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1.0 INTRODUCTION

Six monitoring wells were installed to meet the Resource
Conservation and Recovery Act (RCRA) monitoring requirements at

the Feed Materials Processing Center (FMPC) located near Fernald,
Ohio, Figure 1. The wells will be used to monitor ground water

‘conditions around Pit #4 in the Waste Storage Area. This report

documents the installation of these wells and provides a summary
interpretation of geologic setting.

Wells 124, 266, and 366 will be used as upgradient wells to
establish background water quality while Wells 184, 284, and 384
will be used to monitor for potential groundwater contamination
downgradient from Pit #5, Figure 2. Approximate well screen
depths are identified by the series number of each well. One
hundred series wells are screened in the glacial till. Two
hundred series wells are screened in the upper portion of the
upper sand and gravel aquifer to straddle the water table. Three
hundred series wells are screened in the lower portion of the
upper sand and gravel aquifer just above the blue clay. Table 1
presents completion data summaries for the six monitoring wells.
Appendix A contains the soil classification logs and Appendix B
contains the Well Completion Diagrams of the six wells.

2.0 MONITORING WELL INSTALLATION

The monitoring wells were constructed according to guidelines

provided in the RCRA Groundwater Monitoring Technical
Enforcement Guidance Document. General drilling procedures were
as follows:

1. All boreholes were drilled using cable tool drilling methods
and casing techniques.

2. Temporary casing and downhole tools were steam cleaned prior
to drilling.

3. Boreholes were 10 inches in diameter except for borehole 266
which was 12 inches in diameter.

4. No o0il, grease, or other 1lubricant was applied to the
threads of any casing.

2.1 Drilling Procedure

Drilling and sampling operations were conducted according to the
following procedure:

1. From ground surface drive a split spoon sampler 18 inches
into the ground according to ASTM Method D 1586-84 (Appendix
c).



!

e L. “ e e w .. .

(9°

2. Drill the borehole out to the total depth of the driven
sampler.

3. After repeatlng steps 1 and 2 five times, drive the
temporary casing to current total depth of ‘seven and one-
half feet. -

4, Repeat steps 1 and 2 without advancing the borehole more

than 10 feet ahead of the temporary casing. Drive the
casing as needed and advance the borehole to the bottom of
the till unit.

5. After entering the sand and gravel aquifer, reduce the split
spoon sampling frequency to one sample every five feet.
Advance the borehole to the required depth.

This sampling procedure was followed for the deepest well in each
cluster to provide an accurate geologic record at each drill
site. Shallower wells were not sampled. Wells that did not
require sampling the borehole were advanced as quickly as
possible, but were never advanced more than 10 feet deeper than
the temporary casing. Drilling operations were facilitated by
adding water to the borehole. The water was obtained from FMPC
fire hydrants. A record of the amount of added water is located
on the soil classification logs included in Appendix A.

i

2.2 Monitoring Well Completion

The monitoring wells were installed according to the well
construction diagram shown in Figure 3. Seven feet of well
screen were installed in Well 124, ten feet in Wells 184, 366,
and 384, and 15 feet in Wells 266 and 284.

Prior to installation all screen and casing materials were steam
cleaned. No o0il, grease or other lubricant was applied to the
casing threads.

A protective casing extends 2.5 feet above the ground and has the
well identification number welded on the protective casing cap.
Well construction diagrams and summary sheets are also located in
Appendix A. A three foot by three foot, four-inch thick,
concrete apron was poured around each well.

2.3 Completion Procedure

The monitoring wells were installed according to the following
procedure:

1. Pull the temporary casing back to the well screen
installation depth and allow the borehole to collapse below
that point.
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2. Lower the stainless steel monitoring well screen and casing
down the borehole inside the temporary casing.

3. Pour sandpack in place around the screen and extending two
feet above the screen.

4. Withdraw the temporary casing from the stabilized section of

the borehole.

5. Pour a five foot bentonite plug in place on top of the
sandpack.

6. Remove temporary casing from that stabilized section of the
borehole.

7. Tremie volclay grout down the borehole on top of the
bentonite plug.

8. Remove temporary casing after that section of the borehole
is stabilized with well pack.

9. Repeat steps 7 and 8 until the borehole is grouted to ground
surface.

10. Install the protective casing unit and concrete pad.

11. After 48 hours, develop the well to RCRA specifications.

2.4 Construction Materials

The monitoring wells are constructed of the following materials.
Protective Casing: Carbon steel, 10 inch diameter, at least one-
quarter inch wall thickness, five feet in 1length, locking cap,
painted aviation orange.

Riser: 316 stainless steel, 4 inch I.D., schedule 05, thread
with flush joints.

Caps: Well Wizard PVC caps, 4 inch I.D. for the 200 and 300
series wells. A 316 stainless steel, 4 inch I.D. cap was used
for the 100 series wells.

Sand: Inert quartz. Sieve analyzed to match screen slot size.
Bentonite: Sodium bentonite pellets.

Grout: American Colloid Company Volclay Grout.

Concrete Mix: Portland type II cement and gravel.
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3.0 SOIL SAMPLING

Split barrel sampling was conducted using an 18-inch drive split
spoon sampler in accordance with ASTM method D 1586-84. The
samplers are two inches outer dlameter and one and three-eighths
inch inner diameter.-

-After opening the split spoon the soil sample was monitored with

an HNu photoionization detector, an alpha scintillator, and
a beta/gamma pancake probe. The sample was described according
to the Unified Soil Classification System (USCS). Colors were
classified using Munsell Color Charts. Compressibility was
measured with a pocket penotrometer. The above information is
recorded on the soil classification logs included in Appendix A.

Between sampling events the split spoons were decontaminated by
the following procedure:

1. Alconox detergent wash.

2. Potable water rinse.

3. Methanol rinse.

4. Two deionized water rinses.

At each cluster location, soil samples were taken continuously
through the glacial till and at five foot intervals through the
sand and gravel aquifers. For the cluster at location 66 the
logs from Wells 266 and 366 constitute a complete sampling
sequence. Also the lithologic log for Well 324, which is not a
designated RCRA well, represents the lithologic control for Wwell
124.

