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» Drilling Log
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« Well Development Record
« Well Developmént - 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 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=Ti2{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 0.183 = 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
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 per Mater 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 %109
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°
3i/2 0.500 0.0668 B.209 6.209x107
4 0.653 0.0873 8,110 8.110 x10?
41/2 0.826 0.1104 10.260 10.260 x107
5 1.020 0.1364 12.670 12.670x10°
51/2 1.234 0.1650 15.330 15.330 %107
6 1.465 0.1963 18.240 18.240 x10°
7 . 2.000 0.2673 24.840 24.840x10°
8 2811 0.3491 32.430 32.430x10°
9 3.305 0.4418 41.040 41.040x10°
10 4,080 0.5454 50.670 50.670 %102
11 4.937 0.6600 61.310 61.310x103
12 5.875 0.7854 72.960 72.960 x103
14 8.000 1.0890 98.350 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°
a2 19.750 2.6400 245.280 245,280 x10°
24 23.500 3.1420 281 .850 291.850 x10°
26 27.580 3.6870 342.520 342.520 %107
28 32.000 4.2760 397.410 397.410 x10°
30 36.720 4.9080 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 7.0890 656.720 656,720 x10°

1 Gallon = 3.785 litars

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 = 12.419 liters per foot of depth

1 Gallen per meter of depth = 12.418 x 10= ubic meters per meter of depth

WELL DEPTH (TD)

COLOR

ODOR

CLARITY

FINAL DEVELOPMENT WATER
WATER LEVEL (TOIC)

WELL DEPTH (TD)

COLOR

ODGCR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE
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WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL.
TIME WITHDRAWN pH COND. TEMP. TURB. COMMENTS
GALS. | BORE , (pmhos/cm) (°C/°F) {(NTU)
VOL.

'DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Drums:
Inventory Date:
Waste Drum/Container Date Contents Approximate |Drum Location/Comments
ID Number Generated | (Solid, Liquids, etc.) Volume

Source
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Borehole Record for 9o 2~HM-53

«Drilling Log

+Narrative Lithologic Description

» Well Development Record

« Well Development-- Parameter Measu'remeﬁts

« Investigation - Derived Waste Inventory Sheet
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DRILLING LOG For (22~ H/"\ ~413

Project Name

Water Level (TOIC)

Site Location # 5/“3/”\ /V, 1

Date

Time Level( Feat)

Date StarhadfFlnlshet:lﬂfJ ZJ/é L/ /‘q‘ /gﬁ o

Drilling Company 715—5'}' AW

Driller's Name D&UW
Geologlsts Name )4?\01 ein/ M /""’7\

Geologlst‘s SlgnatureM/ ﬁ >
Rig Type (s) Lo/ 1 ’g@

Drilling Method {s) AZSA

Bit Size (s) 8’ o Auger Size (s)

Auger/Split Spoon Refusal

Total Depth of Borehole s

58 b.¢
)

Total Depth of Corehole Is

Well Locatimﬂ(etch
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o

2

i\
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SCREENED WELL

Stickup________ft [

Lack Number

Inner Casing
Material

Inner Casing inside
Diameter inches

GROUND SURFACE

OPEN-HOLE WELL

Stick-up ft

Inner Casing
Material

Inner Casing Inside

Top of Grout

Top of
Sealat it

Top of Sand Pack ft

W
W

Top of
Screen at it

Bottom of
Sereen at it

Botiern of
Hole at ft

Bottom of Sandpack at

" Quantity of Material Usad:

Bentonite
Pallats,

Cement

Borehole Inches

Diameter

Cement/
Bentonite.

Grout —

Screen Slot Size

Screen Type
O pvc .
[0 stainless Steel

Pack Type/Size:
[ sand

O Gravel

O Natural

NOTE: See pages 136 and 137 for well construction diagrams

Diameter inches
OuterCasing

Diameter inches
Borehole

Diameter ft
Bedrock ft

Bottom of Rock Socket/
Quter Casing ______#

Bottom of Inner
Casing ft

Corehole
Diameter.

Botiom of
Corehole ft
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Sail )
Sample | Blows on Penetration | R C Fract HNu/OVA
Depth(leel)_ Number [ Sampler CEO;'EO ;enGt; Rlock Profle Times Numuger Flecg\rrzry RaD Sr?(:tzf (:pm) Comments
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NARRATIVE LITHOLOGIC DESCRIPTION

Moisture
Content
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Depth(fest)

Sample
Number

Blows on
Sampler

Sail
Components
CL SL 5 GR

Rock Protile

Penstration
Times

Run
Number

Cora
Recovery

Rap| Fracture
Sketch

HNW/OVA
(ppm)
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Depth(fest)

Sample
Number

Elows on
Sampler

Soil
Components
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Rock Profile

Penetration
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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 Diameterof | Gallons per Cubic Feet Liter per Mater Cubic Meters
and total depth of the well will be Casingar | Footof Depth per Foot of Depth per Meter of
‘ : . . . Hale {in) of Depth Depth
measured with a calibrated weighted line.
Care will be taken to decontaminate ‘11112 g.ggé 0.0055 0.509 0.500 x10%
equipment between each use to avoid 3 0.163 8:8;%3 ;;g,gﬁ ;:g,gﬁ :}34
crass contamination of wells. . .o21/2 0.255 0.0341 3.167 3.167 x10°
a 0.367 0.0491 4.558 4,558 x10*
:31/2 8,ggg g.gggs 6.209 6.209 x1$
. i ic water X 0873 8.110 B8.110 x1
Tr.]e number of linear fegt of static wat 4i/2 0.828 0.1104 10.260 10.260x10°
{difference between static water level and 5 1.020 0.1364 12.670 12.670x10°
; 512 1.234 0.1650 15.330 15,330 x10°
total depth of well) will be calculated. 5 b 01968 ey 18940 1103
g g.gﬁl? 0.2673 24.840 24.840x10°
: : ; . 0.3491 32.430 32.430%10
* The static volume will be calculated using 9 5305 0.4415 o0 21,040 %10
the formula; :? i.ggg 0.5454 50.670 50,670 x10°
= T2 . 0.6600 61.310 £1.310x10°
V =Tr?(0.163) i2 5.875 0.7854 72,960 72,960 x10°
14 8.000 1.0690 99.350 99,350 x10°
Where: 16 10.440 1.3960 129,650 128.650 %102
ere: . 18 13.220 1.7670 164.180 164.180 x10°
V = Static volume of well in gallons; gg }gggg g.gggg ggz.eao ggg.ggg x:‘l gj
T = Depth of water in the well, measured in 24 23,500 3.1420 50185 291,650 X10°
feet; gg g‘zr.ggg 2.6370 342.520 342.520 x1g:
. ) e . 2760 7.410 397.410 x1
r = Inside radius of well casing in inches; 30 36.720 45000 356020 466.020xX10°
= ; 32 41,780 5.5850 518.870 518.870 X 10°
anq 0.163 = A constant gonversmn factor = pLichd 5050 R e EH0 A O
which compensates for rzh factor for the 36 52.880 7.0600 656.720 658.720 X109
conversion of the casing radius from inches
to feet, tha conversion of cubic feet to 1 Gallon = 3.785 liters
allons. and (pi). 1 Meter = 3.281 fest
? ell \;olumép(\?f _ alions 1 Gallon water weighs 8.33 [bs. = 3.779 kilograms
w )=— g i} 1 Liter water weighs 1 kilogram = 2.205 pounds
1 Gallon per foot of depth = 12.419 liters per foot of depth
1 Gallon par 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

