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Oregon Water Resources Department

Final Order
Limited License Application LL-1725

Appeal Rights

This is a final order in other than a contested case. This order is subject to judicial review under
ORS 183.484. Any petition for judicial reviewmust be filed within the 60-day time period
specified by ORS 183.484(2). Pursuant to ORS 536.075 and OAR 137-004-0080 you may either
petition for judicial reviewor petition the Director for reconsideration of this order. A petition
for reconsideration may be granted or denied by the Director, and if no action is taken within 60
days following the date, the petition was filed, the petition shall be deemed denied.

Requested Water Use

On December 27, 2017, the Water Resources Department received completed application LL-
1725 from Greg Harris; Threemile Canyon Farms Inc. for the use of27.85 Cubic feet per second
from the Columbia River, located in the NW , SE , Section 36, Township 4 North, Range 22,
W.M., for aquifer recharge testing, for the period of issuance through December 31, 2023.

Authorities

The Department may approve a limited license pursuant to its authority under ORS 537.143,
537.144 and OAR 690-340-0030.

ORS 537.143(2) authorizes the Director to revoke the right to use water under-a limited license if
it causes injury to any water right or a minimum perennial streamflow.

A limited license will not be issued for more than five consecutive years for the same use, as
directed by ORS 537.143(8).

Findings ofFact

I. The forms, fees, and map have been submitted, as required by OAR 690-340-0030( 1 ).

2. The Department provided public notice of the application, on January 9, 2018, as required by
0AR 690-340-00302).

3. This limited license request is limited to an area within a single drainage basin as required by
OAR 690-340-0030(3).

4. The Department has determined that there is water available for the requested use.

5. The Department has determined that the proposed source has not been withdrawn from
further appropriation per ORS 538.200.



6. The Department can allow issue a limited license for no longer than five years (ORS
537.143).

7. Because this use is from surface water and has the potential to impact fish, the Department
finds that fish screening is required to protect the public interest.

8. Because the use requested is longer than 120 days and because the use is in an area that has
sensitive, threatened or endangered fish species, the use is subject to the Department's rules
under OAR 690-033. These rules aid the Department in determining whether a proposed use
will impair or be detrimental to the public interest with regard to sensitive, threatened, or
endangered fish species. The Oregon Department of Fish and Wildlife (ODFW) commented
on March 8, 2018. These comments pertain to the period that water may be diverted, and
flow restrictions that could impose restrictions on diversion amounts and timing of
diversions. Oregon Department of Environmental Quality (ODEQ) comments are pertaining
to water quality, monitoring and an approved work and monitoring plan. Based on the
comments received, the Department has added conditions in the final order below.

8. Pursuant to OAR 690-340-0030(4)(5), conditions have been added with regard to notice and
water-use measurement.

9. Morrow and Gilliam counties have indicated that the proposed use is compatible with the
applicable acknowledged comprehensive land-use plan. A copy of the land use compatibility
is in the file.

Conclusions ofLaw
The proposed water use will not impair or be detrimental to the public interest pursuant to OAR
690-340-0030(2), as limited in the order below.

Order

Therefore, pursuant to ORS 537.143, ORS 537.144, and OAR 690-340-0030, application LL-
1725 is approved as conditioned below.

1. The period, rate, and volume of use for LL-1725 shall be from April 5, 2018, through April
4, 2023, for the use of27.85 cubic feet per second, up to 10,000 acre feet total, from the
Columbia River for the purpose ofAquifer Recharge testing. The season of use shall be
October l through April 14 of each year. The season ofuse and rate of diversion may further
limited by the following conditions.

2. The licensee shall give notice to the Watermaster in the district where use is to occur not less
than 15 days or more than 60 days in advance of using the water under the limited license.
The notice shall include the location of the diversion, the quantity ofwater to be diverted and
the intended use and place of use.

3. Before water use may begin under this limited license, the licensee shall install a totalizing
flowmeter at each point ofdiversion and at the entry point to each recharge testwell. The
totalizing flow meter must be installed and maintained in good working order. In addition
the licensee shall maintain a record of all water use, including the total number of hours of
pumping, the total quantity pumped, and the categories of beneficial use towhich the water is
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applied. During the period of the limited license, the record of use shall be submitted to the
Department annually, and shall be submitted to the Watermaster upon request. This record
shall include the amount ofwater diverted from the Columbia River, and the amount
delivered to each recharge well.

4. The licensee shall adhere to the current, approved work plan and monitoring plan. A revised,
superseding plan may be submitted to the Department at any time. The Department may
deny, condition or approve that plan.

5. The licensee shall comply with all ODEQ water quality requirements. Ifmonitoring data or
other information result in identification ofpotential water quality concerns, ODEQ may seek
modifications to the monitoring and test plan and/or require a permit of its own to address the
water quality concerns prior to resumption of artificial groundwater recharge testing.

6. The licensee is required to provide a written annual report by January 15 of each year. This
report will detail recharge testing from the preceding year. Reporting shall include, but not be'
limited to, results and analysis of testing efforts that relate to water quality, water quantity,
and operations. Water level data shall be submitted in a Department-specified digital format.
The licensee shall consult with ODEQ and OWRD to identify additional specific reporting
elements. The first report is due in January 2019. The annual report shall be sealed and
signed by a professional(s) registered or allowed, under Oregon law, to practice geology.

7. Ongoing surveys indicate the importance ofmaintaining water levels in the Ives/Pierce Island
complex below Bonneville Dam to provide for ESA-listed chum salmon spawning,
incubation, and emergence. As tail water elevations below Bonneville Dam are directly
correlated with the amount ofchum spawning habitat available,the Federal Columbia River
Power System Biological Opinion set targets for chum salmon spawning, incubation, and
emergence from November through early April. The volume of unregulated flow into the
Columbia River upstream ofBonneville Dam is critical in meeting the spawning elevations.
Therefore, in accordance with the Biological Opinion, and to ensure spawning habitat is
available, ODFW recommends the permittee divert water only during November 1 -
December 31, or until a stage height set by the Action Agencies for that year has been
determined, when the 7-day rolling average of the mean daily gage height, or tail water
elevation, below Bonneville Dam is equal to or greater than a height of11.5 feet or the height
set by the Action Agencies. After a stage height is set by the Action Agencies (usually late
December), ODFW recommends the permittee divert water only when the 7-day rolling
average of the mean daily gage height, or tail water elevation, below Bonneville Dam is equal
to or greater than the stage height set. The permittee should contact the Army Corps of
Engineers representative of the Technical Management Team to identify when the stage
height is set (contact information can be found on the meeting agendas here:
http://www.nwd-wc.usace.army.mil/tmt/). To monitor mean daily stage at this location, the
permittee will use the official project tail water elevation gage (USGS gage station
#14128870 Columbia River below Bonneville Dam, OR). Real-time data from this station is
available online at the United States Geological Survey website:
http://waterdata.usgs.gov/or/nwis/dv/?site_no=14128870&agency_cd=USGS&amp;referred_
module=sw, ODFW recommends the permittee maintain a spreadsheet of the 7-day rolling
average of the mean daily gage height for the period when the permittee is withdrawing water
from November 1- April 14, which will be available to WRD upon request. ODFW
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recommends any mitigation provided to compensate for withdrawals made when the stage
height is below 11.5 feet or that set by the Action Agencies for the period November 1
through April 14 be protected instream at a point or reach above Bonneville Dam located at
approximately River Mile 146.

8. The Director may revoke the right to use water for any reason described in ORS 537.143(2),
and OAR 690-340-00306). Such revocation may be prompted by field regulatory activities
or by any other information.

9. Use of water under a limited license shall not have priority over any water right exercised
according to a permit or certificate, and shall be subordinate to all other authorized uses that
rely upon the same source.

10. The licensee shall install, operate and maintain an approved fish screen at the point of
diversion. IfOregon Department of Fish and Wildlife (ODFW) determines, the screen is not
functioning properly, and is unsuccessful in working with the water user to meet ODFW
standards, ODFW may request that OWRD regulate the use of water until OWRD receives
notification from ODFW that the fish screen is functioning properly.

11. A copy of this limited license shall be kept at the place of use, and be available for inspection
by the Waterrnaster or other state authority.

NOTE: This water-use authorization is temporary. Applicants are advised that issuance of this
final order does not guarantee that any permit for the authorized use will be issued in the future;
any investments should be made with that in mind.

Issued April 3, 20 I 8

ater Right Services Division Administrator
!er, Director, Oregon Water Resources Department

Enclosures - limited license, fish screen criteria

cc: Kenneth C. Thiemann, District 5 Watermaster
Bill Duke, ODFW
Phil Richerson, DEQ
Hydrographics
File
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If you need further assistance, please contact the Water Rights Section at the address, phone number,
or fax number below. When contacting the Department, be sure to reference your limited license
number for fastest service.

Remember, this limited license does not provide a secure source of water. Water use can be revoked
at any time. Such revocation may be prompted by field regulatory activities or many other reasons.

Water Rights Section
Oregon Water Resources Department
725 Summer Street NE, Suite A
Salem OR 97301-1271
Phone: (503) 986-0817 Fax: (503) 986-0901
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FISH SCREENING CRITERIA FORWATER DIVERSIONS
This summary describes ODFW fish screening criteria for all fish species.

Screen material openings for ditch (gravity) and pump screens must provide a minimum of27% open
area:

Perforated plate: Openings shall not exceed 3/32 or 0.0938 inches (2.38 mm).
Mesh/Woven wire screen: Square openings shall not exceed 3/32 or 0.0938 inches (2.38 mm) in the
narrow direction, e.g., 3/32 inch x 3/32 inch open mesh.
Profile bar screen/Wedge wire: Openings shall not exceed 0.0689 inches (1.75 mm) in the narrow
direction.

Screen area must be large enough to prevent fish impact. Wetted screen area depends on the water flow
rate and the approach velocity.

Approach velocity: The watervelocity perpendicular to and approximately three inches in front of
the screen face.
Sweeping velocity: The water velocity parallel to the screen face.
Bypass system: Any pipe, flume, open channel orothermeans ofconveyance that transports fish
back to the body ofwater from which the fish were diverted.
Active pump screen: Selfcleaning screen that has a proven cleaning system.
Passive pump screen: Screen that has no cleaning system other than periodic manual cleaning.

Screen approach velocity for ditch and active pump screens shall not exceed 0.4 fps (feet per second)
or0. l 2mps (meters per second). The wetted screen area in square feet is calculated by dividing the
maximum water flow rate in cubic feet per second (1 cfs = 449 gpm) by 0.4 fps.

Screen sweeping velocity for ditch screens shall exceed the approach velocity. Screens greater than 4
feet in length must be angled at 45 degrees or less relative to flow. An adequate bypass system must be
provided forditch screens to safely and rapidly collect and transport fish back to the stream.

Screen approach velocity for passive pump screens shall not exceed 0.2 fps or 0.06 mps. The wetted
screen area in square feet is calculated by dividing the maximum water flow rate by 0.2 fps. Pump rate
should be less than 1 cfs.

Forfurther informationplease contact:

Statewide Fish Screening Coordinator
Oregon Dept. Fish and Wildlife
3406 Cherry Avenue NE
Salem, OR 97303
(503) 947-6229
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regon
Kate Brown, Governor

WaterResources Department
725 Summer St NE, Suite A

Salem, OR 97301
(503) 986-0900

Fax (503) 986-0904

MEMORANDUM

PREPARED FOR: LL -1725 application file

PREPARED BY: Jen Woody, Hydrogeologist

SUBJECT: Threemile Canyon Farms Inland Area AR Limited License Application is complete

DATE: 3/27/2018

Background
Application LL -1725 proposes an Artificial Groundwater Recharge (AR) project at Threemile Canyon Farms's Inland Area
wells. It will utilize up to five basalt irrigation wells forAR testing, with one dedicated observation well. No recovery is
contemplated at this time; the goal is to mitigate declining groundwater levels.

OWRD, ODEQ and ODFW have reviewed and commented on the application, which was originally submitted on
12/27/2017. It was determined to be incomplete on 2/26/2018 from both ODEQ and OWRD's perspective. Application
amendments were submitted by email on 3/12/2018. 0DEQ and OWRD reviewed the resubmission and found the
application complete on 3/27/2018. ODFW comments were also received regarding Columbia River diversion on
3/8/2018.

The application meets the minimum requirements forAR testing under 690-350-0120.

Recommended AR-related conditions:

1. The licensee shall adhere to the current, approved work plan and monitoring plan. A revised, superseding plan
may be submitted to the Department at any time. The Department may deny, condition or approve that plan.

2. The licensee shall comply with all ODEQ water quality requirements. If monitoring data or other information
result in identification of potential water quality concerns, ODEQ may seek modifications to the monitoring and test plan
and/or require a permit of its own to address the water quality concerns prior to resumption of artificial groundwater
recharge testing.

3. Before water use may begin under this license, the licensee shall install a totalizing flowmeter at each point of
diversion and at the entry point to each recharge test well. The totalizing flow meters must be installed and maintained
in good working order. In addition the licensee shall maintain.a record of all water use, including the total number of
hours of diversion, the total volume diverted, and the categories of beneficial use to which the water is applied. During
the period of the limited license, the record of use shall be available for review by the Department upon request, and
shall be submitted to the Department annually and to Watermaster upon request. This record shall include the amount
of water diverted from the Columbia River, and the amount delivered to each recharge well.

4. The licensee is required to provide a written annual report by January 15th of each year. This report will detail
recharge testing from the preceding year. Reporting shall include, but is not limited to, results and analysis of testing



efforts that relate to waterquality, water quantity, and operations. Water level data shall be submitted in a
Department-specified digital format. The licensee shall consult with ODEQ and OWRD to identify additional specific
reporting elements. The first report is due in January 2019. The annual report shall be sealed and signed by a
professional(s) registered or allowed, under Oregon law, to practice geology.