4.0 LITHOLOGY

The soil classification logs for Wells 266, 366, 124, 324, 184,
284, and 384 are provided in Appendix A. A comparison of these
well logs reveals similar lithologies in the glacial till at all
three well cluster locations.

4.1 Well 366

In Well 266 and 366 the glacial till is composed predominantly of
gray clay with traces of sand, silt, and gravel to a depth of 33
feet. From 33 to 43 feet the upper portion of the upper sand and
gravel aquifer is characterized by brown sand and gravel. The
section from 43 to 84 feet is mostly gray silt and clay. From 56
to 61 feet a 5 foot section of gray sand occurs within the gray
clay and silt. Gray sand with gray clay layers are also
encountered from 84 to 95 feet. From 95 to 120 feet there is
gray clay and silt, and from 120 to 139 feet there is gray sand.
From 139 feet to the borehole bottom of the hole at 152 feet

/00 .



sandy clay predominates. None of these clays and silts appear to
be the "blue clay" which was encountered in Wells 324 and 384.

Well 366 is on the northern edge of the sand and gravel aquifer.
This sand and gravel aquifer underlies most of the FMPC. The

4

frequent changes from sand and gravel to clay and silt indicates .

interlayering " of the sand and gravel aquifer with other

depositional environments.

4.2 Well 324

Well 324, located approximately 2500 feet southwest of Well 366,
illustrates the more typical sand and gravel sequence underlying
the FMPC. From ground surface to 34 feet is the glacial till
sequence dominated by gray clay. Well 324 encounters brown sand
between 34 feet and 56 feet. At 56 feet a gray sand, then gravel
sequence was encountered until 99 feet. From 99 to 102 feet is a
clay layer. From 102 feet to 112 feet is sand and at 112 feet
silty clay begins grading into the "blue clay" which was
encountered at approximately 115 feet. The blue clay is eight
feet thick at this 1location and is underlain by olive brown
gravel from 123 to 135 feet, and then dark grayish brown sand and
gravel to the bottom of the borehole at 156.5 feet.

4.3 Well 384

This sequence is very similar to the 1lithology encountered in
Well 384 which is located approximately 600 feet south of Well
324. In Well 384 the upper sand and gravel aquifer is
encountered at 38 feet. The color changes from yellow to gray at
61 feet, and the blue clay was encountered at 119 ft.

5.0 DEDICATED SAMPLING PUMPS

Wells 266 and 366 have dedicated Well Wizard pump systems
installed for water sampling. Wells 284 and 384 will also have
dedicated pump systems after they are developed. All wells will
have a dedicated bladder type pump for sampling and Wells 284,
384, and 366 will have an additional high flow rate purge pump
which 1is used to remove well water before sampling. The
construction specifications for the dedicated pump systems are as
follows:

Bladder pump: Model T-1200, Teflon/316 stainless steel
construction.

Purge pump: Model HR-4700, Teflon/316 stainless steel
construction.

Tubing: Model PT-5100, Teflon lined polyethylene.

Caps: Models 2020-C and 2050-C, PVC.
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Driver Controller: Model 3111, automatically cycles sampling and
purge pumps. A three horse power Briggs and Stratton engine
coupled to an oilless 100 psi compressor is mounted in a cart for
easy transport.

. 6.0 SUMMARY -~ e = - -

Six monitoring wells have been installed for the purpose of
monitoring ground water conditions around Pit 4. These wells
will be wused for RCRA ground water monitoring, and are
constructed according to RCRA gquidelines. Soil Sampling
conducted during drilling operations provides an accurate
subsurface picture for the area north of Pit 5.

Dedicated Well Wizard pump systems are installed in Wells 266 and
366. The pump systems will be used to gather ground water
samples for RCRA monitoring. Wells 284 and 384 will receive
dedicated pump systems after the wells are developed.

/00
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| ~ TABLE 1 ) .
l ‘ " COMPLETION DATA SUMMARY
I WELL SCREEN INTERVAL ELEVATION IN FEET
NO. TOP BOTTOM
l 184 - 562.2 552.2
284 524.59 509.6
' 384 480.07 470.07
' 124 562.7 555.7
266 533.2 518.2
l 366 453.2 443.2
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FERNALD
RI/FS

VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: Neyl PROJECT NAME: fmee Ay Fs
BORING NUMBER: 224 COORDINATES: DATE:Q.2C & Glu (g7
ELEVATION: GWL: Depth 52 Date/Time 0-20/1~CO | DATE STARTED: Q-jy.g7
ENGINEER/GEOLOGIST: . Divnrna Depth 57 ' Date/Time G.21/013C | DATE COMPLETED: .5 .¢9
DRILLING METHODS: " CaWe  Tel PAGE ? OF 1\
N —— N—
. @ >
o 1> 3 |lew
z-|wz[BET|E - g |2z,
$Fls . |2 w13 - DESCRIPTION > 1355 REMARKS
a+.]4 a |OZ Qo o laa=
- o > |3s w @ w2
ae » - ©Q
b
| ay 2 2 " A Q&'\P ccllecting G c‘CC\'\V\ Lar Somfde bodn Lves
5 3 @) <aw - S\,J euon wite Gavdher Ta. .
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| qz' i 1 E~o QA-2C-%7
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b q3 -4 9’ * -
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L ‘ p Mg, Criwuae. -
L 94
L e 4
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| | m' \8 q . Cenne qiny Qo Yo Garse qro.nl().&‘{ NS) /55 :\:') %&Hndd \ewely
v ey © 2 e 3 4
Q4 4 = %25 .
) 5 3 Nery da\selq:avi\’n—‘o\'cw-\ siley cand mond f 1230
a7’ (wiz 25 Y, 572) |
- 9E <awcd Pwnp ﬁ"“. “udsing 4
- . vp aand . *'A\.np\& Takan,
L 99 — — — L | e
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o > 13 \2 (Qles 2 Y, 8/0) CL .5 -
o 20 nzoc)
]
1
- ' -4 -
L 162 ] —_— e P = ? e = D e 0 4
L 103 - 1
- 1
L 104 4 -
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\CS
NOTES: . - - : = -
Recrgqrewmy  LEvEes Q-21-87 ARz —c-80 e, 2 C hw T &
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VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: O PROJECT NAME: vy MeC Qy | ¢S

