Nye County Early Warning Drilling Program Phase VI Drilling Report
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NWRPO-2010-03

Example of Alluvium Drill Cuttings Geologic Logging Form

Alluvium Drill Cuttings Logging Form - Nye County Nuclear Waste Repository Project Office
Borehole ID: NC-EWDP-4PC (Phase 6) Driller/Drilling Company: Nick Owens/Drill Tech, Inc. Driling Method: Air-rotary reverse-circulation Alluvium Depth (ft bgs): 0to 460 Start Date: 6/9/2008 End Date: 7/1/2008 Page 1 of 4
Depth Interval Sample Density Moisture Particle Size Distribution Gra- Estimated Gravel/Sand HCL Major Rock Type
(feet bgs) Drilling Data Measurements Content (%) ding Plasticity GrainShape Cementation Reaction (%)

5 % - » o

%_ § 5 g— § -% § - g 2] g

f"i g g ;Z Q;Z ;_9 a g - g %' gé % Munsell g E ‘% = uscs g g = = P g

Date 5 Date E_— Sample s-a@ 2a G% 8 g 33 % %6 % Color = 2] & ("_’)__r! ,;‘G‘) g) = % Group E é g § z|s % 2lz|s|2 g <] o
6/9/2008 BW 8/5/2008 Jsw 4PC-0-5 0.00 5.00 2.50 1.10 5.500 l:l l:l l:l l:l l:l I:l I:l I:l I:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l
6/9/2008 BW 8/5/2008 Jsw 4PC-510 5.00 10.00 2.50 1.10 2.00 5.500 10YR 5/3 I:l I:l I:l 54 45 1 0 1 I:l l:l l:l l:l GW I:l I:l I:l D I:l I:l I:l I:l 100
6/9/2008 BWY 8/5/2008 Jsw 4PC-10-15 10.00 15.00 2.50 1.10 5.00 5.500 10YR 5/3 l:l l:l I:l 22 76 2 0 2 l:l l:l l:l [l 3w l:l l:l l:l I:‘ l:l I:l I:l I:l 100
6/9/2008 BwW 8/5/2008 Jsw 4PC-15-18.3 15.00 18.30 2.50 1.10 0.50 5.500 75YR 56 l:l l:l I:l 42 57 1 0 1 l:l I:l I:l l:l sSw l:l l:l l:l IZl I:l l:l I:l I:l I:l 100
6/10/2008 BW 8/5/2008 Jsw 4PC-18.3-20 18.30 20.00 2.50 1.10 0.00 5.500 I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l D I:l I:l I:l I:l I:l
6/10/2008 BW 8/5/2008 Jsw 4PC-20-25 20.00 25.00 2.50 1.10 0.00 5.500 I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l D I:l I:l I:l I:l I:l
6/10/2008 BW 8/5/2008 Jsw 4PC-25-30 25.00 30.00 2.50 1.10 5.00 5.500 10YR 513 I:l I:l I:l 27 72 1 0 1 I:l I:l I:l I:l SwW I:l I:l I:l D I:l I:l I:l I:l 100
6/10/2008 BW 8/5/2008 Jsw 4PC-30-31 30.00 31.00 2.50 1.10 2.50 5.500 l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l
6/10/2008 BW 8/5/2008 Jsw 4PC-31-35 31.00 35.00 2.50 1.10 1.50 5.500 10YR 5/3 I:l I:l I:l 31 68 1 0 1 I:l I:l DE SW I:l I:l I:l D I:l I:l I:l I:l 100
6/10/2008 BwY 8/5/2008 JSwW 4PC-35-40 35.00 40.00 2.50 1.10 2.00 5.500 10YR 5/4 l:l l:l I:l 44 55 1 o} 1 l:l I:l I:l E 3w l:l l:l l:l I:‘ l:l I:l I:l I:l 100
6/10/2008 BwW 8/5/2008 Jsw 4PC-40-45 40.00 45.00 2.50 1.20 2.50 5.500 758YR B3 l:l l:l I:l 32 67 1 0 1 l:l I:l I:l l:l sSw l:l l:l l:l I:‘ l:l I:l I:l I:l 100
6/10/2008 BW 8/5/2008 Jsw 4PC-45-50 45.00 50.00 2.50 1.20 2.50 5.500 7.5YR 63 I:l I:l I:l 31 66 3 0 3 I:l (] | SwW I:l I:l I:l D I:l I:l I:l I:l 100
6/10/2008 BW 8/5/2008 Jsw 4PC-50-52.8 50.00 52.80 2.50 1.20 10.00 5.500 l:l l:l l:l l:l l:l I:l I:l DE l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l
6/10/2008 BW 8/5/2008 Jsw 4PC-52.8-55 52.80 55.00 2.50 1.20 2.00 5.500 7.5YR 613 I:l I:l I:l 18 80 0 2 2 I:l l:l l:l l:l SW I:l I:l I:l D I:l I:l I:l I:l 100
