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RCRA FIELD BORING LOG CHECKLIST
(Adapted from RCRA Groundwater Monitoring Technical Enforcement Guidance Document, 1986)

Introduction

The field boring log checklist, which follows on this page, contains items which are deemed important to ret_:ord
per RCRA when installing monitoring wells, piezometers, and/or soil borings. A complete boring 109 contains
these checklist items. This Geotechnical Logbook has been designed to help ensure that each barehole
logged by E&E meets or exceeds the criteria for a complete technical record of the boring.

General

* Project name

* Hole name/number

¢ Date started and finished
* Geologist's name

= Driller's name

¢ Sheet number

* Hole location; map and elevation

Information Columns

* Rig type
» Bit size/auger size

« Petrologic lithologic classification
scheme used (Wentworth, Unified

Soil Classification System)

» Depth
* Sample location/number

= Blow counts and advance rate

Narrative Description

= Parcent sample recovery
= Narrative description
s Depth to saturation

Geologic Observations:
= Sail/rock type
= Color and stain
= Gross petrology
* Friability
» Moisture content
» Degree of weathering
» Presence of carbonate

Drilling Observations:
« Loss of circulation
* Advance rates
* Rig chatter
« Water levels
« Amount of air used
= Air pressure
« Drilling difficulties

Other Remarks:
» Equipment failures
» Possible contamination

* Deviations from drilling plan

s Weather

Notes:

= Fractures
» Solution cavities
* Bedding
* Discontinuities
e.g., foliation
* Water bearing zones
* Formational strike and dip
* Fossils

* Fractures
» Solution cavities
= Bedding
» Discontinuities
e.g., foliation
» Formation strike and dip
* Fossils

» Depositional structures
= Organic content

« Odor )

» Suspected contaminant

« Depaositinal structures
 Organic content

= Odor

= Suspected contaminant

= All depths within this logbook are recorded in feet below ground surface (BGS)

unless otherwise noted
* TOIC = Top of Inside Casing

Copyright Notice:

(©) Copyright by Ecology and Environment, Inc., 1995. All rights reserved
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e naw: _ Conbuch |Sonpuma wine EEcA

— /
pRILLER: _ Lest Admerha DMIS

LOCATION: iTymown: ___te. Elad RN Aear Fiéﬁdﬁsbw@ A

STATE: _(_ s \\-Eaonan

PROJECT MANAGER: D avder LOnHumn, ! Dede. . Twitesin

TEAM MEMBERS:

JOB START/FINISH DATE: __H ,}’LS! o2

ook | _OF

E&E CORPORATE: (716) 684-8060
E&E EMERGENCY RESPONSE CENTER: (716) 684-8940
E&E ANALYTICAL SERVICE CENTER: (716) 685-8080
E&E EQUIPMENT SERVICE CENTER: (716) 685-8080
FEDERAL EXPRESS TOLL FREE: (800) 238-5355
AMRBORNE EXPRESS: (716) 685-5040

PROJECT/CLIENT CONTACT(S) AFFILIATION

FIELD TEAM LEADERS: M Ldﬂ(flﬂr\“'to / 6{\5 an (e by
SITE SAFETY OFFICER(S): ___Earufn, (e e | Andy By
,
15 ]
FAX (716) 684-0844

FAX (716) 685-0852

FAX (716) 685-0852

PHONE

For inquires regarding the distribution, scope, and/or organization of the Geotechnical Logbook please contact: Manager, Environmental
Services Division, Buffalo Corporate Office. Your comments and suggestions are welcomed and will be considered in future revisions.
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~ Borehole Record for ©13wm mw

» Drilling Log

« Narrative Lithologic Description

- Well Development Record

» Well Development -- Parameter Measurements

- Investigation - Derived Waste Inventory Sheet




DRILLING LOG FOR 0\6MWD

Project Name _ Safydera Wndne.

Site Location

Water Level (TOIC)

Data

Time

Level( Feet}

‘1’! B} lo

[&

.32 Tiod

PR

]
Date Started/Finished "’i!?’slw /_'\-{!'Z‘-{}Fb
Drilling Company Tex Mé!\

Driller's Name __ D®VE WA

Geologist's Name r& e I\ Ce>

Geologist's Signature ﬂ‘VV\>

Rig Type (s) & /W\E ‘ﬁg—\

Drilling Method ‘(s) H 6/4'_

(AN
Bit Size (s} Auger Size (s) E’

Auger/Split Spoon Refusal -

Total Depth of Borehole Is __ 28" ( 29 ').T\OC:)

Total Depth of Corehole Is___ ="

Well Locaiion Sketch

Depih{Feet) Sample | Blows on

Soil Penetrati
S Components e_rll_e ration
Nurnbar armplar Rock Profile imes

CLSL S GR

RAun

Number | Recovary

Core | pep

Fracture
Sketch

HNWOVA

{ppm)

Comments

10

11

12
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v b e

—

L1

Lock Mumber

' ' T Stick-up ft
SCREENED WELL : Casi ’ DPEN-HOLE WELL
nner.asing FU’(‘/ inner Casing
Materal___~ Material
i
== Inner Casing Inside : i
Stick-up ft Diameter inches Inner Casing Inside
Diameter inches
GROUND SURFACE
Quantity of Material Used: .
Top of Grout ! Quter Casing
4 ft Banianile Diameter inches
- Pallets,
Cement Borahola
Top of
Sezial \- t @ Diameter__~
Borehole inches
Diameter
w\ Bedrock ft
Top of Sand Pack ft Cemant/
Bentonite,
Bottom of Rock Socket/
Top of \ Gout .. Outer Casing ft
Screen at I 6 ft
Screen Slat Size _+ ST Bottom of Inner
‘ ' Casing ft
Bottorm of 26 ' Screen Type
Scregnat &Y 00 ft
B-pveC Corehole
O stainless Steel Diameter
Bottom of » Pack Type/Size;
WS ft g\Sand #2[le Bottom of
y Gravel Corehole it
Bottom of Sandpack at Q.."']’ [0 Natural
*NOTE: See pages 136 and 137 for well construction diagrams
Moisture
Depth-tt. NARRATIVE LITHOLOGIC DESCRIPTION Content
. . B g
- o
a = =
1 000
i 00O
i 000
) o)o)e
) O O 0|
5 000
’ 00O
i . OCO0
g
’ ' oNeNe
" oNoNe
) 000
- — f 000
13
) 00O
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Depthifest)

Sample
Number

Blows on
Sampler

Sail
Components
CL SL S GR

Rock Profile

Penetration
Times

Run
Number

Cora
Recovery

RQD Fracture
Sketch

HNWOVA
{ppmm)

Cormmants

17—

8 —

19 —

21

23

24

25

26

27

28

29

30

<yl

33

34

35

as

‘57

P’ |

40

41

42

43

45

—_ —_—f
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NARRATIVE LITHOLOGIC DESCRIPTION

Moisture

—— [— ——— —

Depthiest). | Content

O 0O
K 000
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’ 000
’ 00O
i 000
i 000
) 000
) 000
] 000
B 000
) 000
’ 000
) 00O
) 000
. 000
) oxexell
) 000
3 000
* 000
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) 00O
i 00 0|
000
N 000
® 00O
[ ool
N 000
N 000
) 000




Depth(fest)

Sample
Number

Blows on
Sampler

Soil
Components

CL SL S GR

Rock Profile

Penetration
Times

Run
Number

Core
Recovery

AQD Fracture
Sketeh

HNuw/OVA
{ppm)

Comments
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63
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Depth(feet)

Sample
Number

Blows on
Sampler

Soil
Components
CL SL 8 GR

Rock Profite

Penatration
Times

Run

Number|Recovery

Cors

rap| Fracture
Sketch

HNW/OVA
(ppm)

Comments
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82
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85

86

8r

88

88

S0

g1

92

93

94

95

96

97

98

a9

100 —
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102

103

105
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Moisture
Content
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WELL DEVELOPMENT RECORD

SITE

LOCATION

DATE

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

Volume of Water in Casing or Hole

» Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.

Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

* The number of linear feet of static water
(difference between static water level and
total depth of well) will be calculated.

» The static volume will be calculated using
the formula:
V =Tr2(0.163)

Where;

V = Static volume of well in gallons;

T = Depth of water in the well, measured in
feet; -

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for r#h factor for the
conversion of the casing radius from inches

Diameter ot Gallons per Cubic Feet Liter per Meter Cubic Meters-~
Casingor | Footof Depth per Foot of Depth per Meter of
Hole {in} of Depth Depth
1 0.041 0.0055 0.509 0.509 x10
11/2 0.092 0.0123 1.142 1.142 x10°
0.163 0.0218 2.024 2.024 x10°
12 . T 3.167 3.167 x107
3 0.367 0.0491 4,558 4.558 x107
312 0.500 0.0668 6.209 6.209 x10?
4 0.653 0.0873 8.110 8.110x103
4172 0.826 0.1104 10.260 10.260 x1¢°
=) 1.020 0.1364 12.670 12.670 x10°
51/2 1.234 0.1650 15.330 15.330 x107
6 1.469 0.1963 18.240 18.240 x10°
7 2.000 0.2673 24.840 24.840 %107
8 2.611 0.3491 32,430 32.430x107
9 3.305 0.4418 41.040 41.040x10°
10 4,080 0.5454 50.670 50.670x107
ik 4.937 0.6600 61.310 61.310x10°
12 5.875 0.7854 72,860 72.960x109
14 8.000 1.0890 99,350 99.350 x107
16 10.440 1.3960 129.650 129.650 x10°
18 13.220 1.7670 164.180 164,180 x10°
20 16.320 2.1820 202.580 202,680 x10°
22 19.750 2.8400 245,280 245.280 x10*
24 23.500 3.1420 291.850 291.850x10°
26 27.580 3.6870 342.520 342.520 107
28 32.000 4.2760 397.410 397.410x10°
a0 36,720 4.9080 456.020 456.020 x1¢7
32 41,760 .5.5850 518.870 518.870x 107
34 47.160 6.3050 - 585.680 585.680 x10°
35 52.880 7.0850 656.720 B656.720 x107

to feet, the conversion of cubic feet to

1 Gallon = 3.785 liters

gallons, and (pi).

1 well volume {v) = gallons.

1 Meter=3.281 feet

1 Galion water weighs B.33 Ibs. = 3,778 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.419 Jiters per foot of depth

1 Gallon per meter of depth = 12.419 x 10 cubic meters per mater of depth

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE




WELL DEVELOPMENT - PARAMETER MEASUREMENTS

!
TOTAL VOL. _
WITHDRAWN- COND. MP. TURB.
TIME " GALS. | BORE P (mhos/cm) F) (NTU) COMMENTS
VOL. MS feim |
02| © o — — ~—| ~
105 | 424 L% | e 0.y | 1RO | WYE
Lo 5 651 0 |21 | 93
st 6 | L8| 0D (805 | 2331
alllze | 7 | e | 0% | ¥4.07 |46
TAlnd | B 6N -9 | 8% | 439
3> 19 el 0.9 (942 | 94
L Yize | Ul 0.9 o4\ | 897
.
1
]_
!
-
]
l
]
}
]
]
J,,,,,,,,
|
:l DEVELOPED BY:
]
'

N




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Drums:

Inventory Date:
Waste Drum/Container Date Contents Approximate |Drum Location/Comments
Source ID Number Generated | (Solid, Liquids, etc.) Volume
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Borehole Record for 02.5Ms0 |

. DriIIingILog
- «Narrative Lithologic Description
» Well Development Record
. Wéll Deyelorpmentn ParameterMela.surements

» Investigation - Derived Waste Inventory Sheet




DRILLING LOG FOR C)ZSW\&%

Project Name _(C m"’po/g—[ SN

Site Location

Water Level {TOIC)

Date Time Level( Feet)
Gl IITT [T~ HECED

Date Started/Finished __ ] / o ‘I/ 24 -lo
Dril[in%ﬁf;‘:npany 7‘.65*‘ AW"‘L‘\-

Dril[é’f's Name __ Dave. VW\_

Geologist's Name B ;% an (her bo
Geologist's Signature -A/'M,..—)

CINE &

H<A

(1]
Auger Size (s} 8

Rig Type (s)

Drilling Method (s}

Well Location Sketch

Bit Size (s)
Auger/Split Spoon Refusal
A
Total Depth of Borehole Is 2.8
Total Depth of Corehole |s
Soll Livmex *j’“p Aot Tt FRF
. Bl Penetrati R C Eoluas | HNoETET
Pepin(Feet flir;ﬂeer Sc;r'.“\flsnlg;1 %%Lnggr;g;;lt: e?_ﬁnr:;on Nunﬂger Hecg\rl??.ry AAb =Skaiahe (ppm) Comments
CLSL S GR ¢, 4s, Hj
4 — — 1 1 —
s — - — _ |
? | 5 1 N T T Testr §
s —_ — —_ ——{C, 351 AS
4 5 6 : wp
“7‘,,\’4 -~ L4 H ] {
. Lgrel wo | syl 1P L lesg T
—— B0 1T ] 1 1
7 4 - =4 —L
1 1 4 _|LT#6E
Tebl —x - L
WA ’ A5 g0
— My 279
W2 | Jevn| 134 L e
w518
El N T T4s MP
13— - - I —"Hﬁ (3%
14 1 T T - .
1 e S L3 2¢7] -




[ o

[ R

—d

Lock Number SﬁCk‘Up it
SCREENED WELL , DOPEN-HOLE WELL :
Inner Casing | Casi
Material Mngf;ﬁa?SIng
o — Inner Casing Insids ) :
Stick-up q T Diameter inches In.ner Casing Inside o
Diameter Inches
GROUND SURFACE
Top of Grout e Quantity of Material Used: Outer Casing
) fi E:Irl‘;?s"'"e Diameter inches
Topof Cement_____ Borahole N
; Diameter ft
Sealat ft Borehole inches
Diameter
ron i Sand " 7_ c y Bedrock ft
opof Sand Pack | emen :
/ Z Beronite:
. / ] Botiem of Rock Socket/
Topof G S — - Duter Casing ft
Screen at ft
Screen Slot Size Bottom of Inner
Casing ft
gotlom o{ A ScreenType )
creen al .
O pve Corehole
O Stainless Steel Diameler
" Botiom of Pack Type/Size:
Hole at ft O sand Bottom of
‘ U Gravel Corehola it
Bottom of Sandpack at [ Natural
NOTE: See pages 136 and 137 for well construction diagrams
Moisture
Depth-fi. "NARRATIVE LITHOLOGIC DESCRIFTION Content
. 7] -
Kre) 1]
5 2 £
‘ OCOC
2
.- 3,5-85.5 Dech tehdinn bwwn Sm.w,\\m sy L2 = B0 5[11/_@, ORORE)
4 20 Conme agug (oo V' D) Gud T mZ i D\Wl 12,57 O Ol
e U O CO
: ONONO®
® O CO
! ' ONONO)
s |B5-lo5 ovelly_Clas, O Priom v/ Cedpiin ‘Crashal o W pa.-.j o6 0
9 (A}/ E,ab 'V‘Vﬂ)\ "—C e otu’\:d;,{,hmf L(M( @> l@) ?___ Lol "M’V" "“'/r Mgﬁﬁc ~tsch O . O‘# O
m 00O
2 ONORE,
13
) O 0O
6 I NE 00O

Gompie. . Ap Ao \7)




Depth(fest}

Soil

Components
CL SL 8 GR

Penetration

Times

RQD

KRR

16
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20

21

23

24

25

26

27

28

239

30

3

35
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a7

38

39

41

42

45
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H1 13
45 ¢

45
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e
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.| 29

Deptfeet). NARRATIVE LITHOLOGIC DESCRIPTION | %ﬂiﬁiﬁ
s M SAA WMp B ONON®
17 7 (& 'l—i'a- Dﬂ{'i-—f{,ﬂ'\bb LJV\)\ tﬁ&&irﬂ&fi ..("“\A.f_.-"ga‘:\).#u\h(/ 5&?-&10-%1:9_%&& O @ O
o |imseps SAA ‘ OCOQ
19 O O O
ONORO’
| 20
N ONON®)
O 0O
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10 O 0O
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24 ,
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26
OROCR®),
27
© OO
28
ONORG)
OO0
a0 : ..
y 000
ONOR®,
az .
1O OO
a3 :
34 O O O
©C0OO
35
ONOR®,
as .
D OO
37 — .
ORONOI
38
. CRON®,
30
ORON®)
40
OO0
4
OO0 O
42
ONONG)
43 -
ORORG)
44
ONORG)
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Depthifeet)

Sample
Number

Blows on
Sampler

. Soil
Components
CL 5L 8§ GR

Rock Profile

Penetration
Times

Aun
Number

Core
Recoveary

RaD

Fracture
Sketch

HNU/OVA
(ppm}

Comments

486 —

49

50 —

51

53 T

5]

56

57

59

65 —7

68 —

70—

Al

74 ——
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Moisture

e — R 8 o s

Depthect) NARRATIVE LITHOLOGIC DESCRIPTION z Cogm 5
ONONO)

: ) ONONO)
) O OO0
. O OO0
) ONON®)
) ONORO®)
i ONONO)
: ONONO!
. ONONO)
] ONON®
) ORONO
000
. ONON®
] ONONO)
. ONONO)
- O OO0
) ONONO®;
) ORONO
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) ONOR®
O0O0
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: ORORG®)
| ONON®)
. ONORO.
. 000




Depth{feet}| Sample | Blows on Sail Rock Prafilg | Penetrtion | Run Core |gpap| Fractre |HNWOVA
Number | Sampler C(f_o:poner;ts Times  |Number Recovery Sketch {ppm)
L '8 GR

Comments

77— — 1 i
78 — T -, - -
79 — — -
a0 — 1 e
a1 | 1 1 1. 1
g — | —t —_ - -
83 — T -
84 —— —r -1
85 —] - -1 -1 -
86 — - -
87 —— —_ —_ —— —+
88 — —= —_1 — —
89 —— —— —_ —_1 -

0 —1 . 4
g1 | 1 - - T
92 - | 1 - -1 1
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88— - -

99

101 —— — — —1 T

102 — I - I =
108 — ] T T -1 T
104 — -1 - - -

106 — * -1 - - -1




—dJd

——

P | [ 1 —_

—_—

— 1t —t — pum—

L— e i —— L . — A —_ | NP [

Depth (feet) NARRATIVE LITHOLOGIC DESCHIPT]ON | héc;iﬁ{grrﬁ
| I
77 O O O
| 00O
78
) 00O
_ 00O
000
81
000
00O
00O
00O
85
00O
a6 .
00O
87
000
[]:1
00O
89 .
000
g0 — . .
000
91 E
| 000
* 00O
1" 00O
94
oXele)
” 00O
96 | O O O
¥ 000
* 000
¥ 00O
100 O o o
16
00O
102
, 000
00O
104 .
000
105




WELL DEVELOPMENT RECORD

DATE

SITE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

« Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.

"Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

» The number of finear feet of static water
(difference between static water level and
total depth of well} will be calculated.

= The static volume will be calculated using
the formula:
V=Tr2(0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in
feet;

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for reh factor for the
conversion of the casing radius from inches
to feet, the conversion of cubic feet to
gallons, and (pf}).

1 well volume (v) = gallons.

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

Volume of Water in Casing or Hole

Diameterof | Gallons per Cubic Feet Liter per Meter Cubic Meters
Casing or Foot of Depth per Foot of Depth per Meter of
Hole {in} of Depth Depth

1 0.041 0.0055 0.509 0.509 x10?
11/2 0.092 0.0123 1.142 11423107
2 0.163 0.0218 2024 2.024 x10*
2112 0.255 0.0341 3.167 3.167 x10*
3 0.387 0.0491 4.558 4,558 x10°
31/2 0.500 0.0668 6.208 6.209x10°
4 0.653 0.0873 8.110 8,110x10?
41/2 0.826 0.1104 10.260 10.260x10?
5 1.020 0.1364 12.670 12.670x10°
51/2 1.234 0.1650 15.330 15,330 x10°
6 1.469 0.1963 18.240 18.240 x10°
7 . 2.000 0.2673 24.840 24.840x10°
8 2611 0.3491 32430 32.430x10°
9 3.305 0.4418 41.040 41,040 x10°
10 4.080 0.5454 50.670 50.670 x10°
i1 4.937 0.6800 £1.310 61.310x10?
i2 5.875 0.7854 72.960 72.960 x10°*
14 8.000 1.0690 - 99.350 99,350 x107
18 10.440 1.3960 129.650 129.650 x10°
18 13.220 1.7670 © 164,180 164,180 x10?
20 16.320 2.1820 202.680 202.680 x10?
22 19.750 2.6400 245280 245.280 x10°
24 23,500 3.1420 291.850 291.850 x10%
26 27.580 3.6870 342.520 342,520 x10°
28 32.000 4.2780 397.410 397.410x10°
30 36.720 4.9090 456.020 456.020 x10°
32 41.780 5.5850 518.6870 518.870x 10°
34 47.160 6.3050 586,680 586.680 x10°
36 52.880 7.0690 656.720 656.720 x10°

1 Gallon = 3.785 liters

1 Meter =3.281 fest

1 Gallon water weighs 8.33 Ibs. = 3.779 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.418 liters per oot of depth

1 Gallon per meter of depth = 12,419 x 10 cubic meters per meter of depth

WELL DEPTH (TD)

COLOR

ODOH

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE




WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TIME

TOTAL VOL.
WITHDRAWN

GALS. | BORE
VOL.

pH

COND.
{umhos/cm)

TEMP.

(°CI°F)

TURB.
(NTU)

COMMENTS

DEVELOPED BY:

DATE




INVEST_IGATION-DEHIVED WASTE INVENTORY SHEET

Site: No. of Drums:
_ Inventory Date:
Waste Drum/Container Date Contents Approximate [Drum Location/Comments]
Source ID Numbes Generated | (Solid, Liquids, &tc.) Volume
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Borehole Record for oyammes

*DrillingLog

. Narraﬁve Liihologic Description

» Well Development Record

» Well Devélopment - Parameter Measurements

+ Investigation - Derived Waste Inventory Sheet




[
E DRILLING LOG FOR OHSIM Yww)

Project Name {_ Mi‘ﬂd‘/ Sondue Yy, EBCA

Water Level {TOIC)

Dat Ti Level{ Feet
Site Location __ S gviadwan Waule = - avel( Feel)
i o,
Dato StartecFinished 4 25 [ 0
Drilling Company _ =&t Avietsen
Driller's Name T?-L‘ﬂv\ . Well Location Sketch &
Geologist's Name _B.&].m_&dh)—
Geologist's Signature {m
Rig Type (s) A4
Driling Method {s) _MA% ot
Bit Size (s) Auger Size (s)
Auger/Split Spoon Refusal
Ny
Total Depth of Borehole Is _ &~ 3
Total Depth of Corehole Is
[ .
Sample | Blows on Soil Penetration| Run Core .;“éuﬁ?f HNWOVA szcnmmants
Depih{Feet) Number | Sampler CH%TE g’zlrﬁt: Times | Number | Recovery AGD Sketch {ppm}
" CLSLS GR
1 BB BB T T 2
H
2 7 T TOZ = (196
3 & ATt
§ 515 | 3
c s b - | T e
’
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#3
« ] T | TeeT Te s
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SCREENED WELL

S'lick-up_%_ft

Top of Grout
2

Topof A
Sealat it

N‘\
Top of Sand Pack :f 4 ft

Topof [N
Screen at ft

Bottom of

Sereen at :‘-E_I_H_ ft

Bottorn of a0
Hole at_u_ft

Bottom of Sandpack at 2%= i |

Lock Number _.

Inner Casing
Material

Inner Casing Inside
Diameter inches

GROUND SURFACE

OPEN-HOLE WELL -

Stick-up ___,._ﬂ

Inner Casing
Material

Inner Casing Inside
Diameter

inches

Quantity of Matenal Used:

Bemonite
Pellets

Cement =~~~

Borehole inches

Diametar

Cement/
Bentorite,

Grout

Screen Slot Size

Screen Type.
O pvc
[0 Stainless Steel

k Type/S|

Gravel

J{S\g ‘)

%EGSand _15;;&_3 5&:35

[0 Natural

NOTE: See pages 136 and 137 for wall construction diagrams

Quter Casing

Diameter inches

Borehole
Diameter ft

Bedrock ' it

Baottom of Rock Sockel/
Outer Casing ft

Bottom of Inner
Casing _ it

Corahole
Diameter.

Bottom of
Carehole : ft

Moisture
Depth-fi. NARRATIVE LITHOLOGIC DESCRIPTION Content
R
3 05 i'V\éi’>4~ Dark, Ropwn Clay Bt 4 tuyel, €57 ci-w nafz S M ONONG®
, Apavel s (0% Comsme Sanke teddign Qanibs &F G yareg e OHONO.
. ove A~ e ol 3 O @O0
‘ _ O CO
4
. §—% SAA  mp\sh O CO
5 | (e~ 5‘ 1“@13«\‘4 UMW% = ‘3\‘-"‘3 ish, Plue duj f {orfe Qﬂumm__ro ® O
7 PB&S bl Sa\a.«l-ka‘k C OO
_ ORORY.
a
' . @
9 q.5" H\ ’w’f,wsr_wﬁk@‘“ b Wi cing, Ruds teed s ‘ 8 8 ;
o_| | Bo(2'3" Grey[Bue LOFA oo ook, Clagey , Prsbly Sotpeahudy Moisk 5ol
O® O
* 00O
13
14 C COC
5 C OO




Depth{test)

Sample
Number

Blows on
Sampler

Sail
Componsnls
CL 5L 8 GR

Rock Profile

Penetration
Times

Run
Number

Core
Recavery

Commants

16—
17—
18 -——
19 —

23 —

25 —

26 —

28 —

29

30

31

az

33

35

36

37

[ 38

o= I—

40

4

42

45

pap| Fracure HNw/OVA
Sketch {ppm)
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Moisture

| Bepingee). NARRATIVE LITHOLOGIC DESCRIPTION Content
ONOR®

- 000
i oNONOIR
; oxeXell
) ONORO

i “looo
) OO0
) o000
- ORONO
i} ONONO
) ONON®,
) ONONO
27 000
) 00O
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o 00O
) ONONO
) 1000
i 000
) 000
) ONONO
7 O 0O
* O OO0
: ONON®
000
i ORONG)
N ONONO
- 000
! ONONG)
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‘| Depthifeet)

Sample
Number

Blows on
Sampler

Soil
Components
CL SL S GR

Rock Profile

Peanetration
Times

Aun
Number

Core
Recovary

RQD Fracture
Sketch

Comments

47 —]
48 —

48

52 —

55

57

58

59 —

61 )

62 —7

865 —7

67 —

69—

70 LA

73—

74 —

HNWOVA
{ppm)
— o




Moisture

Depth(feet) NARRATIVE LITHOLOGIC DESCRIPTION E‘ CD%BM ;"
ONON®)
e ONOR®)
&7 ONORG,
| 48 ONORG,
29 ONOR®.
50 ONONO)
51 C OO0
52 © OO0
53 OROR®
54 ONONO®,
55 ONORG®
58 ORORG,
57 O 0O
- 000
| =" 1000
| &0 OO0
61 ONRONO)
82 ONORG®)
63 ONON®’
84 O O 0|
65 ONONO.
& ONOR®’
&7 ONOR®,
&8 ONOR®)
69" ONORO)
70 ONORS)
. 000
2 O 0O
73 ONOR®)
7 ONOR®




Depth{feet) | Sample | Blows on Sail Rack Profi Penetration Run
rofile Core [Rop| Fracre |HNWOVA
Humber | Sampler | Smponen Times | Number|Recovery! Sketch | (ppm)

Comments

77— —_ —_ —_ .
78— 1 1 L e
79— 1 e
80 — — e
81 N | | |
g2 —— L e N 1
83— —l 1 N 1
84 — — —— — -+
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86 — 1 1 e 1
a7 — e e e iR
8g — 1 1 e |
83 — - L e L
90 — | — - 1 A
91 —— 1
92 —| 4 1 1 i

83 -1 L e e
94 —_1 - — ~—
95 1 |
a6 - —_1 -1 -
97 —_ T -1 -
o8 —_— —_ -1 -

9

100 — -1 —_/ —_ —_
101 0 £ 1 1
102 . .
103 - - - -
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105 1 1 s NN
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NARRATIVE LITHOLOGIC DESCRIPTION |

Moisture

—t A _— et —— ——try

Depth (feet) Content
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i 000
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” 000
N 000
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N 000
i 000
N 000
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WELL DEVELOPMENT RECORD

SITE

DATE

WELL NO.

LOCATION _ -

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

» Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.
Care will be taiten fo decontaminate
equipment between each use to avoid
cross contamination of wells.

* The number of linear feet of static water
(difference between static water level and
total depth of well} will be calculated.

*» The static volume will be calculated using
the formula:
V =Tr2{0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in

feet; .

r = Inside radius of well casing in inches;

and 0.163 = A constant conversion factor

which compensates for rzh factor for the

conversion of the casing radius from inches
-to feet, the conversion of cubic feet to

gallons, and (pi).

1 well volume (v) = gallons.

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

Vaolume of Water in Casing or Hole

Diameter of Gallons per Cubic Fest Liter per Meter Cubic Meters
Casing or Foot of Depth per Foot of Depth par Meter of
Hole (in) of Depth Depth
1 0.041 0.0055 0.509 0.509 x10®
11/2 0.092 0.0123 1142 1.142 x10%
2 0,163 0.0218 2.024 2.024 X107
21/2 0.255 0.0341 3.167 3.167 x10°
3 0.367 0.0491 4,558 4,558 x10?
3tz 0.500 0.0668 6.209 B8.209x10°
4 0.653 0.0873 8.110 8.110x10?
41/2 0.826 0.1104 10.260 10.260 x107
5 1.020 0.1364 12,670 12,670 x109
51/2 1.234 0.1650 15,330 15.330x10°
6 1.469 0.1983 18.240 18.240 x10°
7 2.000 0.2673 24.840 24.840 x10°
8 2.61 0.3431 32.430 32.430x10°
9 3.305 04418 41.040 41.040 x10°
10 4.080 0.5454 50.670 50.670x109
11 4.937 0.6600 61.310 61.310x10°
12 5.875 0.7854 72.960 72.960 x10°
14 8.000 1.0690 99.350 99.350 x10°
16 10.440 1.3960 129.650 129.850 x10*
18 13.220 1.7670 164.180 164.180 %10
20 16.320 2.1820 202.680 202.680 x10°
22 19.750 2.6400 245.280 245.280 x10°
24 23.500 a.1420 291.850 291.850 x10°
26 27.580 3.6870 342.520 342,520 x107
28 32.000 427680 397.410 397.410 x1¢°
an 36.720 4.9090 456.020 456.020 x10°
32 41.780 5.5850 518.870 518.870 x 107
34 47.160 6.3050 585.680 585.680 x10°
36 52.880 7.0690 656.720 B656.720 x10°

1 Gallon = 3.785 liters

1 Meter=3.281 feet

1 Gallon water weighs 8.33 Ibs. = 3.779 kilograms

1 Liter water weighs 1 kilogram = 2,205 pounds

1 Gallon per foot of depth = 12.419 liters per foot of depth

1 Gallon per meter of depth = 12.419 x 10 cubic meters per meter of depth

. WELL DEPTH (TD)
COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD}

COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE




WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TIME

TOTAL VOL.
WITHDRAWN

GALS. | BORE
VOL.

pH

COND.
{pmhos/cm)

TEMP.
(°CI°F)

TURB.
(NTU)

COMMENTS

DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Source

Site: No. of Drums:
~ Inventory Date:
Waste Drum/Container Date Contents Approicimate Drum Location/Comments
iD Number Generated | (Solid, Liquids, etc.) Volume
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Borehole Record for o6Smmw

« Drilling Log

- Narrative Lithologic Déscrip.tion

« Well Development Record

~Well D'evelopme-nt -- F’éramete’r Measurements

» Investigation - Detived Waste Inventory Sheet




{P} DRILLING LOG FOR &S/

Project Name S‘Mﬂl‘d{/ Cotvhect Eg/ s

Site Locatjon _é}ﬂz@m WA

Water Level (TOIC)

Date

Timse

Level( Fesat}

Date Started/Finished ‘-f/}g— ; }1?

v
Drilling Company M J‘M—G{%

Driller's Name {)M—”ﬁf K L

™
Geologist's Name _ 13- ).C[JCD

Geologists Signature M/W

Rig Type (s} /

Drifling Method (s) Heeud W

Bit Size (s) Auger Size (s)

i
Auger/Split Spoon Refusal S L5

B

Total Depth of Borehole Is

Total Depth of Corehole Is

Well Location Sketch

DepthiFeet) Sample | Blows on

Soil _
Components Penetration
Number | Sampler Rock Profila Times

CLSLS GR

Number | Racovery

oplnltc)
Run Core RQD -Emcud:w /OVA

Sketch {ppm}

Comments

10

kA

12

13

14

15 .

¥
Q

- %"}é;.ﬂ""‘
| e 238
A F
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e

Lock Number

— Stick-up fi
SCREENED WELL i OPEN-HOLE WELL
] i Inner CGasing : Inner Casing
Material Material
Inner Casing Insida .
Stick-up f [l_:] Diametsr inches In_ner Casing Inside
— Diameter inches
GROUND SURFACE
Top ;J’ Grout - g::::i{em Material Used: OuterCasing
ft Pallets Diameter inches
Top of Cement___ Borehole
i Diameter ft
Sealat Borehole inches
Dlameter
Bedrock ft
Top of Sand Pack ft Cement/
. Bentonite,
Bottom of Rock Socket/
Topof . Goat____ ‘ Quter Casing___ fi
Sereen at ft
Screen Slot Size Bottom of Ihner
Casing . it
gnnnm Di ; Screen Type ‘
creenat___
: O PvGC Corehole
O Stainless Stesl -Diameter,
Bottom of i Pack Type/Size:
Holeatl______ 1t O sand Bottom of
: 0O Gravel Corehole ft
Bottom of Sandpackal O Natural ]

NOTE: See pages 136 and 137 for well construction diagrams

Depth-fi, NARRATIVE LITHOLOGIC DESCF'HPTION hgcc)::i:g;ﬁ
| 58 8
; 0 —55 eddish Bwﬁ.feﬁuﬂbﬂ Gpeded Clay bo Cobiles. AL b detl ONONO)
) lther g W5 dcer o/l Fedldes o gl X Sacl A 20 cobbles 208 '_ OHONO®
] Ws.,xa Enve gpenl, bo% CLM{[S:H ' C OO0
. Veliod @ %‘.‘“‘ }ue,—\p"cd,k{a C,‘?lfﬂp‘:’ai, O OO0
) O 0O
| O 0O
: looo
' 000
) 000
) 000
i 000
) 000
000
" 000
s OO0

T D Vet it baatenad g5t tebebwk, T2 ey
- O f

ke Y Jobe tathie et




Soll ,
Depth(faet) ﬁi"r;g':r Bs].ca’:vn;:? Cfn;nfgéer;sn Rock Profle | Peprration yFun Ra‘ig;:w Rop | Fracture H?:;g\)m Commants
16— - —1 —_ —
17— — —_ — —t
18 —— ‘ — S —t £
19 — 1 - - -\
20 — -1 e - T
a1 —— — -1 — —
o7 J— —_— I - — i .
23 — —t — — —
24 — T B —r -1
25 —— — o — -
26 — T -1 - -
27 —— -1 T -1 —_
28 — 1T - - 1
28— —_ — — —
a0 — — -
st — —1— —— - -
a2 ——t — 1 . -
33 — —_— — -— —
24— 1 1
3/ — —t —_— —— —
36 —— 4 A
5 —— —+ — 4 4
388 — 1 L
38 | —_ — — ——
40 —— —_1 - -] -
M o— — —+
42 - -
43 -1 — - —_
" L L S
45 — —— i
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F= e e e e e Em—

—d et Semerd Fr——t

| S— L. J | S —_ —— L

Depth(ieet).

NARRATIVE LITHOLOGIC DESCRIPTION

Moisture
Content

i £ 3
[=]
o = =

— + o o ———

16

17

18

19

20

21

24

25 -

26

27

28

25

30

31

32

33

34

35

36

7

OO0
O 0O
000
00O
00O
00O
O 00
O 00
o000
00O
000
o)oXe
00O
O 00
00O
000
0.0 0
oXelell
00O
OO0
000
000
00O

38

00O

33

ONON®,

40

O OO0

41

oRexell

42

ONORO,

ONOR

ORORE,

a5




Soil
Blows on Penstratlon
Depthfeety | Sample Components | Rock Profite Aun Core Fracture | HNWQVA
Number | Sampler oL SL S GR Times | Number | Racovery RQD Skeich (opm) Comments

46 — — — —— —
47 —— —_ —_ —— -
48— L e
49 — - 1 - 1
50 —— —_ — —_1 —
51 ] — 1 1 1
52 — 1 e L
53 -1 - 1 A4
54 1 e o ——
55 1 —_ 1 1
56 | L . s
57 — — 4 1
58 - 1 1 s
59 1 1
60 4 .
61 - —_ 1 .
62 I - 1 1
63 ] - -

66 — 1 -1 1 -

68 — . |
69 — —_ -
70 — I -T— -— -
7 — 1.
72 ] . — 1
73— 1 N -1 1
74 —— . 1 1 N
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Depthifest)

NARRATIVE LITHOLOGIC DESCRIPTION

Moisture
Coglenl

| 48

e e e me m——— e e e e

46

47

49

50

51 -

52

53

54

55

56

57

58

59

[59]

61

62 ~

63

65

66

67

8

69

70

71

72 =

73

74

75

O |Mois

g 28
00O
000
00O
00O
000
000
00O
00O
O0O0
O0O0
O0O0
00O
OO0
00O
00O
00O
ogelell
OO0
00O
000
OO0
00O

1O OO0

ONONG)
ONON®,
ORONO,
ORORG;
O 0.0

looo

OO0
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Depth{feet}

Sample
Number

Blows on Soil
Sampler Components

CL 8L S GR

Rock Proiile

Penetration
Times

Run

Nurmber Hecovgiy

Core

RQD

Fracture
Sketch

HNWOVA|
(ppm)

Comments

77—

81 —

83 —

B ——

88 —

88 —

90

91

92 T |

99 —

96 —1

o7 ——

98 —

89

160 —

101 ———

102 —

105




NARRATIVE LITHOLOGIC DESCRIPTION

Moisture

Depth (feet) COTem '

s g

00O
77

000
- 000
.79 .

