

VISUAL CLASSIFICATION OF SOILS' 
PROJECT NAME.  F M P C  RI/l=S PROJECT NUMBER 3 2.r 

BORING NUMBER:  3 0 < 5  COORDINATES: DATE. 3 - 1 3 - n  

ELEVATION:  GWL: Depth Date/Time DATE STARTED: 3-10 -g3 - 

, . . ... . ,; .. : 
., . i. L;,.' , 

OESC R IPT I ON R E M A R K S  

J 
0 C ? h  c d - =  

PY = I Z C C P ,  

. o  57 



- 539QI 
,. 
7 ,  

-+- <-ifis~,ENi+ 1 UNCZNF!NE3 C3MPqESSIVE 
STRENGTH( TONS ?L? SQUARE FOOT1 

GW 
WELL-GRADE0 GRAVELS. 
GRAVEL-SANO MIXTURES. 

LITTLE CR NO FINES 

GM SILTY GRAVCLS. 
GRAVEL- 5-0- SILT IYIXTURES 

. _  

C E Y S l r Y  OF S2ANULC2 SCILS 

DE.L(SlTY I PENETRATICN STA NC 1 2  0 
RESISTANCE"' 

0-4 I 
LOOSE I 5 -10 I 

11-30 I 
31- 50 I OENSE I 

vEAYLoOSE I 

MEOIUM OENSE I 

VERY OENSE I OVER so 

SOFT I 0.25 f00.50 

MEOIUM STIFF I 050 TO 1.0 

VERY STIFF I 2.0 TO 40 

HARO I MORE THAN 4.0 I 
(" STANOARO PENETRATION RESISTANCE IS THE NUMBER OF 

BLOWS REQUIRED TO DRIVE A 24NCH 0.0. SPLIT BARREL 

SAMPLER 12 lNCHES USING A 140-POUNO HAMMER FALLING 

FREELY THROUGH 30 INCHES. THE SAMPLER IS ORIVEN 18 

INCHES AND THE NUMBER OF BLOWS RECOROEO FOR EACH 

6 - J W  INTERVAL. THE SUMMATION OF THE FINAL TWO 

INTERVALS IS THE STANOARO PENETRATION RESISTANCE. 

U. S. STANDARO 
SIEVE I OPENINGS I SUMBERS 

CLEAR 
SIEVE . .  -. 

COARSE- GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITrLE OR NO FINES) SILTS 

AND CLAYS 
L!CUIC LIMIT 
(LLSS ?MAN SO1 S I L 5  e--AYS.- 

LEAN CLAYS 

GR AvJL S 
WITH rlNES 

( APPRECIABLE AMOUNT 
OF FINES) 

CLAY* GRAV€LS 
GRAVEL- SANO-CbAY MIXTURES GC I 

SlLYS 
A N 0  CLAYS 

',IQUlD LIMIT 
WELL-GRAOED SWOS. 

GRAV€VELLY SANOS, 
LITTLE ci) NO FINES sw I CLEAN SANDS 

(LITTCC OR NO FlN€Sl 

[GREATER THAN 50) 

1 POORLY-rAAOED SANOS. 
GRAVELLY SANOS. 

OR NO CINES sp I 
HIGHLY 

CRGANIC 
S31LS 

SILTY SANOS, 
SANO- SLT MIXTURES 

I 
SANOS 

WITH FINES 
[APPRECIABLE AMOW1 

OF FlN€S3) 
CLAY&'SCkS. I 1 

SANO-CLAY MIXTURES 

sc I 0 58 
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DRILLING METHOO [I&- c 

DRILLING FLUID (SI USED: 

FLUID d , m F R @ M  O R  m. TO s\.s R, 

TO - FLU10 - FROM - 
PIEZOMETER OESCRl PTlON 

TYPE @F BIT &..- - 
CASING SIZE (S) USED: 

SIZE i0.o iAmFR@M ~ ~ p n  TC &.om 
SIZE - FROM - TC - 

TYPE /vLrm/nA,d& b.v E L  

DIAMETER OF PERFORATED SECTION Z/.U;&. ZD 

PERFORATION TYPE: 0.0. 4% I#. - 1 .  0 .  %o id 

SLOTS 0 HOLES 0 SCREEN LENGTH OF PIPE SECTIONS 5 1 0  . ~r~;r SUE5hd 

-- I 
RISER PIPE MATERIAL * , & d m  se L (31b) 

RISER PIPE DIAMETERS: 

AVERAGE SIZE OF PERFCRATIONS O#O/O ;N, JOINING METHOD 7-dk- , FUSM dTEj3 

TOTAL PERFORATED AREA /5.0 E7T 

RISER PROTECTIVE PIPE LENGTH 5-0 /-% OTHER PROTECTION / h 6  m UL) COY= urn 
PROTECTIVE PIPE 0.0. /o, 7fr ;A/, Fy)bL&Cx. 

. .  

. .  

.:. . .  

GROUT/SLURRY 
. ... 

BENTONITE B W  

r 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION 7 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 ‘ 1  YES 
REMARKS .. . 

. .  



TEST EQUIPMENT LIST 

TEST 

I EQUI PMENT 
NUMBER EQUIPMENT NAME 

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

I 

NOTE : 
THIS LIST SHALL BE COMPLETED FOR ALL TESTS, 
ONLY EQUIPMENT SUBJECT TO CALIBRATION NEED 

L .. .. . , BE LISTED. 
- :  :: 

'r ' 