BORING NUMBER: 32N COORDINATES: DATE: Q-22-¢7
ELEVATION: GWL: Depth S2' Date/Time Q-2 /A7CC | DATE STARTED: Q- 14 - 87
ENGINEER/GEOLOGIST: B, Dunning | “Depth (4% Date/Time .22 /2 | DATE COMPLETED: |5 -3 -47
DRILLING METHODS: ___ Camce

el q2' a.22/1115 | PAGE g OF \\

S ——

SAMPLER PER
©
RECOVERY
{Tian)

DESCRIPTION REMARKS

DEPTH
(F-e
SAMPLE
TYPE & NO.
BLOWS ON
(

USCS SYMBOL
MEASURED
CONSISTENCY
(TSF)

€

ITMedium A*‘\ﬁt, ﬁ(“\’-‘.\\«\—\otowﬂ ‘C&HNUJ Jovels
b q-’ou'n, Wl qm&t&, g.'\¥\’ 1S
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VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: (.O2 PROJECT NAME: FmMecC R\ / £
BORING NUMBER: 32N COORDINATES: DATE: Q /22 & 9/23 /47
ELEVATION: GWL: Depth (N S Date/Time 4-22 /1550 | DATE STARTED: q.\y.-gn
ENGINEER/GEOLOGIST: 8, Dunning - Depth 42" Date/Time Q-22 /1115 | OATE COMPLETED: 15 -3-37
DRILLING METHOOS: Caace Yool () a-23 /1150 | PAGE g OF  \u
— P — _ _—
y A 3 |lad
z-|w8[BE-|E g ez
. - .
)% e [£9 9|3 3 DESCRIPTION > 55‘5 REMARKS
Cht F R R TR o [wZ”
. -laZ-|e g =3
120 “ 21 °
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1
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> €owm ense, Oliverfmmg - "'" 2 i
L - - PP AT~ \
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L 127 -
L 129 .
s ]’Lq'. :
130 w TeucS
n e Very Denmse, Olive- Riown [BACKqrovLs TeuciS.
i 1o ™ " Fine Gaavel (Color: 25 Y, 4/4) wer Spoon Pluqqen  with lighr ]
L \3" e *@ F 35‘9 5 ( ’ ! ) G\AI ILiieg- Miomny cacborala © p
I o Scgmmt 2S Y, S/4)  (hos)
L 132 1232 DVawnn heacam g A
e '_. MOie D F SiICuLT =
- 133 Li*-tm.e%-’ Chanat .
i ] ‘D&\\\.GB bown Yo ]
-3 : 135" ¢ Sams Wew Tu ]
F e ] Jo 127 | o
135 Oaive 10" (sa o 140
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* q y '
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Hore TMomitones it e § e RNo R‘ﬁﬂ;NG)S Verecr D,
402-:1-86



\#
FERNALD P
RI/FS

VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: O2 PROJECT NAME: FMAPC ARV /FS
BORING NUMBER: 3244 COORDINATES: DATE: 9-24-87 / 423-87
ELEVATION: GWL: Depth 'Date/'fimeq-zq DATE STARTED: Q. \~%-q7
.4 1248 3
l. , ENGINEER/GEOLOGIST: B, Dw;,\q- - - ~Depth SgG Date/Timeq[1q /gqqo | PATE COMPLETED: (0-3-%7
DRILLING METHODS:  Case  TYoou _ i PAGE ) OF 1\
T ———— — — p—
1 _|»> 3 |lod
' z-|w2 (8 s g |23,
; - 3 1> '3 b
AL o §3 9|3 DESCRIPTION > égg_’ REMARKS
a - g) > | = ; w = q |luz™
\ - lag-|= 3 |=0 :
i35 a S 1 2 lese Day a-23-37
t =2 SrTaax 0-." Q=24 - 37
’ - ' h u S " M‘mP\eA fwice Yo obtaiw T
L 136 4 3 72| ©C : Sample -
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:l P34 Fra Samp ]
. [ 138 :
- Dawies Vowe o
- -4 . 0y -3
‘3Q' MO | but Sama bla i
- -4 . . -
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b at! Jo 2 s vig Baomn Sans ¥ Fne Geaven wnr [SW R e Wr n ek
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PROJECT NUMBER: GO2 PROJECT NAME: Fmec A\ / €S
BORING NUMBER: 32 A& COORDINATES: DATE: 9-29-87
ELEVATION: GWL: Depth (5,7 Date/Time 9-2a /i | DATE STARTED: Q. 4-g7
ENGINEER/GEOLOGIST: B, Dunning “Depth 58 (, Date/Timeq- 30 /i34c | DATE COMPLETED: 5.5 - 42
DRILLING METHODS: Crace Vool ) __|Pace W OF 1\
p— — n— — >
. (- 4 -t
o] - > o QQ
z-|uz|88 |8 - 3 |g&;
<3 w [fwold i OESCRIPTION > 553 REMARKS
o 44 & |Oa <O » I cé) -
-tz |z | 2 |20
< (7]
150 » > 1 °
‘_ 3 20 . Meoiwm Canse . Grq\, S\ Sawd sm Samms — aﬁh‘w Tewelg i
_ 1 7¢] ? 37 \‘-{ E\" Aowv\m«cks o (‘c\of 25 Y, NS
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i 5 [5)%0 Vory Donse. black Gine qronee) =of  [OW Gus)
’ Co\oe
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NOTES: Rlay, Sama  com o e wiah (g B . o deph & w7
10" Csq Dvven 40~ 8S o dehain  152- BLE S Speen Samge
‘ \.}‘$6§ A TTeTAL 9OF 500 qaeny is D Entiae Wew .
402-11-38

£



I}

- . i - . L e .
L . . PR [ ‘. - o -
[ . I - . - K - » hd - - - - - - - - -
' ' .