6/10/2008 BWY 8/5/2008 JSw 4PC-55-60 556.00 60.00 2.50 1.60 2.00 5.500 75YR B3 l:l l:l I:l 16 82 1 0 1 l:l l:l l:l [l Sw l:l l:l l:l I:‘ l:l I:l I:l I:l 100
6/10/2008 BwW 8/5/2008 Jsw 4PC-60-85 60.00 65.00 2.50 0.00 6.500 l:l l:l I:l I:l l:l l:l I:l I:l l:l l:l l:l l:l l:l I:l I:‘ l:l I:l I:l I:l I:l
6/12/2008 BW 8/5/2008 Jsw 4PC-65-70 65.00 70.00 2.50 0.70 2.50 6.500 5YR 4/3 I:l I:l I:l 41 59 0 0 0 I:l I:l I:l I:l SwW I:l I:l I:l I:l D I:l I:l I:l 100
6/12/2008 BW 8/5/2008 Jsw 4PC-70-75 70.00 75.00 2.50 0.70 2.00 6.500 EYR 4/3 == 41 59 0 0 0 O I:l I:l I:l sSw O O Olololo ] 100
6/12/2008 BW 8/5/2008 Jsw 4PC-75-78.6 75.00 78.60 2.50 0.70 10.00 6.500 I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l I:l D I:l I:l I:l I:l I:l
6/12/2008 BW 8/5/2008 Jsw 4PC-78.6-80 78.60 80.00 2.50 0.70 2.00 6.500 EYR 4/3 l:l l:l l:l 18 81 1 0 1 l:l El l:l l:l l:l SP l:l l:l l:l l:l l:l l:l l:l l:l 100
6/12/2008 BW 8/5/2008 Jsw 4PC-80-85 80.00 85.00 2.50 0.80 2.00 6.500 EYR 4/3 I:l I:l I:l 24 75 1 0 1 I:l El I:l I:l E SW I:l I:l I:l D I:l I:l I:l I:l 100
6/12/2008 BWY 8/5/2008 Jsw 4PC-85-90 85.00 90.00 2.50 080 2.00 6.500 5YR 4/3 l:l l:l I:l 19 79 1 1 2 l:l l?l I:l I:l l:l 3w l:l l:l l:l I:‘ l:l I:l I:l I:l 100
6/12/2008 BwW 8/5/2008 Jsw 4PC-90-93.6 80.00 93.60 2.50 080 10.00 6.500 l:l l:l I:l I:l l:l l:l I:l I:l l:l l:l l:l l:l l:l I:l I:‘ l:l I:l I:l I:l I:l
6/12/2008 BW 8/5/2008 Jsw 4PC-93.6-95 93.60 95.00 2.50 0.80 2.00 6.500 EYR 4/3 I:l I:l I:l 25 73 1 1 2 I:l I:l I:l I:l SwW I:l I:l I:l D I:l I:l I:l I:l 100
6/12/2008 BW 8/5/2008 Jsw 4PC-95-100 95.00 100.00 2.50 0.80 2.00 6.500 EYR 4/3 l:l l:l l:l 18 79 2 1 3 l:l l:l l:l l:l sw l:l l:l l:l D l:l l:l l:l l:l 100
6/13/2008 BW 8/5/2008 Jsw 4PC-100-105 100.00 105.00 10.00 0.80 2.50 6.500 EYR 4/3 l:l l:l l:l 12 86 1 1 2 l:l Ololc SW l:l l:l l:l l:l l:l l:l l:l l:l l:l 100
6/13/2008 BWY 8/5/2008 Jsw 4PC-105-110 105.00 110.00 10.00 0.80 2.00 6.500 5YR 6/4 l:l l:l I:l 8 87 4 1 5 l:l l:l l:l E Sw lzl l:l l:l l:l I:l |2| l:l I:l I:l I:l El 100
6/13/2008 BwWY 8/5/2008 Jsw 4PC-112.1-115 112.10 115.00 10.00 080 4.50 6.500 5YR 6/3 l:l l:l I:l 8 87 4 1 5 l:l I:l I:l l:l sSw l:l l:l l:l I:l l:l I:l I:l I:l 100
6/13/2008 BW 8/5/2008 Jsw 4PC-115-120 115.00 120.00 10.00 1.00 2.00 6.500 5YR 5/4 I:l I:l I:l 8 89 4 1 5 I:l I:l I:l I:l SwW I:l I:l I:l I:l I:l I:l I:l I:l 100
6/13/2008 BW 8/5/2008 Jsw 4PC-120-125 120.00 125.00 10.00 1.00 0.50 6.500 EYR 4/3 l:l l:l l:l 7 88 4 1 5 l:l I:l I:l I:l SwW l:l l:l l:l D l:l l:l l:l l:l 100
6/13/2008 BW 8/5/2008 Jsw 4PC-125-130 125.00 130.00 10.00 1.00 1.00 6.500 EYR 4/3 l:l l:l l:l 11 87 2 0 2 l:l I:l I:l I:l SW l:l l:l l:l l:l l:l l:l l:l l:l 100
6/13/2008 BW 8/5/2008 Jsw 4PC-133.4-135 133.40 135.00 10.00 1.00 2.50 6.500 EYR 5/4 ElElE 13 79 4 4 8 N l:l l:l l:l SW-SM Ololo ] [ O 100
Nuclear Waste Repository Project Office Printed 5/24/2010 from NC Drilling v3.6_4_24_09mdb
Figure 2.3-1
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Nye County Early Warning Drilling Program Phase VI Drilling Report Figures

