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Harney Basin GW Study: Hydraulic Property
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* Well Log Data
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Transmissivity
* Well Log Data
e >1,600 Well Logs

Percentile

Calculated Transmissivity
Cumulative Distribution
(Well Log Data)

100 |

% |-

80

70 |

60 |

50

40

30—

20 [

10 |

0.1 1 10 100 1000 10* 10° 10°

Transmissivity (ft2 / day)
from Water Well Report Data

Preliminary...

Subject to Change...Do Not Quote or Cite




OREGON

WATER

N RESOURCES
ﬁ-_,-:is&- DEPARTMENT

Harney Basin GW Study: Hydraulic Property

Specific Capacity
* Well Log Data
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Calculated Specific Capacity
Well Log Data vs Pump Test Program Data
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Specific Capacity
* Well Log Data
* Pump Test Data
* Some Correlation
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Calculated Specific Capacity . .
versus Well Test Total Drawdown Calculated Specific Capacity
10t versus Well Test Discharge Rate
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Specific Capacity
 Some Correlation: Test Drawdown & Test Pumping Rate
* No Correlation: Well Depth, Well Diameter, Well Open Interval
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Coarser Grained Deposits REEEEe  m )
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Groundwater Level Contouring
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Source: Winter and others 1998, USGS Circular 1139
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Harney Basin GW Study: Potentiometric Map

2016 Map (Superseded)
 ~150 Wells: March 2016

* Preliminary Data Assessment
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Harney Basin GW Study: Potentiometric Map

2018 Map Chronology

February-March 2018: Synoptic GW Level Measurements
June-November 2018: GPS Project Well Elevation Surveying
December 2018: Update 194 Permit Condition Well Elevation
December 2018: Contour 2018 Synoptic Data

December 2018 — January 2019: Federal Shutdown (35 days)
Feb. — March 2019: Four OWRD — USGS Map Meetings (40 hrs.)
March 2019: Updating Map

O

O O OO

2 Maps (Water Column Top (Water Table) & Deeper Zone)
Use ~2550 Springs (NHD data) for additional control

Use ~2120 OWRD GW!IS Wells for additional control

Use DOGAMI OLC Lidar for additional control

Use Geologic Map & 1-Foot Imagery

Superseded...Do Not Quote or Cite



Harney Basin GW Study: Potentiometric Map

2018 Map (Superseded)
* Completed January 2019
February-March 2018 GW Data
196 of 221 Project Wells
194 Permit Condition Wells
6 Warm Springs Valley springs
e 13 Diamond Valley SW Sites

Purpose
Initial Contours
Limited to Vetted Data
* Recognized More is Needed
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In-Progress 2018 Potentiometric Map d
Additional Working Data Points (March 2019) b

In-Progress 2018 Potentiometric Map .
Additional Working Data Points (March 2019)
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In-Progress 2018 Potentiometric Map
Additional Working Data Points (March 2019)
HB_geology Basalt & andesite of Gum Boot Canyon
Map_Unit_N Basalt of Hamney Lake
Quatemary sedimentary deposits Andesite
Diamond Craters basalt & tephra Tuffaceous sedimentary rocks & tuff
DOGAMI_OLC_Lidar_Elevation_Data N —
(see shaded arzas) vrage ey R AN ol =
I vent and pyrociastic rocks Devine Canyon Ash-flow Tuff
m Harney_Basin Quatemary basalt Silicic lava flows & domes
Pliocene Basalt I steens Basalt
Olivine basal Oider volcanic rocks
02556 410 15 20 25 . Rattlesnake Ash-flow Tuff Marine sedimentary rocks
H Sources: Esti. HERE. G2fmin. Intermap! iMrement F Corp., GEBCO, USGS, FAC,
Drinkwater basalt
Mlles NPS, NRCAN, EECEBS,,\IF . Kadas ter Nl Ordnance Survey, Esri Japan, METI, -
Esri China {Hong Kong), svi stopo, ® GpenStrestiap contributors , and the GIS