-

pRerey -

e

FERNALD /9
RI/FS

VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 00O X PROJECTNAME: FZ(2 N 2/ /FS
BORING NUMBER: /@ ¢/ COORDINATES: DATE: [/ 20-£/7
ELEVATION: GWL: Depth Date/Time |oaTESsTARTED: ()-20-T
|enGineer/GEOLOGIST D OMAMLE/ | Depth Date/Time OATE COMPLETED: ;)-20 -y
pRiLLING METHODS: Ay = Twoo! _ PAGE l OF |
— . : -— o - >
Q ~{> o QaQ
ERYE 2 EE s - g :E‘I .
s lso |2 |3 DESCRIPTION > |3ga REMAAKS
Qs & & |Oa [ X it dn =~
e rlaE-|E Ik
3 3 [
5 i SEF St OFL2PTiOoL. ot 3w
] 584 i
s Sy ]
VT L5
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o - -4
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b 1 1
304 -
- TR 23 Q) FT 1
[ 1 \ acrem or Be2WG— ]
puae — —
F - -
NOTES:  po,omnncTi s MENAIKILL WATZ ADICZY TO Mt i ] Tit 1= S Gleerns
' = 4z ;
Ll (bl - L
D127 #KIZ32Y DvhES T ’hﬂ’-w I
ACSisTA T« Tedus JAND S
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I.RISER PIPE 1S 4IN 10 SEHESULE
PIRPS, THREA FLoSH-SCINTED.
2.SCREEN 1S 41N 1.0 SS  219€ CCONTINUOUS
SLOT SCREEN (0.0V0 IN SLAT 5125,

3.LOWER END OF SCRESN 1S CaPPE],
4 SLEVATION QF WATER LEVEL
S. wATER LEVEL REAODING ON

o

INSTALLATION DETAILS
MONITORING WELL 184

PREPARED FQOR

’ PROTECTIVE RISER CASING —
i FERNALD =
' Rl/Fs _ - APPROXIMATE EXISTING
) S: 2 CF! GAROUND SURFACSE
A'- Zw . AV /A /N
33 —— N Lj _
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- FERNALD
q RI/FS
PIEZOMETER INSTALLATION SHEET
- PROJECT NAME _ Fi2:0 0130 2 /2 S FIELD ENG./GEOQ. O L/II’L/.. DATE //-2/-£)0
‘\'\ PRCJECTNC. ___ ¢ Cz CHECKED BY o DATE
\ BORING NO. __ /&d o SET
ul PIEZOMETER NO. A& DATE OF INSTALLATION __#22/ - €7
BOREHOLE DRILLING
ODRILLING METHOD £ A4n::” Tec TYPE OF BIT __ i AT 4 24/
DRILLING FLUID (S) USED: CASING SIZE (S) USED:
FLUID, a7 FROM 4 TO_53 FT SIZE /m FROM_ L T 33
FLUID __— FROM__— TO__ ~ SIZE__~ FROM __~ TO__~-
PIEZOMETER DESCRIPTION
TYPE __ /ohcreeiwi- R(ZH RISER PIPE MATERIAL _ 3/t STA/ni 7SS STEE
DIAMETER OF PERFORATED SECTION_4 A~ __ | RISER PIPE DIAMETERS:
PERFORATION TYPE: 0.0. 4 ¥R /v 1.D. & 7o

stots (]  Houes[[]  screen 4 [LENGTH OF PIPE SECTIONS /¢ FT.
AVERAGE SIZE OF PERFCRATIONS _c/c rectt | JOINING METHOD __T-#2&4y Awn rce A s

—

TOTAL PERFORATED AREA e ST
PROTECTION SYSTEM
RISER PROTECTIVE PIPE LENGTH F

p

OTHER PROTECTION i cchQes (D

PROTECTIVE PIPE 0.D. ‘i &y witw _Lock
ITEM DISTANCE ABOVE /BELOW ELEVATION
, GROUND SURFACE ( pr) ( ¥ ) msL
TOP OF RISER PIPE X AT
GROUND SURFACE 0.0
BOTTOM OF PROTECTIVE PIPE 25 FT.
BOREHOLE FILL MATERIALS:
GROUT / SLURRY ‘ TOP ¢ < /7 | BOTTOM ;3427 | TCP BOTTOM ]
BENTONITE TOP v . | BOTTOM ,& v |'TOP BOTTOM
SAND TOP ;aurT | BOTTOM 2:co7| TOP BOTTOM
GRAVEL— TOP  A— | BOTTOM TOP BOTTOM
PERFORATED SECTION TOP 2¢.9 7. | BOTTOM 3c.vFT7 | TOP 8OTTOM
PIEZOMETER TIP NA
BOTTOM OF BOREHOLE =3 F T
GWL AFTER INSTALLATION NA
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? ves[] No [
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Yes(] NO (4
REMARKS

%
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FERNALD /90
RI/FS

VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: (D PROJECTNAME: FE2ZNALD 2/ [~ S

BORING NUMBER: ) B¢/ COORDINATES: OATE: /[ -/(,-87
ELEVATION: GWL: Depth( 335+ Date/Time /-7 27/;7.00 | DATE STARTED: /_/0 .2, )
{ENGINEER/GEOLOGIST: N (SAlTEEY |  Depth  Date/Time " | o&Te cOMPLETED: /y-18-E7
DRILLING METHODS: ¢~ AR 12 TESL PAGE / ofF /

DESCRIPTION REMARKS

DEPTH
'3 A
SAMPLE

TYPE & NO.
BLOWS ON
SAMPLER PER

q
RECOVERY
USCS 5YMBOL
MEASURED
CONSISTENCY
{TSF)

N

- | SEE VISUPL cipssiFicATeon of Foifs -
- - For wELL = 384, : .