000
80

000
i} 000
* 000
® 000
" 000
® 000
® 000
Y 000
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> 00O
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91 OOO
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» 00O
894 OOO
95 o000
® OO0
97 000
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WELL DEVELOPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

* Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.
Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

* The number of linear feet of static water
{difference between static water level and
total depth of welf) will be calculated.

» The static volume will be calculated using
the formula:
V =Tr?(0.163)

Where:
V = Static volume of well in gallons;
T = Depth of water in the well, measured in
feet;
r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for r2h factor for the

" conversion of the casing radius from inches
to feet, the conversion of cubic feet to
gallons, and (pi).

1 well volume (v) = gallons.

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

Volume of Water in Casing or Hole

Diameterof | Gallonsper Cubic Fest Liter per Meter Cubic Meters
Casing or Foot of Depth per Foot of Depth per Meter of
Hole (in) of Depth Depth
1 0.041 0.0055 0.509 0.509 x10°
11/2 0.092 0.0%23 1.142 1.142 3107
2 0.163 0.0218 2.024 2.024 x107
21/2 0.255 0.0341 3.167 3167 X109
3 0.367 0.0431 4.558 4.558 x10°
31/2 0.500 0.0668 6.209 6.209 x10°
4 0.653 0.0873 8110 8.110 x10?
41/2 0.826 0.1104 10.260 -10.260x10°
5 1.020 0.1364 12.670 12.670x10°
51/2 1.234 0.1650 15.330 15,3301 Q7
=] 1.469 0.1963 18.240 18.240x10°
7 2.000 0.2673 24.840 24.840x107
8 2611 0.3491 32.430 32.430x10°
9 2305 0.4418 41.040 41.040x10?
10 4.080 0.5454 50.670 50.670x10°
11 4.937 0.6600 61.310 61.310 x107
12 5.875 0.7854 72.960 72.960 107
14 8.000 1.0690 58.350 99.350 107
16 10.440 1.3960 128.650 129.650 x10*
18 13.220 1.7670 164.180 164.180 x107
20 16.320 2.1820 202.680 202.680 x109
22 19.750 2.8400 245,280 245.280 x10°
24 23.500 3.1420 291.850 291.850 x1Q°
26 27.580 3.6870 342.520 2520 x10°
28 32.000 42760 397.410 397.410 x10°
30 36.720 4,9090 456.020 456,020 x10°
32 41.780 5.5850 518.870 518.870x 107
M 47,160 6.3050 586.680 585.680 x10°
36 52.880 7.0690 656.720 656.720107

1 Gallon = 3.785 liters

1 Meter = 3.281 feet

1 Gallon water weighs 8.33 Ibs. = 3.779 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.413 liters per foot of depth

1 Gallon per mater of depth = 12,419 x 107 cubic meters per meter of depth

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE




D S VN S B O

Lt

Lot

Lt

WELL DEVELOPMENT - PARAMETER MEASUREMENTS |

TOTAL VOL. |
TME MTHDRAWN |, COND. TEMP. | TURB. COMMENTS
BORE (umhaos/em) {°C/°F) {NTU)
GALs. | B2

DEVELCPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site:

No. of Drums:
Inveniory Date:
Waste DrumyContainer Date Contents Approximate |Drum Lo-cationfCommentsw
Source iD Number Generated | (Solid, Liguids, etc.) Volume
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Borehole Record for _ossmsp

-Driliing Log

» Narrative Lithologic Description

» Well Development Record

. WelereveIob—ment -- Parameter Measurements

- Investigation - Derived Waste Inventory Sheet




DRILLING LOG FOR .05 SM 5B

Project Name _‘i&MW{ conku f EECA
Site Location SM e

Water Level (TOIC)

Date

Tirme

Level{ Feat)

7' q_\t

H!'zs‘f!o

1265

Date Started/Finishad _1{ !26_! fo

Drilling Company _ L et A werica
Driller's Name _ U)ave  H / o~ D
Geﬁlogist's Name wa\ Chechs

Geologist's Signature

Rig Type (§) __amer—""
Driling Method () bt Aué‘ ot
Bit Size (s) Auger Size (s) ’

Auger/Split Spoon Refusal

Total Depth of Borehole is

Total Depth of Coreholae Is,

Well Location Skatch

L R
Sample | Blows on{ Soi nis | Fenetration|  Run Core | pap ,FH%LV\& HNWOVA ’\&F CﬂDM)
Dapthi(Feet} Number | Sampler Rgrgli)g::fila Times | Number | Recovery Skelch {pprm) ~=SOmIMaEnE
s CLSL S GR
Q] .
g ;‘;) 0&
1 e N - T ol T T 131
. 47 L i
° As obp
3 —_1— — —t —
4 i . —1 P
a
5 T T T -1 -

é}b X Q’GO 1 Lol | e wd
AR Hy MO
7 T T T Thss
8 i . S ]

i o T | T T Tous
: % $ cr [

= ) —— N S — 1.

D lks ¢ 4 Ao
11 @ . 4 i . 0‘,

Ty ¢ ] 4 4 4
T3y o Y e (bl
13 7 E —— —  —— W;) pR

o= NS U
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A —

Stick-up__._ "1t

Top of Grout

Topof
Seal at ft

Top of Sand Pack

. Top of
Scracn at

Bottorn of

Sereenat___ . ft

Bottom of
Hole at

Bottom of Sandpack at

Y

SCREENED WELL

Lock Number

Inner Casing
Material

Inner Casing Inside

© Diameter_____inches

GROUND SURFACE

OPEN-HOLE WELL

Stick-up it

Inner Casing
Material

Inner Casing Inside
Diameter inches

CQuantity of Material Used:

Bantonite
Pellets

Cement

Borehole Inches

Diameter

Cement/ |
Bentonite

Goo

Screen Slot Size -

Screen Type
O pve
[ Stainless Steel

Pack Type/Size:
O sand

O Gravel

[0 Natural

- NOTE: See pages 136 and 137 for well construction diagrams

OuterCasing
Diameter inches

Borehole
Diameter ft

Bedrock ft

Bottom of Rock Scckel/
Quter Casing

Bottam of Inner
Casing f

Corehole
Diameter.

Bottom of .
Corehole ft

Depth-fi,

NARRATIVE LITHOLOGIC DESCRIPTION

Moisture
Content

D 1 Dinch Byt do Black Vers Luelt c\.miaﬁ clasf ks um& w&%f

19,
biv&% Uun WY (owste Sand 20% ;qu,mk 2 25)7
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A
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5 00O
j 00O
7 .
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o | ~UGA (m%m%“% mwd el ~Conts oo ek Qawd, |-
el J ONOR®)
N 00 ®
) O O
| T 00 ©
13
. 000
15 ‘ ONOR®)
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WELL DEVELOPMENT RECORD

SITE

DATE

WELL NO.

LOCATION

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

Volume of Water in Casing or Hole

* Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted lins.

Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

*» The number of linear feet of static water
{difference between static water level and
total depth of well) will be calculated.

* The static volume will be calculated using
the formula:
V =Tr2(0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in
feet; :

r = Inside radius of welf casing in inches;
and 0.163 = A constant conversion factor
which compensates for r2h factor for the
conversion of the casing radius from inches

Diameter of Gallons per Cubic Fest Liter per Meter Cubic Meters
Casing or Foot of Depth . per Foot of Depth par Meter of
Hole {in} of Depth Depth
1 0.041 0.0055 0.509 0.509 x10*
1172 0.092 0.0123 1.142 1.142 x102
2 0.163 0.0218 2.024 2.024 x10°
21/2 0.255 0.0341 3.167 3.167 x310°
3 0.367 0.0491 4.558 4.558 %102
31/2 0.500 0.0668 6.209 6,209 x10?
4 0.653 0.0873 8110 8.110x10°
41/2 0.826 0.1104 10.260 10.260 x1¢
5 1.020 0.1364 12.670 12.670x10°
512 1.234 0.1650 15.330 15.330x10?
B 1.469 0.1963 18.240 18.240 x10°
7 2.000 0.2673 24,840 24,840 x10°
8 261 0.3491 32,430 32,430 x10°
9 3.305 0.4418 41.040 41.040x10?
10 4,080 0.5454 50.670 50.670 x10°
11 4.937 0.6600 61.310 61.310x10°
12 5.875 0.7854 72.960 72.9680 x10°
14 8.000 1.0690 98.350 98,350 x109
16 10.440 1.3960 129.650 129,650 x107
18 13.220 1.7670 164.180 164.180 x10°
20 16.320 2.1820 202680 202.680 x10r?
22 19.750 2.6400 245,280 245,280 x1(r*
24 23,500 3.1420 291.850 291.850x10
26 27.580 3.6870 342520 342.520 x10°
28 32.000 4.2760 397.410 397. 410 x10°
30 36.720 4.9090 456.020 456.020 x10°
az 41,780 5.5850 518.870 518.870x 10
34 47.160 6.3050 585.680 585.680 x107
36 52.880 7.0690 656.720 656.720 x107

to feet, the conversion of cubic feet to
gallons, and (pi).

1 well volume (v) = gallons.

1 Gailon = 3,785 liters

1 Meter = 3.281 feet

1 Gallon water waighs 8.33 |bs. = 3,779 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.419 liters per foot of depth

1 Gallon per meter of depth = 12.419 x 10 cubic meters per meter of depth

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE
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WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL.
WITHDRAWN

TIME
GALS. | BORE
VOL.

pH

COND.
(umhos/cm)

TEMP.
(°C°F)

"TURB.
(NTU)

- COMMENTS

Lot

DEVELCPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Drums:

Inventory Date:
Waste Drum/Container Date Contents Approximate |Drum Location/Comments
Source ID Number Generated | (Solid, Liquids, etc.) Volume
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Borehole Récord for D@SN\\M@

« Drilling Log

. Na_rrétive Lithologic Description

« Well Development Record

. Well Dev-elopment -- Parameter Measurements

-+ |nvestigation - Derived Waste Inventory Sheet




wl

[P} DRILLING LOG FOR (50 Vi

Project Name (uttacd / Bephomn  GELA
Site Location 39\/\0% D ks Sl
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Water Level {TOIC)
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Drilling Company T"—'fj" AW“"WU\
Driller's Name TCA\QI\ W

~ Geologist's Name _&%«m C—QCJVV

Geologist's Signature__J3~r ">

Rig Type (s}
Drilling Method (s) Ha.u,A AMZE o

Bit Size {s) Auger Size (s)

Auger/Split Spoon Refusal

Total Depth of Borehole Is

Total Depth of Corehole s

Wall Location Sketch

Dapth(Fast) Sample | Blows on
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Lock Number
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Inner Casing Inner Casing
Material Material
: ~ — . Inner Casing Inside .
Stick-up 2 H — Diameter inches Inner Casing Inside
- Diameter__________Inches
GROUND SURFACE
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WELL DEVELOPMENT RECORD

SITE

DATE

WELL NO.

LOCATION

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

Volume of Water in Casing or Hole

« Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.

Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

» The number of linear feet of static water
(difference between static water level and

total depth of well) will be calculated.

* The static volume will be calculated using
the formula:
V=Tr2(0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in
feet;

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for r?h factor for the
conversion of the casing radius from inches.

Diameter of Gallons per “Cubic Feet Liter per Meter Cubic Meters
Casing or Foot of Depth per Foot of Depth per Meter of
Hole {in) of Depth Depth

1 0.041 0.0065 0.509 0.509x10°
1172 0.092 0.0123 1.142 1.142 %109
2 0.163 0.0218 2.024 2.024 x10°
21/2 0.255 0.0341 3.167 3.167 x1Q?
3 0.367 0.0491 4.558 4.558 x10°
R 0.500 0.0668 6.209 6.209 x107?
4 0.663 0.0873 8.110 8.110x10°®
41/2 ' 0.826 0.1104 10.260 10.280 x10°
5 1.020 0.1364 12,670 12.670x10°
51/2 1.234 0.1650 15.330 15330100
6 1.469 0.1963 18.240 18.240x10°
7 2.000 0.2673 24.840 24.840x10°
8 2611 0.3481 32.430 32.430x10°
g 3.305 0.4418 41.040 41.040x10°
10 4.080 0.5454 50.670 50.670x10°
i1 4.937 0.6600 61.310 61.310:10°
12 5875 . 07854 72,960 72.960 x10°
14 8.000 1.0690 99.350 99.350 x10°
16 10.440 1.3960 129.650 128.650 x10°
i8 13.220 1.7670 164.180 164.180 x107
20 16.320 21820 202.680 202,680 x10°
22 18.750 2.6400 245.280 245.280 x10°
24 23,500 3.1420 291,850 291.850 x107
26 27.580 3.6870 342520 342.520 x10°
28 32.000 4.2760 397.410 397.410x10°
30 36,720 4.,9080 456.020 456.020 x10*°
32 41.780 5.5850 518.870 518.870x 107
34 47.160 6.3050 585.680 585.680 x10*
36 52.880 7.0690 656.720 656.720 x10°

to feet, the conversion of cubic feet to
gallons, and (pi).
1 well volume (v) = gallons.

1 Gallon =3.785 liters

1 Meter = 3.281 feet

1 Gallon watar weighs 8.33 Ibs. = 3.779 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.419 liters per foot of depth

1 Gallon per meter of depth = 12.419 x 10 cubic meters per meter of depth

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE
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WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL.
TME | MTHDRAWN | COND. TEMP. | TURB. COMMENTS
BORE {umhos/cm}) (°CI°F} (NTU}
GALS. | B2 |

DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Diums:

Inventory Date:
Waste Drum/Container Date Contents Approximate |Drum Location/Comments
Source ID Number Generated | (Solid, Liquids, etc.) Valume
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Borehole Record for p&amad

+Drilling Log

 Narrative Lithologic Description

+ Well Development Record

~ +Well Development -- Parameter Measurements

« Investigation - Derived Waste Inventory Sheet
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Project Name COV\"‘U-G""!—S’QUW Fl A Water Level (TOIC)
Site Location 5 wi. YA :_ Date Time Level({ Foet)
Date Started/Finished L{ _25 ‘)O
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Drilling Method {s) \‘\&W}\ Au-:’wr"
Bit Size (s) Auger Size (s)
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LWE? f -
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" Inner Casing Inner Casing
Material Material
= Inner Casing Inside ‘
Stick-up fl Diameter inches Inner Casing Inside
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GROUND SURFACE )
Top of Grout . Quantit}r of Material Used: Outer Casing )
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Pellets
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NOTE: See pages '1 36 and 137 for well construction diagrams '
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WELL DEVEL OPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

» Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.
Care will be taken o decontaminate
equipment between each use to avoid
cross contamination of wells.

¢ The number of linear feet of static water
(difference between static water level and
total depth of well) will be calculated.

* The static volume will be calculated using
the formula:
V =Tr(0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water'in the well, measured in

feet;

r = Inside radius of well casing in inches;

and 0.163 = A constant conversion factor

which compensates for r2h factor for the
_conversion of the casing radius from inches

to feet, the conversion of cubic feet to

gallons, and (pi).

1 well volume (v) = gallons.

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

Volume of Water in Casing or Hole

Diameter of Gallons per Cubic Feet Liter per Meter Cubic Meters
Casing or Faot of Dapth per Foot of Depth pet Meter of
Hole (in) : of Dapth Depth
1 0.041 0.0055 0.509 0.509 x10°
112 0.092 0.0123 1.142 1.142 x10°
2 0.183 0.0218 2024 2,024 xi0°
21/2 0.255 0.0341 a.167 3.167 x10
3 0.367 0.0491 4,558 4.558 x107
31/2 0.500 0.0568 6.209 6.209 x10°
4 0.653 0.0873 8110 8,110 x10°
41/2 0.826 0.1104 10260 10.260 x10°
5 1.020 - 01364 12.670 12870 x10°
51/2 1.234 0.1650 15.330 15330 x10°
6 1.469 - 0.1963 18.240 18.240 x10?
7 2.000 - 0.2673 24,840 24.840 x10°
8 2611 0.3491 32,430 32.430x107
9 3.305 0.4418 41.040 41.040 x10°
10 4.080 0.5454 50.670 50.670 x10°
1 4,937 0.6600 61.310 61.310x109
12 5.875 0.7854 72,960 72.960x10°
14 8.000 1.0690 99,350 99.350 x10?
16 10.440 1.3960 128.650 129.650 x10*
18 13.220 1.7670 164.180 164.180 x10°*
20 16.320 2.1820 202.680 202,680 x10°
22 19.750 2.6400 245.280 245.280 x10°
24 23.500 3.1420 291.850 291.850 x10°
26 27.580 3.6870 342.520 342,520 x10°
28 32.000 4.2760 397.410 397.410x10°
30 36.720 4.9090 456.020 456.020 x10°
32 41.780 5.5850 518.870 518.870 x 107
3 47.160 6.3050 585.680 585.680 x107
36 52.880 7.0690 656.720 656.720 x10°

1 Gallon = 3.785 litars

1 Meter =3.281 faet

1 Gallon water weighs 8.33 |bs. = 3.779 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.419 liters per foot of depth

1 Galion per metar of depth = 12.419 x 107 cubic meters par meter of depth

o

WELL DEPTH (TD}

COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE
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WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL.
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DEVELOPED BY:_

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site:

No. of Drums:
Inventory Date:
Waste Drum/Gontainer Date Contents Approximate {Drum Location/Comments
Source ID Number Generated | (Solid, Liquids, etc.) Valume
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WELL DEVELOPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

= Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.
Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

» The number of linear feet of static water
{difference between static water leve! and
total depth of well) will be calculated.

= The static volume will be calculated using
the formula:
V =Tr{0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in
feet;

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for r2h factor for the
conversion of the casing radius from inches
to feet, the conversion of cubic feet to
gallons, and (pi).

1 well volume (v) = gallons.