5. ODFW comments should be addressed with conditions, see attached email from Bill Duke at ODFW.

ODFW comments from William Duke, William.B.Duke@state.or.us, on 03/08/2018:

ODFW recommends the following conditions be applied to the LL-1725

Water may only be diverted as per Div. 33 between Oct. 1 and April 14.

The Oregon Department of Fish and Wildlife has determined that a fish screen is necessary at the new point of diversion
to prevent fish from entering the diversion and that the diversion is currently equipped with an appropriate fish screen.
Condition: The water user shall operate and maintain an approved fish screen at the point of diversion. If Oregon
Department of Fish and Wildlife (ODFW) determines the screen is not functioning properly, and is unsuccessful in
working with the water user to meet ODFW standards, ODFW may request that OWRD regulate the use of water until
OWRD receives notification from ODFWthat the fish screen is functioning properly.

Chum Flow (Upper Columbia Basin and Lower Columbia Basin through Ives Island)
Ongoing surveys indicate the importance of maintaining water levels in the Ives/Pierce Island complex below Bonneville
Dam to provide for ESA-listed chum salmon spawning, incubation, and emergence. As tailwater elevations below
Bonneville Dam are directly correlated with the amount of chum spawning habitat available, the Federal Columbia River
Power System Biological Opinion set targets for chum salmon spawning, incubation, and emergence from November
through early April. The volume of unregulated flow into the Columbia River upstream of Bonneville Dam is critical in
meeting the spawning elevations. Therefore, in accordance with the Biological Opinion, and to ensure spawning habitat
is available, ODFW recommends the permittee divert water only during November 1 -December 31, or until a stage
height set by the Action Agencies for that year has been determined, when the 7-day rolling average of the mean daily
gage height, or tailwater elevation, below Bonneville Dam is equal to or greater than a height of 11.5 feet or the height
set by the Action Agencies. After a stage height is set by the Action Agencies (usually late December), ODFW
recommends the permittee divert water only when the 7-day rolling average of the mean daily gage height, or tailwater
elevation, below Bonneville Dam is equal to or greater than the stage height set. The permittee should contact the Army
Corps of Engineers representative of the Technical Management Team to identify when the stage height is set (contact
information can be found on the meeting agendas here: http://www.nwd-wc.usace.army.mil/tmt/). To monitormean
daily stage at this location, the permittee will use the official project tailwater elevation gage (USGS gage station
#14128870 Columbia River below Bonneville Dam, OR). Real-time data from this station is available online at the United
States Geological Survey website:
http://waterdata.usgs.gov/or/nwis/dv/?site_no=14128870&agency_cd=USGS&amp;referred_module=sw. ODFW
recommends the permittee maintain a spreadsheet of the 7-day rolling average of the mean daily gage height for the
period when the permittee is withdrawing water from November 1 - April 14, which will be available to WRD upon
request. ODFW recommends any mitigation provided to compensate for withdrawals made when the stage height is
below 11.5 feet or that set by the Action Agencies for the period November 1 through April 14 be protected instream at
a point or reach above Bonneville Dam located at approximately River Mile 146.



WOODY JenniferLWRD

From:
Sent:
To:
Subject:

RICHERSON Phil <Phil.Richerson@state.or.us>
Monday, March 19, 2018 3:14 PM
WOODY Jennifer L *WRD
RE: Inland AR LL application amendments

Hello Jen,
Thank you for linking me to the documents. I have reviewed them and they adequately address DEQ's comments
provided on the initial submittal.
Thanks,
Phil

Phil Richerson
UIC Senior Hydrogeologist
Oregon Dpt Environmental Quality
800 SE Emigrant, #330
Pendleton, OR 97801
541.278.4604
Phil.Richerson@state.or.us

From: WOODY Jennifer L * WRD <Jennifer.L.Woody@oregon.gov>
Sent: Friday, March 16, 2018 11:30 AM
To: RICHERSON Phil <Phil.Richerson@state.or.us>
Subject: Inland AR LL application amendments

Hi Phil,
I think Kevin Lindsey's email attachment are too large to get through to you. I've uploaded the new documents here:

http://filepickup.wrd.state.or. us/files/Uploads/for%20Phil/

Please let me know if they address DEQ's deficiency comments.
Thanks very much,
Jen

JenWoody, R.G.
Hydrogeologist
OregonWater Resources Department
725 Summer St. NE, Suite A
Salem, OR 97301
503-986-0855
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WOODY JenniferLWRD

From:
Sent:
To:
Cc:
Subject:

Hi Jen,

William Duke <William.B.Duke@state.or.us>
Thursday, March 08, 2018 3.04 PM
WOODY Jennifer L *WRD
STEVENSON Anna P; FAUCERA Danette L; Molly Reid
RE: Limited License 1725 Threemile Canyon Farms

ODFW recommends the following conditions be applied to the LL-1725

Water may only be diverted as per Div. 33 between Oct. 1 and April 14.

The Oregon Department of Fish and Wildlife has determined that a fish screen is necessary at the new point of diversion
to prevent fish from entering the diversion and that the diversion is currently equipped with an appropriate fish screen.

Condition: The water user shall operate and maintain an approved fish screen at the point of diversion. If Oregon
Department of Fish and Wildlife (ODFW) determines the screen is not functioning properly, and is unsuccessful in
workingwith the water user to meet ODFW standards, ODFW may request that OWRD regulate the use of water until
OWRD receives notification from ODFW that the fish screen is functioning properly.

Chum Flow (Upper Columbia Basin and Lower Columbia Basin through Ives Island)
Ongoing surveys indicate the importance of maintaining water levels in the Ives/Pierce Island complex below Bonneville
Dam to provide for ESA-listed chum salmon spawning, incubation, and emergence. As tailwater elevations below
Bonneville Dam are directly correlated with the amount of chum spawning habitat available, the Federal Columbia River
Power System Biological Opinion set targets for chum salmon spawning, incubation, and emergence from November
through early April. The volume of unregulated flow into the Columbia River upstream of Bonneville Dam is critical in
meeting the spawning elevations. Therefore, in accordance with the Biological Opinion, and to ensure spawning habitat
is available, ODFW recommends the permittee divert water only during November 1 - December 31, or until a stage
height set by the Action Agencies for that year has been determined, when the 7-day rolling average of the mean daily
gage height, or tailwater elevation, below Bonneville Dam is equal to orgreater than a height of 11.5 feet or the height
set by the Action Agencies. After a stage height. is set by the Action Agencies (usually late December), OOFW
recommends the permittee divert water only when the 7-day rollingaverage of the mean daily gage height, or tailwater
elevation, below Bonneville Dam is equal to or greater than the stage height set. The permittee should contact the Army
Corps of Engineers representative of the Technical Management Team to identify when the stage height is set (contact
information can be found on the meeting agendas here: http://www.nwd-wc.usace.army.mil/tmt/). To monitor mean
daily stage at this location, the permittee will use the official project tailwater elevation gage (USGS gage station
#14128870 Columbia River below Bonneville Dam, OR). Real-time data from this station is available online at the United
States Geological Survey website:
http://waterdata.uSRgS.go/or/nwis/du/?site no=14128870&agency cd=_SGS&amp;referred module=sw. ODFW
recommends the permittee maintain a spreadsheet of the 7-day rolling average of the mean daily gage height for the
period when the permittee is withdrawing water from November 1-April 14, which will be available to WRD upon
request. OOFW recommends any mitigation provided to compensate for withdrawals made when the stage height is
below 11.5 feet or that set by the Action Agencies for the period November 1 through April 14 be protected instream at
a point or reach above Bonneville Dam located at approximately River Mile 146.

Thanks
Bill

1



From: WOODY Jennifer L * WRD [mailto:Jennifer.L.Woody@oregon.gov]
Sent:Thursday, March 01, 2018 8:13 AM
To: Reid, Molly <mreid@eaest.com>; WOODY Jennifer L <Jennifer.L.WOODY@state.or.us>; IVERSON JustinTWRD
<Justin.T.Iverson@oregon.gov>
Cc: DUKE William B <William.B.Duke@state.or.us>; Harris, Greg <GHarris@rdoffutt.com>; Lindsey, Kevin
<klindsey@eaest.com>; Travis, Jonathon <jtravis@eaest.com>; SAUTER Jerry K WRD <Jerry.K.Sauter@oregon.gov>
Subject: RE: limited license 1725 Threemile Canyon Farms

Hi all,
I attach the Division 33 notice that went out regarding this application on January 5, 2018. Bill Duke was cc'd on this
notice. Additionally, you can view the January 9", 2018 public notice here:
http://apps.wrd.state.or.us/apps/misc/wrd notice view/?notice id=21.

The application can be accessed here:
http://apps.wrd.state.or.us/apps/misc/wrd notice view/?notice id=21

Bill, I'm available to discuss at your convenience.

Best,
Jen

Jen Woody, R.G.
Hydrogeologist
Oregon Water Resources Department
725 SummerSt. NE, Suite A
Salem, OR 97301
503-986-0855

From: Reid, Molly [mailto:mreid@eaest.com]
Sent: Wednesday, February 28, 2018 10:32 AM
To: WOODY Jen L; IVERSON Justin T+WRD
Cc: DUKE William B; Harris, Greg; Lindsey, Kevin; Travis, Jonathon
Subject: Limited License 1725 Threemile Canyon Farms

Jen: I spoke with Bill Duke, District Biologist, with Oregon Department of Fish and Wildlife this morning. He reports he
has not received any information concerning LL1725. Could you please send the information to him as soon as possible
so that we can move forward with this application? Thanks.

MollyReid
SeniorWater Resources Consultant

ES
EA Engineering, Science, and Technology, Inc., PBC
8019W. Quinault Ave, Suite 201
Kennewick, WA 99336
Direct Line: (509) 591-0490
Cell: (541) 310-7264
mreid@eaest.com
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8019WestQuinaultAvenue, Suite 201
Kennewick,WA 99336

Telephone: 509-591-0264
www.eaest.com

EAEngineering, Science, and Technology, Inc., PBC

MEMORANDUM

TO: Jen Woody, OWRD

Cc: Greg Harris, TMCF

FROM: Kevin Lindsey, Jon Travis, and Molly Reid

DATE: March 12, 2018

SUBJECT: Response to Comments in Memorandum dated 2/26/2018, RE LL-1725 Application

The purpose of this memorandum, prepared on behalf ofThreemile Canyon Farms (TMCF), is to
provide you with responses to OWRD and ODEQ comments on the afore named Limited License
application, as presented in your memorandum dated 2/26/2018.

Attached to this memo you will find revised application materials prepared as needed to
respond to comments in the afore named memo. Below you will find a summary of these
revisions and additional responses to comments received as appropriate.

With respect to OWRD comments:

• With respect to the 10,000 acre-foot annual aquifer recharge request, that is simply a
planning level maximum target volume given to the project to mitigate for the observed
declines. The revised cover letter (attached) contains a brief statement to that effect.
Final annual aquifer recharge volumes to meet the mitigate target may indeed be less
than that volume, and any final permits/authorizations resulting from the LL would
reflect that.

• A comprehensive Inland Project hydrograph is now in Attachment D, labeled figure D-5.

• The example aquifer test data now included as both log-log and semi-log plots, labeled
figures D-6 and D-7, respectively.

• Figure D-4 now includes all Inland Project wells.

• Understood RE UIC registration. That will be done once source water treatment
investigation is successfully completed.

• With the completion of source water characterization and treatment, late in 2018 or
more likely in 2019, we anticipate a detailed discussion surrounding acceptable
treatment/filtration before the project proceeds to any injection testing.

With respect to ODEQ comments:

• Question la: The proposed recharge season sampling in Attachments C and E are the
same. Concerning historical source water samples and planned source water sampling,
we concur that sampling and analysis in the proposed injection windows is appropriate.



Jen Woody, OWRD
March 13, 2018

Page2

• Question lb: Proposed recharge season sampling more clearly identified in Attachment
C, and to that end we have revised the schedule as shown in Attachment C, and Tables
C-1and C-3.

• Comment 2, Frequency: Attachment C text and Tables C-1 and C-3 have been edited to
clarify timing of sampling, during all phases of the project (source water and treatment
characterization and the different subsequent ASR test phases).

o Comment 2, Location: Attachment C text and Tables C-1 and C-3 have been edited to
reflect sampling of the injection well and the nearest downgradient well. Also note,
initial source water and treatment characterization work may be carried out at several
locations identified in consultation with OWRD and ODEQ, and results of this initial
effort, including recommendations concerning treatment for AR injection testing, will be
reviewed in consultation with OWRD and ODEQ to gain concurrence on what AR testing
should encompass, including treatment.

• Question 2: Concerning the location, frequency, and analyte lists for source water and
receiving water:

o The proposed sampling locations for source water and treatment
characterization will include several existing treatment/filtration systems that
TMCF currently operates. Following receipt of that data, we will revisit source
water and treatment sampling in consultation with OWRD and ODEQ, changing
that program as needed prior to any AR testing.

o Sampling frequency for all project phases is revised/revisited in the edited
Attachment C, including its tables.

o Proposed analyte list is provided in Table C-4.