- /5 -1 171077 : -
. 457-CW31
1500

YT
WPeR 33 ¢

N

T T
A '
e

Y
| -
e

N\
\

e TD 77 T 7
Kw-"\ CE BCRUGG~

L
"
A

3 4 - -

NOTES: Cegranc Toe - PEMm DAL WATEZ1Z AODS>D Fo etz -1 Ticir = S CALLcan
DLILLZR - HARRY py1i3sS —HIT=HAT #1711 T FHT TEr—rrr—/ 11/
ASSiaTAWT - TLHIO VAwwanZ scagfn = SBA-IBUFT

CZle: (fcloms 42

.
Ll
o

wz-n-asf)’?\_
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/90
WiZLL 21984
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: PROTELCTIVE RISER CASING —
FERNALD =
APPROXIMATE EXISTING
RUFS 15 FT GAOUND SURFACE
D
2w "
3@ ~ S W\ -
&3 - SINN/
aZj . N :
| i
. . :
>
;“7 \4
o8
=3
Clge
Lia
Sle - N
<« 10 @ 8eRune
C
[
> St Fr N\F 5114
z s
-3 z
Gm Q-
Q -
< 50 FT LY
(™ = < s
QY O N .J(’). ] |
/40 e
4 éo;,a a:’%
q57 “’O@/‘ S8 “FTY l :
0,-), - T.~ i
- I ,aaz-:o’:é ‘
2 . 3 0241 7 ;
EaCefTiscrri J7F % !
o’ :s% 73YFT Y
S P A% B =3 v Lo |
' 3 <
1 Z BTN 7%c T
1/, f'/»\
“—— 3cTTCM 0F 3CAING 77.0FT
NDTES:
1LRISER PIPE 1S & 1N 1D STHEDULE
PIRE, THREACE: FLLUSHM-JCINTED.
2.SCREEN IS4 IN {0 SS 21P€ CANTINUOUS - * -
SLOT SCREZN (0.310 IN SLOT §12¢£)) INSTALLATION DETAILS
3.LOWER ENO QF SCREZIN IS CaPPE], MCNITORING W-ELL' 284
4. ZTLEVATION OF WATER LEVEL p__;
3. WATEZR LEVEL READING ON ?EPARED FoR

v\“
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FERNALD | o0
RIFS

PIEZOMETER INSTALLATION SHEET

PROJECT NAME __FERAIALLY 21/FS FIELD ENG./GEQ. P (M4tcliay DATE /=19-& 7
PRCJECT NC. Lo A , CHECKED BY = DATE ' B
BORING NO. = 25 - ] o EE
PIEZOMETER NO._ pMA DATE OF INSTALLATION __35// - (9 -©7
BOREHOLE DRILLING . -
DRILLING METHOD (£ A3LZ TeCL TYPE OF BIT __ FLATHERD
DRILLING FLUID (S) USED: CASING SIZE (S) USED:
FLUID {yAT FROM ¢ TO 77 Fr- SIZE jo/M FROM (A TC 25 r/r
FLUID N A FROM Y@ TON A SIZE_ ¥ A— FROM _Nf TONA
PIEZOMETER DESCRIPTION
TYPE J1ON (T o/ N (- RISER PIPE MATERIAL %o STAINC R ST2EY
DIAMETER OF PERFORATED SECTION 4 /A RISER PIPE DIAMETERS: |
PERFORATION TYPE: 0.0. _4%e 1.0._4 /1

stots ]  Houes ] SCREEN [ | LENGTH OF PIPE SECTIONS __ /o F T
AVERAGE SIZE OF PERFCRATIONS _C!0 (AMCH | JOINING METHOD __ THAZAQ Ak reuqsns.

TOTAL PERFORATED AREA __/S =T . | _ (puusn 3swy tnguaps)
PROTECTION SYSTEM '
RISER PROTECTIVE PIPE LENGTH_& 7. | OTHER PROTECTION __L CcrrABLR &>
PROTECTIVE PIPE 0.0. __[& INCH AuD Locle
TEM DISTANCE ABOVE /BELOW ELEVATION
GROUND SURFACE ( ®T) {eT) msL
TOP OF RISER PIPE 2.6 FT.
GROUND SURFACE 0.0
BOTTOM OF PROTECTIVE PIPE 1.5 FT.
BOREHOLE FILL MATERIALS:
GROUT /SLURRY ’ TOP D.orT. |BOTTOM spypT | TOP BOTTOM
BENTONITE TOP 5.4 F7. | BOTTOM Sgy T TOP BOTTOM
SAND TOP S3.YFT | BOTTOM 7ZcFT | TOP BOTTOM
wo GRAVEL used TOP  n 80TTOM 7 | TOP BOTTOM
PERFORATED SECTION ToP 9. ¢f BOTTOM 73 ¢/ | TOP BOTTOM
PIEZOMETER TIP 2%.0 #
BOTTOM OF BOREHOLE 270 FT
GWL AFTER INSTALLATION 3.3 T,
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? ves(C] - w~ofz]
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Yes[] NO (A]
REMARKS

“- "*"- " N *-"_ ' ' F N I B B B N
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NOTES:

1.,RISER PIPE 1S 4N
PIRE, THREACED

oo -

2.SCREEN IS 4 IN |0 83

10. SCHEDULE
FLoSH-JQINTED.

21PE CONTINUOUS

SLOT SCREEN {0.3!10 iN SLOT S122)
3.LOWER ENO OF SCREZN IS CAPPED,
4. ELEVATION OF WATER LEVEL
S.wATER LEVEL READING ON

_ PRQTECTIVE RISER CASING
FERNALD =
— APPROXIMATE EXISTING
RI/FS A5~ 26T GROUND SURFACE
EL.
Qe y
;: ve A A A) \ /4 \J A 4‘
-+ 2.5 AT ﬁ‘w: N ,
ez .- - - - g \GN WwWes
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<
)
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S 1 96.5 7 AN\FF 16 37
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INSTALLATION DETAILS
MONITORING WELL 284

PREPARED FOR
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~ FERNALD | .
I RUFS
l. PIEZOMETER INSTALLATION SHEET
PROJECT NAME _ FErt rmn ri [FE FIELD ENG./GEQ. £&. CA*CAY  'DATE_//-/8-€7>
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PROJECT NUMBER:§C2 - 3,72
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OATE: /, s g >