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

Volume of Water in Casing or Hole

Dlamater of Gallons per Cubic Feat Liter per Meter Cubic Meters
Casing or Foot of Depth per Foot | of Depth per Meter of
Hole {in) of Depth Depth

1 0.041 0.0055 0.509 0.509 x10°
11/2 0.092 0.0123 1.142 1.142 x10°
2 0.183 0.0218 2.024 2.024 x10°
21/2 0.255 0.0341 3.167 3167 x100
3 0.367 0.0491 4.558 4.558 x107
ai1/2 0.500 0.0668 6.209 6.209 x107
4 0.653 0.0873 8.110 8.110x10°
41/2 0.826 0.1104 10.260 10.260 %10°
5 1.020 0.1364 12.670 12,670 %107
51/2 1.234 01650 15.330 15.330 x10°
<] 1.469 0.1963 18.240 18.240 212
7 2.000 0.2673 24.840 24.840 x107
8 2.611 0.3491 32.430 32.430x10°
9 3,305 0.4418 41.040 41.040 x10?
10 4,080 0.5454 50.670 50.670 x10°
11 4.937 0.6600 61.310 61.310x107
12 5.875 - 0.7854 72.960 72.960 x10?
14 8.000 1.0690 99.350 99.350 x10°
18 10.440 1.3960 129.650 129.650 1107
18 13.220 1.7670 164.180 164.180 x10°°
20 16.320 2.1820 202.680 202.680x10%
22 19.750 2.6400 245.280 245.280 x10°
24 23.500 3.1420 291.850 291.850 x10°*
25 27.580 3.6870 342.520 d42.520 x10°
28 32.000 4.2760 397.410 397.410x107°
30 d6.720 4,93090 456.020 456.020 x10°
a2 41.780 5.5850 518.870 518.870 x 107
34 47.160 6.3050 585.680 585.680 x10°
a6 5§2.880 7.0680 656.720 656720 %10

1 Gallon = 3.785 liters

1 Mater=3.281 feet

1 Gallon water weighs 8.33 Ibs. = 3.779 kilograms

1 Llter water weighs 1 kilogram = 2.205 pounds

1 Gallan per foot of depth = 12.419 liters par foot of depth

1 Gallon per meter of depth = 12.419 x 109 cubic meters par meter of depth

WELL PEPTH (TD)

COLOR

ODOCR

CLARITY -

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE
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WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TIME

TOTAL VOL.
WITHDRAWN

GALS. | BORE
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COND.
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(°CI°F)

TURB.
(NTU)

COMMENTS

DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET
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Inventory Date:
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SOIL AND SEDIMENT CLASSIFICATION

GRAIN-SIZE SCALE ({Modifled Weniworth Scale) PROPORTIONS USED IN
. U.S. Standard : DESCRIBING SOILS
phi _mm inches _ Sieve Series _Grade Name
42 4086 1813 : ' - i '
‘ —— Trace Particles are
A1 2048 e BO.B : present but estimated
. arge {s)
-0 1024 s 40.3 . Boulders : to be less than 5%
redium Few - 51t0 10%
g 512 s 202 p Little - 15 to 25%
B 256 e 1041 | Some - 30 to 45%
arge .
7 128 e 5D Cobbles Mostly - 50 to 100%
small : GRAVEL
-6 64 63 mm . . .
very coarse i.e.: Sand with a trace of silt
-5 a cvmeims 1,26 e 31,5 M = .95% Sand, <5% Silt
coarse .
-4 16 wrssenes 0,63 16 mm ' :
medium Pebbles ] (When sampling gravelly
3 8 e 0.32 8 mm soils with a standard split
fine spoon, the true percentage of
-2 4 . D16 No. 5 gravel is often not recovered .
very fine due to relatively small sample
- 2 consrce OB e ND. 10 diameter.} .
very coarse
o 1 0,04 No. 18
. coarse Sand SAND
+1 0,500 No. 35
medjum
+2 0.250 No. 60
fine
+3 0125 . NO, 120 -
+4 0062 No. 230 very fine Soil Density from Standard
A Q. i
coares Penetration Test (ASTM D1586)
+5 0.031 - Silt
medium Granular Soils _Cohesive Soils
+B 0.016
fine 0-10: Loose 0-4: Soft
+7 0.008 : : MUD 10 - 30: Medium 4 - 8 : Medium Stiff
L very fine Dense 8- 15 Siiff
+8 0.004 . i 30 - 50:Dense 15 -30 : Very Stiff
: coarse Over 50: Very
+8 . 0.002 . Dense
X medium
+10 0.001
fine
+11 0.0005
very fine CLAY
+12 0.00025 : SIZE

CLASSIFICATION CHART(United Soil Classification System)

MAJOR DIVISIONS

GRAVELS GW | Well-graded gravels or gravel-sand mixtures,litlle or no fines
(N}UEE than 1/2 GP | Poorly graded gravels or gravel-sand mixturee little or no fines
01 coarse

fraction > GM | Silty gravels, gravel-sand-silt mixture

No. 4 sieve size) CC | Clayey gravels, gravel-sand-clay mixtures

SANDS - SW | Well-graded sands or gravelly sands, little or no fines

(I\:ore than 1/2 SP | Poorly graded sands or gravelly sands, litlle or no fines

of coarse - —

fraction < SM Sllly sands, sand-sit mixiures

No. 4 sieve size) SC | Clayey sands, sand clay mhdures

ML | lnorganic silts, and very fine sands, rock flour, silty or clayey fine sands or clayey silts with slight plasticity
SILTS AND CLAYS| ¢ " | inorganic clays, of low to medium plasticity, gravelly lays, sandy clays, silly clays, lean clays

<50
<5 OL | Organic silts and organic clays of law plasticity
. MH | Inorganic silts, micaceous or diatamaceous, fine sandy or silly soils, elastic sills
SILTS AND CLAYS - —
LL> 50 CH Inorganic clays of high plasticity, fat clays
OH | Organic clays of medium to high plasticity, organic silty clays, organic silts
HIGHLY Pt Peat and other highly organic soils . .

ORGANIC SOILS .
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ASTM CRITERIA FOR DESCRIBING SOIL

Criteria for Describing Angularity of Coarse-
Grained Particles

Description  Criteria

Angular Particles have sharp edges and
relatively plane side with unpaol-
ished surfaces

Subangular Particles are similar to angular
description but have rounded
edges

Subrounded  Particles have nearly plane sides
but have well-rounded corners and
edges

Hounded Particles have smoothly curved

side and no edges

Criteria for Describing Dilatancy

Criteria for Describing Dry Strength

Description

Criteria

None

Low

Medium

High

Very High

The dry specimen crumbles into
powder with mere pressure of
handling

The dry specimen crumbles into
powder with some finger pressure

The dry specimen breaks into pieces

or crumbles with considerable finger

pressure

The dry specimen cannot be broken
with finger pressure. Specimen will
break into pieces betwesn thumb and
a hard surface.

The dry specimen cannot be broken
between the thumb and shard
surface

Description  Criteria

None No visible change in the specimen.

Slow Water appears slowly on the surface
of the
specimen during shaking and does
not disappear or disappears slowly
upon squeezing.

Rapid Water appears quickly on the

surface of the specimen during
shaking and disappears quickly
upon squeezing.

Criteria for Describing Toughness

Description

Criteria

Low

Medium

High

Only slight pressure is required to roll
the thread near the plastic limit . The
thread and the lump are weak and
soft.

Medium pressure is required to roll
the thread to near plastic limit. The
thread and the lump have medium
stiffness.

Congiderable pressure is required to
roll the thread to near the plastic
limit. The thread and the lump have
very high stiffness.

Criteria for Describing Structure

Description

Criteria

Stratified

Laminated

Fissured

Slickensided

Blocky

Lensed

Homo-
geneous

Alternating layers of varing
material or color with layers at
least 6 mm thick; note thickness.

Alternating layers of varying
materials or color with the laysers
less than 6 mm thick; note thick-
ness.

Breaks along definite planes of
fracture with little resistance to
fracturing.

Fracture planes appear polished
or glossy, sometimes striated.

Cohesive soil that can be broken
down into small angular lumps
which resist further breakdown.

Inclusion of small pockets of
different soils, such as small
lenses of sand scattered through a
mass of clay; note thickness.

Same color and appearance
throughout.
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CRITERIA FOR DESCRIBING SOIL (Cont.)

Criteria for Describing the Reaction with HCI

Criteria for Describing Plasticity

Description  Criteria

None No visible reaction

Weak Some reaction, with bubbles forming
slowly

Strong Violent reaction, with bubbles

forming immediately

Criteria for Describing Consistency

Description  Criteria

Very Soft Thumb will penetrate soil more than
1inch (25 mm)

Soft : Thumb will penetrate scil about 1 inch
{25 mm)

Firm Thumb will indent soil about 1/4 inch '
{6 mm)

Hard - Thumb will not indent soil but readily
indented with thumkbnail

Very Hard  Thumbnail will not indent seil

Criteria for Describing Cementation

Description  Criteria

Weak Crumbles or breaks with handling or
little finger pressure .
Moderate Crumbles or breaks with

considerable finger pressure

Strong Will not crumble or break with finger
pressure

Criteria for Describing Particle Shape

The particle shape shal! be described as follows
where length, width, and thickness refer to
greatest, intermediate, and least dimensions of a
particle, respectively (see page 104 ).

Flat Particles with width/thickness

ratio > 3
Elongated  Particles with length/width ratio > 3
Flat and Particles meet criteria for both flat
Elongated and elongated

Description  Criteria

Nonplastic A 1/8inch (3 mm) thread cannot be
- rolled at any water content.
Low The thread can barely be rolled and
the lump cannet be formed when
drier than the plastic limit.

Mediurn The thread is easy to roll and not
much time is required to reach the
plastic limit. The thread cannct be
rolled after reaching the plastic limit.
The lump crumbles when drier than
the plastic limit.

High It takes considerable time rolling and
kneading to reach the plastic limit.
The thread can be rerolled several
times after reaching the plastic limit.
The lump can be formed without
crumbling when drier than the plastic
limit.

ldentification of Inorganic Fine-Grained Soils
from Manual Tests :

Soil

Symbol | Dry Strength | Dilatancy Toughness

ML Nonetolow | Slowto

Low or thread

rapid cannot be
formed
CL Medium to None to Medium
high slow
MH | Lowto Noneto | Low to medium
‘ medium slow
CH HigH tovery -| None High

high

Criteria for Déscribing Moisture Condition
Description Criteria

Dry Absence of moisture, dusty, dry to
the touch

Moist Damp but no visible water

Wet Visible free water, usually soil is

below watertable -
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SEDIMENT PARTICLE SIZE AND SHAPE ESTIMATES

GRAPH FOR DETERMINING SIZE OF SEDIMENTARY PARTICLES

0 3 INCHES
I T N R
0

COBBLES RANGE FROM 6.4 TO 25,6 cm (~ 2.5 TO 10.1 INCHES)
BOULDERS ARE LARGER THAN 25.6 cm (>10.1 INCHES)

SEDIMENT PARTICLE SHAPES

= [O]o]alo]o0]0

VERY
ANGULAR

ANGULAR SuB-

SUB- ROUNOED
ANGULAR

 WELL-
ROUNDED

ROUNDED
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ROCK DESCRIPTIVE TERMS

Term Defining Characteristics
Hardness Soft Scratched by fingernail
Medium Hard Scratched easily by penknife
Hard Difficult to scratch with a penknife
Very Hard Cannot be scratched by penknife
Weathering Fresh Rock is unstained. May be fracturéd, but discontinuities are not
stained. '
Slighty Rock is unstained. Discontinuities show some staining on the
surfaces of rocks, but discoloration does not penetrate rock mass.
Moderate Discontinuity surfaces are stained, Discoloration may extend into
rock along discontinuity surfaces.
High ' Individual rock fragments are thoroughly stained and may be
crumbly.
Severe Rock appears to consist of gravelsized fragments in a "soil" matrix.
Individual fragments are thoroughly discolored and can be broken
with fingers.
Bedding Laminated <.04in. <1 mm
Planes Parting .04 in. - .24in, “1mm - 6mm
Banded 24 in. - 1in. 6 mm-3cm
Thin 1in. -4in. 3cm-9.1¢cm
Medium 4in.-12in. 9.1cm-30.5cm
Thick 12 in.- 36 in. 30.5cm-1m
Massive > 36 in. >1m
Joints and Very close < 2in. <b.1lem
Fracture Close 2in. - 1ft, 5.1-30.5cm
Spacing Moderately close 11t - 3 ft. 30.5cm-91.4cm
Wide 3ft.-10#t 91.4cm-3 M
Very wide > 101t >3 M
Voids Porous Smaller than a pinhead. Their presence is indicated by the degree
' of absorbency. :
Pitted Pinhead size to a 1/4 inch. If only thin walls separate the individual
pits, the core may be described as honeycombed. :
Vug 1/4 inch to the diameter of the core. The upper limit will vary with
¢ core size. :
Cavity Larger than the diameter of the core,

Rock Particle Percent Composition Estimation

%

5%

15%

25% _ 50% -
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FORMS: CORE—~BOX—-8X11

ABC LANDFILL
SYRACUZE, NEW TORK
Aa=-8022

MONITORNG WEILL Ww=1
BOY 1 OF

CONE RUN 1 12.5-I12.%
REICINMHG CORE RUM 21 12.8' — M08

EXAMPLE: OUTSIDE CORE BOX COVER

RECORD THIS INFORMATION ON EACH END PANEL

SITE NAME  ____ __ __ WELL NUMBER
LOCATION BOX—OF .

T~ T CORES #
JOB NUMBER __________ FOOTAGE

SIDE PANELS
@ecology and environment

COREBOX DETAIL
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FORMS: CORE~BOX-8X11TX

Wacology and environment

ROCK CORE HANDLING AND COREBOX PACKING

NOTES:

1. HANDLING OF CORE — THE TOP OF THE CORE SHALL BE PLACED AT THE
BACK LEFT CORNER OF THE CORE BOX. TYHE REMAINING CORE SHALL
BE PLACED TO THE RIGHT OF THE PRECEZDING SECTION. THE CORE BOX
SHALL BE FILLED IN THIS MANNER MOVEIG TO THE FRONT SECTIONS OF
THE BOX AS NEEDED. THE BEGINNING 3f EACH RUN SHALL BE WARKED
ON THE CORE AMD ALSO NOTED WITH & MARKED WOODEN BLOCK.

2. CORE LABELING — THE TOP OF THE CODRE WH.L BE SHOWN ON EACH PIECE
OF CORE WITH AN ARROW WRITTEN IN & BLACK WATERPROOF MARKER.
THE ARROW WilL INDICATE WHICH END OF THE CORE IS NEARER
GROUND SURFACE. ’ '

OTHER MARKXS MADE ON CORES MAY MELUDE:
— MECHANICAL BREAKS
- DRILLING FOOTAGES

3. CORE LOSS — MISSING SECTIONS OF CORE WILL BE SHOWN BY WOODEN
SPACER BLOCKS. THE SITE GEOLOGIST WILL INSERT THE SPACER
INTO THE COREBOX IN PLACE OF THE MISSING SECTION. THE SPACER
SHOULD INDICATE THE RUN NUMBER AMD FOOTAGE OF THE WISSING CORE.

4. CORE BOX LABELING — INCLUDE THE FOLLOWING:

OUTER CORE BOX COVER

TOP LEFT: PROJECT NAME
-CITY, STATE
PROJECT NUMBER

LOWER RIGHT: MONITDREG WELL (Mw1)
- (EXAMPLE) .. BOX 1 OF 2
CORE RUN 1 12.5'-22.5'
BEGINNING CORE RUN 2 22.5* — 30.5%

" BOTH QUTSIDE PANELS

SITE NAME e WELL NUMBER
LOCATION ~ BOX__OF __

JOB NUMBER____ CORE ¢ EEE
FOOTAGE

INSIDE CORE BOX COVER

THE FOLLOWING COLUMNS WILL BE RECCRDED ON THE INSIDE
CORE BOX COVER. :

RUN DEPTH (FT. BGS) | ACTUAL % | pgp | OVA/HNU NTS
NUMBER [“ionn™ [ qp | RECOVERY 9| (ppm) | COMME

ONE ROW REGARDING THE ABOVE INFORMATION WILL BE
RECORDED FOR EACH. CORE RUM. OR PARTIAL CORE RUN
CONTAINED WITHIN THE COREBDX. .

5. CORE 80X STORAGE — CORE BOXES FROM ALL SITE WELLS WillL BE
MOVED FROM WELLHEADS ON A REGULAR BASIS AND STORED IN A
DESIGNATED AREA, THIS LOCATION SHOULD BE IN AN AREA WHERE
THE CORE BOXES WILL BE UNDISTURBEB. WHEREVER POSSIBLE, THE
COREBOX STORAGE AREA SHOULD BE WDOORS.

‘CORE BOX LD'CGING DETAIL
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FIOCK QUALITY DESIGNATION AND FRACTURE FREQUENCY

Gore borings are a useful means of obtaining information about
the quality of rock mass. The recoverable core indicates the
character of the intact rock and the number and character of the
natural discontinuities. '

Another quantitative index that has proved useful in logging NX
core is & rock quality designation (RQD} developed by Deere
(1963). The RQD is a modified core recovery percentage in which
all the pieces of sound NX core over 4 inches long are counted as
recovery. The length of the core run is the distance to the nearest
tenth of a foot from the corrected depth of the hole at the end of
the previous run to the corrected depth of the hole at the end of
subject run. The smaller pieces are considered to be due to close
shearing, jointing, faulting, or weathering in the rock mass and are
not counted. The RQD is a moré general measurs of the core
quality than the fracture frequency. Core loss, weathered and soft
zones, as well as fraclures, are accounted for in this determina-
tion. The RQD provides a preliminary estimate of the variation of
the in situ rock mass properties from the properties of the "sound*
portion of the rock core. Thus, a general estimate of the behavior
of the rock mass can be mads. An RQD approaching 100 percent
denotes an excellent quality rock mass with properties similar to
that of an intact specimen. RQD values ranging from 0 to 50
percant are indicative of a poor quality rock mass having a small
fraction of the strength and stifiness measured for an intact

specimen.
RQD (Rock Quality Designation)

0 - 25 VeryPoar

25 - 50 Poor
50 - 75 Fair
75 - 90 Good

90 - 100 Excellent

An example of determining the RQD from a core run of 60 inches
measured from corrected depth to corrected depth is given in
diagram below, For this particular case, the core recovery was 50
inches and the modified core recovery was 34 inches. This yields
an RQD of 57 percent, classifying the rock mass in the fair
category.

Problems arise in the use of RQD for determining the in situ rock
mass quality. The RQD evaluates fractures in the core caused by
the drllling process, as well as in natural fractures praviously
existing in the rock mass. For example, when the core hole
penetrates a fault zone or a joint, additional breaks may form that,
although not natural fractures, are caused by natural planes of
weakness existing in the rock mass. These fresh breaks occur
during drilling and handling of the core and are not refated to the
quality of the rock mass. The skill of the driller will affect the
amount of breakage and the core loss that cceurs. Poor drilling
techniques will “penalize” the rock by lowering its apparent quality.
It is difficult to distinguish between drilling breaks and those
natural and incipient fractures that reflact the quality of the rack
mass. In certain instances, it may be advisable to include all
fractures when estimating RQD. Obviously, some judgment is
involved in core logging.