• Comment 3: Proposed analyte list will not be changed without OWRD and ODEQ
concurrence.



regon
Kate Brown, Governor

MEMORANDUM

Water Resources Department
725 Summer St NE, SuiteA

Salem, OR 97301
(503) 986-0900

Fax (503) 986-0904

PREPARED FOR: LL -1725 application file

PREPARED BY: Jen Woody, Hydrogeologist

SUBJECT: Threemile Canyon Farms Inland Area AR Limited License Application is not complete (OWRD andODEQ
comments attached)

DATE: 2/26/2018

Background
Application LL -1725 proposes an Artificial Groundwater Recharge (AR) project at Threemile Canyon Farms's Inland Area
wells. It will utilize up to five basalt irrigation wells for AR testing, with one dedicated observationwell. No recovery is
contemplated at this time, the goal is to mitigate declining groundwater levels.

OWRD requires the following information to determine the application is complete:

0AR 690-350-0120(3)(f) Hydrogeologic Feasibility Report.

• Attachment Dis interpreted as the report intended to meet 690-350-120(3)(f). It provides a description of the
geology, and some hydrogeologic features, but it lacks a conclusion that the project is hydrologically feasible as
required by rule. In otherwords, what about the geology and hydrogeology leads to the conclusion that 10,000
acre-feet can be stored annually? The following additions will help build that case:

• To describe the groundwater conditions prior to AR, provide a comprehensive hydrograph showingthe long­
term water level data associated with proposed AR wells and the dedicated observation well.

• Please provide the aquifer test (D-5) data plotted on a semi-log scale in addition to the log-log scale.
• Regarding Figure D-4, is it possible to include all six project wells instead of three?

OAR 690-350-0120(3)(a) Oregon Department of Fish and Wildlife input.
• The proposed sourcewater is from the Columbia River, which does not have a minimum perennial stream flow

or instream water right for the protection of aquatic and fish life. ODFW input is needed. OWRD has requested
this input, but has not received comment as of the date of this memo.

Other OWRD Comments (requiring no action to reach application completeness):

AR injection wells require registration through ODEQ's Underground Injection Control Program before ASR testing
begins. This can be completed before or after an AR LL is issued.

Page E-5 described filtration options, including infiltration basins (under "Natural Filtration"). This type of filtration will
likely require additional authorizations from OWRD. Artificial Groundwater Recharge and a SecondaryGroundwater
Authorization to recover the stored water are applicable (see OAR 690-350-0120through -0130).



ODEQ (Oregon Department of Environmental Quality) requires the following information before completeness can be
determined (Contact is Phil Richerson : Phil.Richerson@state.or.us )

Comment #1 - Attachment E (WaterQuality Assessment) includes a discussion of source water samples collected in
October2013, August 2016, and June 2017. The document also acknowledges observed seasonal variability and
indicates additional recharge-season samples will be collected to better characterize sourcewater quality. The water
quality data would be most useful if sampling occurred during the time of year that rechargewould occur (expected to
be November 1 through April 15 for this project).

Question la: Is the proposed recharge-season sampling discussed in Attachment E part of the sampling
proposed in Attachment C, or is it different?
Question lb: What is the proposed timing, frequency, and analyte list for the recharge-season sampling
discussed in Attachment E?

Comment# 2-Attachment C (Pilot Test Work Plan) includes a discussion of proposedwater quality testing during
treatment system testing, during baseline monitoring, and during the first three injection cycles.

Regarding frequency: Table C-1 apparently proposes monthly aquifer sampling during Cycles 2 and 3 but none
during Cycle 1, and no source water sampling. Table C-3 apparently proposes aquifer water sampling three
times during each recharge cycle (i.e., on Day 1, 2, and 3 during Cycle 1; and Day 1, 23, and 45 during Cycles 2
and 3). Table C-3 also proposes "Recharge Sampling" (I assume this is source water) three times during each
cycle.

Regarding location: Table C-3 indicates samples will be collected during Cycles 1 through 3 at the injection well
and the nearest operating downgradient well. However, the Attachment C text indicates Cycle 2 samples will be
collected at the AR well and at the nearest two Inland wells: one upgradient and one
downgradient. Attachment C text also indicates the wells proposed to be sampled varies depending on the time
of year recharge occurs. So, it is unclear to me exactly when and where sourcewater and receivingwater
quality sampling is proposed. Also, Attachment C indicates baseline monitoringwill begin a minimum of two
weeks before the start of AR injection testing. Again, the water quality data would be most useful if sampling
occurred during the time of year that rechargewould occur.

Question 2: What is the proposed source water and receiving water sampling program (i.e., location, frequency,
and analyte list) for the treatment system testing, baseline monitoring, and the recharge cycles?

Comment #3 - Attachment C also states the analyte list may be refined after a source water treatment system is
established. Please consult with OWRD and DEQ before making any changes to the water quality analyte list.



Oregon
Kate Brown, Governor

January 5, 2018

THREEMILE CANYON FARMS INC.
GREG HARRIS
75906 THREEMILE RD
BOARDMAN, OR 97818

Reference: LL-1725

Water Resources Department
North Mall Office Building
725 SummerSt NE, Suite A

Salem, OR 97301
Phone (503) 986-0900

Fax (503) 986-0904
www.wrd.state.or.us

We received your request on December 27, 2017 for a limited license to use 27.85 CFS up to 10,000.00 AF from
COLUMBIA Ra tributary of PACIFIC OCEAN for AQUIFER RECHARGE. Enclosed is a copy of your receipt
±125557 in the amount of$ 1 150.00.

As required by OAR 690-340-030, a description of this license request will be included in the Department's weekly public
notice. A-14 day public comment period will begin at that time. Any substantial public interest issues raised during the
comment period must be addressed before your application is processed further.

At this time, a preliminary review of your application has been completed. As a result of that review the Department has
concluded that your proposed water use may occur in an area that may affect the habitat of sensitive, threatened or
endangered fish species. This determination is based upon information provided by Oregon Department of Fish and
Wildlife, the U.S. Fish and Wildlife Service, the National Marine Fisheries Service or the appropriate Indian tribes.

This letter will serve as your notice (required by OAR 690-33-330 (1)) that based on this preliminary determination, your
proposed use may affect the habitat of sensitive, threatened or endangered fish species and the application may be
conditioned or denied.

We are also required to notify an interagency review team comprised of staff from the Departments of Agriculture,
Environmental Quality, Fish and Wildlife, Water Resources and other state natural resource agencies as appropriate.

The interagency review team will be convened, as needed; to review applications that the Department determines may
affect sensitive, threatened or endangered fish species. The interagency review team, if possible, will attempt to condition
the proposed use, if necessary, to ensure there is no loss of essential habitat as identified by ODFW.

If the interagency review team cannot condition the proposed use to ensure there is no loss of essential habitat as
identified by ODFW, the interagency review team may recommend denial of the application unless it concludes that the
proposed use would not harm the species.

If you need further assistance, contact Jerry Sauter in the Water Rights Section at the address listed above or phone
503.986.0817.

Enclosure
cc: File

Watermaster #21
BILL DUKE, ODFW
SMITA MEHTA, DEQ



Threemile canyon Farms, LLC
To: Oregon Water Resources Departm ORE026

Check Number: 010131
Date: 12/21/2017

Invoice Number Date Voucher Number Description Amount Discount Paid Amount

AQUIFER RECHARGE 12/20/2017 00000000000035619 Appli Limited Water Use

TOTALS:

$1,150.00

$1,150.00

$0.00

$0.00

$1,150.00

$1,150.00



INVOICE #
725 Summer St. N.E.Ste. A
SALEM, OR 97301-4172

(503)986-0900 / (503)986-0904 ((ax)

STATE OF OREGON

WATER RESOURCES DEPARTMENT

125557RECEIPT #

RECEIVED FROM:

BY:

CASH:

D
OTHER: (IDENTIFY)□----

APPLICATION LL ·{7
PERMIT

TRANSFER

TOTAL REC'D

[ 1083 TREASURY 4170 WRD MISC CASH ACCT
0407 COPIES

OTHER:

0243 /S Lease
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0220
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Lula/@ere
EXAM FEE

$

s
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$

WRD OPERATING ACCT4270
MISCELLANEOUS

0407 COPY & TAPE FEES
0410 RESEARCH FEES

0408 MISC REVENUE: (IDENTIFY)

TC162 DEPOSIT LIAB. (IDENTIFY)
0240· EXTENSION OF TIME

WATER RIGHTS:

0201 SURFACE WATER

0203 GROUND WATER

0205 TRANSFER

WELL CONSTRUCTION

0218 WELL DRILL CONSTRUCTOR

LANDOWNER'S PERMIT

OTHER (IDENTIFY) _

0536 TREASURY 0437 WELL CONST. START FEE
0211

0210

WELL CONSTSTARTFEE

MONITORING WELLS

OTHER (IDENTIFY) _

0467 HYDROACTIVITYI 0607 TREASURY
0233

0231

POWER LICENSE FEE (FW/WRD)

HYDRO LICENSE FEE (FWNRD)

HYDRO APPLICATION

LIC NUMBER

I \Is
1-------l
I Is,__ _,

[@

TREASURY OTHER/ROX

DESCRIPTION [
'\

FUND TITLE _

OBJ. CODE VENDOR# _

125557 1, 23±7..BAL.-7 7 T

Distribution -- WhiteCopy -Customer, YellowCopy - Fiscal, Blue Copy - File, Buff Copy<Fi scal



Limited License Completeness Checklist
i\linimum Requirements (OAR 690-3-'0-0J0) (ORS 537.143)

­
Reccinll Date: iZ,..Z,7.zgr
Public Notice Dntc: {, '?·2.bce
Earliest Issue Date: I · i 't-lolj)

Source: uA4 a. (era
Amount:_27.$ck; u facc>4/£­
Duration: 1,rsue: ::r 11.. -11•'2.oZ.f
County:_[a@oaluau4-

7
Basin:-------------

Township: 4. (y

Range: 22G

Section: 1
POD Loe: Aus Ce

Watermuster: fi, Aatr--B<dt'wl.- 14-S::
ODFW: _

DEQ: _

Applicant/Organizntion Nnme, Mailing Address ,Telephone Number, and Contact Person.
Signature in ink. Original "wet" signature req11ired.
Source listed?

If source is groundwater...are well log(s) or sufficient information for the Department to determine
nquifer, well depth, well seal, open interval, etc. included? Wns the intended aquifer identified?. (ffor
multiple wells, each map location shnll be clearly tied to a well log.

CONTINUED ON BACK

'J- Water ~foster Report... Is the local Water Masters report on water availability included?

r}'t- Land Use Form... Is the Land Use form completed by local plnnning officials included?
Signature must be within the last 12 months. Signature must be an original "wet" signature.

Proposed Use of the wuter....is each proposed use identified?

tr source Is stored water... Is there a contract for delivery of stored water. Must have a copy

If use ls supplcmenh1l...is the primary water right listed?

Amount of water from each source listed in GPM, CFS or AF?

Acrengc being proposed, if applicnble.

Duration of Limited License being requested by npplicnnt.

Project schedule... Date when water use will start and date when water use will be completed

Is the opplication signed inink by the npplicant(s) or by the authorized agent with title or authority if an
organization or corporation?

fJ­

#



m-- Docs the map meet requirements ofOAR 690-340-030? If mnp is larger than l I x l 7, four copies must
be submitted.

kTownship, Range, Section

kReference corner on map

JScale of the Map, not less than
2"= 1 mile

<¢-ether topographical features such
as roads, streams, railroads, etc, which
may be helpful in locating the diversion
points in the field.

0 Fees enclosed?

Q_Location of each diversion point,
well or dam

~ach POD coordinate by reference
to a recognized public land survey
comer

Bose Fee Water Amount

$280.00 including the first point ofdiversion
$30.00 for each additional pointof diversion

¢o

FEE PAID - [go­

STILL OWED ......fi:....--

+ _
total fee

Completeness Check by:. JV{ Date:_(/? /2oi

S:\groups\wr\Customer Service Group\templates\limited-liccnse-checklist 2/5/2015 JKS
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1.0 INTRODUCTION

Threemile Canyon Farms, LLC (TMCF) owns and operates approximately 40,000 acres of irrigated farmland
near Boardman, Oregon (Figure 1, Location Map). TMCF irrigation relies primarily on water diverted from
the Columbia River; however, the TMCF Inland Area relies heavily on the basalt aquifer system. The Inland
Area portion ofTMCF lies on the east side of the TMCF, generally 3 to 6 miles west-southwest of Boardman,
Oregon (Figure 1). TMCF is exploring the feasibility of usingaquifer recharge (AR) to stabilize decliningwater
levels in the basalt aquifer system supplying the five Inland Area irrigation water supply wells. TMCF refers
to this project as the Inland AR Project.

The proposed Inland AR Project is described in supporting documents accompanying the Limited License
(LL) application to test AR feasibility submitted to the Oregon Water Resources Department (OWRD) on
December 27, 2017. OWRD issued LL-1725 to TMCF on April 3, 2018. Project testing and reporting
elements described in LL-1725 are based on OWRD and Oregon Department of Environmental Quality
(ODEQ) requirements and project-specific data needs described in the application. LL-1725 Order Item 6
requires annual reports describingactivities conducted during the preceding calendar year. This document,
the third annual report submitted in accordance with LL-1725, is for calendar year 2021.

Work completed in 2021 focused on evaluation of potential source water, native groundwater quality, field
pilot treatment testing, and aquifer testing. Water quality samples were collected from on-farm water supply
infrastructure and from Inland Area wells. This report describes:

□ Work completed in 2021 under LL-1725.

□ Water quality sampling sites and associated infrastructure.

□ Recently collected water level and water quality data.

□ A summary of field pilot treatment testing results. Details of this work will be provided in a report
prepared by Carollo Engineers, Inc. (Carollo).

□ A summary of aquifer testing work. Detailed information about this testing is provided in a separate
report prepared by GeoEngineers, Inc. and Northwest Groundwater Services, LLC.