ELEVATION:

GWL: Depth. Date/Time

DATE STARTED: /y 3 g7

ENGINEER/GEOLOGIST: &) /(& 6<E¢[Dih™{™ ' Deptn Date/Time
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g.00 FINE SAND, T2ACE LRAVE - [a S| = | Bd - bocrm
b 6 a -4 .
= b 3 4 6wt LZ-?.(_SL- i
L by §
L o4 UERY DEMSE DAL GoA (1ed4 Y/t ) HAJU - POV |
bl 2 , 3 Eini@ SAWO, TAAE FINE GAANGL-ET. (SR | — | §-OcPr
Fol 19:.55 | 35 - 7CCPH I
4 @7 4 -
e ]
L o5 ]
26 cBhSE DMTTEUAL( (S, “h) Fins sawn, i |
| dpsus b b TS FINS oAbl - LyAT, Se| - Hady - CPiT7 .
1) ) DrEANSE OAYZR Vi Llwid it (M low u( d,_ O corm
: . . ) ‘-‘f“"/ SP| - : :
Tt oo 18 /E £ FNC SAKD TRACE LRz /) [ B . e oM
'72- 1G9 7i%C
— - -
73 1 i
- 1 1
L 74 | 4
25
NOTES:

402-

+1-86 l\‘\



FERNALD | .
RI/FS |

VISUAL CLASSIFICATION OF SOILS

:l PROJECT NUMBER: (O 2 PROJECT NAME: (~E 2 AL D /Z/.FS
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45"9 Designation: D 1586 - 84

Standard Method for

'PENETRATION TEST AND SPLIT-BARREL SAMPLING OF

SOILS

This standard is issued under the fixed designation D 1586; the number immediately following the designation indicates the vear of
original adoption or, in the case of revision. the year of last revision. A oumber in pareatheses indicates the year of last reapproval.
A superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

This method has been approved for use by agencies of the Department of Defense and for listing in the DOD Index of Specifications

and Siandards.
1. Scope

1.1 This method describes the procedure, gen-
erally known as the Standard Penetration Test
(SPT), for driving a split-barrel sampler to obtain
a representative soil sample and a measure of the
resistance of the soil to penetration of the sam-
pler.

1.2 This standard may involve hazardous ma-
terials, operations, and equipment. This standard
does not purport to address all of the safety prob-
lems associated with its use. It is the responsibil-
ity of whoever uses this standard to consult and
establish appropriate safety and health practices
and determine the applicability of regulatory limi-
tations prior to use. For a specific precautionary
statement. see 5.4.1.

1.3 The values stated in inch-pound units are
to be regarded as the standard.

2. Applicable Documents

2.1 ASTM Standards:

D 2487 Test Method for Classification of Soils
for Engineering Purposes®

D 2488 Practice for Description and Identifi-
cation of Soils ( Visual-Manual Procedure)?

D4220 Practices for Preserving and Trans-
porting Soil Samples®

3. Descriptions of Terms Specific to This Stand-
ard

3.1 anvil—that portion of the drive-weight as-
sembly which the hammer strikes and through
which the hammer energy passes into the drill
rods.

3.2 cathead—the rotating drum or windlass
in the rope-cathead lift system around which the
operator wraps a rope to lift and drop the ham-

mer by successively tightening and loosening the
rope turns around the drum.

3.3 drill rods—sods used to transmit down-
ward force and torque to the drill bit while drill-
ing a borehole.

3.4 drive-weight assembly—a device consist-
ing of the hammer, hammer fall guide, the anvil.
and any hammer drop system.

3.5 hammer—that portion of the drive-weight
assembly consisting of the 140 £ 2 1b (63.5 = |
kg) impact weight which is successively lifted and
dropped to provide the energy that accomplishes
the sampling and penetration.

3.6 hammer drop system—that portion of the
drive-weight assembly by which the operator ac-
complishes the lifting and dropping of the ham-
mer to produce the biow.

3.7 hammer fall guide—that part of the drive-
weight assembly used to guide the fall of the
hammer.

3.8 N-value—the blowcount representation of
the penetration resistance of the soil. The M-
value, reported in blows per foot. equals the sum
of the number of blows required to drive the
sampler over the depth interval of 6 to 18 in.
(150 to 450 mm) (see 7.3).

3.9 AN—the number of blows obtained from
each of the 6-in. (150-mm) intervals of sampler
penetration (see 7.3).

3.10 number of rope turns—the total contact
angle between the rope and the cathead at the

! This method is under the junisdiction of ASTM Committee
D-18 on Soil and Rock and is the direct responsibility of
Subcommittee D18.02 on Sampling and Related Field Testing
for Soil investigations.

Current edition approved Sept. 1 1. 1984. Published Novem-
ber 1984. Onginally published as D 1586 - 58 T. Last previous
edition D 1586 - 67 (1974).

2 ynnual Bink of ASTM Standurds. Vol 04.08.
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beginning of the operator’s rope slackening to
drop the hammer, divided by 360° (see Fig. 1).

3.11 sampling rods—rods that connect the
drive-weight assembly to the sampler. Drill rods
are often used for this purpose.

. - -3.12 SPT—abbreviation for--Standard Pene---

tration Test. a term by which engineers com-
monly refer to this method.

4. Significance and Use

4.1 This method provides a soil sample for
identification purposes and for laboratory tests
appropriate for soil obtained from a sampler that
may produce large shear strain disturbance in the
sample.

4.2 This method is used extensively in a great
variety of geotechnical exploration projects.
Many local correlations and widely published
correlations which relate SPT blowcount, or N-
value, and the engineering behavior of earth-
works and foundations are available.

5. Apparatus

5.1 Drilling Equipment—Any drilling equip-
ment that provides at the time of sampling a
suitably clean open hole before insertion of the
sampler and ensures that the penetration test is
performed on undisturbed soil shall be accepta-
ble. The following pieces of equipment have
proven to be suitable for advancing a borehole
in some subsurface conditions. '

5.1.1 Drag, Chopping, and Fishtail Bits, less
than 6.5 in. (162 mm) and greater than 2.2 in.
(56 mm) in diameter may be used in conjuction
with open-hole rotary drilling or casing-advance-
ment drilling methods. To avoid disturbance of
the underlying soil, bottom discharge bits are not
permitted; only side discharge bits are permitted.