Angther problem with the use of the RQD index is that the
determinations are not sensitive to the tightness of the individual
joints, whereas in some instances, the in situ deformation
modulus may be strongly affected by the average joint opening.

RQD OF A SINGLE CORE RUN

Actual Core
Recovery

10'/
2" :

Medified Core
ecovery

R
\10“

> =
7 ]
4 E] 4
5 D 5"
5
» (] -
-
B _—
=
]
[—
S—
50" 34

Cora Run 60*

(Corrected depth

34"

x 100% = 57% = Fair

to corrected depth) 60"

Typical calculation of RQD of a single core run. Nota that the run is calculated from corrected depth to comected depth,
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CEMENT AND GROUT MIXTURES, ANNULAR SPACE, AND CONVENIENT CONVERSION FACTORS

CEMENT MIX PER ONE - NO. 94 CEMENT SACK
VOLUME CF
MIXING WATER SLURRY DENSITY
ga ft gal ft? gicm?
527 70 8.8 12 t.9
6 B0 ] 9.7 13 1.8
7 94 10.5 14 W7

Table values refiect the cement mixture obtained using one 54 [b
sack of AP Class A/Portland Type | cement {one cubic foat) with
specified volume of water.

The addition of bentonite to cement requires that the amount of water
also be increased. 5.3 % water by welght should be added for each
1.0% of bentonite by welght added.

* This is the minimum volume of water needed o
hydrollze one 94 |b. sack of cement (neat coment

slurry}
ANNULAR VOLUME ANNULAR VOLUME CHART (cubic feetlinear feet)*
Borehola Diamatsr (O.D.} '
ANNULAR VOLUME FORMULA (gallons) B
. Casing (1.D) 6" ke 8 g 10"
V={d,?-d,?) (D) (.041)
-y A7 24 32 - -
V = Volume (gallons)
d, = Diameter of borehole (inches) 4" -- 6 24 a3 -
d, = Casing O.D. {inches)
o [y - - n 20 31
D = Depth of drilled hole 1o fill (feet)

Note: Add exira cement/grout to account for sespage.or loss due to voids around drill hole.

GENERAL INFORMATION

CONVERSION FACTCR CEMENT - ONE SACK - o WATER
Multiply By To Cbtain Weight 94 los. _ Density - B8.32 Ibs./gallons
Cubic feet  7.4805 Gallens (U.S.) ‘ _ Voluma Z-gBmga""“s ' 62.23 Ibs/ f1°
Gallons 0.1337 | Cubic feet Density 3148 g/crﬁ’_ 1.0 gallons/cm?®
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Protective
Lockable
Steel Casing

GROUND SURFACE

Cap (Vented)

Concrete
Drainage Pad

Borehole

Portland Cement
3% Bentonite
Grout

Pelletized

Bentonite
Seal

Coarse Silica
Sand Pe_lck

Stainless Steel/PVC
Casing

Stainless Stesl/PVC

Well Screen

Stainless Steel/PVC
Plug (Solid)

TYPICAL SCREENED MONITORING WELL CONSTRUCTION
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.,

el

i

Protective Lockable
Steel Casing

Concrete
Drainage Pad

GROUND SURFACE

Borehole —— =

Low Carbon
Steel
Casing
Portland Cement
3% Bentonite
Grout

TOP OF COMPETENT BEDRQOCK

Y

Open-Bedrock
- Borghole

TYPICAL OPEN-HOLE MONITORING WELL CONSTRUCTION
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MEDICAL INFORMATION

-

HOSPITAL NAME:

HOSPITAL ADDRESS:

EMERGENCY ROOM PHONE ( ) -

MEDTOX HOTLINE

1. Twenty-four hour answering service: (501) 370-8263
What to report:

* State: "This is an emergency."

* Your name, region, and site.

* Telephone number to reach you.

* Your location.

= Name of person injured or exposed.
* Nature of emergency.

* Action taken.

2. A toxicologist (Drs. Raymond Harbison or associate) will contact you. Repeat the information given to the
answering service.

3. If a toxicologist does not return your call within 15 minutes, call the following persons in order untill contact is

Made:
a. 24 hour hotline - ( 716) 684 8940
b. Corporate Safety Director - Paul Jonmaire - home# (716) 655-1260 ‘
c. Assistant Corp. Safety Officer - Tom Siener - home # (716) 662-4740
o ———
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If lost please refumto: . .

Ecology and Envirornment, Inc.

Attry: Manager Environmerttal Services Division
368 Pleasart View Drive

Lancaster, New York 140864

or call Ecology and Environment, Inc.

(716) 684-8060

Reward for return and postage charges
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environment,
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RCRA FIELD BORING LOG CHECKLIST
(Adapted from RCRA Groundwater Monitoring Technical Enforcement Guidance Document, 19586)

Introduction e

. cord
The field boring log checklist, which follows on this page, contains items which are deemed lmportant toTe

. ins
per RCRA when installing monitoring wells, piezometers, and/or soil borings. A complete boring log coreta
these checklist items. This Geotechnical Logbook has been designed to help ensure that each boreh©
logged by E&E meets or exceeds the criteria for a complete technical record of the boring.
General - ——
* Project name * Rig type
¢ Hole name/number * Bit size/auger size
 Date started and finished * Petrologic lithologic classification
* Geologist's name scheme used (Wentworth, Unified
* Driller's name Soil Classification System)
* Sheet number
* Hole location; map and elevation
Information Columns e
*Depth » Percent sample recovery
= Sample location/number » Narrative description
* Blow counts and advance.rate = Depth to saturation
Narrative Description e

Geologic Observations:
« Soil/rock type
« Color and stain
» Gross petrology
» Friahility
= Moisture content
= Degree of weathering
= Presence of carbonate

Drilling Observations:

* Loss of circulation * Fractures - tures
» Advance rates » Solution cavities : CD)EPOS.'t'naI st’g:_“'f
* Rig chatter » Bedding : Og%a;_”'c con .
* Water levels « Discontinuities . minan
» Amount of air used e.g., foliation Suspected coryta
' Air pressure « Formation strike and dip
« Drilling difficulties * Fossils

Other Remarks:

-« Equipment failures
* Possible contamination
« Deviations from drilling plan
« Weather

Notes: - —

» Fractures
» Solution cavities
* Bedding
= Discontinuities
e.g., foliation
= Water bearing zones
= Formational strike and dip
= Fossils

* Depositional structures
= Organic content
= Odor

i I
« Suspected contaminan

= All depths within this logbook are recorded in feet below ground surface (BGS)

unless otherwise noted )
* TOIC = Top of Inside Casing

Copyright Notice:

(€ Copyright by Ecology and Environment, Inc., 1995. All rights reserved
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CLIENT:

JOB NUMBER:

SITE NAME:

DRILLER:

LOCATION: CITY/TOWN:

STATE:

PROJECT MANAGER:

FIELD TEAM LEADERS: , /

SITE SAFETY OFFICER(S): ‘ . /

TEAM MEMBERS:

JOB START/FINISH DATE: | _

BOOK OF

E&E CORPORATE: (716) 684-8060 _ : FAX (716) 684-0844

E&E EMERGENCY RESPONSE CENTER: (716) 684-8940 |

E&E ANALYTICAL SERVICE CENTER: (716) 685-8080 ~ FAX(716) 685-0852

E&E EQUIPMENT SERVICE CENTER: (716) 685-8080 FAX (716) 685-0852
'FEDERAL EXPRESS TOLL FREE: (800) 238-5355

AIRBORNE EXPRESS: (716) 685-5040

PROJECT/CLIENT CONTACT(S) ~ AFFILIATION PHONE

For inquires regarding the distribution, scope, and/or organization of the Geotechnical Logbook please contact: Manager, Environmental
Services Division, Buffalo Corporate Office. Your comments and suggestions are welcomed and will be considered in future revisions.
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» Drilling Log

» Narrative Lithologic Description
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DRILLING LOG FOR SOMSR -

Project Name Conbsect f Sonsua  EECH Water Level (TOIC)
Date Tims Level( Faet)
Site Location __—Séigwia.  Prinz
Date Started/Finished _ 1 '/ 2% / 12
Drilling Company Tes A‘W
Driller's Name 7:!16’1’\ D Woell Location Sketch &
Geologist's Name Bf\ oA C{&Cb
Geologist's Slgnature
Rig Type (s)
Drilling Methed (s) W W
Bit Size (s) Auger Size (s} L_’i
Auger/Split Spoon Refusal
L YPERE
Total Depth of Borehole is =) 8
Total Depth of Corehole Is
oo~ -
Sall P c 2l NW/OV. )(@P FPen
) Sample | Blows on enetration| PAun ore HNUAOVA
DepthiFeet Number | Sampler %‘;r:kpgr;sp“t: Times | Number | Recovery RQD Sketch {ppm) Somments—
CLSL S GR
0 , i
2, o | T | Ll femew
o .
2 2 . N 4 - L LHA tot
A9 O )
s 5O | + — T+ - .
\I/L o g Test- 14 ‘1!{?.6
4 & {J - - - - :
. |2 'f & s 103 | Bl
v LY { o
"R o T T 1 L Hq e
da (@
7 — i £ _— 1
a — o - 4 - .
g — e =4 . -1
10— -1 -1 1T -1
11— -1 T -1 -
12— -T— - - -1
1 1 -1 T - e
14 — -T— - - S
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A
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P

Lock Number

. ' Stick-up ft
SCREENED WELL OPEN-HOLE WELL
Inner Casing
Material Inner Casing
Materal
— Inner Gasing Inside .
Stick-up ft Dlameater ____ Inches Inner Gasing Inside
Diameter inches
GROUND SURFACE
Top of Grout [ R g::t':;?t’:' Material Used: Quter Casing
ft Pallets Diameter inches
Top of Cemert gprehczle ‘ .
iameter
Seatal______H Borehole inches-
Diamater
Bedrock ft
Top of Sand Pack ____ft Cement/
Bentonite
Botlom of Rock Sockel/
Top of Goal_________ Outer Casing it
Screen at f .-
Screen Slot Size Botiom of Inner
Casin hi{
gonom o{ " Screen Type ]
craen a .
g pve Corehole
0 stainless Steel Diameter
Botiom of Pack Type/Size:
Hole at ft O sand Bottom of
O Gravel Corehole t
Bottomn of Sandpack at O Natural

NOTE: See pages 136 and 137 for well construction diagrams

Depth-ft. NARRATIVE LITHOLOGIC DESCRIPTION hé?—':ijg::
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Dapthi{ieet)

Sample
Number

Blows on
Sampler

Soil
Components
CL 8L 5 GR

Rock Profile

Penetration
Times

Run
Numbar

Core
Recovery

AQD

Fracture
Skelch

Comments
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Depth(feet)

Sampla
Number

Blows on
Sampler

Soil
Components
CL SL 8 GR

Rock Profile

Penetration
Times

Run Core
Number | Recovery

RQD

Fracture
Skeltch

HNW/OVA
{ppm)

Comments
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Depthifeet) | Sampla | Blows on Soil Rack Profile | Penetration | Run Core |pqp| Fracture | HNU/QVA
Number | Sampler Cffi_or;ponergs Times | Number|Recovery Q Sketch {(ppm)
L S GR

Comments
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NARRATIVE LITHOLOGIC DESCRIPTION
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WELL DEVELOPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT CF WATER LEVEL
AND WELL VOLUME

Volume of Water in Casing or Hole

= Prior to sampling, the static water leve)
and total depth of the well will be

measured with a calibrated weighted line.
Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

* The number of linear feet of static water
(difference betwsen static water leve! and
total depth of well) will be calculated.

= The static volume will be calculated using
the formula:
V=Tr2{(0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in
foet;

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for reh factor for the

Diameter of Gallons per Cubic Fest Liter per Meter Cubic Meters
Casing or Foot of Depth per Foot of Dapth per Meter of
Hole {in) of Depth Depth
1 0.041 0.0055 0.509 0.509 x10°
11/2 0.092 0.0123 1.142 1,142 x10°
2 0.163 0.0218 2.024 2.024x10*
21/2 0.255 0.0341 3.167 3167 x10°
3 0.367 0.0491 4.558 4,558 x107
3i/2 0.500 0.0668 6.209 6.209 x10°
4 0.653 0.0873 8.110 8.110 x10?
41/2 0.826 0.1104 10.260 10.260 x10°
5 1.020 0.1364 12.670 12.670 %102
51/2 1.234 0.1650 15.330 16.330 x103
-] 1.469 0.1983 18.240 18.240 x10°
7 2.000 0.2673 24.840 24.820x10°
8 261 0.3491 32.430 32430107
9 3.305 04418 41,040 41.040x10°
10 4.080 0.5454 50.670 50.670x10°
11 4.937 0.6600 61.310 61.310x10?
12 5.875 0.7854 72.960 72960 x107
14 8.000 1.0690 §9.350 99,350 x10°
16 10.440 1.3960 129.650 129.650 x10°
18 13.220° 1.7670 164.180 164.180 x10°
20 16.320 2.1820 © 202680 202.680 x10°
22 19.750 2.68400 245.280 245.280 x102
24 23.500 3.1420 291.850 - 291.850 x10°
26 27.580 - 3.6870 342,520 342.520 x10°
28 32.000 42760 ' 397.410 397.410 x10°
30 36.720 4.9080 456.020 456,020 x10°
32 41,780 55850 518.870 518.870 x 10*
4 47.160 6.3050 585,680 585.680 x10°
36 52.880 7.06890 656.720 656.720 x10°

conversion of the casing radius from inches
to feet, the conversion of cubic feet to
gallons, and (pi).

1 well volume (v} = gallons.

1 Gallon = 3.785 liters

1 Meter = 3.281 feet '

1 Gallon water weighs 8.33 Ibs. = 3.779 kilograms

1 Liter water weighs 1 kilogram = 2,205 pounds

1 Gallon per foot of depth = 12.419 liters per foot of depth
1 Gallon per meter of depth = 12.419 x 10° cubic meters per meter of depth

INITIAL DEVELOPMENT WATER
WATER LEVEL {TOIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLCR

ODOR
CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE




WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL. ‘
rive | WITHDRAWN |-\ CEN?, TEI}AE
GALS. | BORE (umhos/em) | (*C/°F)

VOL.

TURB.
{NTU)

COMMENTS

DEVELOPED BY:

DATE




~ INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Drums:

Inventory Date:
Waste Drum/Container Date Contents Approximate |Drum Location/Comments
Source ID Number Generated | (Solid, Liquids, etc.) Volume




R GShr g« ONF10HIEOog

OO0 o - —

I ‘II I | —— ot— —_— o







[S— — —— [N [S—

ot

b

| S—

| — L.

—_

Borehole Record for _02 CMsSH

« Drilling Log

» Narrative Lithologic Description

« Well Development Record

» Well Development -- Parameter Measurements

« Investigation - Derived Waste Inventory Sheet




DRILLING LOG FOR (D2C N P

Project Name C)“\(‘A’-Cﬁ/ Son oA EJ&FCJA Water Level (TOIC)
; Ti Level( F
ste Location _(onYeerd- palve Sibee FoF Feoe
{546 25-2
Date Started/Finished / /Zé/ lo
Driling Company TeﬂL A’MW
Driliers Name __Uae. M- Well Location Sketch &
Gedologist's Name BP%C\A ') f,(/("b:) _
Geologist's Signature M’S
mig Type 5) __{__ME BS
Driling Method (s) -S4
Bit Size {s) Auger Size (s) 8
Auger/Split Spoon Refusal
1}
Total Depth of Borehole Is %S
Total Depth of Carehole Is
Samplle Biows on Sol Penetration| Aun Ajﬁﬂ;_ IP-F() )
Depth{Feet) Number | Samplar %t;r:fgr::at: Times | Numbar | Recovery Sketch
CL SL 5 GR
§ — - £ _
2 T 1 e T #is ‘f/zé'
s — - G %
He wo
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14— ¥ - ‘53‘5_ ] T “"'—nBS:\.v*'P{;, (beles
1
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SCREENED WELL

[

Lock Number

Inner Casing
Material

Inner Casing Inside

OPEN-HOLE WELL

Stick-up______

Inner Casing
Material

Inner Casing Inside

Stick-up________f Diametar ____inches
Diamater inches
GROUND SURFACE
Top af Grout N Quanti{yaf Matarial Lsed: Outer Casing
t E:;?;?:lte Diameter Inches
Top of Cement ._ Borehole
Sealat ft Diameter ft
Borahole inches
Diametar
Bedrock ft
Top of Sand Pack it Cement/
Bentonite
Bottom of Rock Socket/
Top of Goot . Outer Casing ft
Screen at ft
Sereen Slot Size Botiom of Inner
Casing ft
gnnum o: " Screen Type
creen a :
) ‘ U pve Corehole
O Stainless Steel Diameter.
Botiom of Pack Type/Size:
Hole at . ft O sand Bottom of
O Gravel Corehole ft
Bottom of Sandpack at _. [ Natural
NOTE: See pages 136 and 137 for well construction diagrams
"Moisture.
Depth-ft. NARRATIVE LITHOLOGIC DESCRIPTION Content
5
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Soil .
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Moisture
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Soil .
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Depth{feet)

Sample
Number

Blows on
Sampler

Sall
Compaonents

CLSL sGR

Rock Profiie

Penetration
Times

Run
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WELL DEVELOPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

Volume of Water in Casing or Hole

* Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.

Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

* The number of linear feet of static water
(difference between static water level and
total depth of well) will be calculated.

» The static volume will be calculated using
the formula:
V =Tr(0.163)

Where:

V = Static volume of well in galions;

T = Depth of water in the well, measured in
feet;

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for r*h factor for the
conversion of the casing radius from inches

Diameter of Gallons per Cubic Feet Liter per Meter Cubic Meters
Casing or Foot of Depth per Foot of Depth per Meter of
Hole (in) of Depth Depth

1 0.041 0.0055 0,509 0.509 x10°
11/2 0.092 0.0123 1.142 1.142 x10?
2 0.163 0.0218 2.024 2.024 x10°
21/2 0.255 0.0341 3167 3167 x10°
3 0.367 0.0491 4.558 4.558 xQ°
32 0.500 0.0668 6.209 6.209 x10°
4 0.653 0.0873 8.110 8.110x107
41/2 0.826 0.1104 10.260 10.260 x10°
5 1.020 0.1364 12.670 12.670x10°
51/2 1.234 0.1650 15.330 15330 x10°
6 1.469 0.1963 18.240 18.240 x10*
7 2.000 0.2673 24.840 24,840 x10°
g 2.611 0.3491 32.430 32.430%10°
2] 3.305 0.4418 41.040 41.040 x10?
10 4.080 0.5454 50.670 50.670x10°
11 4937 0.6600 61.310 61.310x10°
12 5.875 0.7854 72.960 72.960 x10°
14 8.000 1.0690 99.350 99.350 x10°
16 10.440 1.3960 128.650 128.550 x10°
18 13.220 1.7670 164.180 164.180 x10°
20 16.320 2.1820 202,650 202,680 x10°
22 19.750 2.6400 245.280 245280 x10°
24 23.500 3.1420 291.850 291.850 x10°
26 27.580 3.6870 342,520 342,520 x10°
28 J2.000 4 2750 397.410 397.410x10°
30 36.720 4.9090 456.020 456.020 x10°
32 41.780 5.5850 518.870 518.870x10°
34 47.160 6.3050 586.680 585.680 x10°
36 52.880 7.0690 656.720 656.720 x10°

to feet, the conversion of cubic feet to
gallons, and {(pi).
1 well volume (v) =

gallons.