DOGAMI OLC Lidar Geology
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In-Progress 2018 Potentiometric Map
Additional Working Data Points (March 2019)
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GW Response to Pumping
Bentz — Owens Obs Well (NE Harney Valley)
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Harney Basin GW Study: Hydrographs
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GW Response to Pumping
Mims Obs Well (Crane north)
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GW Response to Pumping
Shallow vs. Deep Obs Well Pair (Virginia Valley)
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Site Name: Virginia Valley Obs Wells Page1 of 1
Woll Log 1D: Wl Tag: Stata Obs Nor Township/Range-Secticn USGS 24k Quad.
HARN 52608/HARNS2607 | lsestos0%6  |1421/1420 27S/34E-13 ORECON
o, Long WGsEA oty Eovaton and Datum Cormmants
43.22673, -118.48157 Harney 4118 SWL Date: 8/21/2018 %
Basin Toral Deph Cogged By o —
Malheur Lake 145/371 D. Boschmann 9/22/2018 - 10/22/2016 prranTMEr
Depth (ft) Graphic Litholagic Description Elevation Well
Lithology &l P Construction
0 e = 0-10: fine sand with subordinate medium sand; light brown; clean -
e\ (<5% fines) -
20 ~ 10-30: olive gray silt; soft-very soft; loose/unconsolidated [ 4100
40 — 4080
30-61: blue/green clay; soft to very soft =
i [ 4060
80 LT AL 61-68: rubbly vesicular basalt; dark gray; fine grained; sparse C
lagioclase phenocrysts ~1mm -
80 lm - 68-80: no returns; driller indicates ROP increase at 68 feet — 4040
|||| Wi }ﬁn\lll ! -
] -
100 g ‘H}HH‘I%IH T E
bt -
Il HII\II — 4000 -
120 - =
;‘Ill NN E :
il HIHII]H I e
140 /[l HI“" [0 1111 E a0 | =
mnml ||n||mll [ \II\I‘\l\lf\ F
160 ||I \H Il H|||~| \ll [ %60
Il M1 =
180 IHH mu\ |||\||H|| I 2040
\ \ ||| \ Il Il =
[ij I\II Il -
200 w UMM 80-120: dark gray to black vesicular basalt; sparse plagiociase [— 3920
”” | w |H||H|| phenocrysts; common blue/greenish fracture/vesicle coating of =
|| \ll [[IININMIL I secondary mineral; locally oxidized red; -
220 i | AN [ 3900
i .
— 3880
20 If HIII\U l e
i -
260 [ 3860
280 — 3840
300 — 3820
320 — asco
240 1 ” ”“ 333-339: gravel with trace fine sand — a7s0
J " 339-371: dark gray to black vesicular basalt; sparse plagioclase -
H ‘“” “ H phenocrysts; common blue/greenish fracture/vesicle coating of I 3760
360 "”I“I‘Ullll\ secondary mineral; locally oxidized red; E |
380 L 3740

Shallow vs. Deep Obs Well Pair (Virginia Valley)

Preliminary...Subject to Change...Do Not Quote or Cite



Groundwater elevation (feet AMSL)
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Date
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GW Response to Pumping

Shallow vs. Deep Obs Well Pair (Weaver Springs)

Preliminary...Subject to Change...Do Not Quote or Cite
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Site Name: Weaver Springs Obs Wells Page1 of 1
Woll Log 1D: Wl Tag: Stata Obs Nor Township/Range-Secticn USGS 24k Quad.
HARN 52631/HARN 52630 | L24me01241  11424/1423 25S/30E-28 Northwest Harney Lake| OS2 EGON
Lo, Long WoS84 Cauny Eovation and Daum Tomments
43.36791, -119.13226 Harney 4147 SWL Date: 9/27/2018
Basin Toi Depin Cogged By Drile:
Malheur Lake 490191 D. Boschmann 11/11/2016 - 12/7/2016
Graphic . . . Well
Depth (ft) Lithology Lithologic Description Elevation Construction
0 C
F— 4120
40 —| N
0-130: predomnantly unconsolidated, very fine, light tan to light L
brown silty sand; local zones of medium to coarse sand up to 2 ft — 4080
80 —1 thick; occasional angular basalt clasts up to 2 inches. —
— 4040
120 — L
130-163: unconsolidated coarse sand and gravel composed of —
subangular-angular, vesicular basaltic pumice and scoria, with — 4000
160 —] 374, occasional silty sand beds up to 3 feet thick ~ l
163-166: very soft yellowish-orange silt; abundant white shell L i
fragments - |
— 390 (=
200 166-241: black/gray/tan/orange/red unconsolidated coarse cinders —
composed of vesicular basaltic pumice and scoria; occasional —
basaltic boulders (bombs?) up to 12" appears to fine upward N
— 3920
240 r
241-286: predominantly soft-very soft, light to medium gray silt with —
rare zones of very stiff-hard siltstone, mixed with unconsolidated =
dark reddish brown sand, weathered basalt/cinders; rare hard — 3880
280 — sandstone zones. =
— 3840
320 286-352: blue-green, dark gray, and dark greenish gray —
] clay/claystone and sil/siltsone; rare layers of fine, hard sandsione; -
. — 3800
1 352-356: hard, fractured, dark gray tuff-breccia; pumice and lithics *
360
\up to 1cm T
356-365: dark greenish-gray silty clar [
365-392: reddish-brown to dark gray pumice tufi-breccia; pumice up | — 23780
to 2cm; hard overall; abundant bubble wall shards; overall very -
400 — fractured. —
392-406: dark gray clay ~
406-417: dark reddish brown pumice tuff breccia;abundant [
pumice/scoria up to 3 cm; overall hard and fractured; lower zone - 3r20
440 — grades to fine grained glassy tuffaceous sandstone w/abundant [
bubble wall shards -
417-469: dark gray and dark green very stiff claystone; medium gray |-
to green sandstone and siltstone with abundant pumice, crystals and f— 3680
lass ~
4
8 - 469-480: dark gray aphanitic basalt with no visible groundmass I~
- crystals; overall hard, dense, and fractured -
- 480-490: green silty claystone — 3640
520 | -