□ Recommendations for possible 2022 work.

This report presents the data collected in 2021 and was prepared for TMCF's submittal to OWRD by
Ge0Engineers, Inc.

2.02021ACTIVITY

Attachment C of the Inland AR LL Application describes the Pilot Test Work Plan (PTWP) for the Inland AR
Project. As described in the PTWP the first testing work to be completed for the Inland AR Project focuses
on water quality sampling and analysis of water treatment systems. Field pilot treatment testing was
performed throughout most of September and October 2021. Findings pertaining to possible treatment
options are summarized later in this report and described in more detail in Carollo (2922).

GENG«Rs_ February 14, 2022 I Page 1
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Sample collection timingwas again influenced by the timing of the irrigation system startup. In 2021 the
irrigation system began operating in late March, resulting in springsampling events occurring in April and
May, after the system had been flushed and was operating at normal capacity. The 2021water sampling
was as follows:

□ Untreated water samples were collected in April and May 2021from the Inland Booster pump.

□ Untreated water was collected from theWillow Creek pump booster station in April and May 2021.

□ A native groundwater samplewas collected from Inland Well 2 in May 2021.

Locations for these sites and other TMCF features, including all Inland production wells and the Inland
observation well, are shown in Figure 1, Location Map, and the sampling results are described in more
detail later in this annual report. Table 1, Inland AR Analyte List, lists theanalytical program expected to be
used as the AR project moves forward. Data collected duringthese sampling events is provided in Tables
2a and2b, Water Quality Samples.

3.0 2021 WATER QUALITY SAMPLING SITES

The2021samplingprogram focused on the Inland Booster pump, Willow Creek pumpbooster station, and
Inland Well 2. Previous samplingunder the LL in 2018 through 2020 was done at theWillow Creek pump
station, Sixmile Filter, Inland Booster pump, and Inland Well 5. This data is included in Appendix A, Water
Quality Tables 2018-2020. Prior to issuance of the LL, data was collected from several other locations
includingthe Dairy Well 5 filter site and Inland Wells 1, 2, and 3. This data was previously reported in the
2018annual report and in the LLapplication. The remainder of Section 3.0 focuses on 2021 sampling.

3.1. 2021 Sampling Sites

InlandWell 2, the Inland booster pump, and theWillow Creek pump booster station sampling is described
below.

Inland Well 2 was sampled in May 2021 because it was the only operating Inland Area well at that time,
beingpumpedforthe aquifer testingeffort. Watersamples were collected from this well at a sampling port
installed on the discharge pipe at the wellhead. Water samples from this well-coupled with the historical
data and previous LLdata from Inland Wells 1,2, 3, and 5-are beingusedto build a representative picture
of native, pre-AR background groundwater conditions.

The Inland Booster pump was sampled because it is located on the main water line feeding the Inland
Area from the Willow Creek pump station and there is easy access for collectingwater samples. Samples
collected from this site would be representative of unfiltered/untreated source water that would be
delivered to any future treatment site for AR in the Inland Area. The site consists of five booster pumps on
the Inland Area main water delivery line that are used to maintain pressure in the Inland Area irrigation
system. The middle booster pump pipeline downstream of the middle pump was sampled via an existing
sampling port.

TMCF diverts water from the Columbia River for irrigation at theWillow Creek pump booster station. The
pump station consists of a series of large pumps that are used to maintain pressure in the main farm
irrigationsystem. These pumps deliverwatertothemainfarm andthe InlandArea. Samplingat this location

GeoENGERs_] February 14, 2022 [ Page2
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was doneto determinewhat effect the length of pipeline betweenthesource andthe Inland area may have
onwaterquality. Samples weretakenfrom an existingport on theeastern most portion of the pumpstation.

4.0WATER LEVEL DATA

Groundwater levels have been measured in the Inland wells since they first went on-line in 2013.
Measurements have been collected using digital data recording pressure transducers and twice a year,
beforeand afterthe irrigation season, theyare collected manually. Transducer data for2021was complete
for all wells except Well 3. Between March and October thetransducer inWell 3 malfunctioned and did not
record data. The data for 2021 is transferred in the attached data package. Available transducer data for
previous years for the inlandwells (Wells 1, 2, 3,4, and5) was transferred with previous annual reports.

A hydrograph illustrating2020 through 2021 water levels in the Inland production wells and the Inland
Observation Well is shown in Figure 2, Inland Wells Hydrograph 2020-2021. This hydrograph illustrates
the typical seasonal fluctuation in groundwater levels seen before, during, and after each irrigation season.
The seasonal dynamic drawdown of approximately 80 to 90 feet seen on these hydrographs is typical of
the aquifer response to Inland pumping. Table 3, Inland Wells Biannual Static Water Level
Measurements-reproducedfrom biannual water levels reported toOWRDshows the extent ofstatic water
level changes since the beginningof InlandArea irrigation operations.

5.02021WATER QUALITY DATA

Water samples were collected at the locations noted above per Attachment C (AR Pilot Testing Program)
and Attachment F (Inland AR Project QAPP) of the limited license application. Samples, packing lists, and
chain-of-custody were submitted to Anatek Labs. The results of laboratory analysis and field parameter
measurements collected under LL-1725 for2021 are listed on Tables 2a and 2b and in Appendix A. These
tables are organized bysamplingdate to show how the results for each location compared to each other in
that sampling event. Note, groundwater samples were collected from Well 2 once in May 2021. These
results are included in each table for comparing surface water (potential source water) to native
groundwater.

The following discussions provide general highlights and observations pertainingto potential source water
and native groundwater.

5.1. Untreated Source Water

Untreated/unfiltered potential sourcewater analytical results to-dateshow veryfewexceedances of Oregon
waterqualitystandards. The 2021exceedances noted include:

Inorganic chemicals: Of theseonly iron has been detected above its maximum contaminant level (MCL),
which is 0.3 mg/L, in the April source water sample. Manganesewas detected at just over half its MCL
of 0.5 mg/Lalso in theApril sample. Both were well below the MCL in the May sample.

a Turbidity: Turbiditywas above the MCL of 1 NTU in both May source water samples.

Microbial constituents reported as total coliforms, fecal coliforms, and E. coli: These analytes are
present in all 2021 sourcewater samples.
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Notable non detects include:

n Volatile Organic Compounds (VOCs)

n Synthetic organic compounds (S0Cs)

These observations from April 2021 water quality are consistent with historical data previously reported. It
is a deviation from the historical data for iron and manganese to be below half of their MCL in May.

5.2. Native Groundwater Quality

One native groundwater quality sample was collected from Inland Well 2 May 2020. Inland wells were not
sampled during other sampling events because they were not operating during those events. With respect
to aquifer water quality, based on that sample:

□ Inorganic chemicals: None of these analytes have been detected above their individual regulatory limit.

□ Turbidity: Turbidity not detected.

□ Volatile Organic Compounds (VOCs): None of these analytes have been detected to-date.

a Synthetic organic compounds (SOCs): None of these analytes have been detected to-date.

a Unregulated SOCs: None of these analytes have been detected to-date.

Radiologicals: Gross alpha and gross beta were detected in this sample. Of the radiological detections
in Inland Well 2 none of them exceed regulatory limits.

These observations from 2021 water quality are consistent with historical data previously reported.

6.0 SUMMARY OF FIELD PILOT FILTRATION TESTING RESULTS

One of the primary goals the project team set for 2021 was to scale up source water treatment testing.
Several constituents in the potential surface water source were identified as requiring treatment to reduce
values below 50 percent of the MCL. These included:

□ Iron, manganese, turbidity, color (potentially) were identified as exceeding desired values in at least
some portions of the samples. Treatment for these constituents would include coagulation and
filtration.

□ Total Coliform and E.coli were identified in source water samples. Application of chlorine has been
effective at achieving removal in water used for dairies on site. However, chlorination of the natural
organic compounds in the surface water results in disinfection by product (DBP) formation, including
total trihalomethane (TTHM) concentrations exceeding 50 percent of the MCL.

Carollo team members led on-site pilot scale treatability studies in September and October 2021 near Well
5. Testing was done by feeding Inland irrigation water into a skid-mounted pilot filtration system with two
filters. Each filter could be tested simultaneously with different filter media. A coagulant and sodium
hypochlorite was injected pre-filter. For coagulation, two chemicals were tested individually, Ferric Sulfate
and Alum. Waterthen passed through the two filters and was captured in effluent tanks for testing. Findings
included the following:
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□ Alum does not increase iron concentration in the effluent water like Ferric Sulfate does and is the
coagulant of choice for this application.

Coagulation with Alum, chlorination, and filtration were sufficient to meet project water quality goals.

Details of the testing and analysis are described in an independent report currently being prepared by
Carollo.

7.0AQUIFER TESTING

A 72-hour pumpingtest was performed at Inland Well No. 2 in May 2021. The test was done to characterize
aquifer transmissivity, storativity, and evaluate the presence of negative aquifer boundaries. It was
performed with the existing Inland infrastructure. Pumped water was distributed through the existing
irrigation system. Transmissivity estimates ranged from 11.96 to 35.53 ft?/min, with a value of
14.23 ft2/min being used in future work. A flow limiting boundary is suggested by the data collected in this
test.

The test provides good evaluation of the transm issivity and storativity of the aquifer and confirms a negative
boundary influences hydraulic response. These results will support development of the conceptual
hydrogeologic model and allow good simulation of hydraulic response to recharge in the project area. The
primary uncertainty that remains is with respect to the observed declining water levels that result from
annual irrigation withdrawals. This test did not identify boundary conditions that result in a negative change
in storage at this scale of the seasonal withdrawals. This is likely because the volume of water extracted
from the aquifer during the test was not significant relative to the size of the aquifer and seasonal pumping.
A detailed test report accompanies this report under a separate cover.

8.0SUMMARYAND 2021 RECOMMENDATIONS

Generally, water sampled to-date within the irrigation water system (the potential source water) contains
constituents at concentrations less than the groundwater quality regulatory limits. The one exception is
iron. Several other surface water constituents have been reported at one time or another to be at higher
concentrations than groundwater.

The field pilot treatment study in September and October 2021 was able to reduce constituents that
typically have been elevated to concentrations below groundwater quality regulatory limits. It was able to
display that coagulation with Alum, chlorination, and filtration were sufficient to meet project water quality
goals.

The 2021 aquifer testing was successful in producing transmissivity and storativity values for the Inland
aquifer system. The scale of the test was not sufficient to assess the boundary conditions that are causing
annual water level declines.

TMCF is planning to continue the Inland AR Project into 2022. In 2022 the project will focus on: (1) costing
full-scale field pilot testing of treatment; (2) determining wider boundary conditions using pumped volume
and water level decline in Inland Wells; and (3) meeting with OWRD and ODEQ about the future viability of
the Inland AR effort, potentially setting the stage for injection testing in 2023.

GoEcw«Ens February 14, 2022 I Page 5
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We proposeto meet with OWRD andODEQ staffas early as practicable in 2022todiscuss our2023testing
plans data collection objectives.

9.0 LIMITATIONS

We have prepared this report forTMCFforthe Inland AR project in Boardman, Oregon, TMCFmay distribute
copies of this report to its authorized agents and regulatory agencies as may be required forthe Project.

Within the limitations of scope, schedule and budget, our services have been executed in accordancewith
generally accepted practices for environmental science practices in this area at the time this report was
prepared. The conclusions, recommendations, and opinions presented in this report are based on our
professional knowledge, judgment experience, and discrete sample collection. Contaminants may be
present in areas of the site not sampled or tested. No warranty, express or implied, applies to theservices
or this report.

Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if
provided, and any attachments should be considered a copy of the original document. The original
document is stored by GeoEngineers, Inc. and will serve as the official document of record.
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Table 1
Inland AR Analyte List
Threemilie Canyon Farms

Boardman, Oregon

Analyte OHA Drinking Water Standards DEQ Groundwater Standards

INORGANIC CHEMICALS (IOCs)

Alkalini ty(asCaCO,) (mg/L)

Aluminum (total) (mg/L) 0.05-0.2 (SMCL)

Antimony(total) (mg/L) 0.006 (MCL)

Arsenic (total) (mgit.) 0.010 (MCL) 0.050 (DEQMML)

Barium (total) (mg/L) 2{MCL) 1 (DEQMML)

Bicarbonate (asCaCO3) (mg/L)

Beryllium (total) (mg/L) 0.004(MCL)

Cadmi um (total) (mg/L) 0.005 (MCL) 0.01 (DEQMML)

Calcium (total) (mg/L)

Carbonate (asCaC0,) (mg/)

Chloramine (mg/L)

Chl oride (total) (mgL) 250 (SMCL) 250 (DEQMML)

Chromium (total) (mgL) 0.1 (MCL) 0.05 (DEQMML)

Copper (total) (mg)
1.3 (Action Level)

1.0 (DEQMML)(1.0 SMCL)
Cyanide (total) (mg) 0.2 (MCL)

Fluoride (total) (mg/L) 4 (McL), 2.0 (SMCL) 4(DEQMML)

Hardness (as CaCO,) (mg/L) 250 (SMCL)

Iron (total) (mg/L) 0.3 (SMCL) 0.3 (DEQMML)

Lead (total) (mg) 0.015 (MCL) 0.05 (DEQMML)

Magnesium (total) (mg/L)

Manganese (total) (mg/L) 0.05 (SMCL) 0.05 (DEQ MML)

Mercury (total inorganic) (mg/L) 0.002 (MCL) 0.002 (DEQMML)

Nickel (total) (mg/L) 0.1"

Nitrate (asN) (mg/L) 10 (MCL) 10 (DEQMML)

Nitrite (mg/L) 1 (MCL)

Nitrate+Nitrite (total N) (mg/L} 10 (MCL)

Perchlorate (ug/L)

Phosphate (mg/L)

Phosphorus (total) (mg/L)

Potassium (mg/L)

Selenium (total) (mg) 0.05 (MCL) 0.01 (DEQMML)

Silica (mg/L)

Silicon (mg/L)

Silver (total) (mg!L) 0.1 (SMCL) 0.05 (DEQMML)

Sodium (mg/L)

Sulfate (mg/L) 250 (SMCL) 250 (DEQMML)

Sulfide (mg/L}

Thallium (mg/L) 0.002 (MCL)

Uranium (mg/L)

Zinc(total) (mg/L) 5 (SMCL) 5 (DEQMML)

FIle No. 23415-001-01
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Analyte OHA DrinkingWater Standards DEQGroundwater Standards

MISCELLANEOUS
Color (colorunits) 15 (SMCL) 15 (DEQMML)

Corrosivity' (S.U.) NON-CORROSIVE

Foaming Agents (MBASJ; (mg/I.) 0.5 {SMCL) 0.5 (OEQMML)

Odor (T.0.N.) 3 TON (SMCL) 3 TON (DEQMML)

Total Dissolved Solfds (mg/L) 500 (MCL) 500 (OEQMML)

Total Organic Carbon (mg)

Total Suspended Solids (mg/I.)