TIME

TOTAL VOL.
WITHDRAWN

VOL.

pH

COND.
(umhos/cm)

TEMP.
(°CIF)

TURB.
{NTU)

COMMENTS

DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: - No. of Drums:

inventory Date:
Waste Drum/Centainer Date Contents Approximate - |Drum Location/Comments
Source Generated | (Solid, Liquids, efc.) Volume

1D Number
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«Drilling Log

-‘Narrative Lithologic Description

« Well Developmént Record
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» Investigation - Derived Waste Inventory Sheet




DRILLING LOG FOR Qq/'il/’/] -~/

Project Name ’Hd en /V)/IVDL_

Water Lavel {TOIC)

Date

Time

Laval( Feet)

Site Location

Date Started/Finished 5 / ?/ 9

Drilling Company 126‘?‘ /4 1AL 208

Driller's Name Dﬁd) (av)

Geologist's Name AnM M Llfﬂ-f
Geologist's Signature M/ //g

Rig Type (s) (.,ME’ g:ﬁ
Driliing Method {s) H S /4
Bit Size (s) 6 Auger Size (s)

Auger/Split Spoon Refusal

Total Depth of Borehole Is

Total Depth of Corehole Is

Well Location Sketch

Sample | Blows on
Depin(Feet) Number | Sampler (F:I?J?Eg?c?t?i‘: Times | Number | Recovery

Solt Penetration| Run

CLSL S GR

RQD

Fracture HNWOVA
Sketch {ppm})

Comments
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Lock Number Stick-up f
SCREENED WELL Inner Casing OPEN-HOLE WELL
Material IG:leerﬁC;?sing
= Inner Casing Inside . .
Stick-up & #t Diameter ___inches Inner Casing Inside
Diameter inches
GHOUND SURFACE
Quantity of Ma1erlal Used: .
Top of Grgl I I QOuter Casing
%ﬂ g:]r;éct);"ie % w (OWJ/.,/"‘ Diameter inches
Top of Cement, Borehole
Diamet ft
Seatal =Mt Borehole inches ameter
Diameter
4 3 4 o v Bedrack ft
T tS Pack __-—* emen
i _an % ? Z Benionite :
/ Bottom of Rock Socket/
Top of Gout____ Outer Casing______ fi
Screen at ft
Screen Slot Size 0; OID Bottom of Inner
‘ Casing ft
Bottom of Il’/ Screen Type 5“’_4‘
Screenat _{__f i r Ve
Corehole
[ Stainless Steel Diarneter
Botiom of Pack TypelS|ze
Hole at [5 ft 2 g B Y b“js Bottom of
Gravel = Coreh
Bottom of Sandpack at _LL O Natwral orehole f
NOTE: See pages 136 and 137 for well construction diagrams
Moisture
Depth-ft. NARRATIVE LITHOLOGIC DESCRIPTION Content
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Blows on

Soil

Penetration

Run Core

Fracture

HNu/OVA

Sample Rock Profils
Depth(feat) Number | Sampler Compaonents e Times Number | Recavery RQD Sketch (opm) Comments
CL SL S GR
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NARRATIVE LITHOLOGIC DESCRIPTION

Moisture
Content
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Bepthifeet)

Sample
Number

Blows on
Sampler

Soit
Components
CL SL S GR

Rock Profile

Penetration
Times

Run
Number

Core
Recovery

RQD

Fractura
Sketch

HNWOVA
{ppm)

Comments
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NARRATIVE LITHOLOGIC DESCRIPTION
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Depth(feet}

Sample
Nurmber

Blows on
Sampler

Sail
Components
CL SL SGR

Rock Profile

Panstration
Times

Run
Numnber,

Core
Recovery

Comments
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WELL DEVELOPMENT RECORD

SITE

DATE

LOCATION

WELL NO.

MEASUREMENT OF WATER LEVEL
AND WELL VOILLUME

* 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 stalic 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 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
Casingor . | Footof Depth per Foot of Depth per Mater of
Hole {in) of Depth Depth
1 0.041 " 0.0055 0.509 0.509 %107
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 0.034% 3.167 3.167 x10°
3 0.367 0.0491 4.558 4.558 x10°
a2 0.500 0.0668 6.209 6.209 x10*
4 0.653 0.0873 8.110 8.110x10°
41/2 0.826 01104 10.260 10.260 x10°
<] 1.020 0.1364 12.670 12.670x10°
51/2 1.234 0.1650 15.330 15.330 x10°
4] 1.469 0.1963 18.240 18.240 x10°
7 2.000 0.2673 24.840 24.840x10°
8 2611 0.34H 32.430 32.430x10°%
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 72.960 x103
14 8.000 1.0690 99,350 99,350 x10°
16 10.440 1.3960 129.650 129.650 %107
18 13.220 1.7670 164.180 164.180 x10°
20 16.320 2.1820 202.680 202.680x10°
22 19750 2.6400 245.280 245,280 x10°
24 23.500 3.1420 291.850 291.850x10°
26 27.580 3.6870 342.520 342.520x10°
28 32.000 42760 397410 397.410x10°
30 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 7.0680 656.720 656.720 x10°

1 Gallon =3.785 liters

1 Meter = 3.281 fest

t Gallon water weighs 8.23 lhs. = 3.779 kilograms

1 Liter water waighs 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 par meter of depth

WELL DEFTH (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. \
W
TIME ITHDRAWN oH COND. Tlél}:‘lllz
GALS. | BORE (imhos/cm) ( )
VOL.