1 Gallon = 3.785 liters

1 Meter = 3.281 feet

1 Gallon water weighs 8,33 |bs. = 3.779 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.419 liters per foot of depth
1 Gallon per meter of depth = 12.419 x 10 cubic maters per mater of depth

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE




.
J WELL DEVELOPMENT - PARAMETER MEASUREMENTS
q
1 TOTAL VOL.
| ME L WITHDRAWN | o COND. TEMP. | TURB. COMMENTS
) BORE (umhos/cm}) (°C/°F) (NTU)
| GALS.
i VOL. :
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i
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N
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INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Drums:

Inventory Date:
Waste Drum/Container Date Contents Approximate |Drum Location/Comments
Source ID Number Generated | (Solid, Liquids, etc.) Valume
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« Drilling Log

« Narrative Lithologic Descriptibn

» Well Development Record

- Well Development -- Parameter Measurements
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DRILLING LOG FOR @—LVUW\'\'LJ

Project Name _{_ sl :/L'W gews

Water

Level (TOIC)

Date

Time

Level( Fast)

Site Location

Date Started/Finished ] < & 1.~ D

Drilling Company TCAJ/ %W-m\

Well Location Sketd)

Driller's Name D%u\f’/ 12V M)
Geologist's Name _ {1 m A, [ 0’(/0(

Geologist's Signature

Rig Type (s} C l/"\[;‘: %? .
Drilling Method (s} 1 A-IS 4

BitSize(s) __ __ AugerSize(s) &

Auger/Split Spoon Refusal

L
Total Depth of Borehole is UW) i

Total Depth of Corehole Is

Calng %

Soil .
Sample | Blows on | . Penetration] FAun Core Fracture HNu/OVA
Depth(Fest) Number | Sampler gg:ﬁg‘m?:"t: Times | Number | Recovary RAD Sketch {ppm) Camments
CL 8L 5 GR
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Lock Nurnber

SCREENED WELL

=y

Inner Casing
Material

Inner Casing Inside

Stick-up ft
OPEN-HOLE WELL

Inner Casing
Material

Stick-up ft Diarmater <= _inches Inner Casing Inside
Diameter inches
GROUND SURFACE
Top of Grout . Quantity of Matarial Used: Outer Casing
- C':\z t E::‘I'l;?snltﬂ Diameter inches
Top of , Cement, Bpreho!e
Sealat_L___1t Borehole inches Dlameter
\ Diameter
_3‘. %‘ Bedrock ft
Top of Sand Pack fi Cement/
Bentonite,
Bottom of Rock Socket/
Top of \ Gow Outer Casing ft
Screen at \ ft
Screen Slot Size. g} o Bottom of Inner
Boll ¢ . Casing fl
ollomer = Screen Type
Screen at 2-\ ft @\PVF: Corehole
(O Stainless Steet Diameter.
Bott f Pack Type/Size:
Hg,ec’;:o L‘6 ft ]!%I:Samt:ll3 Bottom of
Gravel
Botiom of Sandpack at 9—-3‘ O Natural Corehole_______fi
NOTE: See pages 136 and 137 for well construction diagrams
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WELL DEVELOPMENT RECORD

SITE

DATE

LOCATICN

WELL NO.

MEASUREMENT CF WATEH.LEVEL
AND WELL VOLUME

* Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.
Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells,

= The number of linear feet of static water
(difference between static water level and
total depth of well} will be calculated.

» The static volume will be calculated using
the formula:
V =Tr{0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in
feet;

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for réh factor for the
conversion of the casing radius from inches
to feet, the conversion of cubic feet to
gallors, and (pi).

1 well volume (v)=__ ___gallons.

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

Volume of Water in Casing or Hole

Diameterof | Gallons per Cublc Fest Liter per Meter Cubit Meters
Casing or Foot of Depth per Foot " of Depth per Meter of
Hole {in) of Depth Depth
1 0.041 0.0055 0.509 0.508 x10?
11/2 0.092 0.0123 1.142 1.442x10°
2 0.163 0.0218 2024 2,024 x10°
21/2 0.255 0,0341 3.167 3167 x10°
3 0.367 0.0491 4.558 4.558 x10°
31/2 Q.600 0.0668 6.209 6.209 x10?
4 0.653 0.0873 8.110 8.110x10°
41/2 0.826 0.1104 10.260 10.260 x10°
5 1.020 0.1364 12.670 12.670x10?
51/2 1.234 0.1650 15.330 15.330 x10?
6 1.469 0.1963 18.240 18.240 x10°
7 2.000 0.2673 24.840 24,840 x10°
8 2611 0.3491 32.430 32.430x107
9 3.305 0.4418 41.040 41.040x10°
10 4.080 0.5454 50.670 50.670x10°
11 4.937 0.6600 61.310 61.310x10°
12 5.875 0.7854 72.960 72.960x10°
14 8.000 1.0650 99.350 99.350 x10*
16 10.440 1.3960 128.650 129.650 x10°
18 13.220 1.7670 164.180 164.180 x10
20 16.320 2.1820 202680 202.680 x10*
22 19.750 2.6400 245.280 245280 x10°
24 : 23.500 3.1420 291.850 291.850 x10°
26 27.580 3.6870 342,520 342.520 109
28 32.000 4.2760 397.410 397.410x10°
30 36.720 4.9090 456.020 456.020 x10°
32 41.780 5.5850 51B.870 518.870x 10%
34 47.160 6.3050 585.680 585,680 x10°
36 52.880 7.0690 656.720 656.720 x10°

1 Gallon = 3.785 liters

1 Meter = 3.281 feet

1 Gallon water weighs 8.33 Ibs. = 3,779 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.419 liters per foot of depth

1 Gallon per meter of depth = 12,419 x 107 cubic meters per meter of depth

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE
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WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL,
TIME WITHDRAWN pH COND. TEMP.
GALs. | BORE (pmhos/cm) (°C/°F)
VOL.

TURB.
(NTU)

COMMENTS

DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Drums:

Inventory Date:
Waste Drum/Container Date Contents Approximate |Drum Location/Comments
Source ID Number Generated | (Solid, Liquids, etc.) Volume :
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| Borehole Record for _ 03 sy Mh)

«Drilling Log

«Narrative Lithologic Description

- Well Development Record

« Well Development -- Parameter Measurements

-1 - Investigation - Derived Waste Inventory Sheet




DRILLING LOG FOR (‘WSN\ - M\!\/

Project Name ‘o0 ¢ % :
| Site Location &(‘)T\Om m lne.
IS - MW (ypagsd et
Date StartecFimisned 3 "2~ 10 | 5 ':b 10

Water Lavel (TOIC)

Date Time

Level( Feet)

Drilling Compar;y 1?% P\m{/(\(‘fjv

Driller's Name D(‘A\/e M

Geologist's Name (‘Ol NJ(W\I\ 'ﬁj‘ﬂ Y,

Geologist's Signature

CME_KS
HSA

i1
Auger Size (s) 5

Rig Type {s)

Drilling Msthod (s)

Bit Size {s)

_ Auger/Split Spoon Refusal _
Total Depth of Borehole Is rQ I "( ( Q:} ‘(ng:)S

Total Depth of Corehole Is

)ﬁkocaﬁon Sketch
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Stick-up ft

Material

>
r\}( \05 Lock Number :
")' SCREENED WELL OPEN-HOLE WELL
- 'Gg::;?s'"g Infier Casing

Screen at 'B it

Bottem of Inhner

Screan Slot Size 7
Screen Type £O.010”

Casing ft
Bottomn of
Screen at ’—?_ ft
LPVC Corehole

l -Q‘O o Sump 0O stainless Steel Diameter
Botiom of .Pack Type/Si; n
Hole at Es ft % Sand i— Bottom of

l_{ Gravel Corehole f

Bottorn of Sandpack at _!_ O Natwrai

Inner Casing Inside
—d . Inner Casing inside
Stick-up —-—9-\ fl Diameter ___inches Diameter inches
GROUND SURFACE
Top of Grout . Quantity of Material Used: Outer Casing
fi Bertonlla Diameter inches
Pellats,
Cement Borehole
g:&% fi Diameter______ft
Borahole inches
Diameter
1 Bedrock ft
Topof Sand Pack _a™~ # 7 7 Cement/
Bentonite
/ / ' : Bottom of Rock Socket/
Top of . G"Wl—-—_ Outer Casing f

NOTE: See pages 136 and 137 for well construction diagrams C,L‘\ID_SLLsJS\ {D G\\Oancqcru_, h;f-e,(ﬂﬂt%- S\-‘}é'ﬂ Q.L{.S"‘ﬁ /'"/
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Depihifeet)] Sample

Number

Blows on

Sampler

Soil
Gomponents
CL 8L § GR

Penetration

Timas

Run
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NARRATIVE LITHOLOGIC DESCRIPTION
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Rock Profile
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Depih{feet}| Sample | Blows on Soil Al Penetration | Run
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WELL DEVELOPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

* Prior to sampling, the static water level
and total depth of the well will be

measured with a calibrated weighted line.

Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

» The number of linear feet of static water

{difference between static water level and

total depth of well} will be calculated.

* The static volume will be calculated using

the formula:
V =Tr2{0.163)

Where:
V = Static volume of well in gallons;

T = Depth of water in the well, measured in

feet;

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for r?h factor for the

conversion of the casing radius from inches

to feet, the conversion of cubic feet to
gallons, and (pi).

Volume of Water in Casing or Hole

Diameter of

Gallons per Cubic Fest Liter per Meter Cubie Meters
Casing or Foot of Depth per Foot of Depth per Mater of
Hole {in) of Depth Depth
1 0.041 0.0055 0.609 0.509 x10°
11/2 0.002 0.0123 1.142 1.142 x10°
2 0.163 0.0218 2.024 2.024 x10°
21/2 0.255 0.0341 3.167 3.167 x10°
3 0.367 0.0491 4.558 4.558 x10°
31/2 0.500 0.0668 6.209 6.209 x107
4 0.653 0.0873 8.110 8.110x10?
41/2 0.826 0.1104 10.260 10.260 x10°
5 1.020 0.1364 12.670 12.670 x107
51/2 1.234 0.1650 16.330 15.330 x10°
B 1.469 0.1963 18.240 18.240 x102
7 2,000 - 0.2673 24.840 24,840 x10°
8 2.611 0.3481 32.430 32.430x10°
9 3.308 0.4418 41,040 41.040x10°
10 4.080 0.5454 50.670 50.670 x10°
1 4.937 0.6600 61.310 61.310x107
12 5.875 0.7854 72.960 72.960 x10?
14 8.000 1.0690 99.350 89350 x10°
16 10.440 1.3960 129.650 129.650 x10°
18 13.220 1.7670 164.180 164.180 x109
20 16.320 2.1820 202.680 202.680 x10°
22 19.750 2.6400 245,280 245.280 x107
24 23.500 3.142¢0 291.850 291.850 x10°
26 27.580 3.6870 342.520 342,520 x10°
28 32.000 4.2760 397.410 397410 x14°
ao 36.720 4.9090 456.020 456.020 x107
3z 41.780 5.6850 518,870 518.870x10°
34 47.160 6.3050 585.680 585.680 x109
36 52.880 7.0690 656.720 656.720 103
1 Gallon = 3.785 liters

1 Mater=3.281 feet
1 Gallon water weighs 8.33 Ibs, = 3,779 kilograms

1 well volume (v)=_____ gallons. 1 Liter water weighs 1 kilogram = 2.205 pounds
1 Gallon per foot of depth = 12.419 liters per foot of depth
1 Gallon per meter of depth = 12,419 x 10 cubic meters per mater of depth
INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)
WELL DEPTH (TD)
COLCR
ODOCR
CLARITY
FINAL DEVELOPMENT WATER

WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE




o WELL DEVELOPMENT - PARAMETER MEASUREMENTS

- TOTAL VOL.
.|

TIME NMTHDRAWN |- COND. TEMP. | TURB. COMMENTS
| BORE (umhos/cm) | (°CFF) | (NTU)
| GaLs. | BOM |
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INVESTIGATION-DERIVED WASTE INVENTORY SHEET |

Site:

No. of Drums:
Inveniory Date:
Waste Drum/Container - Date Contents Approximate |Drum Location/Comments
Source ID Number Generated | (Solid, Liquids, etc.) Volume
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'—i » Narrative Lithologic Description -
! - Well Development Record
] - Well Development -- Parameter Measurements
| ‘ | « Investigation - Derived Waste Inventory Sheet
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DRILLING LOG FOR O\CN\ - M\[\/

Water Level (TOIC)

Project Name AMQ_XSOMEQ_M
Site Location (\OY\W M

Date

Time Level( Feet)

OLC.M - M\

Date Started/Finished 5 - CQ"O

Drilling Company ’ﬂiigl\’ A“%( (ﬂ

Dtiller's Name
Geologist's Name (1 ‘("(%1 )ht—

Geologist's Si

Rig Type (s)

Drilling Method (s) ‘ HSP\
Bit Size (s} Auger Size (s) ( Q

Auger/Split Spoon Refusal
{ |
Total Depth of Barshole IQ\ ‘6‘935 Q@‘%@

Total Depth of Corehols is

Well Location Sketch

p“\fﬁ ruxr mf@

OIC% MW ]

Sample | Blows' on Penetration| Run Cora
Depth{Feat) Number | Sampler %2?@?32:: Times | Number | Recovery RGD
CLSL S GR

Soil

%T{\SX‘ HNuW/OVA

Siip | (opm)

Comments
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Lock Numbar
SCREENED WELL

Inner Casing .
Material i V C- )

OPEN-HOLE WELL

Inner Casing Inside

Stick-up é; - f

Stick-up ft

Inner Casing
Material

[ Diameter inches Inner Casing [nside
Diamater inches
GROUND SURFACE
Top o Grout | L CBJuatntItlgt/ of Material Used: Outer Casing
___(iL fi Pglrl“?: 8 9_ b"f—gs Diameter inches
Topof Cemen ngthﬂe 4
ft iameter
Sealal_____ Borehole _8_ inches
Diameter
Bedrock ft
Top of Sand Pack & ft Cement/
Bentonite
- Battom of Rock Socket/
Topaf 3 “-’% 2o, "") Outer Casing fit
Screen at it +
Scraen Slot Size Bottorn of Inner
Casing hil
gonnm u: " Screen Type
creen a ' '2 :
) : x F'V‘? o\ 0 Corehole
Su._nﬁ |3"!L(-C’(" : O stainless Steel Diameter,__
Botiom of : Pack Type/Size: Ly
Hole at Q'[f 5—' ft )é?SandJ:_L__Cc—‘ :‘5-‘5'05) Bottorn of
Gravel Corehole #
Botlom of Sandpack at i_ O Natural
ﬂ‘l‘-ﬂl‘ulu"\ chins wad Som =« L 5&t
NOTE: See pages 136 and 137 for well construction diagrams D'rh) @45\ St
Moisture
Cepth-t, NARRATIVE LITHOLOGIC DESCRIPTION Content
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WELL DEVELOPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

Volume of Water in Casing or Hole

» Prior to sampling, the static water level
and total depth of the well will be
measured with a callbrated weighted line.

Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

* The number of linear feet of static water
(difference between static water level and
total depth of well) will be calculated.

* The static volume will be caiculated using

the formuia:
V =Tr2{0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in
feet; '

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for r#h factor for the

Diameter of Gallons per Cubic Feat Liter per Meter Cubic Meters
Casing or Foot of Depth . per Foot of Depth per Meter of
Hola {in) of Depth Depth
1 0.041 0.0055 0.509 0.509 x10°
11/2 0.082 0.0123 1.142 1.142x10°
2 0.163 0.0218 2024 2.024 x10%
212 0.255 0.0341 3.167 3.167 x109
3 0.367 0.0491 4.558 4.558 x107
31/2 0.500 0.0668 6.209 6.209 142
4 0.653 0.0873 8110 8.110 x10°
41/2 0.826 0.1104 10.260 10.260 x10°
5 1.020 0.1364 12.670 12.670x10°
51/2 1.234 0.1650 15.330 15.330x100
6 1.469 0.1963 18.240 18.240x10°
7 2.000 0.2673 24.840 .24.840x10°
8 2.611 0341 32.430 32,430 x10?
9 3.305 0.4418 41.040 41.040 107
10 4.080 0.5454 50.670 50.670x10°
11 4.937 0.6600 61.310 61.310x10°
12 5.875 0.7854 72.960 72,960 x10°
14 8.000 1.0690 99.350 99350 x10°
16 10.440 1.3960 129.650 129.650 x10°
18 13.220 1.7670 164.180 164.180 x10°
20 16.320 2.1820 202.680 202,680 x10°
22 19.750 2.6400 245.280 245.280 x10°
24 23,500 3.1420 291.850 281.850 x107
26 27.580 3.6870 342.520 342.520 x10°
28 32.000 4.2760 387.410 397410 x10°
30 36.720 4.9090 456.020 456.020 x10°
32 41.780 5.5850 518.870 518.870x 10°
34 47.160 6.3050 585.680 585.680 x109
36 52.880 7.0690 656.720 656.720 x10°

conversion of the casing radius from inches
to feet, the conversion of cubic feet to
gallons, and (pi).

1 well volume (v) = gallons.

1 Gallon = 3.785 liters
1 Meter = 3.281 feat

1 Gallon wate!

rweighs 8.33 lbs. = 3.779 kilograms

1 Liter water weighs 1 kilogram = 2,205 pounds
1 Galton per foot of depth = 12.419 liters per foot of depth
1 Gallon per meter of depth = 12.419 x 10° cubic meters pet meter of depth

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE
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WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL.