VOLATILEORGANIC COMPOUNDS (VOCs)
1,1-Dichloroethyene (ugL) 7 (MCL) 7 (DEQ MML)

1,1,1-Trichloroethane (ug/L) 200 (MCL) 200 (OEQMML)

1,2-Dichloroethane (ugL) 5{MCL) 5 (DEQMML)

Benzene (ug/1..) 5 {MCL) 5 (DEQMML)

Carbon tetrachloride (ug/1..) 5 (MCL) 5 (DEQMML)

Dacthal (ug/L)

p-Dichlorobenzene (1,4-) (ugL) 75 (MCL) 75{0EQMML)

Tri chl oroethylene (TCE) (ug/1..) 5(MCL) 5(DEQMML)

Vinyl chloride (ug/1..) 2 (MCL) 2 (DEQMML)

DISINFECTION BY-PRODUCTS (DBPs)&
RESIDUAL DISINFECTANTS
Total Tnihalomethanes (HM) (ugL) 80 (MCL) 10 (DEQMML)

MICROBIAL
Total Coifforms (cell countper 100mL) < 5% positive <1/100mL

Fecal Coifforms (cellcountper 100ml) Confirmed presence Confirmed presence

E. Coli (cell countper 100 mL) Confinned presence Confinned presence

SYNTHETIC ORGANIC COMPOUNDS (SOCs)

2,4-D (ugL) 7(MCL) 10 (DEQMML)

2,4,5-TP (Silex) (ugL) 5 (MCL) 10 (DEQMML)

Endrin (ugL) 2 (MCL) 0.2 {DEQMML)

Lindane (BHC-gamma) (mg) 0.0002 (MCL) 0.004 (OEQMML)

Methoxychlor (mg/L) 0.04 (MCL) 0.100 (DEQMML)

Toxaphene (ug/1..) 3(MCL) 0.005 (DEQMML)

RADIOLOGICALS
GrossAlpha (pCill..) 15 (MCL) 15 (DEQMML)

GrossBeta (pCi/1..)
4 mrem/year (official) 50 pCiIL (DEQMML)

50 pCI/L {trigger)

FIIe No0. 23415-001-01
Table 1 I February14, 2022 Page 2 of2 GeoENcneERs_.



Table 2a
Water Quality Samples-April 15, 2021

Threemlle Canyon Farms
Boardman, Oregon

WCPUMP INLAND BOOSTER INLANDWELL2
Sample Date: 4/16/2020 4/16/2020 S/20/2021

lab ID: MDB0462-03 MDBO462-01 MBE0583-01
Analyte MRL Oregon DEQStandards Result Result Result

INORGANIC CHEMICALS (IOCs).
FORMULA
Alkalinity(asCaCO,) (mg/L) 5 89 84 180
Aluminum (total) (me/L) 0.01 0.378 0.302 ND
Antimony(total) (mg/L) 0.001 ND ND ND
Arsenic(total) (mg/L) 0.001 0.050 (DEQMML) 0.00139 0.00108 ND
Barium(total) (m,VL) 0.001 1(DEQMML) 0.0326 0.0315 0.0263
Bicarbonate (as CaC03J(mg/LJ 5 89 84 176
Beryllium(total) (mg/L ) 0.001 ND ND ND
Cadmium(total) (m,VL) 0.001 0.01 (DEQMML) ND ND ND
Calcium(total) (mg/L) 0.1. 23.1 23.1 7.6
Carbonate (asCaCO,) (mg/L) 5 ND ND ND
Chloramine (mg/L) ND 0.0831 ND
Chloride (total) (mg/L) 0.1 250 (DEQMML) 6.59 6.39 32.1
Chromium (total) (me/L) 0.001 0.05 (DEQMML) ND ND ND
Copper (total) (m,VL) 0.0 l..O(DEQMML) 0.00146 0.00152 0.00144
Cyanide (total) (mg/L) NR ND ND ND
Fluoride (total) (mg/L} 0.1 4(DEQMML) 0.165 0.159 1.63
Hardness(asCaCO,) (mg/L) 10 88.6 88 27.5
Iron (tota) (m/L) 0.01 0.3 (DEQMML) 0.465 0.37 0.0243
Lead (total)(mg/L) 0.001 0.05 (DEQMML) ND ND ND
Magnesium (total) (mg/L) 0.1 7.52 7.53 2.06
Manganese (total) {mg/L) 0.001 0.05 (DEQMML) 0.0376 0.0271 0.00848
Mercury(total inorganic) (mg/L) 0.0001 0.002 (DEQMML) ND ND ND
Nickel (total) (mg/L ) 0.00:1. ND ND ND
Nitrate (asN) (mg/L) 0.1 10(DEQMML) 0.55 0.537 ND
Nitrite (mg/L) 0.1 ND ND ND
Nitrate+Nitrite (total N) (mg/L) 0.1 0.55 0.537 ND
Perchlorate (ug/L) 0.16 0.187 ND
Phosphate (mg/L) NA ND ND ND
Phosphorus(total) (mg/L) NA 0.0616 0.0396 0.0322
Potassium(mg/L) 0.1 1.98 1.98 13.8
Selenium (tota) (mg/L) 0.00 0.01 (DEQMML) ND ND 0.00112
Silica (mg/L) 0.1 14.3 14 64.9
Silicon(mg/L) NR 6.68 6.56 30.3
Silver (total) (mg/L) o.o 0.05 (DEQMML) ND ND ND
Sodium(mg/L) 0.1 11.8 11.6 90.2
Sulfate (mg/L) 0.1 250 (DEQMML) 16.4 16.1 0.92
Sulfide (mg/L) ND ND ND
Thallium (mg/L) 0.00:1. ND ND ND
Uranium (mg/L) 0.00158 0.0015 ND
Zinc(total) (mg/L) 0.00:1. 5(DEQMML) 0.00244 0.00216 ND

FIELD PARAMETERS
pH (pH units) NA 6.5-8.5 (DEQMML) 6.64 6.95 9.18
SpecificConductance (mS/cm) NA 0.292 0.281 0.601
Turbidity(NTUs) NA :1.(DEQMML) 13 15 4
Temperature ( NA 44.27 44.17 71.23
Dissolved Oxygen (mg/L) NA 11.97 11.64 0.15
Oxidation-reduction potential (mV) NA 140.1 124.2 164

MISCELLANEOUS
Color (colorunits) 15(DEQMML) 15 ND·,_.t
Corrosivity' (S.U.) -0.215 -0.462 -0.0966
FoamingAgents (MBAS); (m,VL) 0.5 (DEQMML) ND ND ND
Odor (T.O.N.) 3 TON (DEQMML) ND ND 4
Total Dissolved Solids (mg/L) 10 500 (DEQMML) 143 154 reTotalOrganicCarbon (mg/L) 0.5 1.94 1.94
TotalSuspended Solids (mg/L) 1 12.3 8.35 ND

FIle No. 23415-00101
Table2a [February 14, 2022 Page 1 0l2 GeoEvGnRs7



WC PUMP' INLAND BOOSTER INLAND WELL 2
Sample Date: 4/16/2020 4/16/2020 5/20/2021

Lab ID: MDB0462-03 MDBO462-01 MBE0583-01

Analyte MRL Oregon DEQ Standards Result Result Result

VOLATILE ORGANIC COMPOUNDS (VOCs)
1.1-Dichloroethylene (ug/L) 0.5 7(DEQMML) NO ND NO
1.1,1-Trichl oroethane (ug/L) 0.5 200 (DEQ MML) ND ND ND
1,2-Di chl oroethane (ug/L) 0.5 5(DEQMML} ND NO ND
Benzene (ug/L) 0.5 5(DEQ MML) ND ND ND
Carbon tetrachloride (u/L) 0.5 5(DEQMML} NO ND ND
p-Dichlorobenzene (1.4-) (u/L) 0.5 75(DEQMML) ND ND ND
Trichloroethylene (TCE) (ug/L) 0.5 5 (DEQ MML) ND ND ND
Vinyl chloride (u/L) 0.5 2(DEQMML) ND ND ND

DISINFECTION BY-PRODUCTS (DBPs)&
RES IDUAL DISINFECTANTS

Total Trihalomethanes (TTHM) (ug/L) 0.5 10(DEQ MML)
MICROBIAL
Total Coliforms (cellcountper100mL) <1/100mL 143 113 ND
Fecal Coliforms (cell countper100mL) Confirmed presence 13 9.8 <1.8
E. Coli (cellcountper100mL) Confirmed presence 7.4 4.5 ND

SYNTHETIC ORGANIC COMPOUNDS (SOCs)

2,4-Du/L) 0.1 10 (DEQ MML) ND ND ND
2,4,5-TP (Silex) (ug/L) 10 (DEQ MML) ND ND ND
Dacthal (ug/L) ND
Endrin (ug/L) 0.02 0.2 (DEQ MML) ND ND NO
Lindane (BHC-gamma) (mg/L) 0.004 (DEQ MML) ND ND ND
Methoxychlor (mg/L) 0.100 (DEQ MML) NO NO ND
Toxaphene (u/L) 2 0.005 (DEQ MML) ND ND ND

RADIOLOGICALS
GrossAlpha (pC/L) 15 (DEQ MML) <3.00+/-0.41 <3.00+/-0.482 <3.0+/-0.368
Gross Beta (pC/L) 50 pCI/L (DEQ MML) <4.00+/-0.462 <4.00+/-0.42 8.94+/-0.82

Notes:
Result is overDEQ MML

t. Corrosivityanalysis byLangelierIndex
1:WCPumpWi llowCreek PumpStation

FIle N0.2341500101
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Table 2b
Water Quality Samples-May 26,27, 2021

Threemlle Canyon Farms
Boardman, Oregon

WCPUMP' INLAND BOOSTER INLANDWELL 2

Sample Date: 5/26/202:1. 5/27/202:1. 5/20/202:1.
Lab ID: MAE0524-0:1. MAE0524-02 MBE0583-0:1.

Analyte MRL Oregon DEQ Standards Result Result . Result

INORGANIC CHEMICALS (IOCs)
FORMULA

Alka lin ity (as CaCO,) (mg/L) 5 56 56 180
Aluminum (total) (mg/L) 0.01 0.0872 0.0982 NO
Antimony (total) (mg/L) 0.00:1. NO ND ND
Arsenic (total) (mg/L) 0 .00 :1. 0 .050 {DEQ MML) ND 0.00114 ND
Barium (total) (mg/L) 0.001 :1.(DEQ MML) 0.0247 0.0251 0.0263
Bicarbonate (as Cac03)(mg/L) 5 56 56 176
Beryllium (total) (mg/LJ 0.00 :1. ND ND ND
Cadmium (total) (mg/L) 0.00:1. 0.0 :1.{DEQ MML) ND ND ND
Calcium (total) (mg/L) 0 .:1. 15.7 15.7 7.6
Carbonate (as CaCO,) (mg/L) 5 NO NO ND

Chloramine (mg/L) ND ND ND
Chloride (total) (mg/L} 0.:1. 250 (DEQ MML) 1.96 1.92 32.1
Chromium (tota l) (mg/L) 0.00 :1. 0 .05 (DEQ MML) NO NO ND
Copper (total) (mg/L) 0.0 1..0{DEQ MML) 0.00138 0.00136 0.00144
Cyanide (tota l) (mg/L) NR NO NO ND
Fluoride (total) (mg/L) 0.:1. 4(DEQMML) NO NO 1.63
Hardness (as CaCO,) (mg/L) 10 56.5 56.6 27.5
Iron (total) (mg/L) 0.0 :1. 0.3 (DEQ MML) 0.155 0.148 0.0243
Lead (total) (mg/L) 0 .00 :1. 0 .05 (DEQ MML) ND ND NO
Magnesium (total) (mg/L) 0.1 4.19 4.18 2.06
Manganese (to tal) (mg/L) 0.00 :1. 0.05 (DEQ MML) 0.0183 ND 0.00848
Mercury (total inorganic) (mg/L) 0 .000 :1. 0 .002 (DEQ MML) ND ND ND
Nickel (total) (mg/L) 0.00 :1. NO ND ND
Nitrate (as N) (mg/L) 0.:1. :1.0(DEQ MML) ND NO NO
Nitri te (mg/L ) 0.:1. ND ND NO
Nitrate+Nitrite (total N) (mg/L) 0.:1. ND ND ND
Perchlorate (u/L) 0.148 0.162 NO
Phospha te (mg/L) NA NO ND ND
Phospho rus (total) (mg/L) NA 0.0296 0.0286 0.0322
Potassium (mg/L) 0.:1. 1.03 1.02 13.8
Selenium (tota) (mg/L) 0.00 0.01 (DEQ MML) NO 0.00142 0.00112
Silica (mg/L) 0.:1. 10.4 10.1 64.9
Silicon (mg/L) NR 4.86 4.73 30.3
Silver (total) (mg/L) 0 .0 0 .05 (DEQ MML) NO NO ND
Sodium (mg/L) 0.:1. 4.16 4.12 90.2
Sulfate (mg/L) 0.1 250 (DEQ MML) 9.57 9.28 0.92
Sulfide (mg/L) ND NO NO
Thallium (mg/L) 0.00 :1. ND NO NO
Uranium (mg/L) NO NO ND

