WATER RESOURCES DEPARTMENT MEMO 3/2% . 2075

TO: Application G- { 272 (

FROM: Lo DTN (B c Hpul nras - Groundwater Section

SUBJECT: Scenic Waterway Interference Evaluation

YES

X The source of appropriation is within or above a Scenic Waterway
NO

YES

ZS NO

Use the Scenic Waterway condition (condition 7J)

Per ORS 390.835, the Groundwater Section is able to calculate groundwater interference
with surface water that contributes to a Scenic Waterway. The calculated interference
distribution is provided below.

Per ORS 390.835, the Groundwater Section is unable to calculate groundwater
interference with surface water that contributes to a scenic waterway; therefore, the
Department is unable to find that there is a preponderance of evidence that the proposed
use will measurably reduce the surface flows necessary to maintain the free-flowing
character of a scenic waterway.

DISTRIBUTION OF INTERFERENCE

Calculate interference as the monthly fraction of the annual consumptive use and fill in the table below.
If interference cannot be calculated, per criteria in 390.839, do not fill in the table but check the
“unable” option above, thus informing the Water Rights Section that the Department is unable to make a
Preponderance of Evidence finding.

Exercise of this permit is calculated to reduce monthly flows in the Scenic
Waterway by the following amounts, expressed as a proportion of the annual consumptive use
pumped from the well.

Monthly Fraction of Annual Consumptive Use

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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As. X

A6, ]

Fedkek The metes and bounds for all wells provided on the application map are denoted as feet ‘TO’ instead of feet
‘FRumt uwe referenced corner. These values Yoot thete' © eflectthe = * ' i 77 TS
the referenced corner.

The metes and bounds provided on the application map for proposed Well 1 indicate SE corner Section 20 as the
rererence_corner, which puts the proposed well in a location that is inconsistent with what is indicated on the map. For the
purposes of this review it is assumed that this was an incorrect reference corner. It appears the applicant inadvertently used
the intersection of the section line with the tax lot boundary (MapTaxlot 32S32E000001103) for the reference corner. The
metes and bounds cited in the table above are approximated based on the application map, and are used for the purposes of
this review.

The metes and bounds provided on the application map for proposed Well 2 indicate NE corner Section 29 as the
reicrence comer, which puts the proposed well in a location that is inconsistent with what is indicated on the map. For the
purposes of this review it is assumed that this was an incorrect reference corner. It appears the applicant inadvertently used
the intersection of the section line with the tax lot boundary (MapTaxlot 32S32E000001103) for the reference corner. The
metes and bounds cited in the table above are approximated based on the application map, and are used for the purposes of
this review.

Provisions of the Malheur Lake Basin rules relative to the development, classification and/or
management of ground water hydraulically connected to surface water [_] are, or [X] are not, activated by this application.
(Not all basin rules contain such provisions.)

Comments:

OAR 690-512-0040

The rule states: *“(1) Except as provided in section (3) of this rule, the Department shall not accept an application for permit,
or issue a permit, for any use of surface water, or of groundwater the use of which has the potential to substantially interfere
with surface water, in the M - _Basin unless the applicant shows, by a preponderance of evidence, that
unappropriated water is available to supply the proposed use at the times and in the amounts requested. 1e evidence
provided shall be prepared by a qualified hydrologist or other water resources specialist and shall include:

(a) Streamflow measurements of gage records from the source or, for use of groundwater, the stream in hydraulic connection
with the source; or

(b) An estimate of water availability from the source or, for use of groundwater, the stream in hydraulic connection with the
source which includes correlations with streamflow measurements or gage records on other, similar streams and considers
current demands for water affecting the streamflows.”

This review does not find a potential for substantial interference with surface water.

Well(s) # , , , , , tap(s) an aquifer limited by an administrative restriction.
Name of administrative arca:
Comments:

Currently no administrative area.

Version: 07/26/2013
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B. GROUND WATER AVAILABILITY CONSIDERATIONS, OAR 690-310-130, 400-010, 410-0070

BIl.

B2.

B3.

