'. USGS BOREHOLE GEOPHYSICAL LOG
science for a changing world English/Metric units

SitelD (C1) 433837113011201 Station name (C12) USGS-142 ‘ Other ID

County State Idaho ‘ Log date 11/23/2015
Owner USGS INL PO ‘ Project USGS Dirilling

Location description Near Howe Idaho

Latitude 43deg 38min 37.0 sec N Longitude 113deg 01min 12.6sec W Lat/Long datum NAD27

Altitude LMP Altitude datum ‘ Log measurement point (LMP)

Height LMP Description of LMP

Borehole depth 1880 ft BLS Borehole diameter 5.9-in. / 4.0-in. Casing bottom PQ rods set near 651 ft bls
Casing diameter 6-inch steel Casing type HQ core rod (steel pipe) Source of data

Logging unit USGS Log orientiation Magnetic declination 12.5 deg
Recorded by Brian Twining Observed by

Software non-ASCIl logs Century Type of log Century

Fluid type ESRP Aquifer Fluid depth below LMP Varies see notes at time NA

Hydrologic conditions Depth to water changed as drilled deeper, suggesting upward flow and considerable head change. Water appers
to be comming up the hole and exiting within

Tool manufacturer and model, tool serial number, log date and time, logging direction and speed,

depth error after logging, log parameter(s) and date(s) of calibration check

Tool run 1 Tool ID: 9057A / Serial #: 1077. Calibrated 3/31/2015. Logs included: neutron and natural gamma. 9057A run 11/23/2015 through
NQ pipe. Up log run from 1850 ft to land surface at 30 ft/min.

Tool run 2 Tool ID: 0024 / Serial #: 776. Logs included: Density short and long spaced density (DEN SS and DEN LS). Density log run
11/23/2015 through NQ-pipe. Up log run from 1850 ft to land surface.

Tool run 3 Tool ID: 9042A / Serial #: XXX. Logs run through NQ pipe, trolling up at 10 ft/min. Note: this was the first tool run on 11/23/2015.

Remarks NQ-size pipe (2.375-in. ID/2.750-in. OD) - pipe was set at 1866 ft BLS on 11/18/2015. USGS Drillers used drilling mud (Quick-Gel
and soda ash - mud weight approx. 8.6 Ibs/gal) during coring, residual mud is still present. No circulation occured during coring and
about 250,000 to 300,000 gallons water/mud were introduced during coring.

Water Level data shows measureable change from 850 ft BLS (near 532 ft BLS) to when drilled to 1880 ft BLS (447 ft BLS).
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EXA AR

6-in. casing to 506 ft BLS
5.875-in. open borehole 506 t to 1,250 ft BLS
4.0-in. open borehole 1,250 to 1,880 ft BLS

NQ-pipe set down to 1,866 ft BLS on 11/18/2015 - NQ
(2.275-in ID / 2.75-in. OD).

Drilling from 850 to 1,880 ft BLS was done from 9/29/2015 to
10/11/2015. No circulation during drilling and water come
come CFA and Arco - approximatly 250K gal to 300K gal of
water used during coring and drilling.

USGS Drilling Notes

9/29 to 10/1 - Drill out to 5.875-inch down to 850 ft BLS
Drilled from 850 to 1,250 ft BLS to 5.875-in. to clear hole.
10/1 to 10/11 - HQ core from 850 to 1880 ft BLS

Drilling mud was used to drill - Baroid Quick-Gel and (or)

N .|| Cetco Super Gel-X and soda ash. About 8 to 9 bags of gel

per 2,000 gallons of water / about 25,000 gallons in 24 hour
shift used.

" .| Viscosity between 30 and 40 quart/minute. Fluid properties
‘| were not measured where we did not get returns, all fluid was
. lost after pumping in.

o | Coring from 850 to about 1,250 ft BLS went slow, drilling
.| from 1,250 ft BLS to bottom was done in 4 days.

Generalized Lithology (Logs 10/12/2015)
506 to 561 ft - Basalt

561 to 574 ft - Sediment

574 to 674 ft - Basalt

674 to 680 ft - Sediment

680 to 687 ft - Basalt

687 to 691 ft - Sediment

691 to 739 ft - Basalt

.| 739 to 794 - Sediment

794 to 805 ft - Basalt
805 to 816 ft - Sediment
816 to 840 ft - Basalt

'~ 840 to 978 t - Sediment

978 to 1007 ft Basalt
1007 to 1031 - Sediment

TN 1031 to 1067 - Basalt

1067 to 1113 - Sediment
1113 to 1123 - Basalt
1123 to 1152 - Sediment

N]| 1152 to 1174 - Basalt

1174 to 1178 - Sediment

.|| 1178 to 1241 - Basalt
-|| 1241 to 1369 - Sediment w/ Cobble

1369 to 1396 - Basalt
1396 to 1880 - Mostly Rhyolite

: Water Level Data Collected -

Taken when USGS-142 was drilled to 850 ft BLS

1 1) Water Level 6/4/2015 = 532.6 ft BLS

2) Water Level 7/22/2015 = 532.62 ft BLS
3) Water Level 8/12/2015 = 532.63 ft BLS
4) Water Level 9/21/2015 = 532.64 ft BLS

Water Levels taken after drilling to 1,880 ft BLS
Line A set near 600 ft BLS -

1) Water Level 11/10/2015 = 502.66 ft BLS

2) Water Level 11/23/2015 = 494.00 ft BLS

3) Water Level 11/23/2015 = 492.28 ft BLS

Line B set near 1,866 ft BLS
1) Water level 11/23/2015 = 447.25 ft BLS

Large head chage observed, suggesting upward flow. Also,
see a lot of temperature change (delta temperature) reported
for 11/23/2015 between sediment layers located from 573
and 672 ft BLS.
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