TURB.
(NTW)

COMMENTS

S N O S S

DEVELOPED BY: -

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Drums:

Inventory Date:
Waste Drum/Container Date Conients Approximate |Drum Location/Comments|
Source 1D Number Generated | (Solid, Liquids, etc.) Volume




Borehole Record for 05 HM-503

« Drilling Log

« Narrative Lithologic Description

» Well Development Record

* Well Development -- Parameter Measurements

» Investigation - Derived Waste Inventory Sheet




il
PRILLING Log For QB HM-<13
ra
Project Name W Sine Waler Lavel (TOIC)

Date Time Lavel( Feet)

Site Location

Date Started/Finished 5/////
Drilling Company %% //{ mﬂﬂ%
Driller's Name 0 AU@V Well Location Sketch ) é

Geolo-gist's MName /4”&’? et %Aﬁ
Geologist's Signature 4(
Rig Type (s) téé( .,g/

Drilling Method (s)

&
Bit Size (s) Auger Size {s) é

Auger/Split Spoon Refusal

/
Total Depth of Borehole Is 3

Total Dapth of Corehole s,

Soil "
Sampie [ Blows on Penetration] Run Core Fracture HNu/OVA
DepthiFeet) Number | Sampler %%?Eg?:fnnt: Times | Number | Recovery RQD Plrorh (opm) Comments
CLSL S GR

1 — — —_— —_— ——

2 —1 - 1 1 1
-— ™3 -1 Bl B ==

l’}lb ORNNSTOR {a.550 ol eyt cam ,ﬂ&,
K X
5 — Q 4 Chrons Au&..« o (o/:a&/
VLQ/ /’ N [
B T : 1y i T -1
s ped P
~

7 — (0 3 T T T

8 — -T— T =T i

9 — - - i 1

10 — - — — —_

11— - —_1 —_ —

12 — - o —_— —_

13 —— - -T— -1 -

14 — -\ - -T— -

15 — —_ —_ -1 —_




Lock Number

Stickup______ft
SCREENED WELL OPEN-HOLE WELL
Inner Casing Inner Casing
Material Material
— Inner Casing Inside . .
Stick-up ft —d Diameter ____inches In_ner Casing Inside )
_— Diamater Inehes
GROUND SURFACE
Top of Grout . Quantity of Material Used: Outer Casing
Bentonite Diameter inches
Pallets
Top of Coment gﬁfnhe?ﬁ ft
Sealal_____ft Borehole _____ inches
Diameter
Bedrock ft
Top of Sand Pack ft Cement/
Bentonite
Bottom of Rock Socket/
Top of Grout _— QOuter Casing ft
Screenat _ ft
Screen Slot Size Bottom of Inner
Casing ft
Bottom of , Screen Type
Screenat
) } O pvc Corehole
O Stainless Steel Diameter,
Bottom of Pack Type/Size:
Hole at ft 0 sand Bottorri of
O Gravel Corehole ft
Bottorn of Sandpackat O Natural

NOTE: See pages 136 and 137 for well consiruction diagrams

Depti NARRATIVE LITHOLOGIC DESCRIPTION “é‘::;;:;‘i
52§
, Rebrown . cabbly sy sardy aroved, angdor £ o® o
) Sub dwawla/ /’.nmw( o.-\eq C,o@b% /l/a e @mw O 0O
" 000
; 00O
: ONON®,
5 O OO0
5 ORONO®,
7 O OO0
E' [ONORO
9 ONONG;
) 000
) ONOR®
. ORONG,
13
) OO0
i OO0




Depth{fset)

Sample
Number

Blows on
Sampler

Soil
Components
CL SL 8 GR

Rock Profile Penetration

Times

Run
Number

Core
Recovery

RQD

Fracture
Sketch

HNWOVA
(ppm}

Comments

17 —

18 —
19 —
20 —
21 —

23 ——
24 ——
25 —
26 —]
27 —
28 —
29 —]
30 —
a

R —

B —
36 —7

37 T |

38 —

3/

40 —;

B 41 —_

42 —

43 ———

45 —
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Moisture

Depthifeet). NARRATIVE LITHOLOGIC DESCRIPTION CoEtent
g2 g
00O
’ 00O
! 00O
) 00O
) 00O
) ofeXell
) 00O
- 00O
) 000
) 00O
- 000
- 00O
o 000
B 00O
) 00O
) 00O
i 00O
3 O 00|
) 000
! 00O
) 00O
) OO0
) O 0O
) 00O
| 000
: 000
i 00O
) 00O
N 000
i 00O




Soil
Depth(feet) ﬁﬁmﬂ; legﬁsplg: Cfo;lfgéar;: Rack Profile Fefl",le':::"" meugar He?:g(teery FQD ‘;’i:‘tg_le H';‘;“;’g;m Comments
46 —— — — - -+
47 — - — 1T T
48 —— — — —+ +
48 1 1T 1 -1
50 —— — — —_ —+
51 ™ T -1 - -
82 — -1 1 — -
83 T | 1 -1 =T 1T
54— —_ —+ 1. £
55 - -+
56 ~ — - T T
57 7| 1 1 T T
58— - - - -
59 —— — —+
6 T ] i 1
81 T T I T -
g2 —— - i -1 I
83— 1 T
64 — . 4
85 —— - -1 - -
66 — 1 -1
87 — — — - 4
88 —— —_t -
69— N T
70 T - N -
71— — -1
72 T T
73 - I - T
74 T T -T— -1
75 —_ -1 F T




Moisture

Depine!) NARRATIVE LITHOLOGIC DESCRIPTION z Cogm s
ONON®)
) ONONO;
) 0 00|
) ONORE;
- ONORE
) ONORO
) ONONO
1 ONONO®)
) C OO0
) C OO
. ORONO)
) O OO0
. ONONG®
] ONORS
) OO0
) ONONO)
" ONONO),
) CHON®)
) C OO0
. ORORO)
) o0 ol
) ONONO)
) ONORO)
) ONONO,
X ONONO®’
" ORONO),
) ONON®.
" O 00
. 000
) 000
-




PR e | Samplr | Campanems | FockProts | FETRIOn | Bun | Gore | pap) Frecure | HNUOVA)  Ganynans
CL 8L S GR
_— B T
78 — -1 1 -1 -
79 T - - I T
80 — T T - -1
81 — R —_— — .
82 — ) - -1 T 1
83 — “1 - - 1T
a I T
B —— » — I -1 -1
8 — | -1 - - -
87 —— -1 -1 —_ —
g8 — 1 T -1 -
89 — T 1T I T
8¢ | T T 1 T
-} I N -1 T T
82 — | 1 1 B T
83 — -1 b -1 T
_— L 1
85 —— - -
96 — - I -1 -1
97 — 1. 1
98 — : —_ -
s — | 1T T
100 — 1 T 1T B
101 — -1 T T -
102 — -1 1
03 = | -1 i
104 — - - - T
108 —73 -1 . 1 -
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Moisture

Depth (feet) NARRATIVE LITHOLOGIC DESCRIPTION CoTent
g 88
00O
” 00O
) 000
) 000
) 000
"’ 00O
N 000
" 000
) 000
’ 00O
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87 000
i 00O
N 000
N 000
) 000
N 00O
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) 00O
N 00O
* 000
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? 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 Jeve!
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;

I = Inside radius of well casing in inches;
and 0.1683 = A constant conversion factor
which compensates for r2h factor for the
conversion of the ¢asing radius from inches
to feet, the conversion of cubic feet to
galions, and (pi).