Based upon available data, | have determined that ground water* for the proposed use:

a. [ is over appropriated, [] is not over appropriated, or [X] cannot be determined to be over appropriated during any
period of the proposed use. * This finding is limited to the ground water portion of the over-appropriation
determination as prescribed in OAR 690-310-130;

b. [ will not or [] will likely be available in the amounts requested without injury to prior water rights. * This finding
is limited to the ground water portion of the injury determination as prescribed in OAR 690-310-130;

c. [ will not or [] will likely to be available within the capacity of the ground water resource; or

d.  [X will, if properly conditioned, avoid injury to existing ground water rights or to the ground water resource:
i. [X] The permit should contain condition #(s) _7B, 7F, 7N, 7P, 7, 7K, flow meter ;
it. [ The permit should be conditioned as indicated in item 2 below.
iii. [X] The permit should contain special condition(s) as indicated in item 3 below;

a. [ Condition to allow ground water production from no deeper than ft. below land surface;

b.  [J Condition to allow ground water production from no shallower than ft. below land surface;

¢. [ Condition to allow ground water production only from the ground
water reservoir between approximately ft. and ft. below land surface;

d.  Well reconstruction is necessary to accomplish one or more of the above conditions. The problems that are likely

to occur with this use and without reconstructing are cited below. Without reconstruction, | recommend withholding
issuance of the permit until evidence of well reconstruction is filed with the Department and approved by the
Ground Water Section.

Describe injury —as related to water availability— that is likely to occur without well reconstruction (interference w/
senior water rights, not within the capacity of the resource, etc):

Ground water availability remarks:

There are two State Observation Wells in the Catlow Valley. The state observation well with long term data closest to the
proposed wells is State Observation Well 1151 (HARN 900) located in T33S/R31E-sec 8ac; about 7 miles from the proposed
wells; which has a period of record from 1987-2014. The other is State Observation Well 1150 (HARN 1683) located in
T33S/R31E-sec 31ddc; about 10 miles southwest from the proposed wells; which has a period of record from 1987-2008.
Water level trends in both wells indicate some level of decline over the period of record (see attachment); however the
relative contribution of climate and groundwater withdrawals to this decline cannot be determined. Notably however, state
observation well 1151 (HARN 900) is in proximity to an area of relatively higher groundwater pumpage. and records a
somewhat greater overall decline.

The proposed wells under this application are in the vicinity of existing groundwater rights. The potential increase in
drawdown at the closest permitted POD to the proposed wells (POD 2 for file G-17582; priority date 9/4/2012) resuiting
from pumping of the proposed wells was calculated using the Theis Equation (see_attachments). At the requested well
specific rates, over the requested period of use (184 days), the results show a combined drawdown of 17.45 feet. The
transmissivity used in this calculation is the maximum transmissivity derived from specific capacity data from wells in
nearby sections (6,000 ft*/day; see attachment). When a more intermediate transmissivity value is used (3000 ft*/day), the
results show a combined drawdown of 28.77 feet. Additionally, if the entire duration of the typical irrigation season for this
area is used (245 days), the calculated drawdown is correspondingly higher.

Bl.b.: Due to the pumping rates and annual volumes requested, permit condition 7N is recommended if this permit is issued
(see below). Condition 7N states that “The water user shall discontinue use of, or reduce the rate of or volume of withdrawal
from, the well(s) if...Hydraulic interference leads to a decline of 25 or more feet in any neighboring well with senior
priority.” The calculations cited above indicate that interference with the closest permitted POD to the proposed wells (POD
2 for file G-17582; priority date 9/4/2012) will be very near or over 25 feet, which could automatically trigger condition 7N.

Version: 07/26/2013
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If a permit is issued, the following conditions are recommended:

7B: Interference Condition

7F: Proposed Well location C¢  """‘on

7N: Annual Measurement and Decline Condition

7P: Well Tag Condition

7T: Dedicated Measuring_Tube Condition for all POA wells

v_ meter conditi "'se the waterr ’ ~ ermit condition requiring a totalizing flow meter and reporting

7K: The proposed wells shall be constructed to develop groundwater only from the predominantly volcanic/basalt bedrock
unit underlying the predominantly basin fill unit. The wells shall be continuously cased and continuously sealed a minimum
of five (5) feet into the predominantly volcanic/basalt bedrock beneath the predominantly basin fill unit. The wells may not
be completed in such a manner that they allow ground water to be developed from the overlying basin fill. If during well
construction, it becomes apparent that the wells can be constructed to eliminate interference with nearby shallow wells or
hydraulically connected streams in a manner other than specified in this permit, the permittee ¢an contact the Department
Hyvdrogeologist for this permit or the Ground Water/Hydrology Section Manager to request approval of such construction.
The request shall be in writing, and shall include a rough well log and a proposed construction design for approval by the
Department. The request can be approved only if it is received and reviewed prior to placement of any permanent casing and
sealing material. If the well is constructed first and then the request made, requested modification will not be approved. The
new well depth and construction specifications will be incorporated into any certificate issued for this permit.