Shallow vs. Deep Obs Well Pair (Weaver Springs)

Preliminary...Subject to Change...Do Not Quote or Cite
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4100 Observation Well Data
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GW Response to Pumping
Shallow vs. Deep Obs Well Pair (Lawen)
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Site Name: Lawen Obs Wells Page1 of 1
Woll Log 1D: Well Tag: State Obs Nor: Townshp/Range-Sectien USGS 24k Quad.
HARN 52234/HARN 52235 | L1itecasbiiesos |ng 245/32.5E 31 NW-SE | Lawen PRECON
Lo, Long WG4 Cauniy Eievation and Dawm Tomments:
43.445887, -118.795232 Harney 4104 SWL date; 8/20/2018
Basin Toia Depih ogged By riled
Malheur Lake 76'/496" J. Iverson & D. Boschmann _ 6/10/2015 - 6/25/2015
Graphic . Well
Depth (ft) Lithology Lithologic Description Elevation Construction
0 0-2: brown to gray silt [
2-47: brown-gray & olive-gray clay with trace fine black sand & local [ ,qa1
sand/gravel lenses [
40 -
47-76: fine black sand with trace clay - 4040
80 ~ .
— 4000
120 [l
— 3960
160 -
76-283: olive gray clay with trace fine black sand lenses <1/4" @ -
irregular intervals; locally dark gray clay, — 3920
200 [l
— 3880
240 ~
— 3840
280 —
283-300: coarse black sand and gravel, well-rounded to angular, =
increasingly well rounded with depth, poorly sorted. gravel <3" —
300-312: hard, light-medium gray silty clay — 3800
320 ~
312-376: olive gray & medium brown clay, local gravelly zones and C 3760
silty/sandy clay layers, [
360 [l
376-387: medium-light gray sandy silt and clay; fine light gray sand L 3720
lenses <3" thick; minor red/brown oxidized sand -
400 387-409: interbedded dark brown silty clay and medium gray-brown
fine sand with abundant oxidized concretions ~5mm diameter; highly /—
reactive to HCI; beds 1-3 feet thick —
409-416: finely laminated medium gray siltstone; easilly parts along /[~ 3680
440 — layering up to 1" thick L
418-478: pumice lapilli tuff: medium gray overall, abundant [
light-medium gray pumice up to 1.5" long; occasionally pumice —
appear flattened; common dark gray, black, and dark brown lithics — 3640
<0.5" dimater; abundant vesicles/voids; fine vitriclashy matrix with —
480 — @abundant bubble-wall shards; non-welded to slightly-welded overall
476-496: dark gray and medium tan silty clay with occasional sand [
- lenses; rare angular chert nodules up to 3" toward bottom of hole. — 3600
520 | [

Shallow vs. Deep Obs Well Pair (Weaver Springs)

Preliminary...Subject to Change...Do Not Quote or Cite



Harney Basin GW Study: Hydrographs

4100 | | . ObSICl‘V atior; Well Data

®—@ HARNS5IS84
@@ HARN 51586

4090

4080 |

4070 |

Groundwater elevation (feet AMSL)

4040 | | I L | L
2009 2010 2011 2012 2013 2014 2015

Date

2016 2017 2018 2019

GW Response to Pumping
Shallow vs. Deep Zone Well Pair (Hwy 78)
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LITHOLOGY

Seal

B Casing
7% Open Annular
Il Open Hole

HARN 51584
HARN 51586

4000

3900
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3800
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3600 |
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Distance (Feet)

Shallow vs. Deep Obs Well Pair (Hwy 78)
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spr16_17_decline

spr16_17_rise

diff_17_16

O -15.340000 - -9.050000 °

diff_17_16 °
0.050000 - 0.350000

O -0.049889--4.100000 O 0:350001-1.130000
O -4090999--2070000 O 1.130001-2.060000
O -2.060999--1020000 () 2.060001-3.440000
o  -1.019999 - -0.040000 o 3.440001 - 12.020000

spr17_18_decline

diff_18_17

O -9.020000 -
O -7.399999-
O -2.499999 -
O -0.499999 -
©  -0.249999

-7.400000
-2.500000
-0.500000
-0.250000
- 0.000000

spr17_18_null_rise

diff_18_17
©  0.000000
O 0.500001
O  1.000001
() s.000001

O 8.390001

- 0.500000
- 1.000000
- 5.000000
- 8.390000
- 27.410000
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diff_18_17 diff_18_17 @
O -17.400000 - -12.420000 ©  0.000000 - 1.000000

() -12.419999 - -7.070000 O 1.000001 - 2.400000

O -7.089999--3860000 O 2400001-5.570000

O -3.659999 - -1.260000 (O 5570001 - 10.050000

o -1.259999 - -0.080000 O 10.050001 - 18.200000
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