1 well volume {v) = gallons. .

INITIAL DEVELOPM ENT WATER
WATER LEVEL (TOIC)

Volume of Water in Casing or Hole

Diameterof | Gallons per Cublc Feet Liter per Meter Cubic Metars
Cagsing or Foot of Depth per Foot of Depth per Mater of
Hole (in) of Depth Depth
1 0.041 0.0055 0.509 0.509 x10?
il/2 0.092 0.0123 1.142 1.142 x10°
2 0.163 0.0218 2.024 2.024 x10°
21/2 0.285 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 %107
ra 0.653 0.0873 8.110 8110 x10°
4112 PR-7- ] 0.1104 10.260 10.260 x10°
1.020 0.1364 12.670 12.670x10°
51/2 1,234 0.1650 15.330 15.880 x104
B 1.489 0.1963 18.240 18.240%10°
7 2.000 0.2673 24.840 24.840x10°
g 2.611 0.3491 32.430 32.430x10°
g 3.305 0.4418 41.040 41.040x10*
10 4.080 0.5454 50.670 50,670 %107
11 4.937 0.6600 61.310 61.310x10°
12 5.875 0.7854 72.960 72.960 x103
14 8.000 1.0680 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 x107
22 18.750 2.6400 245.280 245.280 x10°
24 23.500 3.1420 291.850 291.850 x10°
26 27.580 3.6870 342520 342,520 x10°
28 32.000 42760 397410 387.410x10°
30 36.720 4.9080 456.020 456.020 x10°
32 41.780 5.5850 518.870 ‘518,870 x 10%
34 47.160 6.3050 5B85.680 585.680 x10*
36 52.880 7.0650 656.720 658.720 x10°

1 Gallon = 3.785 liters

1 Meter = 3.281 fest

1 Gallon water weighs 8.33 |bs. =3.772 kilograms

1 Liter water weighs 1 kilogram = 2.205 pounds

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

1 Giallon per mater 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

TOTAL VOL.
TME | VTHDRAWN COND. TEMP. | TURB. COMMENTS
cALs. | BORE (umhos/cm) (°C/°F) (NTU)
VOL.

DEVELOPED BY:

DATE




INVESTIGATION-DERIVED WASTE INVENTORY SHEET

Site: No. of Drums:

Inventory Date:
VWaste Drum/Container Date - Contents Approximate |Drum Location/Comments
Source iD Number Generated _Volume

(Solid, Liquids, etc.)




Borehole Record for OGHM -1

«Drilling Log

- Narrative Lithologic Description

« Well Deve!o;.;:ment Record

« Well Development -- Parameter Measurements

» Investigation - Derived Waste Inventory Sheet




'Geologlsl's Signature MV Al/

DRILLING Log For 2 OHM - Mw

Project Name _

Water Level (TOIC)

Dats

Time

Level( Feat)

Site Loeation

Date Started/HmshedJ“)-/q// o = 5-/ / o

Drilling Company 726 /41”-{/7 A

Driller's Name D&{ LA /

Geologists Name AV\GQQM) lem?\

Rig Type (5) _#ﬂ(kﬂ( Mﬂ/

v

Drilling Method (s)

Bit Size (s) Auger Size (s) &
Auger/Split Spoon Refusal

Total Depth of Borehole Is L/ ] i

Total Depth of Caretiole Is

Well Location Sketch

Sample | Blows on
hi
Depih(Feet) Number | Sampler Rock Profile Times | Number | Recovery

Soil

Components Penetration| Aun

CLSL S GR

Core RQD

Fracture HNu/QVA

Sketch (ppm)

Comments

10

11

12

13

14

15




N

rs]

@

R
-~
Lock Number Stick-up #
SCREENED WELL . OPEN-HOLE WELL '
Inner Casing Inner Casing
Matertal Materiat
= Inner Casing Inside .
Stlck-upiﬂ ] Diameter _____inches ln.ner Casing Inside .
Diameter inches
GROUND SURFACE
Top oi Grout N Quantity of Material Used: Outer Casing
ft Bentonite Diameter inches
Pellets, -
Cement, Borghole
T f
Szzlc:ﬂ # Diameter fi
Borehole inches
Diameter
Bedrock ft
Top of Sand Pack L‘R\ Cement/
Bentonite
i H Bottom of Rock Socket/
Top of i Gout Outer Casing ft
Screanarw g
Screen Slot Size Bottom of Inner
Casing ft
Bottom of fi ScreenTypaDZ('z
Screen at ft PVC
Corehole
Stainless Stes! Diameter
Bottom of Pack Type/§ize:
Hole at d 'g- Sand TMLL Bottom of
ravel ____ Corehole _ ft
Bottom of Sandpackat 7 T 7 e/'Ff— O Natural
NOTE: See pageé 136 and 137 for well construction diagrams
i+ -
_ -~ [ ‘9 Moisture
Depth-t. _ NARRBATIVE LITHOLOGIC DESCRIPTION Content
8 .
[l o
o = =
1 Groq/ Cabl’)(\/ Si H\/ Sa\ny?\/ 6@.'4.»/ i th UMNMLS ORON - |
| et ppisdid o Seb ke, m,w( aggle b scbeendid |O O @
3 000
) oNeNe:
? O 0O
° 00O
’ 000
- ORONO
? OO0
- ORONO
B ORONO)
b ONORO®)
13
y O 0O
. O 00




Depth{faet}

Sample
Number

Blows on
Sampler

Buit
Components
CL 8L S GR

Rock Profile

Panetration
Times

Run
Number

Core
Recovery

RQD Fracture

Sketch

HNWOVA
(ppm)

Comments

16

18

19

20

21

22 ——

23

24

25 ——

28 —

27 —

28 —

20 —

30

a

33 —

[ F—

3| —
3
40 —
H“ —

42 —

43 ——

45 el




i

S N

Moisture

|32

Dapihfieets, NARRATIVE LITHOLOGIC DESCRIPTION Co:tent

X
. 00O
. 00O
. 00O
) o¥eXe

000
20
o¥eXe

00O
22

oYeXe
23

00O
24

looo
25

00O
26

00O
27

00O
28

00O
29 .