Zinc (total) (mg/L) 0.001 5(DEQMML) 0.00303 0.00267 NO

FIELD PARAMETERS
pH (pH uni ts) NA 6.58 .5 (DEQMML) 7.75 7.63 9.18
Specific Cond uctance (mS/cm) NA 0.151 0.154 0.601
Turbidity (NTUs) NA :1.(DEQMML) 10 8 4
Temperature (" NA 53.33 52.99 71.23
Dissolved Oxygen (mg/L) NA 11.6 11.2 0.15
Oxidation-reduction pote ntial (mV) NA 289.9 291.4 164

MISCELLANEOUS
Color (colorunits) 15(DEQMML) , IITT ND

Corrosivi ty' (s.U.) -0.731 -0.752 -0.0966
Foaming Agents (MAS); (mg/L) 0.5 (DEQ MML) 0.0534 ND ND

Odor (T.O.N.) 3TON (DEQ MML) ND ND 4
Total Dissolved Solids (mg/L.) :1.0 500 (DEQ MML) 86 89 jeiTotal OrganicCarbon (mg/L) 0.5 2.13 2.19
Total Suspended Solids (mg/L ) 1 9.67 10.6 ND

FIl N0. 23415-00101
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WCPUMP INLAND BOOSTER lNLANDWEU2
Sample Date: 5/26/2021 5/27/2021 5/20/2021

Lab JD: MAE0524-01 MAE0524-02 MBE0583-01
Analyte MRL Oregon DEQStandards Result Result Result

VOLATILEORGANIC COMPOUNDS(VOCs)

1,1-Dichloroethylene (ug/L) 0.5 7(DEQMML) ND ND ND
1.1,1-Trichloroethane (ug/L) 0.5 200 (DEQMML) ND ND ND
1,2-Dichloroethane (ug/L) 0.5 S(DEQMML) NO ND ND
Benzene (u/L) 0.5 S(DEQMML) ND ND ND
Carbon tetrachloride (ug/L) 0.5 5(DEQMML) ND ND ND
p-Dichlorobenzene (1.4-) (u/L) 0.5 75(DEQMML) ND ND ND
Trlchloroethylene (TCE) (vg/L) 0.5 5(DEQMML) ND ND ND
Vinyl chloride (ug/L.) 0.5 2(DEQMML) ND ND ND

DISINFECTION BY-PRODUCTS(DBPs)&
RESIDUAL DISINFECTANTS

Total Trihalomethanes (TTHM) (ug/L) 0.5 10(DEQMML)
MICROBIAL
Total Coliforms(cellcount per100ml/ <:l,1100mL 547.5 270 ND

FecalColiforms(cellcount per100 mL) Confirmed presence 46 79 <1.8

E. Coli(cell countper100mL) Confirmed presence 50.4 52.9 ND

SYNTHETIC ORGANIC COMPOUNDS(SOCs)

2,4-D(ug/L) 0.1 10(DEQMML) ND ND ND
2,4,5-TP (Sile) (ug/L) 10(DEQMML) ND ND ND
Dacthal (u/L) ND
Endrin (ug/L) 0.02 0.2 (DEQMML) ND ND ND
Lindane (BHC-gamma) (mg/L) 0.004 (DEQMML) ND ND ND
Methoxychlor (mg/L) 0.100 (DEQMML) NO ND ND
Toxaphene (ug/L) 2 0.00S(DEQMML) ND NO ND

RADIOLOGICALS
GrossAlpha (pC/L) 15(DEQMML) <3.00+/0.279 <3.00+/-0.336 <3.0+/-0.368
Gross Beta (pC/L) 50 pCI/L(DEQMML) <4.00+/-0.371 <4.00+/-0.413 8.94+/-0.82

Notes:
Result is overDEQMML
'Resits oer1y2QMML
t: Corrosivityanalysis byLangelier Index
1:WC Pump • WillowCreek PumpStation

FIIe No. 23415-00101
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Table 3
InlandWells. BiannualStaticWater LevelMeasurements

Threemlle Canyon Farms
Boardman, Oregon

WclllD Slate ID ...... Northlnt 10/20/2013 3/5/201,4 10/1/2014 3/10/2015 10/)0/2015 3/11/201.S 10/21/2015 2/24/2011 10/U/2017 J/1.5/2018 10/2:fi/20U l/J.1/201.9 10/10/2019 .J/f/2020 10/29/2020 l/J.S/201.1 10/2112.0U.
tr]andWet!1 MORA 520l7 284436 5071082 221.21 2J.3.6S 243.36 290.0B 2.SD,◄O 21117,00 270 261'.)2 nomm\ tommt no rmt homrt ffommt 307.16 no nmm 30647 32411
tnlMdWt.112 MORA 5,045 2BS281 5071570 221.55 220,22 250.71 231.SB 265 ,73 25111.31 284.38 l'IO nt trl l 300,$$ 286.74 .308.45 207.37 313.7G 287.!lfli 304.81 2ll5,31 312.24
lntandWell3 MORA !2132 285010 50GDS3-4 218.00 :200,68 240.37 221.12 2SG,3G 243.09 274.06 264.68 2118,0.1 27G.20 208.11 286..49 30304 202.0l 309.76 300.70 317.51
Inland well4 MOATU21l1 284033 50611816 211.0G 209.60 240.Sl!I 227.04 215G,09 243.79 273.95 264.60 207,75 276.:!8 297.&S :?OG.!iO 303.13 2911l 310.37 300.93 317.5$
lnl.andWdlS M0RR 52130 283582 !5070771 2!50.84 222.10 252.63 24L47 2Gi.G7 256.2◄ 211U8 276.92_ 310.◄6 288.61 308.37 298.93 315.Gl :JD5. l!!i9 322.93 312.37 330.00
W'll.and06S 283261 S012340 234.42 222-3 8 252.50 24198 288.31 2S4.11 276.0li 204,0'!) 281.88 271.79 290.!.0 nommt 297.60

n-HLl'l•U.5-00J.,Cl,l
1la 21ftran? 14,2221 GoENcnens_?
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Water Quality Tables 2018-2020



Table A-:1.
WaterQuality Samples-April 10, 2018

ThreemileCanyon Farms
Boardman, Oregon

WCPUMP INLANDBOOSTER SIXMILEFILTER IN SIXMILE FILTEROUT INLANDWELL 5
SampleDate: 10/24/2019 4/10/2018 4/10/2018 4/10/2018 6/19/2019

Lb ID: 191027021-001 170621069.001 180411052-004 180411052-005 190501031-001
Analyte MRL OregonDEQ Standards Result Result Q Result Q Result Q Result Q

INORGANlCCHEMICALS(IOCs)
FORMULA

Alkalinity (as CaC03) (mg/L) s 76 120 130 128 178
Aluminum (total) (mg/L) 0.01 0.238 1.28 0.6 0.555 ND
Antimony (total) (mg/L) 0.001 ND ND ND ND ND
Arsenic (total) (mg/L) 0.001 0.050 (DEQ MML) 0.00175 0.00136 0.00119 0.00126 ND
Barum(total) (mg/LJ 0.001 1(DEQMML) 0.0347 0.0419 0.0414 0.0406 0.0269
Bicarbonate (as CaC03/ (mg/L) 5 76 120 130 128 178
Beryllium (total) (mg/L) 0.001 ND ND ND ND ND
Cadmium (total) (mg/L) 0.001 0.01(DEQ MML) ND ND ND ND ND
Calcium (total) (mg/L/ 0.1 22.6 27.6 29.2 29.5 8.13
Carbonate(asCaC0,) (me/L) 5 ND ND ND ND ND
Chloramine (mg/L) ND ND ND ND ND
Chloride (total) (mg/L) 0.1 250 (DEQ MML) 5.25 8.02 8.88 13 37.1
Chromium (total) (mg/L/ 0.001 0.05(DEQ MML) 0.0139 NO ND ND 0.00116
Copper (total) (mg/L ) o.o 1.0(DEQ MML) 0.00222 0.00318 0.00265 0.00335 0.00332
Cyanide (total) (mg/1.J NR ND ND ND ND
Fluoride (total) /mg/LJ 0.1 4 (DEQ MML) WCPUMP1 0.191 0.196 0.189 1.71
Hardness(as CaC0,) (mg/L) 10 86.6 111 117 119 31.1
lron (total) (mg/L) 0.01 0.3(DEQ MML) 0.325 1.56 0.738 0.681 0.0107
Lead (total) (mg/L) 0.001 0.05(DEQ MML) ND NO ND ND ND
Magnesium (total) (mg/L/ O.J. 7.3 10.3 10.7 10.9 0.61
Manganese(totlll) (mg/L) 0.001 0.05(DEQ MML) 0.0184 0.079 0.0362 0.0348 0.00801
Mercury (total inorganic) (mg/L) 0.0001 0.002 (DEQ MML) ND ND ND ND ND
Nickel (total) (mg/L) 0.001 0.00197 0.00159 0.00118 0.00159 ND
Nitrate (as N) (mg/L) 0.1 10(DEQMML) 1.13 0.806 1.07 0.951 ND
Nitrite (mg/L) 0.1 ND ND ND ND ND
Nitrate+Nitrite (total N) (mg/L) O.J. 1.13 0.806 1.07 0.951 ND
Perchl orate (u/L) 0.194 0.239 0.241 0.291 ND
Phosphate (mg/L) NA ND ND ND ND ND
Phosphorus (total) (mg/L) NA 0.0293 0.102 ND 0.0786 0.0319
Potassium (mg/L) 0.1 1.73 3.56 3.51 3.67 14.9
Selenium (total) (mgtLJ 0.00 0.01(OEQ MML) 0.00125 ND ND ND ND
Silica (mg/L) 0.1 9.54 32.1 28.2 28.5 60.8
Silicon (mg/L) NR 4.46 15 13.2 13.3 28.4
Silver (total) (mg/L) 0.0 0.05(DEQ MML) ND ND ND ND ND
Sodium(mg/L) 0.1 10.4 18 19.2 23.1 90.9
Sulfate (mg/L) 0.1 250(DEQ MML) 19.4 14.6 16.1 16.1 2.52
Sulfide(mg/L) ND ND ND ND ND
Thallium (mg/L) 0.001 ND ND ND ND ND
Uranium (mg/L) 0.00182 1.8 2.13 2.08 ND
Zinc(total) (mg/L) 0.001 5(DEQMML) 0.00351 0.00426 0.00237 0.0038 0.00398
FIELI>PARAMETERS
pH(pHunits) NA 8.5-8.5(DEQMML) 8.04 8.24 7.92 8.06 8.05
Specific Conductance (mS/cm) NA 232 306 326 335 531

FleN0.2341500101
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WCPUMP' INLANDBOOSTER SIXMILE FILTER IN SIXMILE FILTER OUT INLANDWELL5

SempleDate: 10/24/2019 4/10/2018 4/10/2018 4/10/2018 6/19/2019
lab ID: 191027021-001 170621069-001 180411052-004 180411052-005 190501031-001

Analyte MRL OregonDEQ Standards Result Result Q Result Q Result Q Result Q
Turbidity(NTUs) NA l(OEQMML) 4.59 46 25 19 8
Temperature (y NA 51.75 51.22 49.38 49.47 71.92
DissolvedOxygen (mg/L) NA 10.16 86.6 91.60% 86.60% 0.05
Oxidation-reductionpotential (mv) NA 160.3 467.2 52.8 495.6 31.8
MISCELLANEOUS
Color (color units) 15(DEQMML) 5 1o 20 5 5
Corrosivity' (s.u.) 0.739 0.218 0.346 0.213 0.065
FoamingAgents (MBAS); (mg/L) 0.5 (DEQ MML) ND NO ND NO ND
Odor (T.0.N.) 3TON (DEQ MML) ND NO ND ND 4
Total Dissolved Solids (mg/L ) 10 500(DEQ MML) 142 182 192 208 295
TotalOrganic Carbon (mg/L) 0.5 1.6 3.64 3.53 3.66 0.369
TotalSuspended Solids (mg/L ) 1 3.94 39.6 13.7 13.2 ND
VOLATILEORGANIC COMPOUNDS (VOCs)
1,1-Dichloroethylene(u/L) 0.5 7(DEQMML) NO ND ND NO
1,1,1-Trlchloroelhane(ug/L) 0.5 200(DEQ MML) NO ND ND NO
1,2-Dichloroethane(ug/L) 0.5 5(DEQMML) NO NO NO NO
Benzene(ug/L) 0.5 5(DEQMML) NO NO ND NO
Carbon tetrachloride(ug/L) 0.5 5(DEQMML) NO ND ND NO
p-Olchlorobenzene (1.4·) (ug/L) 0.5 75(DEQMML) ND ND ND NO
Trichloroethylene(TCE) (u/L) 0.5 S(DEQ MML) ND ND ND NO
Vinyl chloride (ug/L) 0.5 2(DEQ MML) NO NO NO ND
DISINFECTIONBY-PRODUCTS (DBPs)&