Non-Alluvium Logging Form - Nye County Nuclear Waste Repository Project Office
Borehole ID: NC-EWDP-4PD (Phase 6) Driller/Drilling Company: Nick Owens/Chris VanKeuren/Drill Tech, Inc. Driling Method: Conventional Mud-Rotary Non-Alluvium Depth (ft bgs): 1770to 1860 Start Date: 8/7/2008 End Date: 10/7/2008 Page 1 of 1
Depth Interval 1 HCL Rock Unit
Logged Checked (feet/bgs) Drilling/Coring Data Sample Density Data “(’I:Z'::s: az‘;n Tuff Car- Weathering Structure | Matrix Phenocrysts Clasts
Sedimentary |bon-
s DEpe- ate Mafi Quartz Feld Pumi Lithi
5 2 < & @ © sition | Welding | Alteration = RlCS 2l eldspar Hriice Ll
o = =
55| 2| E| 5| ¢ i e z g g
E Q @ © 2 =) a2 o < 9 (w B=1 o
28| 8| = =| =| &|zg2| 3 > . o |8ledzl lolal | ge 1o |58
g5 z S g =y ? = g e |.g 2. |Munsell |5 il i 2 g e 95 5| E ) % g g- = s g g @ E E 3 % Munsell | Max. Munsell | Masx. Munsell | Max. Munsell | Max. Munsell | Max.
Sample o -3"."_‘?c| g5 %2 g3 ’_\E E: AE Color |5 |= z|=|23|5/2 9§§§s§§§gﬂﬂ§ﬂ2 ggggjggj:gg 813 B ge|e|Q| %by | Color | Size | % by| Color | Size | % by [ Color | Size [ % by | Color | Size | % by | Color Size
S2|3F|38 |32|88|89 85|88 wmof393l5R | DITRl42 R B|E BE5 830522525 8 2|2 5 &2 G E g aE|2fs| vor |Smool emm| Vol | symbol | mm) | Vol | Symbol | (mm)| Val. | Symbol | (mm) | Vol |Symbol | (i)
1
08/07/08| BW (09/05/08| JSW 4Pli)-7187(’)70- 1770.00[1780.00 15(()) 0| 0.50 156.00 | 7.88 2.5Y 8/4 i W || Vv “ ‘ || ‘ ‘H v v [ v ‘ 3 N25 4 1 CL 1 0 10 N8 3 1 5 YR5/2 2
I I T I
08/07/08| BW (09/05/08| JSW 4P1IZ7)’-;37£8!0- 1780.00|1783.80 158.0 0.50 15.00 | 7.88 2.5Y 8/4 ] Wl 1] || v ‘H ‘ |‘| ‘ ‘H WV v [ v ‘ 2 N2.5 2 1 CL 1 0 10 N8 3 0
| T T 1
08/07/08 BW |(09/05/08( JSW 4PD;;€§3_8— 1783.80(1790.00 15(())_0 060 500 | 7.88 2.5Y 84 V\V ‘ v ‘ ‘ || \V|V ‘H ‘ |‘| ‘ ‘H W v ‘ v ‘ 1 N25 1 1 CL 1 0 10 N8 3 0
1 1 T 1
08/07/08 BW |(09/05/08( JSW 4PI1Dé107090- 1790.00 [1800.00 15((]].0 0860 10.00 | 7.88 2.5Y 8/4 V\V ‘ v ‘ ‘ || \V|V ‘H ‘ |‘| ‘ ‘H ~ v ‘ v ‘ 1 N25 1 1 CcL 1 0 10 N8 3 1 5 YR 5/2 1
1 1 1 1
08/07/08| BW (09/05/08| JSW 4P?;;11£(;)00- 1800.00[1510.00 15(()].0 1.10 10.00 | 7.88 2.5Y 8/4 v N~ || Vv ‘H ‘ |‘| ‘ ‘H v v [ V7 ‘ 2 N25 3 1 CL 1 0 10 N8 3 0
1 I 1 I
08/07/08| BW (09/05/08| JSW 4P?é12%10- 1810.00|1820.00 15((]].0 1.10 10.00 | 7.88 2.5Y 8/4 ] el 1] || v ‘H ‘ |‘| ‘ ‘H v v [ v ‘ 2 N2.5 2 3 CcL 1 0 10 N8 3 0
1 1 1 1
08/07/08 BW |(09/05/08( JSW 4PI13-813£:)20- 1820.00 [1830.00 15(()]_0 1.00 10.00 | 7.88 105‘;3R V\V ‘ v ‘ ‘ || \V|V ‘H ‘ |‘| ‘ ‘H w v ‘ v ‘ 1 N25 1 3 CL 1 0 10 N8 3 0
1 1 T 1
08/07/08| BW |(09/05/08( JSW/ 4PF|)_811.%30_ 183000 [1840.00 15(()1.0 1.00 10.00 | 7.88 1%‘;3R V\V ‘ v ‘ ‘ || \V|V ‘H ‘ |‘| ‘ ‘H v v ‘ v ‘ 1 N25 1 1 CL 1 0 10 N8 3 0
1 1 1 1
08/07/08| BW |(09/05/08| JSW | 4PD-1840- [1840.00]1846.60(150.0( 1.00 10.00 | 7.88 10YR ‘,“, ‘ v ‘ ‘ | ‘\’|\’ H ‘ ‘l ‘ H w v ‘ ~ ‘ 1 N25 1 1 CL 1 0 10 N8 3 0
1846.6 0 713 ! 1 ! 1
10/07/08| BW |11/25/08( JSW 4PD1-;236.6- 184660 |1850.00 20(()].0 0.32 7.88 1(%"4”3R v el 1] || v ‘H ‘ |‘| ‘ ‘H WV ¥ [ v ‘ 1 N25 1 1 CL 1 0 10 N8 3 0
1 | 1 1
10/07/08| BW |11/25/08| JSW | 4PD-1850- [1850.001850.00(200.0| 0.20 7.88 10YR V] T T [ W] ‘ I =] > v [ v ‘ 1 N2.5 1 1 CcL 1 0 10 N8 3 0
1860 0 713 ] | | ]
Ntuclear Waste Repository Project Office Printed 5/24/2010 from NC Drilling v3.6_4_24_09.mdb
Figure 2.3-2