00O
a0 .
at 000

00O

00O
33

00O
34

00O
35 .

00O
36

00O
a7

00O
L] .

00O
39

| 00O

a0 :

000
41

O 0O
a2

00O
43

00O
44

00O
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Depth(fest)

Sample
Number

Blows on
Sampler

Soil
Components
CL SL S GR

Rock Profile

Penetration
~ Times

Run
Number

Core
Recovery

ROD Fracture
Sketch

Comments

46

47

48 —

49

50 —

51
62 —

53

55

56

57

59 —

60

62 —

65 —

68 ———

70 /]

71

73—

74 —

7B

HNU/OVA
(ppm)
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ot
Deptfel) NARRATIVE LITHOLOGIC DESCRIPTION > coiéem 3
ONOR®

) ONOREG;
. ONONE;
) ONONO;
. C OO0
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) ONONO
) ONORO)
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"Depth{teat)

Sample
Number

Blows on
Sampler

Soil
Components
CL 8L 5 GR

Rock Profile

Penetration
Times

Run

Number, Recovery

Core

RQD Fracture
Sketch

HNWOVA
{ppm)

Comments

78

79

80

81

82

83

85

86

87

88

89

90

a1

92

93

95 —

96

97

28

100 —

101 —

102

103

104 —]

105




Moisture

Depth (f;.el) NARRATIVE LITHOLOGIC DESCRIPTION CoTent
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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 levet
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
(difterence 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 0.183 = 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 Gubic Feet Liter per Meter Cubic Meters
Casingor | FootofDepth | _ 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 " 1.142x10°
2 0,163 0.0218 2.024 2,024 x10°
21/2 0.255 0.0341 3.167 3.167 x109
3 0.367 0.0491 4.558 4.558 x10°
31/2 0.500 0.0668 6.209 8.209 x10°
4 0.653 0.0873 8.110 8.110x10°
R o028 [ 10200 i0.280xi0°
5 1.020 0.1364 12,870 12.670x10°
51/2 1.234 0.1650 16.330 15.330 %x10°
6 1.469 0.1963 18,240 18.240x10°
7 2.000 0.2673 24.840 24.840x10°
8 2611 0.3491 32.430 32.430x10°
9 3.305 0.4418 41.040 41.040 x10®
10 4.080 0.5454 50.670 50.670x10°
1 4.937 0.6600 61.310 61.310x10°
12 5.875 0.7854 72.960 72.960 x107°
14 8.000 1.0680 99,350 99.350 x10°
16 10.440 1.3960 129,850 129.650 x10°
18 13.220 1.7670 164.180 164,180 x10°
20 16.320 2.1820 202.580 202.680x10°
22 19.750 2.6400 245,280 245.280x10°
24 23.500 3.1420 291.850 291.850x107
26 27.580 3.6870 342.520 342,520 x10°
28 32.000 4.2760 397.410 397.410x10°
30 36.720 4.80890 456.020 456.020x10°
32 41.780 5,5850 518.870 518.870x 10*
34 47,160 6.3050 585.680 585.680 x10°
36 52.880 7.0680 656.720 656.720 x10°

1 Gallon = 3.785 liters

1 Meter = 3.281 feet

1 Gallon water weighs 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 = 12.418 x 102 cubic meters per mater 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.
TME Y THDRAWN oH COND. = | TEMP.
GALS. | BORE | - (umhos/cm) (°C/°F)

VOL.

TURB.
(NTU)

COMMENTS

DEVELCFED 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, Liguids, etc.) Valume




Bor'ehole Record for (7 UM -_~/V¢M/

Drilling Log

- Narrative Lithologic Description

- Well Development Record

+ Well Development -- Parameter Measurements

« Investigation - Derived Waste Inventory Sheet




DRILLING LOG FOR (22HM - M

Project Name H&L&V\ /VLI\’\-L_

Site Location

Date Started/Finished b/ g// a

Water

Level (TOIC)

Date

Time

Level{ Feet)

Drilling Company Téé?z‘/@"mm
Driller's Name D(«U)W

Geologists Name /4“.%04) {/“M?
Geologist's Signature M Wd
:Ria Tvoa s /A TE~ EX 8’3

Drilling Methad (s) /L/ 5/4

Bit Size (s} i Auger Sizs (s)

Auger/Split Spoon Refusal

Total Depth of Borehole Is

Total Depth of Corehale Is

Well Location Sketch

DepthFeety | Sampie | Blows on|  oompanents

Soll Penetration| Run

Number | Sampler Rock Profla | 1/mMes | Number
CLSL S GR

Core

Recovery

RQD

Fracture
Sketch

HNu/OVA
(ppm)

Comments

_u’os k)

11

o

13

14

S
A "




Lock Number

OPEN-HOLE WELL.

SCREENED WELL X
Inner Casing
_ Material
= Inner Casing Inside
| Stick-up____ 1t Diameter ____inches
| GROUND SURFACE
1 “Top of Grout . Quantity of Material Used:
# Bentenite
- Pellets
S
Topof Cemen
Sealat f Borehcle inches
Diameter
Taop of Sand Pack ft Cement/
., Bentonite
! Grout
Topof
| Screen at ft
J Screen Slot Size __
i J[ Bottom of Screen Type
Screen at ft 0 pve
] 0 Stainless Steel
) Bottom of Pack Type/Size:
! Hele at ft O sand
! O Gravel
Bottom of Sandpack at O Natural

NOTE: See pages 136 and 137 for well construction diagrams

Stick-up ft

Inner Casing
Material

Inner Casing Inside

Diametar Inches
Quter Casing

Diarmeter inches
Borehole
Diameter________ ft
Bedrock ft
Bottern of Rock Socket!
Outer Casing____ _ ft

Bottom of Inner
Casing ft

Carehole
Diameter

Bottom of
Corehole ft

[ Depth-t.