TME VTHDRAWN |y COND. TEMP. | TURB. COMMENTS
BORE (umhos/cm) | (°CFF) [ (NTU)
GALS. | RO

DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Drums:

Inventory Date:
Waste Drum/Container Date Contents Approximate [Drum Location/Comments
Source ID Number Generated | (Solid, Liquids, etc.) Volume
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Borehole Record for A4 MSA

«Drilling Log

« Narrative Lithologic Description

« Well Development Record

» Well Development -- Parameter Measurements

» Investigation - Derived Waste Inventory Sheet

*




. DRILLING LOG FOB Oq (‘ MS b

Project Name

(om(%‘ GV
(ool Mind

Water Level (TQIC)

Date Time Level{ Feat)

Site Location

ochS(b

Date Started/Finished . ‘jﬁ/) (Q»’ IO

Tosk Ardic ok

Drilling Company

DOVe. M

Driller's Name

Geologist's Name
Geologist's Signature
CMNE
AW

Drilling Method (s) _,

%
HSA

Auger Size (s) 8

Rig Type (s}

Bit Size (s}

Auger/Split Spoon Refusal

Total Depth of Borehols Is

Total Depth of Corshole Is,

A0

Wall Location Sketch /@ N‘\

25 0plun

cepiras | SITBe | Hove o8| componens | Pepmlen| R | o || Frsre | uous

. — ', = | ey T Note Mef

» P ﬁg%{ rﬁ 205| Leh| 0 ——‘Dao%mundi@?v
s —= ; T T T TSHELA TUgE
(3 ‘—(5'0_;1'£ MC() —_% T T —“S{.SE"I\L_M LE
R do | Leed | 1 _SHerBiTUgE
I Lt _fgbﬁ T SAMPLE |

10 — T —_3 .q—'— e

ﬁ _SL*%%N\ B 2% T

Sy T 1T T T

I [ [ ] I

14 — - q 410 T =1 -

c im0 P 3T T




Lock Number

Stick-up ft
SCREENED WELL : Casi OPEN-HOLE WELL
h:nter ; ?smg Inner Casing
atena Material
—— Inner Casing Inside ) .
Stick-up # [ P Diameter inches Inner Casing Inside
Diameter inches
GROUND SURFACE
Top of Graut N Quantit_y of Materlal Used: Quter Casing
Bentonite Diameter inches
Pellets.
Top of Cement Borehote
Diameter
Sealat ft Borehole Inches
Diamster
Badrock
Top of Sand Pack ft Cement/
? Z Bentonite
/ / Baotiom of Rock Sockst/
Topof o g Grout Quter Casing
Screen at

Screen Slot Size

Bottomn of Inner

Soreanat Sereen Type
O Stainless Steel Digmeter
Fotor ! O Betomaf
. L Gravel Corehole ft
Bottomn of Sandpack at [ Natural
Depth-it. NARRATIVE LITHOLOGIC DESCRIPTION MC?;E:::"?
00O
‘ 00O
2 L O 0O
" bA-0.S - Red Sandy CNO\\/U“ Glavel Samula\( | “#o0o0
Ll oloded - (€ LL\ il IS L 00O
J O 0O
® OO0
7 00O
: ( 1 . 00O
+_[0=11-0 - REa e b0 | olwl il oadd |2 ® S
1 QM\[D win C\ﬂl C\ﬂ(\ Q((]V? dN (H@EQ({\ 00O
. nwdg; oy (FULY, dnilingd w@m Sﬁs 5 566
TG T A Blown e Gl S”@h&% with 00O
| Clow)_and gaved - AL Y, mw\ S_angulal 000

éS\b\:z,u mm%hm,d bcd(od(, it M

Sone £l li\qj\x{




Depih{faet)

Sample
Number

Blows on
Sampler

Soil

Components
CL 5L § GR

Rock Profile

Penstration
Times

Run Core
Number | Racovery

Lomix

Eracture
RQD
Sketch

HNWOVA
(ppm)

Comments

16 —

17—

18 —

19 —

20 —

21 ——

23 —

24 —

25 ——

26 —]

28

BHCM

=5 1
-2\

29

30

3

32

a3

35

<7 A —

38

39

41

42

45

1500




Depthi{fest).

NARRATIVE LITHOLOGIC DESCRIPTION

Moisture
Content

Jon 2 5
[=}
a = =

17

18

— Red[ Dol row) Clayy with afove] (lﬂd

19

BOS%\Y\ o, weataere h?f ﬂlld(

20

21

D afaved AP LS o oAt (ounded

Nite

o ve erJr(\/la\

23 -

tn

Qof_toring (3 21" bog
) Y

24

25

26

27

28

29

fcls]

a1

32

33 -

34

35

36

7

38

39

40

41

42

45

ONORG)
OO0
ORON®,
ONONG)
OQCO
OCO
O0O0

O OO
000

ONORE)
ONORE)
ONOR®.
O 0O
O 0O
ONON®

ONONO.
ONORE;

looo

ONON®,
O OO0
O OO
ONOR®
ONOR®
ORORO®,
O0O0

000

000
000
00O

OO0




Soll

Depintee| SATEE | S| Componnis |ReckProte| P | e | Goe oo Fachre | WMUOUA | Gommon
46 —— — - -
47 _ — - 41
48 —— - —
49 -1 -
50 — -1 — — —-
5t — T = = -
52 ———] -1 -
85 — . i
56 T - — -
57 T T I — T
58 | - I I -
59 —— — ——
80 -1 -
61 T T ] — T
62 — T — — -
83~ - -
65 —] - = — -
66 — —— -
67 — 1 A1
68 —— —t -T-
88 — T e
70 — -1 T -
b4 T 1 N
72— -1 I
73 — T = — -
74 —— - — — —_1




Depthifast)

NARRATIVE LITHOLOGIC DESCRIPTION

Moisture
Content

Mois!

46

47

48

49

50

51

52

53

56

57

58

58

&0

61

| ea

65

66

67

66

69

70

71

72

73

74

| 75




Depth{feet) | Sample | Blows on Soit Rock Profite | Penetration [ Run’ | gore Fract HNWOVA
RQD -raciure
Number | Sampler Ccl:-orgfo;erg: Times  |Number| Recovery Sketch {ppm)

Commants

77 — R . R -
78— T -, T -
79— -1 —-
80 — 4. 1
T J— . 1 —_ 4
82 —— -1 — - —+
83 — -1 -1 — —

85 —— -1 — —_1 -
86 - —— -1 -
87 : —— — — 4
8s —— _ —— -~
89 - —— —_1 —+

a0

91 T I
a2 N 1 T T
93 -1 -1 - -
94 -1 -1

85 - —_

96 - . 1 -
a7 - .
98 1 1 -1 -1

a9 -1 T
100 — ] —_ _
101 -1 e B -

102 - B e R

103 —_ —r—

105 -1 -1 -1 -1




Moisture

Depth (feef) NARRATIVE LITHOLOGIC DESCRIPTION Go:\jent
g 3§
W 000
000
00O
000
) 00O
" 000
: 00O
) 000
) 000
; 00O
) 000
37 000
} 000
: 000
’ 000
i 00O
. 00O
. 000
) 000
* 00O
) 00O
K 00O
i 000
3 00O
00O
- 000
e 000
1 000
-

ONORO;




WELL DEVELOPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

Volume of Water in Casing or Hole

= Prior o sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.

Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

* The number of linear feet of static water
(difference between static water level and
total depth of well) will be calculated.

* The static volume will be calculated using
the formuta:
V =Tr2(0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in
feet;

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for r2h factor for the
conversion of the casing radius from inches

Diameter of Gallons per “Cubic Feet Liter per Meter Cubic Meters
Casing or Foot of Depth per Foot of Depth per Meter of
Hole {in) of Depth Depth
1 0.041 0.0055 - 0.509 0.509 x10?
11/2 0.092 0.0123 1.142 1.142 x10°
2 0.163 0.0218 2.024 2.024 x10¢
21/2 0.255 . 0.0341 3.167 3.167 x107
3 0.367 0.0491 4.558 4.558 x10°
32 0.500 0.0668 ) 6.209 6.209 x107
4 0.653 0.0873 8.110 8.110x10?
41/2 0.826 0.1104 10.260 10.260 x10°
S 1.020 0.1364 12.670 12.670x107
51/2 1.234 0.1650 15.330 15.330 x10°
6 1.469 0.1963 18.240 18.240 x10?
7 2.000 0.2673 24.840 24840 x10°
| 2.611 0.3491 32.430 32.430x10°
9 3.305 0.4418 41.040 41.040x10?
10 4.080 0.5454 50.670 50.670 x107
11 4,937 0.6600 61.310 61.310x107
12 5.875 0.7854 . 72.960 72.960x10°
14 B8.000 1.0690 99.350 99.350x10%
16 10.440 1.3960 129.650 129.650 x10°
18 13.220 1.7670 164.180 164.180 x10°
20 16.320 2.1820 202.680 202.680 x10°
22 19.750 2.6400 245.280 245.280 x10°
24 23.500 3.1420 291.850 291.850 x10°
26 27.580 3.6870 342.520 342.520 x10°
28 32,000 4.2760 397.410 397.410x10°
30 36.720 4.9090 456.020 456,020 x10°
32 41.7d0 5,5850 518.870 518.870 x 10°
34 47.160 6.3050 585.680 585.680 x10°
38 52.880 7.0690 656.720 656,720 x10°

to feet, the conversion of cubic feet to
gallons, and (pi).
1 well volume (v) =

gallons.

1 Gallon = 3.785 liters

1 Meter = 3.281 feet

1 Gailon water weighs 8.33 lbs. = 3.779 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.419 liters per foot of depth
1 Gallon per meter of depth = 12.419 x 10 cubic meters per meter of depth

INITIAL DEVELOPMENT WATER
WATER LEVEL (TQIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD}

COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE




WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL.
BORE (umhos/cm) (°C/°F) (NTU)
GALS. VoL

DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

 Site: No. of Drurns:

Inventory Date:
Waste Drum/Container Date Contents Approximate |Drum Location/Comments!
Source iD Number Generated | (Solid, Liquids, etc.) Volume
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« Well Development Record

» Well Development -- Parameter Measurements

» Investigation - Derived Waste Inventory Sheet
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WELL DEVELOPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

* Prior to sampling, the static water level
and total depth of the well will be
measured with a calibrated weighted line.
Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

* The number of linear feet of static water
(difference between static water levei and
total depth of well) wiil be calculated.

* The static volume will be calculated using
the formula: .
V =Tr?(0.163)

‘Where:

V = Static volume of weil in gallons;

T = Depth of water in the well, measured in
feet;

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for r2h factor for the
conversion of the casing radius from inches
to feet, the conversion of cubic feet to
galions, and (pi).

1 well volume (v) = gallons.

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

Volume of Water in Casing or Hole

Diameter of Gallons per Cubic Feat Liter par Meter Gubic Meters
Casing or Foot of Dapth per Foot of Depth per Meter of
Hole {in} of Depth Depth
1 0.041 0.0055 0.509 0.508 x107
11/2 0.092 0.0123 1142 1.142 x109
2 0.163 0.0218 2024 2.024 x10°
2172 0,255 0.0341 a.167 3.167 x10?
3 0,367 0.0491 4,558 4.558 x10°
31/2 0.500 0.0668 6.209 6.209 x10°
4 0.653 0.0873 B.110 8.110x10?
41/2 0.826 0.1104 10.260 10.260 x10°
3 1.020 01364 12.670 12.670x10?
51/2 1.234 0.1650 15.330 15,330 x10°
6 1.469 0.1963 18.240 18.240x107
7 2,000 02673 24,840 24.840x107
a 2611 03491 32,430 © 32.430x10?
9 3.305 04418 41.040 41.040x10°
10 4.080 0.5454 50.670 50.670x10?
1 4.937 0.6600 61.310 61.310x107
12 5.875 0.7854 72.960 72.960 x10%
14 8.000 1.0690 89350 89.350 x10°
16 10.440 1.3960 128.650 129,650 x10°
18 13.220 1.7670 164.180 164.180 x107
20 16.320 2.1820 202.680 202,680 x10°
22 19.750 2.6400 245280 245 280 x10°
24 23.500 3.1420 291.850 2091.850 x10°
26 27.580 3.6870 342.520 342.520 x107?
28 . 32000 4.2760 397.410 397.410x10°
30 36.720 4.9080 456.020 456.020 x10°
az2 41.780 5.5850 §18.870 518.870 x 107
34 47.160 6.3050 585.680 585.680 x10°
36 52.880 7.0690 656.720 656.720 x107

1 Gallon = 3.785 liters

1 Meter = 3.281 feet

1 Gallon water weighs 8.33 Ibs. =3.779 kilograms

1 Liter watar weighs 1 kilogram = 2.205 pounds

1 Gallen per foot of dapth = 12.419 liters per foot of depth

1 Gallon per meter of depth = 12.419 x 10 cubic meters per meter of depth

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER

WATER LEVEL (TOIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE
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WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TIME

TOTAL VOL.
WITHDRAWN

GALS. | BORE
VOL.

pH COND.
(Umhos/cm)

TEMP.
(°CIF)

TURB.
{(NTL

COMMENTS

DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site:

No. of Drums:
Inventory Date:
 Waste Drum/Container Date Contents Approximate |Drum Location/Comments
Source 1D Number Generated | (Solid, Liquids, etc.) Volume :
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Borehole Record for __(oCM—8

+ Drilling Log

* Narrative Lithologic Description

» Well Development Record

* Well Development -- Parameter Measurements

* Investigation - Derived Waste Inventory Sheet
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Level({ Feet)

VA EAe
M

SH
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Bit Size (s)

Drilling Method (s}
{_{ i
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SCREENED WELL Inner Casing OPEN-HOLE WELL
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Stick-up #t — Diameter inches Inner Casing Inside
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NOTE: See pages 136 and 137 for well construclion diagrams
Moisture
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‘WELL DEVELOPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOLUME

= Prior to sampling, the static water level
and total depth of the well will be
measured with a callbrated weighted line.
Care will be taken to decontaminate
equipment between each use to avoid
cross contamination of wells.

* The number of linear feet of static water
(difference between static water level and
total depth of well) will be calculated.

« The static volume will be calculated using
the formula:
V =Tr?(0.163)

Where:

V = Static volume of well in gallons;

T = Depth of water in the well, measured in
feet;

r = Inside radius of well casing in inches;
and 0.163 = A constant conversion factor
which compensates for r2h factor for the
conversion of the casing radius from inches
to feet, the conversion of cubic feet to
gallons, and {pi).

1 well volume {v) = gallons.

INITIAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

Volume of Water in Casing or Hole

Diameter of Gallons per Cubic Feet Liter per Mater GCubic Meters
Casing or Foot of Depth per Faot of Depth per Meter of
Hola {in) of Depth Depth
1 0.041 0.0055 0.509 0.509 x10°
1172 0.092 0.0123 1.142 1.142 X107
2 0.163 0.0218 2.024 2.024 x10°
21/2 0.255 0.0341 3.167 3.167 x102
a 0.367 0.0491 4.558 4.558 x107
312 0.500 0.0668 6.209 6.209 %107
4 0.653 0.0873 8.110 8.110x10°
41/2 0.826 0.1104 10.260 10.260x107
5 1.020 0.1364 12.670 12.670x10°
5172 1.234 0.1650 16.330 15.330x10°
& 1.469 0.1963 18.240 18.240x10°
7 2.000 0.2673 24.840 24.,840x10°
8 26M 0.3431 32.430 32,430x10°
] 3.305 0.4418 41.040 41.040x10?
10 4,080 0.5454 50.670 50.670x10°
11 4.937 0.6600 61.310 61.310x10°
12 5.875 0.7834 72.950 72.960x10°
14 8.000 1.0680 99,350 59.350 x107
16 10.440 1.3960 129.650 129.650x10°
18 13.220 1.7670 164.180 164.180 x10°
20 16.320 2.1820 202.680 202.680 x10°
22 19.750 2.6400 245,250 245.280 x10°
24 23.500 3.1420 291.850 291.850 x10°
26 27.580 3.6870 342.520 342.520x10°
28 32.000 4.2760 397.410 397.410x10°
a0 36.720 4.9090 456.020- 456.020x10°
az 41,780 5.5850 518.870 518.870x 10°
34 47.160 6.3050 585.680 585.680x10°
36 52.880 7.0690 656,720 656.720x10°

1 Gallon = 3.784 liters

1 Meter = 3.281 feet

1 Gallon water weighs 8.33 Ibs. = 3.779 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallen per foot of depth = 12.419 liters per foot of depth

1 Gallon per meter of depth = 12.419 x 10< cubic meters par meter of depth

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)
COLOR

ODOR

CLARITY .

DESCRIPTION OF DEVELOPMENT TECHNIQUE




WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL.
TIME WITHDRAWN pH | COND. 'I;ICE:I}ICI'E
GALS. | BORE {pmhos/cm) { )

VOL.

TURB.
(NTU)

COMMENTS

DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Drums:

inventory Date:
Waste Drum/Container Date Contents Approximate |Drum Location/Comments
Source ID Number Generated | (Solid, Liquids, etc.) Volume










SOIL AND SEDIMENT CLASSIFICATION

PROPORTIONS USED IN
DESCRIBING SOILS

GRAIN-SIZE SCALE (Modified Wentworth Scale)
U.S. Standard
phi __mm inches  Sieve Series  Grade Name
-12 4096 e 161.3
vary large
-11 2048 o]
large
=10 1024 R ) I | Boulders
medium '
-8 512 e 20,2
small
-B 256 S— 1 N
large
-7 128 [ A1) Gobbles
small GRAVEL
-5 64 [ -7 R - < 1 ) |
Very coarsa
5 52 e 126 o 315 MM
coarse
-4 18 o 063 16 mm " '
medium Pebbles
-3 - B [ 1 ¥~ - 8 mm
fine
-2 4 e 016 No. §
very fing
-1 2 RSN o |- e T 11
very coarse
0 1 R 004 .. No.18
coarse Sand SAND
+1 0.500 No. 35
medium
+2 0.250 No. 60
fine
+3 0.125 No. 120
very fine
+4 0.062 No. 230
coarss
+5 0.031 Silt
medium
+6 0.016
fine
+7 0.008 MUD
very fine
+8 0.004
coarse
+8 0.002
medium
+10 0.001
fine
+11 0.0005
very fine CLAY
+12 0.00025 SIZE

Trace - Particles are
present but estimated
to be less than 5%

Few -5t0 10%

Little - 1510 25%

Some - 30 to 45%

Mostly - 50 to 100%

i.e.: Sand with a trace of silt
= .95% Sand, <5% Silt

(When sampling gravelly
soils with a standard split
spoon, the true percentage of
gravel is often not recovered
due to relatively small sample
diameter.)