Example of Non-Alluvium Drill Cuttings Geologic Logging Form

NWRPO-2010-03 6 June 2010



Nye County Early Warning Drilling Program Phase VI Drilling Report

Figures

For surface completion delail see Wellhead Protection Diagram

1114 Sch. 40 Cou
0 ft-496.5
0ft-737.2f)
(OR- 1058 )

pﬁdmmmwmm-nmwmm

S Lovet 161n. O.0. X 1/4-Inch wall Steel Surface Casing
(0fi-100f)
211in, Nominal
{0f-102f)
EXPLANATION
~326 1
® Dry Casing Seal or equivalent
Cement or Concrete Grout
- : Sand (8/12 Mesh) /
4not % Gmnufg'rasnt;iga(a Mesh)
15 n, Nominal Borehole 22 (21 by weight
(10218502 /). S % >30% solids Bentonite Grout
gt — — 6388t 238 Colorado Silica Sandpack (8112 Mesh)
TR — — 73891 |EE|:| Well Screen
1000ft — .-- ) 0999
g 2
10571 — . _ — 105091
85/8in. O.D. x 1/4in. wall Steel Well Sreens
Roscoe Moss Louvered “Ful-Flo” Screen
0.050 in. apertures with weld-collared couplings
126011 — 126051t
B5/8in. 0.D. x 1/4 in. wall Stesl Well Casing
20t nominal lengths with bevel-cut weld coupling
14771 — — 14805
15510 — o | — 155081
Note: 2 7/8 in. OD flush-threaded tremmie fine
from 1834 to 314 ft was abandoned in hole,
Nye County, Nevada
Nuclear Waste Repository Project Office
= — 178081 Early Warning Drilling Program
i Well Completion Diagram
1860 . (T, D.- 8508 In,) 18582 {15in) —_ - NC-EWDP-4PD
Date: 07/09 Checked by: LK
Scale: none Drawn by: JSW
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Comparison of Particle Size Distribution Data vs. Depth for 4PB
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* | (74010 1,110ft) SAND WITH CLAY AND GRAVEL INTERBEDDED
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(1,450t0 1,540 1t) BASALT LAYA FLOW
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GRADIMG INTO CLAYEY SAMND

(1,776t0 1,860t TD) ASH-FLOW TUFF

Mote: 200 passing data not shown for presentation purposes
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Summary Lithologic Log for NC-EWDP-4PD

Depth

Lithology

Description

1in:B5ft

100

For ease of distussion, wells and barghales discussed in this section are referred fo using the last three characters of their official designafion (i.e., NC-EWDP-4PD is
referred to as 4PD) Boreholes 4PE, 4PC, and 4PD were all drilled &t the same sife.