NARRATIVE LITHOLOGIC DESCRIPTION

Moisture
Content

Dry
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Sample | Blows on Rock Profile | Penetration | Run Core Fraclure HNWOVA
Depthifeat) Nurnber [ Sampler Cfo::-:o ;enel: ock Frotte Times Number | Recovery RQD Sketch (ppm} Comments
i
e _/
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Moisture

Depth{feet). NARRATIVE LITHOLOGIC DESCRIPTION Coztent
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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.

o The niimbher of linaar faat 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 0.183 = A constant conversion factor
which compensates for r*h 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 per Meter of
Hole {in) of Depth Depth
1 0.041 0.0055 0.508 0.609 x10?°
11/2 0.082 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%
3172 0.500 0.0668 6.200 6.209 x10¢
4 0.653 0.0873 8.110 8.110x10®
41/2 0.826 0.1104 10.260 10,260 X310~
5 1.020 0.1364 12.670 12.670x10°
51/2 1.284 0.1650 15.330 15,330 x10°
6 1.469 0.1563 18.240 18.240x10°
7 2.000 0.2673 24.840 24.840x10°
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 50.670x107
11 4.937 0.5600 61.310 61.310x10°
12 5.875 0.7854 72.960 72.9680 x10°
14 8.000 1.0690 98.350 99.350 x10°
16 10.440 1.3960 120.650 120.650 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 245280 x10°
24 23.500 - 3.1420 281.850 291.850x10°
26 27.580 3.6870 342.520 342520 x10°
28 32.000 42760 397.410 397.410x10°
30 36.720 4.9090 456020 456.020 x10°
32 41.780 5.5850 518.870 518.870x 109
34 47,160 6.3050 585.680 585.680 x10°
36 52,880 7.0690 656.720 658.720 x10°

to féet, 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)
COLOR

ODOR

CLARITY

DESCRIPTION OF DEVELOPMENT TECHNIQUE




| WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL.
Mg [—THORAWN_|+ oy COND. TEMP. | TURB. COMMENTS
BORE {(umhos/cm) (°C/°F) (NTU)
caLs. | BN

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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+DrillingLog

- Narrative Lithologic Description

» Well Development Record

« Well Development -- Parameter Measurements

. Investigatibn - Derived Waste Inventory Sheet
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Project Name

Site Location H C/éh S

Water Level {TOIC)

Date

Time

Lavel( Fest)

Date Started/Finished 5 -~ 7‘/0 /

Drilling Company TS?‘AM@A?A_

Drillet's Name el XN/

Geologist's Name Aﬂj Yeio M th \?(
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Rig Type (s) M E ’ﬁg

Drilling Method (s) 240(54/
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Stick-up______ft Diameter____inches Inner Casing Inside
Diameter inches
GROUND SURFACE
Top of Grout [ S g::g;{:f Matarlal Used: OCuter Casing
ft Pellets - Diarneter inchas
Topol Cement g?rehole
Seal at ft ameter______ ft
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Diameter
Bedrock ft
Top of Sand Pack ft Cement/
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Bottom of Pack Type/Size:
Hole at it O sand_ Botiom of
O Gravel Corehole ft
Battom of Sandpack at O Natural
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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 welt 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
fest;

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

Diameterof | Gallons per Cubic Faet Liter par Metar Cubic Matars

Casing or Foot of Depth per Foot of Depth per Metar of

Hole (in) of Depth 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 2.024 2,024 x10°
21/2 0.255 0.0341 3.167 3.167 x10°
3 0.387 0.0491 4.558 4.558 x107?
a2 0.500 0.0668 6.209 6.209 x10°
4 0.653 0.0873 B.110 8.110x10°
412 0.826 0.1104 10.260 10.260x10°
5 1.020 0.1364 12.670 12.670x10°
5112 1.234 0.1650 15.330 15.330x10°
-] 1.469 0.1963 18.240 18.240x10°
7 2.000 0.2673 24.840 24.840x10°
8 2511 0.3491 32,430 32,430 x10°?
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 72.960 x10°
14 8.000 1.0690 99.350 99.350 x10°
16 10.440 1.3860 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 245280 x10°
24 23.500 3.1420 291.850 291.850x10°
26 27.680 - 3.6870 342.520 342.520x10°
28 32.000 4.2760 397.410 397.410x10°
30 36.720 4.9090 456.020 456.020 x10°
32 41.780 5.5850 518.870 518.870x 10°
34 47.160 6.3050 585,680 585.680 x10°
36 52.880 7.0890 656.720 B856.720 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 Gallan water weighs 8.3 Ibs, = 3.779 kifograms
1 Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.419 liters per foot of depth
1 Gallen per meter of depth = 12.419 x 107 cubic meters per meter of depth

INITIAL DEVELOPMENT WATER

WATER LEVEL (TOIC) .

WELL DEPTH (TD)
COLOR

ODOCR

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

GALS. | BORE
VOL.

pH

COND.
{Wmhos/cm)

TEMP.
(°CI°F)

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




Borehole Record for Ogz4m - M

»Drilling Log

+ Narrative Lithologic Description

+ Well Developrhent Record

« Well Development -- Parameter Measurements

* Investigation - Derived Waste Inventory Sheet
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Project Name ﬂ?/’m /”\ﬂvL—/

Water Leval (TOIC)

Site Location Date Time Lavel{ Fagt)
‘ ,

Date Started/Finished 5 / 4{/ / 0

Drilling Company ﬁéq' }4 ﬂ’\ﬂ\l@\ -

Driler's Name _L) 2 U@\/ Well Location Sketch

Geologist's Name ﬂ h/RW Mhh]_'

Geologist's Signaturs M éV

Rig Type (s) Hﬂ'\m A /4"(6/.

Drilling Method (s) .

Bit Size (s) Auger Size (s) ‘f I’#@é !

Auger/Split Spoon Refusal

Total Depth of Borehole Is 5(_«\:‘\

Total Depth of Corehﬁle Is
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Bedrock______ ft
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NOTE: See pages 136 and 137 for well construction diagrams
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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 =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 0.0055 0.509 0.509 x10?
1112 0.092 0.0123 1.142 1.142 x10°
2 0.163 1.0218 2.024 2.024 x10%
21/2 0.255 0.0341 3167 3,167 10
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 a110 B.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 15.330x10°
6 1.489 0.1963 18.240 18.240x10°
7 2.000 0.2673 24.840 - 24.840x107
8 2.611 0.3491 32.430 32.430x10°
9 3.305 0.4418 41.040 41.04040°
10 4.080 0.5454 50.670 50.670x107
1 4,937 0.6600 61.310 61.310x10°
12 5.975 0.7854 72.960 72.960x10%
14 8.000 1.0690 99.350 99,350 x10°
16 10.440 1.3960 129.650 120.650 x10°
18 13.220 1.7670 164.180 164.180 x10°
20 16.320 2.1820 202.680 202.680 x10°
22 18.750 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 4.2760 397.410 397.410x10¢
30 36.720 4.9090 4586.020 456.020 x10°
32 41.780 5.5850 . 518.870 518.870 x 10°
34 47.160 6.3050 535.680 585.680x10°
a8 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 Gallen = 3.785 liters

1 Mater=3.281 feat

1 Gailon water weighs 8.33 Ibs. = 3.772 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




)

WELL DEVELOPMENT - PARAMETER MEASUREMENTS

TOTAL VOL.