Soil Density from Standard
Penetration Test (ASTM D1586)

Granular Soils _Cohesive Soils

0-10: Loose 0 -4: Sofl
10 - 30: Medium 4 - 8 : Medium Stiff
Dense 8- 15 : Stiff
30 - 50:Dense 15 - 30 : Very Stiff
Owver 50: Very
Dense

CLASSIFICATION CHART{United Soil Classification System)

MAJOR DIVISIONS

GRAVELS GW | Well-graded gravels or gravel-sand mixtures,Jitile or no fines
U\:U"B than 1/2 GP | Poorly graded gravels or gravel-sand mixures litlle of no fines
of coarse
fraction > GM | Silly gravels, gravel-sand-silt mixiure
No. 4 sieve size) CC | Clayey gravels, gravel-sand-clay mixures
SANDS SW | well-graded sands or gravelly sands, litlle or no fines
(!u;[ore than 1/2 SP | Poorly graded sands or gravelly sands, little ar no fines
of coarse r — -
fraction < SM Silty sands, sand-silt mixtures
No. 4 sieve size) SC | Clayey sands, sand clay mixures
ML | Inorganic silts, and very fine sands, rock flour, sitty or clayey fine sands or clayey sills with slight plasticity
SILTS AND CLAYS CL Inorganic clays, of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean clays
LL -
<50 oL Organic sills and organic clays of low plasticity
. MH | Inorganic silts, micaceous or diatarmaceous, fine sandy or silty soils, elastic silts
SILTS AND CLAYS - - —
LL> 50 CH Inorganic clays of high plasticity, fat clays
OH | Organic clays of medium to high plasticity, organic silty clays, organic sits
HIGHLY P . _—
t Peat and other highly organic soils
ORGANIC SOILS . -
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ASTM CRITERIA FOR DESCRIBING SOIL

Criteria for Describing Angularity of Coarse-
Grained Particles

Criteria

Description

Angular Particles have sharp edges and
relatively plane side with unpol-
ished surfaces

Subangular Particles are similar to angular
description but have rounded
edges

Subrounded  Particles have nearly plane sides
but have well-rounded corners and
edges

Rounded Particles have smoothly curved

side and no edges

Criteria for Describing Dilatancy

Criteria for Describing Dry Strength

Description  Criteria

None The dry specimen crumbles into
powder with mere pressure of
handling

Low The dry specimen crumbles into

powder with some finger pressure

Medium The dry specimen breaks into pieces
or crumbles with considerable finger
pressure

High The dry specimen cannot be broken

with finger pressure. Specimen will
break into pieces between thumb and
a hard surface.

Very High The dry specimen cannot be broken
between the thumb and shard

Description  Criteria
None No visible change in the specimen.
Slow Water appears slowly on the surface
of the
specimen during shaking and does
not disappear or disappears slowly
. Upon squeezing.
Rapid Water appears quickly on the

surface of the specimen during
shaking and disappears quickly
upon squeezing.

Criteria for Describing Toughness

Description

Criteria

Low

Medium

High

Only slight pressure is required to roll.

the thread near the plastic limit . The
thread and the lump are weak and
soft.

Medium pressure is required to roll
the thread to near plastic limit. The
thread and the lump have medium
stiffness.

Considerable pressure is required to
roll the thread to near the plastic
limit. The thread and the lump have
very high stiffness.

surface

Criteria for Describing Structure

Description  Criteria

Stratified Alternating layers of varing
material or color with layers at
least 6 mm thick; note thickness.

Laminated Altemnating layers of varying
materials or color with the layers
less than 6 mm thick; note thick-
ness.

Fissured Breaks along definite planes of
fracture with little resistance to
fracturing. '

Slickensided Fracture planes appear polished
or glossy, sometimes striated.

Blocky Cohesive soil that can be broken
down into small angular lumps
which resist further breakdown.

iensed Inclusion of small pockets of
different soils, such as small
lenses of sand scattered through a
mass of clay; note thickness.

Homo- Same color and appearance
geneous throughout.
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CRITERIA FOR DESCRIBING SOIL (Cont.)

Criteria for Describing the Reaction with HCI

Criteria for Describing Plasticity

Description  Criteria .

None No visible reaction

Weak Some reaction, with bubbles forming
slowly

Strong Violent reaction, with bubbles

forming immediately

Criteria for Describing Consistency

Description  Criteria

Very Soft Thumb will penetrate soil more than
: 1 inch (25 mm)

Soft Thumb will penetrate soil about 1 inch
{25 mm)

Firm Thumb will indent soil about 1/4 inch
{6 mm)

Hard Thumb will not indent soil but readily

‘ indented with thumbnail

Very Hard  Thumbnail will not indent soil

Criteria for Describing Cementation

Description  Criteria

Weak Crumbles or breaks with handling or
little finger pressure

Mcderate Crumbles or breaks with
considerable finger pressure

Strong - Will not crumble or break with finger

pressure

Criteria for Describing Particle Shape

Description  Criteria

A 1/8 inch (3 mm} thread cannoct be
rolled at any water content.

Nonplastic

Low The thread can barely be rolled and
the lump cannot be formed when
drier than the plastic limit.

Medium The thread is easy to roll and not
much time is required to reach the
plastic limit, The thread cannot be
rolled after reaching the plastic [imit.
The lump crumbles when drier than
the plastic limit.

High . It takes considerable time rolling and
kneading to reach the plastic limit.
The thread can be rerolled several
times after reaching the plastic limit.
The lump can be formed without
crumbling when drier than the plastic
limit.

Identification of Inorganic Fine-Grained Soils
from Manual Tests

Soil

Symbol | Dry Strength | Dilatancy Toughness

ML None to low Slow to

Low or thread

rapid cannot be
formed
CL Medium to None to Medium
high slow
MH Lowto Noneto | Low to medium
medium slow
CH High to very | None High
high

The particle shape shall be described as follows
where length, width, and thickness refer to
greatest, intermediate, and least dimensions of a
particle, respectively (see page 104 ).

Flat Particles with width/thickness

ratio_ >3
Elongated Particles with length/width ratio > 3
Flat and _Particles meet criteria for both flat
Elongated  and elongated

Criteria for Describing Moisture Condition
Description Criteria

Dry Absence of moisture, dusty, dry to
the touch

Moist Damp but no visible water

Wet Visible free water, usually soil is

below water table
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SEDIMENT PARTICLE SIZE AND SHAPE ESTIMATES

GRAPH FOR DETERMINING SIZE OF SEDIMENTARY PARTICLES

1 2 3 INCHES

COBBLES RANGE FROM 6.4 TO 25.6 cm (~ 2.5 TO 10.1 INCHES)
BOULDERS ARE LARGER THAN 25.6 cm (>10.1 INCHES)

SEDIMENT PARTICLE SHAPES

20 ()OO OO0

VERY ANGULAR SUB-
ANGULAR

SUB- AGUNOED WELL-
ANGULAR ROUNDED ROUNDED
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ROCK DESCRIPTIVE TERMS

Term Detining Characteristics
Hardness Soft Scratched by fingernail
Medium Hard Scratched easily by penknife
Hard Difficult to scratch with a penknite
Very Hard Cannot be scratched by penknife
Weathering Fresh Rock is unstained. May be fractured, but discontinuities are not
stained.
Slighty Rock is unstained, Discontinuities show some staining on the
surfaces of rocks, but disccloration does not penetrate rock mass.
Moderate Discontinuity surfaces are stained. Discoloration may extend into
rock along discontinuity surfaces.
High Individual rock fragments are thoroughly stained and may be
crumbly.
Severe Rock appears to consist of gravel-sized fragments in a “soil" matrix.
Individual fragments are thoroughly discolored and can be broken
with fingers.
Bedding Laminated <.041in. <1mm
Planes Parting .04in. - 24in. 1mm - 6mm
Banded .24 in. - 1in, 6mm-3cm
Thin 1in, -4in. dcm-92.1¢cm
Medium 4in.-12in. 9.1cm-30.5¢cm
Thick 12 in.- 36 in. 30.5cm-1m
Massive > 36 in. >1m
Joints and Very close <2in. <51cm
Fracture Close 2in, - 1ft. 5.1-30.5¢cm
Spacing Moderately close 1ft. - 3 ft. 30.5cm-91.4¢cm
Wide 31t - 101t 914cm-3 M
Very wide > 10 ft, >3 M
Voids Porous Smaller than a pinhead. Their presence is indicated by the degree
of absorbency.
Pitted Pinhead size to a 1/4 inch. f only thin walls separate the individual
pits, the core may be described as honeycombed.
Vug 1/4 inch to the diameter of the core. The upper limit will vary with
core size.
Cavity Larger than the diameter of the core.

Rock Particle Percent Composition Estimation

0% 5%

15% 25% 50%
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FORMS: CORE—-BOX—8XI11

ABGC LANDFILL
SYRACUSE, NIW YORK
XA~-8011

MONITORING WELL WW-1

B0Y 1 OF 2

CORL RUM t 12.8°-22,5"

BECINMING COAE RUM I 3.5 - 30.%

EXAMPLE: QUTSIDE CORE BOX COVER

RECORD THIS INFORMATION ON EACH END PANEL

SITE NAME _____ __ WELL NUMBER
LOCATION BOX —_OF

@ocnlogy and environment

| —m—————— CORES #
J08 NUMBER . FOOTAGE

SIDE PANELS

COREBOX DETAIL
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FORMS: CORE—BOX— B} TX

@ecology and environment

ROCK CORE HANDLING AND COREBOX PACKIG

NOTES:

1. HANDLING OF CORE - THE TOP OF THME CORE SHALL BE PLACED AT THE
BACK LEFT CORNER OF THE CORE BDX. THE REMAINING CORE SHALL
BE PLACED TO THE RIGHT OF THE PRECEDING SECTIDN. THE CORE BOX
SHALL BE FILLED IN THIS MANNER MOVEG TO THE FRONT SECTIONS OF
THE BOX AS NEEDED. THE BEGINNING &F EACH RUN SHALL BE MARKED
ON THE CORE AMD ALSO NOTED WITH & WMARKED WOODEN BLOCK.

2. CORE LABELING - THE TOP OF THE CORE WILL BE SHOWN ON EACH PIECE
OF CORE WITH AN ARROW WRITTEN IN & BLACK WATERPROOF MARKER.
THE ARROW WILL INDICATE WHICH END ©F THE CORE IS NEARER
GROUND SURFACE.

OTHER MARKS MADE ON CORES MAY 'IRELUDE:
— MECHANICAL BREAKS
— DRILLING FOOTAGES

3, CORE LOSS — MISSING SECTIONS OF CORE WILL BE SHOWN BY WOODEN
SPACER BLOCKS. THE SITE GEOLOGIST WILL INSERT THE SPACER
INTO THE COREBOX IN PLACE OF THE MISSING SECTION, THE SPACER
SHOULD INDICATE THE RUN NUMBER AMD FOOTAGE OF THE MISSING CORE.

4. CORE BOX LABELING — INCLUDE THE FOLLOWING:

OUTER CORE BOX COVER

TOP LEFT: PROJECT NAME
- CITY, STATE
PROJECT NUWMBER

LOWER RIGHT: MONITORNG WELL (MW1}
{EXAMPLE) BOX 1 OF 2
CORE RUM t 12.5'-22,5'
BEGINNING CORE RUN 2 . 22.5* - 30.5'

BOTH OUTSIDE PANELS

SITE NAME.___._. WELL NUMBER

LOCATION ____ BOX__ Of___

JOB NUMBER____ = CORE §#
FOOTAGE

INSIDE CORE BOX COVER

THE FOLLOWING COLUMNS WILL BE RECORDED ON THE INSIDE
CORE BOX COVER.

RUN DEPTH (FT. BGS) | ACTUAL % OVA /HNU
NTS
NUMBER oo T Recovery | ROD (porn) | COMMENT

ONE ROW REGARDING THE ABOYE INFORMATION WILL BE
RECORDED FOR EACH CORE Rum OR PARTIAL CORE RUN
CONTAINED WITHIN THE COREBOX.

5, CORE BOX STORAGE -~ CORE BOXES FBOM ALL SITE WELLS WILL BE
MOVED FROM WELLHEADS ON A REGULAR BAS|S AND STORED IN A
DESIGNATED AREA. THIS LOCATION SHOULD BE IN AN AREA WHERE
THE CORE BOXES WILL BE UNDISTURBED. WHEREVER POSSIBLE, THE
COREBOX STORAGE AREA SHOULD BE IWGOOCRS.

CORE BOX LOGGING DETAIL
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ROCK QUALITY DESIGNATION AND FRACTURE FREQUENCY

Core borings are a useful means of obtaining information about
the quality of rock mass. The recoverable core indicates the
character of the intact rock and the number and character of the
natural discontinuitios.

Ancther quantitative index that has proved useful in logging NX
core is a rock quality designation (RQD) developed by Deere
(1963). The RQD is a modified core recavery percentage in which
all the pieces of sound NX core over 4 inches long are counted as
recovery. The length of the core run is the distance to the nearest
tenth of a foot from the corrected depth of thé hole at the end of
the previous run to the corrected depth of the hole at the end of
subject run. The smaller pieces are considered to be due to close
shearing, jointing, faulting, or weathering in the rock mass and are
not counted. The RQD is a mors general measure of the core
quality than the fracture frequency. Core loss, weathered and soft
zones, as well as fraclures, are accounted for in this determina-
tion. The RQD provides a preliminary astimate of the variation of
- the in situ rock mass properties from the properties of the "sound"
potticn of the rock cora. Thus, a general estimate of the behavior
of the rock mass can be made. An RQD approaching 100 percent
denotes an excellent quality rock mass with properties similar to
that of an intact specimen. RQD values ranging from 0 to 50
percent are indicative of a4 poor quality rock mass having a small
fraction of the strength and stiffness measured for an intact

specimen.
RQD (Rock Quality Dasignation)

0 - 25 - Very Poor

25 - 50 Poor
50 - 75 Fair
75 - 90 Good

90 - 100 Excellent

An example of determining the RQD from a core run of 60 inches
measured from corrected depth to corrected depth is given in
diagram below. For this particular case, the core recovery was 50
inches and the modified core recovery was 24 inches. This yields
an RQD of 57 percent, classifying the rock mass in the fair
category.

Problems arise in the use of RQD for determining the in situ rock
mass quality. The RQD evaluates fractures in the core caused by
the drilling process, as well as in natural fractures previously
existing in the rock mass. For example, when the core hole
penetrates & fault zone or a joint, additional breaks may form that,
although not natural fractures, are caused by natural planes of
weaknass existing in the rock mass. These fresh breaks occur
during drilling and handling of the core and ara not related to the
quality of the rock mass. The skill of the driller will affect the
amount of breakage and the core loss that occurs. Pocr drilling
techniques will “penalize” the rock by lowering its apparent quality,
It is difficuit to distinguish between drilling breaks and those
natural and incipient fractures that reflect the quality of the rock
mass. |n certain instances, it may be advisable to include all
fractures wheén estimating RQD. Obviously, some judgment is
involved in core logging.

Ancther problem with the use of the RQD index is thai the
determinations are not sensitive fo the tightness of the individual
joints, whereas in some instances, the in situ deformation
modulus may be strongly affected by the average joint opening.

RQD OF A SINGLE CORE RUN

Actual Core
Recovery

10'/ \ 10"
2" =)

Modified Core
Recovery

2" 2

3 CJ

ot D &
0
= ..
4" [:l 4"
"
B

O

-

J

50" 34

Core Run 60"

{Corrected depth

34:1

x 100% = 57% = Fair

to corracted depth}

Typical calculation of RQD of a single core run. Note that the run is calculated from corrected depth to corrected depth.
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CEMENT AND GROUT MIXTURES, ANNULAR SPACE, AND CONVENIENT CONVERSION FACTORS

CEMENT MIX PER ONE - NO. 94 CEMENT SACK
VOLUME OF
MIXING WATER SLURRY DENSITY
“;,
gal fr ga! t glem? \\i\ o g
-
L5
52° .70 8.8 12 1.9 (g N
6 .80 8.7 13 1.8
7 94 10.5 14 1.7
Table values reflect the cemeant mixture obtalned using one 54 Ib . gﬁ;ﬁ
sack of API Class A/Portland Type | cement (one cubic fool) with A "y %

specified volume of water.

The addilon of bentonite to cement reguires that the amount of water
also be increased. 5.3 % water by weight should be added for sach

1.0% of bentonite by weight added.

* This Is the minimum volume of water needed
hydrolize one 84 |b. sack of cemant (neat cement

slurry)

ANNULAR VOLUME ANNULAR VOLUME CHART (cubic feetlinear fest)*
Borehole Diameter {O.D.)
ANNULAR VOLUME FORMUIA {gallons}
Casing (1.D) 6" 7 8 o 10
V= {d,2- d,%) (D) (041)
2" A7 24 32 - -
V = Volums (gallons}
d, = Diameter of borehole {inches) 4" -~ 16 .24 a3 -
d, = Casing O.D. (inches)
. 6" - - N .20 31
D = Depth of drilled hole 1o fill (feet}

Note: Add extra caman:fgrom 10 account for seapage.or loss due to volds around drill hole,

GENERAL INFORMATION

CONVERSION FACTOR

CEMENT - ONE SACK

WATER

Muliply By To Obtain Weight 94 Ibs. . Density - 8.32 Ibs./gallons
Cubicfest ~ 7.4805  Galions (U.S.) Volume -:'.ga rt,9*’"”“5 62,23 Ibs/ f°
Gall - 0.1337 Cubic feet ]
ons v Density 3.15 gfem?® 1.0 gallons/cm
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Protective
Lockable
Steel Casing

GROUND SURFACE

Borehole

Portland Cement
3% Bentonite
Girout

Palletized

Bentonite
Seal

Coarse Silica
Sand Pack

Cap (Vented)

Concrete
Drainage Pad

St

Stainless Steel/PVC
Casing

Stainless Stesl/PVC

Well Screen

Stainless Steel/PVC
Plug (Solid)

TYPICAL SCREENED MONITORING WELL CONSTRUCTION
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-

Protective Lockable
Stesl Casing

Concrete
Drainage Pad

GROUND SURFACE

Borehole ————————gu !

Low Carbon
. Steel
Casing
Portland Cement
3% Bentonite
Grout

TOP OF COMPETENT BEDROCK

Open-Bedrock
Borehole -

TYPICAL OPEN-HOLE MONITORING WELL CONSTRUCTION
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MEDICAL INFORMATION

—

HOSPITAL NAME:

HOSPITAL ADDRESS:

EMERGENCY ROOM PHONE ( ) -

MEDTOX HOTLINE

1. Twenty-four hour answering service: (501) 370-8263
What to report:

= State: "This is an emergency.” D a u C

* Your name, region, and site.

= Telephone number to reach you. L/Q§ (p 77 - L/ 7 —7 g?

* Your location. A m\/
* Name of person injured or exposed. 505_\%5[,’- — E l Iq

* Nature of emergency.

« Action taken.

2 _ A toxicologist {Drs. Raymond Harbison or associate) will contact you. Repeat the information given to the
answering service.

3 _ If a toxicologist does not return your call within 15 minutes, call the following persons in order untill contact is

Mmade:
a. 24 hour hotline - { 716) 684 8940
b. Corporate Safety Director - Paul Jonmaire - home# (716) 655-1260

c. Assistant Corp. Safety Officer - Tom Siener- home # (716) 662-4740
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i lost please return to;
Ecology and Environmenit, Inc.
Attn: Manager Envircnmenital Services Division
368 Pleasant View Drive
Lancaster, New York 14086
or cdll Ecology and Environment, Inc.

(716) 484-8060
Reward for return and bos’rqge charges
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