Cuttings samples of unconsolidated geologic media (@lluvium and valley-fill sediments} from 4PD were collected during mud rofary drilling operafions. These samples are
not representatve of in-sifu conditions and do not provide representative paricle size distribufion (PSD} classification. Therefora, this summary lithologic log was
developed from several data sources. The infenval from surface fo 460 feet (i} used a combination of P80 data from boreholes 4PE, 4PC and geophysical log data fram
APD. The interval fram 460 to 850 ft used PED data from 4PE and geophysical log data from 4PD. The imferval from 850 fo 1,860 ff primarily used geophysical logging
data and cutfings sample data from 4PD. Below 740 ff, no Unified Soils Classificafion System descripfors were applied to the unconsolidated sediments; however, fhey are
described in a manner similar fo the sediments abowe.

(0 fo 165 fff WELL-GRADED SAND WITH GRAVEL (SW} INTERBEDDED WITHWELL-GRADED SAMD WITH SILT AMD GRAVEL (SW-SM}:

Unif vonsists of predominantly thick layers of wel-graded sand with gravel (SW) up fo 30 ff thick inferbedded with thinner layers of well-graded sand with silt and granee|
(SW-S M} up fo 15 fi thick. The fwao thickest layers of well graded sand with gravel occur from 35 to 65 ft and af the base of the unif from 140 fo 165 fi. Thres thin gravelly
layers occur af the fop of the unit from 10 f0 15 ff, in the middle af 95 fo 100 f, and within the basal intendal from 145 {0 150 f. Finesin the unit hawe no plasticity. Gravel
clasfs are volcanic inarigin, subrounded fo subangular from surface fo 105 ff, and angular from 105 to 165 ff. Sediment color is vaniable and ranges from brown (10YR 5/3}
fo light brown (7.5¥R 63} fo reddish-brown (5%R 4/3 and 5/3} fo light reddish-brown (5¥R 6/4}. Unit is nof generally cemented, but cementation was obsernsed from 65 fo
F0 ff, 100 40 120 ff and af the base of the unif fram 160 o 165 ff. Sample reacfion fo 10 pereent (%) hydrochlonic aeid (HCI} is predominantly weal, bui sfrong reactions
oceur fram 5 to 15 ff, 45 fo 50 ff, 105 fo0 120 ff, and at the base of the unif from 160 fo 165 ff. All sam ples were wet due fo driling methods.

200

(185 fo 255 fi} WELL-GRADED GRAVEL WITH SILT AND SAND (GW-GM} GRADING INT OWELL-GRADED SAND WITH SILT AND GRAWVEL (SW-Shi}:

Upper part of the unif fram 165 to 215 ft consists of wellbgraded gravel with silf and sand (GW-GM} and contains thin layers of well-graded sand with silf and gravel
(BW-SM} and well-graded gravel with sand (GW). The lower par of the unif, from 215 fo 255 ff, consists of well-graded sand with silf and gravels (8W-8M} and contains
thin layers of wellgraded gravels with sif and sand (GW-GM}. Layering in both upper and lower parfs is 5 to 10 f thick. Fines are nonplasfic from 165 fo 215 ff and have
low plasticify from 215 to 255 ft. Gravel clasts are wvolcanic in arigin and range in shape from angular fo subrounded. Sediment solar ranges from reddish-brown (5YR 543

| @nd 5/4} to brown (7. 5YR 53} Cementation is variahle from none to moderate from 165 {0 235 f and moderate from 235 fo 255 ff. Sample reaction to 10% HC is variable,

ranging from none to strong from 165 fo 235 ff and strong from 235 o 255 ff. Al samples were wet due to wet drilling methods.

300

(255 {0 305 fiy WELL-GRADED GRAVEL WITH SILT AND SAND (GW-Gh}

Unit vonsists of a thick, uniform, well-graded gravel wih sif and sand (GW-GM}. Unif contains ane thin (5 ff} layer of sand with silf. Fines have low plasficity. Grawel clasts
are voleanic in origin, predominantly subrounded from 255 t0 275 ff and range from rounded fo angular from 275 fo 305 . Sediment color s predominantly reddish-brown
(9vR 5M}. Cementafion ranges from moderate to weak. Sample reaction to 10% HCl is weak to sfrong.. All samples were wet due to wet drilling methods.

o (305 fo 390 fi} WELL-GRADED GRAVEL WITH CLAY AND SAND (GW-GC} INTERBEDDED WITH WELL-GRADED SAMD WITH CLAY AND GRAVEL (SW-SCk