RESIDUAL DISINFECTANTS
ToiDI Trihalomethanes (TTHM) (ug/L) 0.5 10 (DEQ MML) NO ND 8.71 ND
MICROBIAL
Tol.81 Collforms (cellcount per100ml) <1/lOOmL 435 1732.9 866.4 0
Fecal Coliforms (cellcountper100mL) Conflrmod prcsonco 18.9
E.Coll (cc//count per 100mL) Conflrmodpresence 23.8 61.3 24 0

SYNTHETIC ORGANIC COMPOUNDS (SDCs)

24D (u/) 0.1 10(DEQMML) ND NO ND NO
2,4,5-TP (Silex) (ug/L) 10(DEQMML) NO NO NO NO
Dcthal (ug/L) 0.05 NO NO
Endrintug/L) 0.02 0.2 (DEQMML) NO NO NO NO
Lindane (BHC-gamma) (mg/L) 0.004(DEQ MML) NO NO NO ND
Methoxychlor(mg/L) 0,100(DEQ MML) NO ND NO NO
Toxaphene(ug/L) 2 0,005(DEQ MML) NO ND ND NO
RADIOLOGICALS
Gross Alpha(C/L) 15(DEQMML) <3+/0.978 3.73+/-1.43 3.88+/-1.26 3.69+/-1.55 <1.20+/-0.963
Grosseta(pC/L) 50pCl/l(DEQ MML) <4+/-0.780 3.68+/-0.702 4.15+/0,695 3.79+/-0.735 9.73+/-147

Notes:
Result isovor DEQMML
Pettsor L/2EQMML
t. Corroswty analysis by Lange!ier Index
1.WC Pump «Wltow Creek PumpStation

flleNo,2341500101
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Table A-2
WaterQuality Samples.-September20, 2018

Thrcemlle canyon Farms
Boardman, Oregon

WCPUMP SIXMILE FlLTER IN SIXMILE FILTER OUT INLANDWELL5
Sample Dste: 10/24/2019 9/20/2018 9/20/2018 6/19/2019

Lab ID: 191027021-001 180921031-001 180921031-006 190501031-001
Analyte MRL Oreo n DEQ Standards Result Q Result Q Result Q Result Q

INORGANIC CHEMICALS (IOCs)

FORMULA
Alkalinity (as CaC0,)mg/L) 5 76 58.6 56 178
Aluminum (total) (m/{/L) 0,01 0.238 0.14 0.105 ND
Antimony (total) (mg/L) 0.001 NO ND ND ND
Arsenic (total) (mg/L) 0.001 0,050(DEQ MML) 0.00175 ND ND ND
Barium (total) (mg/L) 0.001 1(DEQMML) 0.0347 0.0293 0.0291 0.0269
Bicarbonate (asCaC03) /mg/L/ 5 76 58.6 56 178
Beryllium (total) (mg/L) 0,001 NO ND ND ND
Cadmium (total) (mg/L) 0,001 0.01(DEQ MML) ND ND ND ND
Calcium (total) (mJVL/ 0.1 22.6 17.7 17.6 8.13
Carbonate (asCaCO,) (m/L) 5 ND ND ND ND
Chloramine (mg/L ) ND ND ND ND
chloride (total) (mg/L ) 0.1 250 (DEQ MML) 5.25 2.46 3.43 37.1
Chromium (total) (mg/L) 0.001 0.05 (DEQ MML) 0.0139 ND ND 0.00116
Copper (total) (mg/L) o.o 1.0(DEQMML) 0.00222 0.00185 0.00275 0.00332
Cyanide (total) (mg/L) NR ND ND NO
Fluoride(total) (mg/L ) 0.1 4(DEQMML) 0.134 0.113 0.112 1.71
Hardness (as CaCO,) (mg/L) 10 86.6 66.3 64.3 31.1
Iron (total) (mg/L) 0.01 0.3 (DEQ MML) 0.325 0.113 0.105 0.0107
Lead (total) (mg/L) 0.001 0.05(DEQ MML) ND ND ND ND
Magnesium (total) (mg/L) 0.1 7.3 5.06 4.87 0.61
Manganese (total) (mg/L) 0.001 0.05 (DEQ MML) 0.0184 0.0104 0.00772 0.00801
Mercury (lotal inorganic) (mg/L) 0.0001 0.002(DEQ MML) ND ND ND ND
Nickel (total) (ml/IL) 0.001 0.00197 ND ND ND
Nitrate (asNJ (mg/L/ 0.1 lO(DEQMML) 1.13 NO ND ND
Nitrite (mg/L) 0.1 ND ND ND ND
Nitrate+Nitrite(totalN) (mg/L) 0.1 1.13 ND NO ND
Perchlorate (ug/L) 0.194 0.075 0.117 ND
Phosphate (mg/L) NA ND ND
Phosphorus (total) (ml/IL) NA 0.0293 0.0374 0.0177 0.0319
Potassium (mg/L) 0.1 1.73 1.15 1.14 14.9
Selenium (total) (mg/L) 0.00 0.01(DEQ MML) 0.00125 ND ND ND
Siica (mg/L) 0.1 9.54 6.98 6.59 60.8
smcon (mg.IL) NR 4.46 3.26 3.08 28.4
Silver (total) (mg/L) 0.0 0.05(OEQ MI\IIL) ND ND ND ND
Sodium (mg/L) 0.1 10.4 4.63 5.33 90.9
Sulfate (mg/L) 0.1 250 (DEQ MML) 19.4 11.9 12 2.52
Sulfide (mg/L) ND ND ND ND
Thallium (mg/L) 0.001 ND ND ND ND
Uranium(mg/L) 0.00182 ND ND ND
Zlnc (total) (mg/L) 0.001 S(DEQMML) 0.00351 0.00195 0.00691 0.00398
FIELDPARAMETERS
pH (pHunits) NA 6.58.5(DEQ MML) 8.04 7.28 7.38 8.05
Specific Conductance (mS/cm) NA 232 151 154 531

Fllo N0, 23415-00101
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WCPUMP' SIXMILE FILTERIN SIXMILE FILTEROUT INLANDWELL5
Sample Date: 10/24/2019 9/20/2018 9/20/2018 6/19/2019

Lab tD: 191027021-001 180921031-001 180921031.006 190501031-001
Analyte MRL OregonDEQStandards Result Q Rcsutt Q Result Q Result Q

Turbidity(NTUs) NA l(DEQMML) 4.59 3.83 4.39 8
Temperature ( NA 51.75 61.49 61.31 71.92
DissolvedOxygen /mgJL) NA 10.16 8.69 8.61 0.05
Oxidallorwcductionpotenbal(mV) NA 160.3 50.8 447.8 318
MISCELLANEOUS
Color (colorunits} 15(DEQMML) 5 ND ND 5
Corrosivity' (s.u.) -0.739 -0.606 0.669 0.065
FoamingAgents(MBS); (mg/L) 0.5 (DEQMML) ND ND ND ND
Odor (T.O.N.J 3TON (DEQMML) ND ND ND 4
TotalDissolved Solids (mg/LJ 10 500(OEQMML) 142 79 83 295
TotalOrganicCarbon (mg/L ) 0.5 1.6 1.41 1.46 0.369
Total Suspended Solids (mg/L) 1 3.94 2.87 4.37 ND

VOLATILEORGANIC COMPOUNDS (VOCs)
1.1-Dichloroethytene (ug/L) 0.5 7(0EQMML) ND NO ND
1,1,1-Trichloroeu,ano /ug/LJ o.s 200 (DEQMML) ND NO ND
1,2-Dichloroethane (u/L) 0.5 5(DEQMML) ND
Benzene (ug/L) 0.5 5(DEQMML) ND NO NO
Carbon tetrachloride(ug/L) 0.5 S(DEQMML) ND NO ND
p-Dichlorobenzene(1,4-) (ug/L) 0.5 75(DEQMML) ND ND ND
Trichlorocthylene (TCE) (ugJL) 0.5 S(DEQMML) NO ND ND
Vinylchloride(ug/L) 0.5 2(DEQMML) ND ND ND
DISINFECTIONBY-PRODUCTS (DBPs) &

RESIDUALDISINFECTANTS
TotalTrihalomethanes (TTHM) (ug/L) 0.5 10(0EQMML) 2.03 ND
MICROBIAL
TotalColllorms (cell count per100mLJ <1/100mL 435 517 0
FecalCollforms (cell count per100mL) Confirmedpresence 18.9
E. Coli /cell countper100mL) Confirmed presence 23.8 16 0

SYNTHETICORGANIC COMPOUNDS (SOC•)
2,4- (ug/L) 0.1 10(DEQMML) ND ND NO
2,4,5-TP (Silex) (ug/L) 10(DEQMML) ND ND ND
Dacthal {ug/L} ND ND
Endrin (u/L) 0.02 0.2 (DEQMML) ND ND ND
Lindane(BHCgamma) (mg/L) 0.004(DEQMML) ND ND ND
Methoxychlor (mg/L) 0,100(DEQMML) ND ND ND
Toxaphene(ug/L) 2 0,005(DEQMML) ND ND ND
RADIOLOGICAI..S
GrossAlpha (pCVL) 15(DEQMML) <3+/-0.978 1.73+/-0.655 2.89+/-1.14 <1.20+/-0.963
Gross Beta (C/L) 50pCI/L(DEQMML) <4+/-0.780 2.02+/-0.512 2.24+/-0.931 9.73+/-1.47

Notes:
Result is over DEQ MML
lg..or2guy---1
t Corrosntyanalysis byLangelier Index

1 WCPump • Wltow Creek Pump Sta tion

flloNo. 2341.5-001-01
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Table A-3
WaterQuality SamplesOctober 29, 2018

Thrccmlle Canyon Farms
Boardman, Oregon

WCPUMP' SIXMILEFILTER IN SIXMILEFILTER OUT INLANOWEU5
SampleDate: 10/24/2019 10/29/201.8 10/29/201.8 6/19/2019

Lab ID: 191027021-001 181030050-001 181030050-002 190501031-001
Analyto MRL OregonDEQ Standards Result Q Result Q Result Q Result Q

INORGANIC CHEMICALS (IOCs)
FORMULA
Alkalinity (asCaC0,) (mg/L) 5 76 72 74 178
Aluminum (tolal) /mg/L) 0.01 0.238 0.0305 0.0241 NO
Antimony (total) (mg/L) 0.001 NO NO NO ND
Arsenic (total) (mg/L) 0.001 0.050(DEQMML) 0.00175 NO NO NO
Barium (total) (mg/L) 0.001 1(0EQ MML) 0.0347 0.0325 0.0309 0.0269
Bicarbonate (asCaC03) (mg/L) 5 76 72 74 178
Beryllium (total) (mg/L) 0.001 NO ND NO NO
Cadmium (total) (mg/L) 0.001 0.01(DEQ MML) NO ND ND ND
Calcium (total) (mg/L) 0.1 22.6 21.3 21.1 8.13
Carbonate (asCaCO,) (mg/L) 5 NO ND ND NO
Chloramine (mg/L) ND NO NO ND
Chloride (total) (mg/L) 0.1 250 (OEQ MML) 5.25 5.78 6.82 37.1
Chromium (total) (mg/L) 0.001 0.05 (DEQ MML) 0.0139 0.00105 0.00133 O.OOU6
Copper (total) (mg/L) o.o 1.0 (DEQ MML) D.00222 0.0029 0.00209 0.00332
Cyanide(total) (m/L) NR ND ND NO
Fluoride (total) (mg/L) 0.1 4(DEQMML) 0.134 0.139 0.139 1.71
Hardness (asCaCO,) (mg/L) 10 86.6 82.4 82 31.1
Iron (total) (mg/L) 0.01 0.3 (DEQ MML) 0.325 0.0885 0.0737 0.0107
Lead(total) (mg/L) 0.001 0.05 (OEQMML) NO ND NO ND
Magnesium (total) (mg/t) 0.1 7.3 7.08 7.09 0.61
Manganese (total) (mg/L) 0.001 0.05 (DEQ MML) 0.0184 0.00383 0.00317 0.00801
Mercury (total inorganic) (mg/LJ 0.0001 0.002 (DEQ MML) NO NO NO ND
Nickel (total) (mg/L} 0.001 0.00197 ND NO ND
Nitrate (asN) (mg/L) 0.1 l.O(DEQMML) 1.13 0.852 0.808 NO
Nitrite (mg/L) 0.1 NO ND NO NO
Nitrate+Nitrite (totalN) (mg/L) 0.1 1.13 0.852 0.808 ND
Perchlorate (ug/L) 0.194 0.209 0.267 ND
Phosphate (mg/L) NA NO ND ND NO
Phosphorus (total) (mg/L) NA 0.0293 NO ND 0.0319
Potassium (mg/L) 0.1 1.73 1.48 1.49 14.9
Selenium (total) (mg/LJ 0.00 0.01(DEQ MML) 0.00125 NO ND NO
Silica (mg/L} 0.1 9.54 7.98 8 60.8
Silicon (mg/LJ NR 4.46 3.73 3.74 28.4
Silver(total) (mg/L) 0.0 0.05(DEQ MML) ND ND ND NO
Sodium (mg/L ) 0.1 10.4 8.68 9.79 90.9
Sulfate (mg/L) 0.1 250(DEQ MML) 19.4 17.9 17.7 2.52
Sulfide(mg/L) ND ND NO ND
Thallium (mg/L) 0.001 ND ND ND ND
Uranium (mg/L) 0.00182 0.00148 0.00141 NO
Zlnc (total) (mg/LJ 0.001 5(DEQMML) 0.00351 0.00196 0.00429 0.00398