Special Permit Condition:
The permittee shall construct one (1) minimum six-inch diameter observation well to penetrate the same aquifer as the
production wells. The well shall meet the Department’s minimum well construction standards and shall be cased and sealed
to the same depth as the production wells. The well shall be constructed at a_location approved by the Department for the
purpose_of instrumentation with continuous water-level monitoring equipment. The landowner or permittee shall provide
access to Department staff to install and maintain the monitoring equipment. The well shall not be used for any other
purpose while the Departiment is monitoring water levels. The well shall be completed prior to water use under the terms of
any permit issued.

Version: 07/26/2013
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C. GROUND WATER/SURFACE WATER CONSIDERATIONS, OAR 690-09-040

C1. 690-09-040 (1): Evaluation of aquifer confinement:

Well Aquifer or Proposed Aquifer Confined Unconfined

] bedrock

2 bedrock

IO
O

Basis for aquifer confinement evaluation:

Some local well logs report static water levels that are somewhat above the depth that groundwater was first encountered. It is
unknown however how continuous any overlying fine grained material is, and given the minimal head difference reported in
local well logs it is likely that the regional aquifer is unconfined to weakly semiconfined.

C2. 690-09-040 (2) (3): Evaluation of distance to, and hydraulic connection with, surface water sources. All wells located a
horizontal distance less than ¥4 mile from a surface water source that produce water from an unconfined aquifer shall be
assumed to be hydraulically connected to the surface water source. Include in this table any streams located beyond one mile
that are evaluated for PSI.

Potential for

GW SW . Hydraulically
Well S;N Surface Water Name Elev Elev Dl(srtr?ir;ce Connected? Su/l;zts.ulrl:lt:(;ger.
ft msl ft msl YES NO ASSUMED YES NO
All 1 Roaring Springs 4480+ 4635 ~7 mi [ ]
All 2 | Rock Creek 4480+ 4588 ~14 mi L]
All 3 | Donner und Blitzen R. 4480+ 4190-4825 ~6 mi ] (]

EEEEEEEEN

OO0

OO OO0

L1000
L

Basis for aquifer hydraulic connection evaluation:

This evaluation considers perennial reaches of surface water only (see memo by Ivan Gall, 1/15/2008).

The groundwater elevation cited above is derived from the 7/6/2013 static water level reported on the water well report for
HARN 51967 located in 32S/31E-23.

According to Waring (1909) Roaring Springs “come forth well up on the face of the scarp, not from the edge of the valley
alluvium_as they would if they rose along fault fissures.” Further, Waring notes that these springs “issue from a coarse
tuffaceous bed”. These observations suggest that the source water for these springs is likely from recharge on the slopes of
Steens Mountain to the east, rather than from groundwater flow from within the Catlow Valley.

The nearest perennial reach of Rock Creek is the sink of this stream located ~14 miles to the west. At this location the elevation
of Rock Creek is well above the estimated groundwater elevation at the location of the proposed wells. Groundwater at the
proposed locations does not appear to provide baseflow to this reach of Rock Creek.

The Donner und Blitzen River is located to the northeast across a hydrologic surface water divide separating the Catlow Valley
fromw : Blitzen Valley, and ultimately, Malheur La® The gentle west/northwest dips of the volcanic rock strata at this divide
are one indication that a groundwater div:*~ —~-_also exist here. It is not known with certainty whether a groundwater divide
does exist here, but until data becomes avauaoie 10 demonstrate otherwise, it i imed that this is the case.

Water Availability Basin the well(s) are located within: ™'~ WAB data available.

Version: 07/26/2013
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C3a. 690-09-040 (4): Evaluation of stream impacts for each well that has been determined or assumed to be hydraulically
connected and less than 1 mile from a surface water source. Limit evaluation to instream rights and minimum stream flows
that are pertinent to that surface water source, and not lower SW sources to which the stream under evaluation is tributary.
Compare the requested rate against the 1% of 80% natural flow for the pertinent Water Availability Basin (WAB). IfQ is not
distributed by well, use full rate for each well. Any checked [X] box indicates the well is assumed to have the potential to cause

PSIL
Instream | Instream Qw> 80% Qw> 1% Interference Potential
well SW | Well< | Qw> Water Water 1% Natural of 80% @ 30 days for Subst.
# | Yamile? | 5cfs? Right Right Q ISW(I){? Flow Natural (%) Y Interfer.
ID (cfs) ‘ (cfs) Flow? ‘ Assumed?

L

OO

L
L
L

0O

L

IO

HEEEN

L

JOEE

[

C3b. 690-09-040 (4): Evaluation of stream impacts by total appropriation for all wells determined or assumed to be hydraulically
connected and less than 1 mile from a surface water source. Complete only if Q is distributed among wells. Otherwise same

evaluation and limitations apply as in C3a above.