Unif consists predaminantly of thin layers of well-graded gravel with clay and sand (GW-GC) approximately 5 ff thick inferbedded with thin layers of wellgraded sand with
clay and gravel (8W-5C} ranging from 5 to 10 ff thick. Twao 5-fi-thick layers of silfy sand occur at 305 fo 310 ff and 320 {0 325 1, A 5-fithick layer of well-graded gravel
occurs 355 fo 360 ff. Fines increase in the basal secfion of the unif from 360 to 380 ff with clayey sand predominating. The basal secfion also contains a 5-fi-thick layer of
we||-graded gravel with clay from 365 fo 370 ft and a 5-ftthick layer of clayey gravel from 375 fo 380 ff. Fines have low plasficty. Gravel clasts are volcanic and
subrounded to subangular. Color of sediment is brown (5YR 4/3 and 5/} from 305 fo 385 ff and light brawn (7.5v R £} at the base of the unit from 385 fo 300 .

| Cementafion is weak o moderate from 305 to 365 ft and no cementation was obsersed from 365 fo 380 ff. Samples react weakly to strongly with 10% HCI from 305 fo 365

fi, and display no reaction fram 365 to 380 ff. From 305 to0 340 ff samples were wef due fo wet drilling methods; howewer, the borehoke began producing water at & depth of
abauf 340 1f, 50 samples below 340 ff confain natural maisture.

400

00

(380 fo 515 fi} SANDY LEAM CLAY WITH GRAVEL (CL} AND CLAYEY SAND (SC}

Unif consists of four infervals: a thick layer of sandy lean clay (CL} from 390 o 420 fi; clayey sand (SC} from 420 fo 445 ff; several thinly bedded and alternafing layers of
sandy kan clay (CLY and clayey sand (SC}with thicknesses ranging from 5 fo 10 ff from 445 {0 490 ff; and a thick layer of clayey sand (SC} fram 480 to 515 ff. The base of
the unit from 505 to 515 ff is gravelly. Fines hawe moderafe plasticity throughout. Gravel clasfs are voleanic in origin and subangular in shape. Sediment color ranges from
moderate brown (5%F 404} fo light brown (5WR 6/4 to 5YR 56} fo pale yellbwish-brown (10¥R 62} fo pale reddish-brown (10R. 54}, Weak cementation is present
throughout the inferval. Samples react sfrongly fo 10% HCI. All samples were wet. The inferval from 380 fo 410 ft may represent a deeply waathered (clayey} primary
fuffaceous woleanic unif. The {uff color is light brown (7. 5YR 64} The fuff contains a frace amount (less than 1%} of small (less than 0.5 mm} quartz crystals and
manganese coatings on the matri. Tuff is nonwelded with an open and porous matri. From 410 fo 515 ff, the material appears to be a rewaorked fuff with an alluvial gravel
component and an argillic ashy matrix. The calor of the reworked imferval is reddish-brown (YR 4/3}

BO0

{ (515 fo 660 ff} WELL-GRADED GRAVEL WITH CLAY AND SAND (GW-GC} GRADING INTO WELL-GRADED SAND WITH CLAY AND GRAVEL (SW-SC}

The upper part of the uni from 515 fo 545 fi consists of well-graded gravel with ¢lay and sand (GW-GC} and fines downward info & sequence of wellgraded sand with ¢lay
and gravel (SW-5C}from 545 to #60 ff. Gravel clasts are voleanic in origin, subangular from 515 to 540 ff, and angular from 540 fo 660 ff. Fines hawe moderate to high
plasficity. Sediment color ranges from grayish-red (10R 42} o light brown (5YR 6/4 {o 5%R 56} fo grayish-orange (10VR 74} Cementation is weak fo moderafe

throughout most the intendal, but is sfrongly cemented and hard from 620 {o 640 ff. Heavy grain coafings of fine fo medium sand are prevalent on clasts within the sfronghy

cemented inferval. Sample reaction fo 10% HCI ranges fram none to weak fram 515 f0 620 ff, is strong in the well-cemented inferval from $20 to 540 ff, and is weak from

of B840 {0 660 fi. All samples were wei,

700

(660 fo 740 fi} CLAYEY SAND (SCHWITH INTERBEDS OF SAMDY LEAN CLAY (CL)E

The upper part of the unit, from 60 fo 700 fi, consists of thin layers of clayey sand (8C), ranging in thickness from 5 to 15 fi, interbedded with 10-fHthick layers of sandy
lean clay (CL}. The lower part of the unif, from 700 fo 740 fi, consists of a fining-downward sequence of clayey sand with very few gravels (less than 8%} Fines have high
plasficity. Gravel ¢lasts are volcanic and rounded in shape. Color of sediment is & uniform light brown (5WR 6/4}. The interval is weakly fo moderately cemenfed and
weakly indurated. Samples reacf strongly fo 10% HCIL All samples were wet. This clay-rich sequence may represent a reworked and weathered fuffaceous voleanic
deposif. Mafri< clay is likely affered ash mixed with fine- fo medium-grained, very well rounded sand. Gravel clasts are predominantly small (0.5 mm}with a few larger
clasfs present (5 mm} and have subrounded surfaces. The gravals may include lithic clasts deried from the fuff.
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(740 fo 1,110 ff} SANMD WITH CLAY AND GRAVEL INTERBEDDED WITH GRAVELLY SAND AND CLAYEY SAND:

Inferval from 740 fo 380 fi consists of poarly graded sand with grael and clay with a thinly aminated sequence of sifstone and claystone from 850 fo 880 ff The remaining
interval, fram 880 to 1,110 fi, is & fining-downward sequence of sandy sediments.  The infernsal from 880 fo 970 ff has voarse voleanic grave| tlasts and the infensal from
97010 1,030 ff has finer and more rounded gravel clasts. These gravels include non-voleanic clasts such as sifstone, sandstone, and quartzite. From 1,030 0 1,070 f the
sequance becomes finer and soffer and may be & clayey sand with gravel. The lowermost interval in the sequence from 1,070 10 1,110 f s layers of cemented and thinly
bedded (laminated} sandstone, silfsfone, and claystone. Fines have high plasficify, excepf for the uppermaost par of the inferval from 740 fo 770 ff, where they are
nonplastic. Colar of sediment is light brown (5YR 64} to light reddish-brown (5¥R 6/3). Samples react strongly fo 10% HCIL All samples were wet.
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1000 SRt
S - = - - -
- - = ._ - -
- - .-- -
= - ¥ l_— > *
- - - - - -
1100 T
® " e " _ | (111001265 ff} LAYERED SEGUENCE OF GRAVELLY SAND WITH SANDY AND SILTY LAYERS:
e ° @ o | Unitiscomposed primarily of gravelly sand beds with numerous interbeds of sandy and silty sediments. The fine layers range in thickness from 10 fo 30 . The upper part
i of the inferval, fram 1,110 fo 1,180 ff, displays more layering than the lower part and consisis of coarse gravelly sands (possibly cobbles and boulders} interbedded with
- T - . | sandy and silfy layers. Below 1,180 f, & maore uniform sedimentary sequence is present. From 1,210 fo 1,265 ff the sediments coarsen downward. Fines have low
—~ *u e A plasticity. The grawels are subangular fo subrounded and composed of several clast fypes including volcanic fuff, sifsfone, sandstone, and quartzite. Tuff clasts
i predominate but quartzife clasts are abundant throughout the inferval. Clasts may be as large as cobbles and boulders. Sediment color is reddish brown (5YR 543 fo YR
® " _ e " _ | 84} Heavy grain caatings (1 10 5 mm}are prevalent on gravel clasts throughout the inferval, indicafing that the unit is well cemented. Samples reavt strangly throughaut fo
e ° = e« | 10%HCL Al samples were wef.
e
.- -
- - &
- - .
1000 [T
- . &
e e
a  =®» s
- - z - - - -
a | wm .
e ¥ e Ol e
Lt % .| 1,265 t0 1,355 ff} SILTY SAND WITH GRAWVEL:
- .| Unit is composed of three distinet layers of silty sand with gravel. From 1,265 to 1,250 fi the sedment i silty, fine-fo medium-grained sand with fine gravels. From 1,280 fo
- > " 1,320 ft gravels become coarse grained and inerease in abundance. From 1,320 fo 1,355 ft the sediment becomes slightly finer, with gravel content and size decreasing.
. " - * . | Finesinthe inferval are nonplasfic. Sediment color is reddish brown (5YR 53 fo 5YR 5M}. The unif is well cemented with heavy grain coafings up fo 5 mm on grawel
1500 =t »| tlasts. Samples react strongly to 10% HCI throughout the interval. All samples were wet.
s -
- - L - -
- x, - = - -
W . 0
{1,355 to 1,400 ff} WELL-CEMENTED SAND AND GRAVEL:
Unif consists of wellcemented, fine-to-medium grained, poorly graded sand with gravel. The upper contact af 1,355 fi is marked by the presence of coarse basalt gravels.
Sand grains are very well rounded.  Sediment color is brown (10YR 53} Gravel clasts are predominantly basalf with fewer clasfs of volcanic fuff. Basalf clasfs are reddish
black (10R 2.8/} and confain a frace of white (N9} zeoltic coatings.  Only one fype of fuff is represented and is pinkish white (7. 5¥R 22} in color, nomwelded, crystal rich,
purnice poar, and confains na lithics. The unif is well cemented, and samples react strongly fo 10% HCL Al samples were wet,
1400 (1,400 {0 1,430 ff} BASALT LAVA FLOW:
Basalf lawa flow is reddish black (7.5YR 82} in color with abundant fine white (N9} feldspar phenocrysts and is vesicular, fracfured, and has a glassy groundmass. Vesicles
cansfifute about 5% of the rock, are iregularly shaped, are up o 2 mm in diameter, and are commonly padially filed with calcite. Phenocrysts are very small and consist of
appraximately10% lath-shaped feldspar phenocrysts up to 0.5 mm in length, kess than 2% harnblende up fa 1 mm long, and 1 {0 2% pyraxere up t0 2 mmin length.