W
TIME WITHDRAWN

GALS. | BORE
VOL.

pH

COND.
(umhos/cm)

TEMP.
(°CI°F)

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, Liguids, etc.)

Volume
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SOIL AND SEDIMENT CLASSIFICATION

GRAIN-SIZE SCALE (Modified Wentworth Scale) PROPORTIONS USED IN
_ U.S. Standard DESCRIBING SOILS
phi mm inches  Sieve Series  Grade Name
=12 4096 J— ) - ey Targe Trace - Particles are
-1 2048 e BD.B I present but estimated
arge o
10 1024 ' Boulders to be less than 5%
mediun Few - 5 to 10%
e R e 202 po—n Little - 15 to 25%
-8 256 e 101 . — Some - 30 to 45%
7 128 e B0 Cobbles Mostly - 50 to 100%
small GRAVEL
-5 64 cevrieinns 2282 . B3 MM A i H
very coarse i.e.: Sand with a trace of silt
5 32 e 1,26 e 31,5 MIM =.95% Sand, <5% Silt
coarse .
-4 16 . X 16 mm
medium Pebbles (When sampling gravelly
3 8 e (.32 Bmm solls with a standard split
fine spoon, the true percentage of
2 4 016 —— No.5 gravel is often not recovered
very fine : due to relatively small sample
-1 2 e 008 diameter.}
very coarse
0 1 — 0.04 .. No. 18
coarse Sand SAND
+1 0.500 No. 35
medium
+2 0.250 No. 60
fine
+3 0,125 No. 120 -
) o082 Mo 230 very fine Soft Density from Standard
+ .S 0. i
P Penetration Test (ASTM D1586})
+5 0.031 Silt
medium Granular Soils Cohesive Soils
+6 0.016 r
ne 0-10: Locse 0 -4: Soft
+7 0.008 _ MUD 10-30: Medium | 4 - 8 : Medium Stiff
very fine Dense 8-15: Stiff
+8 0.004 30 - 50:Dense 15 - 30 : Very Stiff
coarse ) Over 50: Very
+9 0.002 Dense
medium
+10 0.001
fine
+11 £.0005
. very fing CLAY
+12 p.0o025 SIZE
CLASSIFICATION CHART(United Soil Classification System}
MAJOR DIVISIONS
GRAVELS GW | Well-graded gravels or gravel-sand mixtures,litile or no fines
(More than 1/2 GP | Poorly graded gravels or gravel-sand mixtures litlle or no fines
of coarse
fraction > GEM | Silty gravels, gravel-sand-silt mixture
No. 4 sieve size) CC | Clayey gravels, gravel-sand-clay mixiures
SANDS SW | Well-graded sands or gravelly sands, little or no fines
(I\:ore than 1/2 SP | Poorly graded sands or gravelly sands, Kitle or no fines
of coarse - —
fraction < SM Silty sands, sand-silt mixtures
No. 4 sieve size) SC | Clayey sands, sand clay mixlures

ML | Inorganic sills, and very fine sands, rock flour, silty or clayey fine sands or clayey silts wilh slight plasticity
SILTS AND CLAYS[ o [ Inorganio clays, of low to medium plasticity, gravelly ciays, sandy clays, silly clays, lean clays

LL< 50
OL | organic sits and organic clays of low plasticity
: MH | Inarganic silts, micaceous or diatamaceous, 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 silts

HIGHLY Pt Peat and ather 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 unpol-
ished surfaces

Subangular Particles are similar to angular
descripticn but have rounded
edges

Subrounded  Particles have nearly plane sides
but have weli-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

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 cannoi be broken
with finger pressure. Specimen will
break into pieces between 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 sgueezing.

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.

Criteria for Describing Structure

Description

Criteria

Straiified

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 ¢olor with the layers
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, stich as small
lenses of sand scattered through a
mass cf 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
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 scil but readily
indented with thumbnai!

Very Hard  Thumbnail will not indent soit

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

Description  Criteria

A 1/8 inch (3 mm) thread cannot be
rolled at any water content.

Nohplastic

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

Low

Medium The thread is easy to roll and not
much time is reguired to reach the
plastic limit. The thread cannot 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.

Identification of Inorganic Fine-Grained Soils
from Manual Tests

Sail
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 Low to Noneto | Low to medium
medium slow
CH Highto very | None High
high

The particle shape shall be described as follows
where length, width, and thickness refer to
greatest, intermediate, and least dimensions ofa
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 elengated

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

WM
“60 S4N06,

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

cioliviRclixeliolNe,
= 010D 0]00

. VERY ANGULAR SuB- sue- ROUNDED WELL-
ANGULAR ANGULAR 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 fractured, but discontinuities are not
stained.
Slighty Hock 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
crumnbly.
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 < .04 in. <1mm
Planes Parting .04in. - 24 in. Tmm - 6mm
Banded 24 in. - 1in. 6 mm-3cm
Thin 1in -4in. 3em-9.1¢em
Medium 4in.-12in. 9.1 em - 30.5 em
Thick 12 in.- 36 in. 305¢cm-tm -
Massive > 36 in. >1m
Joints and Very close <2in. <5.1¢cm
Fracture Close 2in, - 1ft. 51-305cm
Spacing Moderately close ift. - 3 ft. 30.5cm - 91.4 em
Wide 3ft.-10ft. 91.4ecm-3M
Very wide > 101t >3 M
Voids Peorous 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 fimit will vary with
core size.
Cavity Larger than the diameter of the core.

Rock Particle Percent Composition Estimation

0

5%

10% 15% 25% ' 50%
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FORMS: CORE-BOX-BX11

ABC LANDFILL
SYRACUSE, NEW YORK
XA-8022

MOHITORING WELL Mw-1
BOY 1 OF 2

CORE RUN 1 12,8228

BECINMING CORE RUN 2 22.8° - 30.57

EXAMPLE: QUTSIDE CORE BOX COVER

RECORD THIS INFORMATION ON EACH END PANEL

SITE NAME . WELL NUMBER
BOX ——OF ___
LOCATION . oREs ¥
JOB NUMBER . FoOTAGE
SIDE PANELS

@ecology and environment

COREBOX DETAIL
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FORMS: CORE-BOX=8X11TX
At oo s

@eco}ogy and. environment

ROCK CORE HANDLING AND COREBOX PACKING

5.