5.1.2 Roller-Cone Bits, less than 6.5 in. (162

. mm) and greater than 2.2 in. (56 mm) in diam-

eter may be used in conjunction with open-hole
rotary drilling or casing-advancement drilling
methods if the drilling fluid discharge is deflected.
5.1.3 Hollow-Stem Continuous Flight Augers,
with or without a center bit assembly, may be
used to drill the boring. The inside diameter of
the hollow-stem augers shall be less than 6.5 in.
(162 mm) and greater than 2.2 in. (56 mm).
5.1.4 Solid. Continuous Flight, Bucket and
Hand Augers, less than 6.5 in. (162 mm) and
greater than 2.2 in. (56 mm) in diameter may be
used if the soil on the side of the boring does not

cave onto the sampler or sampling rods during
sampling.

5.2 Sampling Rods—Flush-joint steel dnll
rods shall be used to connect the split-barrel
sampler to the drive-weight assembly. The sam-

-pling-rod shall-have a stiffness (moment of iner- -

tia) equal to or greater than that of parallel wall
“A” rod (a steel rod which has an outside diam-
eter of 1% in. (41.2 mm) and an inside diameter
of 15 in. (28.5 mm).

NoOTE 1—Recent research and comparative testing
indicates the type rod used. with stiffness ranging from
“A” size rod to “N” size rod. will usually have a

negligible effect on the N-values to depths of at least
100 ft (30 m).

5.3 Split-Barrel Sampler—The sampler shail
be constructed with the dimensions indicated in
Fig. 2. The driving shoe shall be of hardened steel
and shall be replaced or repaired when it becomes
dented or distorted. The use of liners to produce
a constant inside diameter of 1% in. (35 mm) is
permitted, but shail be noted on the penetration
record if used. The use of a sample retainer basket
is permitted, and should also be noted on the
penetration record if used.

NoTE 2—Both theory and available test data suggest

that N-values may increase between 10 to 30 % when
liners are used.

5.4 Drive-Weight Assembly:

5.4.1 Hammer and Anvil—The hammer shall
weigh 140 = 2 Ib (63.5 = | kg) and shall be a
solid rigid metallic mass. The hammer shall strike
the anvil and make steel on steel contact when it

is dropped. A hammer fall guide permitting a-

free fall shall be used. Hammers used with the
cathead and rope method shall have an un-
impeded overlift capacity of at least 4 in. (100
mm). For safety reasons. the use of a hammer
assembly with an internal anvil is encouraged.

NoTE 3—It is suggested that the hammer fall guide
be permanently marked to enable the operator or in-
spector to judge the hammer drop height.

5.4.2 Hammer Drop System—Rope-cathead,
trip, semi-automatic, or automatic hammer drop
systems may be used, providing the lifting appa-
ratus will not cause penetration of the sampler
while re-engaging and lifting the hammer.

5.5 Accessory Equipment—Accessories such
as labels, sample containers, data sheets, and
groundwater level measuring devices shall be pro-
vided in accordance with the requirements of the
project and other ASTM standards.

07
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6. Drilling Procedure

6.1 The boring shall be advanced incremen-
tally to permit intermittent or continuous sam-
pling. Test intervals and locations are normally
stipulated by the project engineer or geologist.
Typically, the intervals selected are 5 ft (1.5 mm)
or less in homogeneous strata with test and sam-
pling locations at every change of strata.

6.2 Any drilling procedure that provides a
suitably clean and stable hole before insertion of
the sampler and assures that the penetration test
is performed on essentially undisturbed soil shall
be acceptable. Each of the following procedures
have proven to be acceptable for some subsurface
conditions. The subsurface conditions antici-
pated should be considered when selecting the
drilling method to be used.

6.2.1 Open-hole rotary drilling method.

6.2.2 Continuous flight hollow-stem auger
method.

6.2.3 Wash boring method.

6.2.4 Continuous flight solid auger method.

6.3 Several drilling methods produce unac-
ceptable borings. The process of jetting through
an open tube sampler and then sampling when
the desired depth is reached shall not be permit-
ted. The continuous flight solid auger method
shall not be used for advancing the boring below
a water table or below the upper confining bed
of a confined non-cohesive stratum that is under
artesian pressure. Casing may not be advanced
below the sampling elevation prior to sampling.
Advancing a boring with bottom discharge bits
is not permissible. It is not permissible to advance
the boring for subsequent insertion of the sam-
pler solely by means of previous sampling with
the SPT sampier.

6.4 The drilling fluid level within the boring
or hollow-stem augers shall be maintained at or
above the in situ groundwater level at all times
during dniling, removal of drill rods, and sam-
pling.

7. Sampling and Testing Procedure

7.1 After the boring has been advanced to the
desired sampling elevation and excessive cuttings
have been removed, prepare for the test with the
following sequence of operations.

7.1.1 Anach the split-barrel sampler to the
sampling rods and lower into the borehole. Do

not allow the sampler to drop onto the soil 10 be
sampled.

7.1.2 Position the hammer above and attach
the anvil to the top of the sampling rods. This
may be done before the sampling rods and sam-
pler are lowered into the borehole.

7.1.3 Rest the dead weight of the sampler.
rods, anvil, and drive weight on the bottom of
the boring and apply a seating blow. If excessive
cuttings are encountered at the bottom of the
boring, remove the sampler and sampling rods
from the boring and remove the cuttings.

7.1.4 Mark the drill rods in three successive
6-in. (0.15-m) increments so that the advance of
the sampler under the impact of the hammer can
be easily observed for each 6-in. (0.15-m) incre-
ment.