Instream Instream Qw> 80% Qw> 1% Interference Potential
SW Qw > Water Water 1% Natural of 80% @ 30 days for Subst.
# 5 cfs? Right Right Q ISWR? Flow Natural (%) Interfer.
ID {cfs) ) (cfs) Flow? Assumed?
[] [ Ll L]
Ll Ll Ll L]
L] Ll LJ Il
L] Ll LJ Ll
Comments:

C3a./C3b. No analysis here. All wells are more than 1 mile from perennial reaches of hydraulically connected surface water.

Version: 07/26/2013
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Memo by Ivan Gall, 1/15, 2008

D. WELL CONSTRUCTION, OAR 690-200

DI.

D2.

D3.

Well #: Logid:

THE WELL does not appear to meet current well construction standards based upon:
a. [] review of the well log;
b. [ field inspection by

¢. [ report of CWRE
d [ ern ecify)

THE WELL construction deficiency or other comment is described as follows:

D4. [] Route to the Well Construction and Compliance Section for a review of existing well construction.

Version: 07/26/2013
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Transmissivity from Speciuc Capaciy

Transmissivity from Specific Capacity using the Theis Equation
(Adapted from Vorhis {1979))}

Theis Equation:

T =[Q/(4*s*pi)l[W(u)]

u = {r*r*s)/(4*T*t)

W(u) = (In u)-{0.5772157)+{u/1*1 1} {u*u/2*2)+{u*u*u/3*31)-
(u*u*u*u/a*4l)+...

T =transmissivity (L*L/T)
coefficient (dimensionless) t =time (T)
W(u) = well function

s=drawdown (L) r=radialdistance(l) S=storage
pi=3.141592654 u =dimensionless

Note: Transmissivity is derived using an iterative process. The calculations use a known
or assumed Storage Coeficient (S) provided by the user. Specific Capacity (Q/s) is used to
first approximate the Transmissivity (T) used tocalculate v in the first Theis equation
iteration. The Transmissivity of the previous iteration is used to calculate u ina givenTheis
equation iteration. Total Theis Equation iterations = 25 iterations. Can accept answer if
difference in calculated Trans missivity (T{diff)) for the last 2 iterations is <0.0001.Can
accept answer ifuin thelast iterationis < 7.1

Note: Well efficiencyisnotincluded in the calculations
Note: An intermediate storage coefficient of 0.001is used in all calcuations.

References:

Theis, C.V. 1935. The relation between the lowering of the piezometric surface and the
rate and durationof discharge of a well using ground water storage. American
Geophysical Union Transactions, 16 annual meeting, vol. 16, pg.519-524.

Vorhis, R.C. 1979. Transmissivity frompumped well data. Well Log, National Water Well
Associationnewsletter,vol. 10, no. 11, Dec. 1979, pg. 50-52.
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SPECIFIC CAPACITY CALCULATION

Well Log ID | Pumping Rate (Q)] Drawdown {s) | Specific Capacity
(gpm) (ft) {(gpm/ft)

HARN 1677 1850 85 21.7647
HARN 1668 1350 170 7.9412
HARN 910 1600 147 10.8844
HARN 1843 800 140 5.7143
HARN 50623 900 203 4.4335
HARN 51959 2400 130 18.4615
MIN: 4.43
MAX: 21.76
AVE: 11.53
STDEV: 7.07

TRANSMISSIVITY/HYDRAULIC CONDUCTIVITY CALCULATION

Welil Log ID T/R-S Q-Q Time (t)| Well Diameter (d)| T (diff) u Transmissivity (T) | Transmissivity (T}
(hours) {inches) {ft2/day) {gpd/ft)

HARN 1677 |33/31-4 36 16} 0.0000E+00 1.26E-08 5871.66 43923.05

HARN 1668 ([33/31-9 24 16| 0.0000E+00 5.67E-08 1959.54 14658.35

HARN 910 33/31-8 40 16| 0.0000E+00 2.35E-08 2832.38 21187.70

HARN 1843 ([33/31-9 24 16| 0.0000E+00 8.06E-08 1379.30 10317.89

HARN 50623 (33/31-4 13 16| 0.0000E+00 2.04€-07 1007.15 7534.02

HARN 51959 (33/31-9 5 16| 0.0000E+00 1.23€-07 4336.54 32439.60

Note: MIN: 1007.15 7534.02

MAX: 5871.66 43923.05

AVE: 2897.76 21676.77

STDEV: 1880.36 14066.09

Version: 07/26/2013

