NOTES:

HANDLING OF CORE — THE TOP OF THE CQRE SHALL BE PLACED AT THE
BACK LEFT CORNER OF THE CORE BOX. THE REMAINING CORE SHALL
BE PLACED TO THE RIGHT OF THE PRECEDING SECTION. THE CORE BOX
SHALL BE FILLED IN THIS MANNER WOVING TO THE FRONT SECTIONS OF
THE BOX AS NEEDED. THE BEGINNING &Ff EACH RUN SHALL BE MARKED
ON THE CORE AND ALSD NOTED WITH # MARKED WOODEN BLOCK.

CORE LABELING - THE TOP OF THE CORE WILL BE SHOWN ON EACH PIECE

OF CORE WITH AN ARROW WRITTEN IN & BLACK WATERPROOF WARKER.
THE ARROW WILL INDICATE WHICH END @F THE CORE iS NEARER
GROUND SURFACE.

OTHER MARKS MADE ON CORES MAY MCLUDE:
-~ MECHANICAL BREAKS
=~ DRILLING FQOTAGES

CORE LOSS - MISSING SECTIONS OF LURE WILL BE SHOWN BY WOODEN

SPACER BLOCKS. THE SITE GEDLOGIST WILL INSERT THE SPACER
INTO THE COREBOX N PLACE OF THE MISSING SECTION. THE SPACER
SHOULD INDICATE THE RUN NUMBER AMD FOOTAGE OF THE MISSING CORE.

CORE BOX LABELING - INC.LUDE THE FOLLOWING:

OUTER CORE BOX COVER

TOP LEFT: PROJECT NAME
- CITY, STATE
PROJECT NUMBER

LOWER RIGHT: MONITORREG WELL (MW1)
(EXAMPLE) BOX 1 OF 2
CORE RUN ' 12.5'-22.5°
BEGINNING CORE RUN 2 22.5' — J0.5'

BOTH QUTSIDE PANELS

SITE NAME . WELL NUMBER
LOCATION =~ = BOX__ OF___

JOB NUMBER = CORE # EEE
FOOTAGE

INSIDE CORE BOX COVER

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

RUN DEPTH (FT. BGS) | ACTUAL % | gop | OVA/HNU | coumenTS
NUMBER oo o RECOVERY (o) | ©

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

CORE BOX STORAGE — CORE BOXES FROM ALL SITE WELLS WILL BE

MOVED FROM WELLHEADS ON A REGULAR BASIS AND STORED IN A
DESIGNATED AREA. THIS LOCATION SHEULD BE IN AN AREA WHERE
THE CORE BOXES WILL BE UNDISTURBEG. WHEREVER POSSIBLE, THE
COREBOX STORAGE AREA SHOULD BE IWDOORS.

CORE BOX LOGGING DETAIL
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ROCK QUALITY DESIGNATION AND FRACTURE FREQUENCY

Core barings 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 a 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 hols 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 measure of the core
quality than the fracture frequency. Core loss, weathered and soft
zones, as well as fractures, are accounted for in this datermina-
tion. The RQD provides a preliminary estimate of the variation of
the in situ rock mass properties from the properies 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 propetties similar to
that of an intact specimen. RQD values ranging from 0 to 50 -
percent are indicative of a poor quality rock mass having a small
fraction of the strength and stiffness measured for an intact
specimen.

RQD (Rock Quality Designation)

0 -25 VeryPoor

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

90 - 100 Exceltent

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 parficular case, the core recovery was 50
inches and the medified 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 drilling process, as well as in natural fractures previously
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. Thess fresh breaks ocecur
during driling and handiing of the core and are 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, Poor driling
techniques will "penalize" the rock by lowering its apparent quality.
itis difficult to distinguish between drilling breaks and those
natural and inciplent fractures that reflect the quality of the rock
mass. In certain instances, it may be advisable to include all
fractures when estimating RQD. Obviously, sore judgment is
involved in core logging.

Another 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

I

2

R
10'/ \ 10"

3n

Madified Core
ecovery

4

4
5

g

4

5"

g

37

5"

SAYaR NS SRy

|

50

Core Run 60"
(Corrected depth

34"

—63-'-4; x 100% = 57% = Fair

to corrected depth) 0"

Typical calculation of RQD of & single core run. Note that the run is calculated from corrected depth to corracted 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 ft* gal f? g/em?
52* 70 88 1.2 1.9
6 B0 9.7 1.3 18
7 94 10.5 14 17

Table values refiect the cement mixture obtained using one 34 |b
sack of AP Class A/Portiand Type | cement (one cubic fool) with
specified volume of water.

The addition of benicnite 1o cement requires that the amount of water
alsa be increased, 5.3 % water by weight should be added for each
1.0% of benonite by weight added.

*This is the minimum volume of water needed to
hydrolize one 94 |b. sack of cement (neat cement

slurry)

ANNULAR VOLUME ANNULAR VOLUME CHART ({cubic feet/linear feet)*
Borehole Diametar (O.D.}
ANNULAR VOLUME FORMUILA (gallons)
Casing {1.D} 6" 7 a8 ar 10"
V= (d,2 - d,?) (D) (.041)
_ r A7 24 82 - -
V = Volums (gallons)
d, = Diameter of borehole {inches) 4" - .16 24 a3 -
d, = Casing O.D. {(inches)
, 6" - - AL 20 31
D = Depth of drilled hole to fill {feet) .

Note: Add extra cement/groul 1o account for seapage or loss due to voids around drill hole.

GENERAL INFORMATION

CONVERSION FACTOR CEMENT - ONE SACK WATER .
Multiply By To Obtain Weight 94 lbs. Density - 8.32 Ibs./gallons
Cubicfest  7.4805  Gallons {U.S.) Valume ';'.ga ngal“’“s 62.23 Ibs/ 1t*
Galions 0.1337 Cubic feet Density 3,15 glom® 1.0 gallons/cm?
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Protective
Lockable
Stesl Casing

GROUND SURFACE

Cap (Vented)

Concrete
Drainage Pad

Borehole

Portland Cement
3% Bentonit:
Grout

Pelletized

Bentonite
Seal

Coarse Silica
Sand Pack

Stainless Steel/PVC
Casing

Stainless Steel/PVC

Well Screen

Stainless Steel/PVC
Piug (Solid)

TYPICAL SCREENED MONITORING WELL CONSTRUCTION




-

Protective Lockable
Steel Casing

Concrete
Drainage Pad

GROUND SURFACE

Borehole —————=

Low Carbon
Steel
Casing
Portland Cement
3% Bentonite
 Grout

TOP OF COMPETENT BEDROCK

Open-Bedrock
Barehole

Y

TYPICAL OPEN-HOLE MONITORING WELL CONSTRUCTION
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