4 Crysfals and mafrix are weakly weathered and oxidized reddish-orange (10R 6/}, Top and botfom of flow display greafest degree of weathering. Basalf also confains
fraces of white (M8} zealific mineral coafings an fracture surfaces, is hard and drilled very slowly, and reacts sfrongly o 10% HCI. All samples were wet,
{1,430 to 1,400 ff} SANDSTOME:
Interval consists of wellcemented clayey sandstone. Sand is well sorted, well rounded, and composed of predominantly dark reddis rbrown basalic grains thatare 110 5
J| mmin diameter and rare light gray (N7} quarz clasts 1 fo 2 mm in diameter in a pake yellow clayey mafric. Samples contain large fragments, up fo 1 cm in length, of
| cemented sand grains. Color of the sediment is reddish brown (5YR 81, 5YR 3/2} and brown (7.5YR 52} to pale yellow (5Y 713} Samples react strongly fo 10% HCIL All
sarm ples were wet. Sandstone is inferpreted as an epiclastic unit deposited betweeen basalfic flow horizons and accum ulating within depressions on the surface of the
undertying basalf flow.
(1,490 {0 1,540 ff;: BASALT LAVA FLOW:
1300 Dark reddish brown (5%R 3/2} hasalt is similar fo the basalf described above 3t 1,400 to 1,430 ff. There are two significant differences between the fwo basalf flows that are
recognized. Athough both basalt flows have weathered and oxidized zones af the {op and boftom, the core of the lover basalf flow (from approximately 1,500 {0 1,535 fi}is
thicker. The other difference is the presence of a well-developed flowebreceia zone af the boffam of the lower basalf flow (1,535 fo 1,540 ff). Samples react weakhy fo 10%
HCL All samples weere weet.
L w AT
" v
L RS Y
& . ‘s = o (1540101775 ft} WELL-GRADED SAND WITH CLAY AMD GRAVEL GRADING MTO CLAYEY SAND:
= = = Unitis afining-downward sequence of vell-graded sand with ¢lay and gravel from 1,540 fo 1,830 ft grading into clayey sand from 1,630 fo 1,775 ft. Both the upper and
T | lowerinfervals confain fuffaceous sand and gravel clasts. Sand in the upper interval is well rounded and fine fo coarse grained and gravels are voleanic in arigin, up o 15
- .. ® ™ o mmindiameter, and compaosed of roughly equal proporions of welded and nonmwelded {uff lithologies. [0 the lower and fimer inferval, fram 1,630 fo 1,775 fi, gravel clasts
- e w are smaller (less than 5 mm} and gravel content decreases. Sediment colar ranges from light-brown (7 5YR &4} fo reddish brown (5YR 4/3}. The welded fuff ¢lasts are
o . .| predaminantly light reddish-browen (5%R &3} and angular. The nonwelded clasts are mare heterolithic, range in colar from pink (3R 84} fo light red (2.5YR 7/8} o light
- . ® ™ o greenishgray (BGY 31} fo very pale brown (10YR 8/3}, and are disfincfly rounded fo subrounded. Fines inthe upper, coarser, inferval display bow plasficify. Fines in the
— - =  w Pwerintenal have moderate fo high plasticty. Thick grain coafings on clasfs suggest that bath infervals are af least weakly cemented. A thin (less than 5t} reddish-brown
1600 - | (5YR 5M), deeply westhered, oxidized, and clayey layer af the fop of the unit may be a paleosal. Samples react strongly to 10% HCL Al samples were wef,
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W W U (1,775 01,860 fi} ASH-FLOW TUFF:
Voo oy | Tuff s pale yellow (2.5Y 84} o very pale brown (10YR 73}, soff, nomwelded, devitrified, and contains distinetve white (NB} pumice. Pumice constifutes approximately 10%
Y “' "" of the fuff, averages 2 mm in length, is predom inantly vitric and has a wispy texfure. Much of the pumice has been plucked, leaving cavities in the mafrie. Pumiee has
Tect |5 W VY fragmented boundaries. Gwerall the tuffis crystal and lithic poor. Mafic minerals are black (M 2.5}, mostly manganese oxide, comprise from 1 o 3% of the fuff, and are
ooy o\ | disseminated throughout the matrie. Guartz crystals are small (1 mm}, clear, comprise approximately 1% of the fuff, and ocewr as rounded ar baxy grains. Lithics are rare,
& " "' y reddish-gray (5YR 8/2}, and oceur as small (1 fo 2 mm}angular clasts. From 1,820 to 1,880 ff the fuff is slightly weathered and brownish (10YR 73} in color. Fram 1,840 fo
-V V,.-“ W 1,860 fi the fuff is argillic. The upper confact with valley-fill sediments is sharp. Samples are nonreactive with 10% HCL All samples were wet,
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Figure 6.1-1
Summary Lithologic Log for 4PD
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