7.2 Drive the sampler with blows from the
140-1b (63.5-kg) hammer and count the number
of blows applied in each 6-in. (0.15-m) increment
until one of the following occurs:

7.2.1 A total of 50 blows have been applied
during any one of the three 6-in. (0.15-m) incre-
ments described in 7.1.4.

7.2.2 A total of 100 blows have been applied.

7.2.3 There is no observed advance of the
sampler during the application of 10 successive
blows of the hammer.

7.2.4 The sampler is advanced the compicte
18 in. (0.45 m) without the limiting blow counts
occurring as described in 7.2.1, 7.2.2, or 7.2.3.

7.3 Record the number of blows required 10
effect each 6 in. (0.15 m) of penetration or frac-
tion thereof. The first 6 in. is considered to be 2
seating drive. The sum of the number of blows
required for the second and third 6 in. of pene-
tration is termed the “standard penetration re-
sistance”, or the “N-value”. If the sampler 15
driven less than 18 in. (0.45 m), as permitted I8
7.2.1, 7.2.2, or 7.2.3, the number of blows per
each complete 6-in. (0.15-m) increment and per
each partial increment shall be recorded on the
boring log. For partial increments, the dcpth.of
penetration shall be reported to the nearest 1 1n.
(25 mm), in addition to the number of blows. If
the sampler advances below the bottom of the
boring under the static weight of the drill rods or
the weight of the drill rods plus the static weight
of the hammer, this information should be noted
on the boring log.

7.4 The raising and dropping of the 140-1b
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(63.5-kg) hammer shall be accomplished using
either of the following two methods:

7.4.1 By using a trip, automatic, or semi-au-
tomatic hammer drop system which lifts the 140-
Ib (63.5-kg) hammer and allows it to drop 30 =
1.0in. (0.76 m %= 25 mm) unimpeded. o

7.4.2 By using a cathead to pull a rope at-
tached to the hammer. When the cathead and
rope method is used the system and operation
shall conform to the following:

7.4.2.1 The cathead shall be essentially free of
rust, oil, or grease and have a diameter in the
range of 6 to 10 in. (150 to 250 mm).

7.4.2.2 The cathead should be operated at a
minimum speed of rotation of 100 RPM, or the
approximate speed of rotation shall be reported
on the boring log.

7.4.2.3 No more than 2% rope turns on the
cathead may be used during the performance of
the penetration test, as shown in Fig,. 1.

NOTE 4—The operator should generally use either
1% or 2Y rope turns. depending upon whether or not
the rope comes off the top (1% turns) or the bottom
(2% turns) of the cathead. [t is generally known and
accepted that 2% or more rope turns considerably
impedes the fall of the hammer and should not be used

to perform the test. The cathead rope shouid be main-
tained in a relatively dry, clean, and unfrayed condition.

7.4.2.4 For each hammer blow, a 30-in. (0.76-
m) lift and drop shall be employed by the oper-
ator. The operation of pulling and throwing the
rope shall be performed rhythmically without
holding the rope at the top of the stroke.

7.5 Brning the sampier to the surface and open.
Record the percent recovery or the length of
sample recovered. Describe the soil samples re-
covered as to composition, color, stratification,
and condition, then place one or more repre-
sentative portions of the sample into sealable
moisture-proof containers (jars) without ram-
ming or distorting any apparent stratification.
Seal each container to prevent evaporation of soil
moisture. Affix labels to the containers bearing
job designation, boring number, sample depth,

and the blow count per 6-in. (0.15-m) increment. .

Protect the samples against extreme temperature
changes. If there is a soil change within the
sampler, make a jar for each stratum and note
its location in the sampler barrel.

8. Report

8.1 Drilling information shall be recorded in
the field and shall include the following:

~ boring,

(00

8.1.1 Name and location of job,

8.1.2 Names of crew,

8.1.3 Type and make of drilling machine.
8.1.4 Weather conditions.

8.1.5 Date and time of start and finish of

8.1.6 Boring number and location (station
and coordinates. if available and applicable).

8.1.7 Surface elevation. if available.

8.1.8 Method of advancing and cleaning the
bonng,

8.1.9 Method of keeping boring open,

8.1.10 Depth of water surface and drilling
depth at the time of a noted loss of drilling fluid.
and time and date when reading or notation was
made,

8.1.11 Location of strata changes.

8.1.12 Size of casing, depth of cased portion
of boring, .

8.1.13 Equipment and method of driving
sampler,

8.1.14 Type sampler and length and inside
diameter of barrel (note use of liners),

8.1.15 Size. type. and section length of the
sampling rods. and

8.1.16 Remarks.

8.2 Data obtained for each sample shall be
recorded in the field and shall include the follow-
ing:

8.2.1 Sample depth and. if utilized. the sample
number,

8.2.2 Description of soil.

8.2.3 Strata changes within sample,

8.2.4 Sampler penetration and recovery
lengths. and

8.2.5 Number of blows per 6-in. (0.15-m) or
partial increment.

9. Precision and Bias

9.1 Variations in N-values of 100 % or more
have been observed when using different stand-
ard penetration test apparatus and drillers for
adjacent borings in the same soil formation. Cur-
rent opinion, based on field experience, indicates
that when using the same apparatus and driller.
N-values in the same soil can be reproduced with
a coefficient of variation of about 10 %.

9.2 The use of faulty equipment, such as an
extremely massive or damaged anvil, a rusty
cathead. a low speed cathead, an old. oily rope.
or massive or poorly lubricated rope sheaves can
significantly contribute to differences in V-values
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obtained between operator-drill rig systems. delivered into the drill rods from the sampler and

9.3 The vaniability in N-values produced by adjusting N on the basis of comparative energies.
different drill rigs and operators may be reduced A method for energy measurement and N-vaiue
by measuring that part of the hammer energy adjustment is currently under development.

t

“Z—Rope
Operator_here

%
Cathead
Section A-A
(a) counterclockwise rotation
approximately 1% tumns
Ben
1) .
- Operator here
B"J
(8) clockwise rotation Section B-B

approximately 2Ys turns

F1G. 1 Definitions of the Number of Rope Turns and the Angle for (¢) Counterciockwise Rotation and () Clockwise Rotation of
the Cathead
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