FJELD PARAMETERS
pH (pHunits) NA 6.5-8.5 (DEQMML) 8.04 7.06 7.44 8.05
Specific Conductance (mS/cm) NA 232 252 258 531

Fte Ne.23415001-01
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WCPUMP' SIXMILEFILTER IN SIXMILE FILTEROUT INLANDWELL5
Sample Date: 10/24/2019 10/29/2018 10/29/2018 6/19/2019

Lob ID: 191027021-001 181030050-001 181030050--002 190501031-001
Analyte MRL OregonDEQStandards Result Q Result Q Result Q Result Q

Turbidity (NTUs ) NA 1(DEQMML) 4.59 8
Temperature/ NA 51.75 54.3 54.12 71.92
DissolvedOxygen (mg/L ) NA 10.16 9.25 9.32 0.05
Oxidation-reductionpotential (mV) NA 160.3 81.7 624.3 31.8
MISCEUANEOUS
Color (colorunits) 15(DEQMML) 5 NO NO 5
Corrosivty' (s.u.) -0.739 -0.684 -0.621 0.065
FoamingAgents(MBAS): (mg/L ) 0,5(DEQMML) NO NO NO NO
Odor (T.0.N.J 3 TON (DEQ MML) NO NO NO 4
TotalDissolvedSolids (mg/L) 10 500 (DEQ MML) 142 120 134 285
TotalOrganicCarbon (mg/L) 0.5 1.6 1.66 1.68 0.369
TotalSuspended Solids (mg/L) 1 3.94 1.24 ND NO
VOLATILE ORGANICCOMPOUNDS (VOCs)
1,l•Dlchloroelhylene (Ug/L) 0.5 7(DEQMML) NO NO NO
1,1,1-Trichloroethane(ug/L) 0.5 200(DEQMML) NO ND ND
1,2-0ichloroethane(ug/L ) 0.5 5(DEQMML) NO ND NO
Benzene (ug/L) 0.5 5(DEQMML) NO ND NO
Carbon tetrachloride (ug/L) 0.5 5(DEQMML) ND ND ND
pDchlorobenzene (1,4- ) (ug/L) 0.5 75(DEQMML) ND ND NO
Trichloroethylene(TCE) (ug/L) 0.5 5(DEQMML) ND ND NO
Vinyl chloride(ug/L) 0.5 2(DEQ MML) NO ND NO
DISINFECTIONBY-PRODUCTS (DBPs)&

RESIDUAL DISINFECTANTS
TotalThalomethanes (TTHM) (ug/L) 0.5 lO(DEQMML) NO 1.25 ND
MICROBIAL
TotalColiforms (cell countper100mL) <1/lOOmL 435 93 62
FecalColilorms (cell count per100mL) Confirmed prosonco 18.9
E. Coll(cell countper100mL) Confirmed prosonco 23.8 5 0

SYNTHETICORGANICCOMPOUNDS (SOCs)
2,4-D (ug/L) 0.1 10(DEQMML) NO NO NO
2,4,5-TP (Silex) (u/L) 10(DEQMML) NO ND NO
Dacthat (ug/L) ND ND
Endrin (u/L) 0.02 0.2 (DEQMML) ND ND ND
Lindane (BHC-gamma) (mg/L) 0.004 (DEQMML) ND ND ND
Methoxychlor (mg/L) 0.100(DEQMML) ND ND ND
Toxaphene (ug/L) 2 O,OOS(OEQMML) ND ND NO
RADIOLOGICALS
GrossAlpha (pC/L) 15(DEQMML) <3+/-0.978 L78+/-0.774 1.26+/-0.615 <1.20+/0.963
Gross Beta (pC/L) 50pCI/L(DEQMML) <4+/-0,780 2.33+/-0.556 1.33+/0.465 9.73+/-1.47

Notes:
Result is over DEQMML

{seas_c.1r2QA
t. Cortoswty analysis by Lange!er index
1 WCPump -· WlowCreek Pump Station

FileNe. 2341500101
TableA-3 ] February 14, 2022 Page2of2 GoEcm«ens_?



TableA-4
WaterQuality Sampl es-April 30, 2019

ThreemlleCanyonFarms
Boardman, Oregon

WCPUMP SIXMILE FlLTER IN SIXMILE FILTER OUT INLANDWELL5

Sample Date: 10/24/2019 4/30/2019 4/30/2019 6/19/2019

Lob ID: 191027021-001 190501031-001 190501031-002 190501031-001

Analyte MRL OregonDEQ Standards Result Q Result Q Result Q Result Q
INORGANIC CHEMICALS (IOCs)

FORMULA
Alkalinity (asCaC03) (mg/L) 5 76 100 100 178
Aluminum (total) (mg/L 0.01 0.238 3.17 3.04 ND
AnUmony (total(mg/L ) 0.001 ND ND ND ND
Arsenic (total) (mg/L) 0.001 0.050 (DEQ MML) 0.00175 0.00193 0.00182 ND
Barium (total) (mg/L) 0.001 1(DEQ MML) 0.0347 0.0541 0.0504 0.0269
Bicarbonate (as CoC03J (ml!/LJ 5 76 100 100 178
Beryllium (total) (mg/L) 0.001 ND NO NO ND
Cadmium (total) (mg/L) 0.001 0.01(DEQMML) ND ND ND ND
Calcium(total) (mg/L ) 0..1 22.6 22.3 22.3 8.13
Carbonate (as CaC0,) (mg/L ) 5 ND ND ND ND
Chloramlne(mg/L) ND ND ND ND
Chloride (total) (mg/L) 0..1 250(DEQ MML) 5.25 6 9.22 37.1
Chromium (total) (mg/L) 0.001 0.05 (DEQ MML) 0.0139 0.00337 0.00298 O.OOU6
Copper (total) (mg/L) o.o 1.0(DEQ MML) 0.00222 0.00698 0.0072 0.00332
Cyanide (total) (mg/L) NR ND ND NO
Fluoride(total) (mg/L) 0..1 4(DEQMML) 0.134 0.176 0.1B 1.71
Hardness (asCaCO,) (mg/L) 10 86.6 89.3 89 31.1
Iron (total) (mg/L) 0.01 0.3 (DEQ MML) 0.325 3.86 3.64 0.0107
Lead (total) (mg/L) 0.001 0.05(DEQ MML) ND 0.00141 0.00108 ND
Magnesium (total) (mg/L) 0.1 7.3 8.14 8.06 0.61
Manganese(total) (mg/L) 0.001 0.05(DEQMML) 0.0184 0.0692 0.0586 0.00801
Mercury (total inorganic) /mgtL) 0.0001 0.002 (DEQ MML) ND ND ND ND
Nickel (total) (mg/L) 0.001 0.00197 0.00277 0.00269 ND
Nitrate (as N) (mg/L) 0.1 10(DEQMML) 1.13 1.1 1.23 ND
Nitrite (mg/L ) 0.1 ND NO ND NO
Nil!ate+Nltrite (totalNJ (mg/L) 0.1 1.13 1.1 1.23 NO
Perchlorate (ug/L) 0.194 0.201 0.245 NO
Phosphate (mg/L) NA NO ND ND NO
Phosphorus (total) /mg/L/ NA 0.0293 0.211 0.188 0.0319
Potassium (mg/L) 0.1 1.73 3.69 3.61 14.9
Selenium (total) (mg/L) 0.00 0.01(DEQ MML) 0.00125 ND NO ND
Siica (mg/L) 0.1 9.54 50.1 49.4 60.8
Silicon (mg/L) NR 4.46 23.4 23.1 28.4
Silver (total) (mg/L) 0.0 0,05(DEQ MML) ND NO NO ND
Sodium (mg/L) 0.1 10.4 14.8 17.5 90.9
Sulfate (mg/L) 0.1 250 (OEQ MML) 19.4 9.05 9.72 2.52
Sulfide (mg/L) ND ND ND NO
Thallium (mg/L) 0.001 ND NO NO ND
Uranium(mg/L) 0.00182 0.0012 0.00122 NO
Zinc (total) (mg/L) 0.001 6(DEQ MML) 0.00351 0.0118 0.0136 0.00398
fJEI.D PARAMETERS
pH {pHunits) NA 6.5-8.5 (DEQ MML) 8.04 7.21 7.66 8.05
SpecificConductance(mS/cm) NA 232 267 288 531

FleN0,2341500101
TableA-4] February 14, 2022 Page 1 0t2 GoEstews



WCPUMP' SIXMILE FILTER IN SIXMILE ALTEROUT INLANOWEll5
SampleOate: 10/24/2019 4/30/2019 4/30/2019 6/19/2019

Lab ID: 191027021-001 190501031-001 190501031-002 190501031-001
Analyto MRL OregonDEQStnndords Result Q Result Q Result Q Result Q

Turbidity (NTUs) NA 1(DEQMML) 4.59 very high very high 8
Temperature ( NA 51.75 51.38 50.46 71.92
Dissolved Oxygen (mg/L) NA 10.16 9.93 9.79 0.05
Oxidation-reductionpotential(mv) NA 160.3 71.5 680.2 31.8
MISCELLANEOUS
Color (colorunits) 15(DEQMML) 5 40 30 5
Corrosivity' (s.u.) -0.739 -0.57 -0.533 0.065
FoamingAgents (MBAS):(mg/L) 0.5 (OEQ MML) NO NO ND ND
Odor (T.O.N.) 3TON (DEQMML) NO ND ND 4
TotalDissolved Solids (mg/LJ 10 500(DEQMML) 142 198 214 295
Total OrganicCarbon (mg/L) 0.5 1.6 5.97 6.32 0.369
TotnlSuspendedSolids (mg/L) 1 3.94 42.2 41.2 ND
VOLATILE ORGANICCOMPOUNDS (VOCs)
1,1-Dichloroethylene(ug/L ) 0.5 7(DEQMML) ND ND ND
1,1,1Trichloroethane (ug/L) 0.5 200(DEQMML) NO ND ND
1.,2-Dichloroethane (ug/L) 0.5 S(DEQ MML) ND ND ND
Benzene(ug/L) 0.5 5(DEQMML) ND ND ND
Carbon tetrachloride(ug/L) 0.5 5(DEQMML) ND ND ND
p-Dichlorobenzene (1,4-) (ug/L) 0.5 75(DEQMML) ND NO ND
Trichloroethyene (TCE) (ug/L) 0.5 S(DEQMML) ND ND ND
Vinyl chloride (ug/L) 0.5 2(DEQMML) NO NO ND
DISINFECTION BY-PRODUCTS (DBPs)&

RESIDUALDISINFECTANTS

TotalTrinalomethanes (TTHM) (ug/L) 0.5 lO(DEQMMl) ND 15.1 ND
MICROBIAL
TotalCollforms (cell count per100mLJ <1/100mL 435 770 ND
FecalCollforms (cell countper 100mL) Conflrmod pro,oneo 18.9
E. Coli (cettcount per100mL) Confirmed presence 23.8 23 ND

SYNTHETICORGANIC COMPOUNDS (SOCs)
2,4-(u/L) 0.1 lO(DEQMML) ND ND ND
2,4,5TP (Silex) (u/L) lO(DEQMML) ND ND ND
Dacthal(ug/L) ND NO
Endrin(u/L) 0.02 0.2 (DEQMML) ND NO ND
Llndane (BHC-gamma) (mg/L) 0.004 (DEQMML) ND ND ND
Methoxychtor (mg/L) 0.100 (DEQMML) ND ND ND
Toxaphene(u/L) 2 0.005 (DEQMML) ND ND ND
RADIOLOGICAI.S
GrossAlpha (pCVLJ 15(DEQMML) <3+/-0.978 3.14+/-1.38 2.77+/-1.31 <1.20+/-0,963
Gross Beta(pC/L) 50pCI/L (DEQMML) <4+/-0.780 5.24+/-0.829 4,12+/-0.828 9.73+/-147

Noles:
Reotsor9fM!
kc.au,ooww ,
t. Corrosivity analysis by Langelier Index
1WCPump •WllowCreekPumpStation

FleNa.2341500101
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TableA-5
WaterQuallty Sample-June 6, 2019

Threemlle canyon Farms
Boardman, Oregon

WCPUMP' SIXMILE FILTER IN SIXMILE FILTER OUT INLANDBOOSTER INLANDWELL6

SampleDate: 10/24/2019 6/6/2019 6/6/2019 6/6/2019 6/19/2019
lab ID: 191027021-001 190607059-001. 190607059-002 190607059-003 190501.031-001.

Analyto MRL OregonDEQStandards Result Q Result Q Result Q Result Q Result Q
INORGANICCHEMICALS (IOCs)
FORMULA

Alkalinity (asCaC0,) (mg/L) 5 76 68 72 74 1.78

Aluminum (total) /m[!/l) 0.01 0.238 0.342 0.19 0.626 ND
Antimony(total) (mg/L) 0.001. ND ND ND NO ND
Arsenic (total) (mg/L ) 0.001. 0.060 (DEQMML) 0.00175 0.00174 ND 0.00146 ND
Barium (total) (mg/L) 0.001 1.(DEQMMLJ 0.0347 0.0297 0.0287 0.0343 0.0269
Bicarbonate(asCaCO3) (mg/L) 5 76 68 72 74 178
Beryllium (total) (mg/L) 0.001. ND ND ND ND ND
Cadmium (total) (mg/L) 0.001 0.01. (DEQ MML) ND ND ND ND ND
Calcium (tollll) /mg/L) 0.1 22.6 17.9 18.4 18.2 8.13

Carbonate(asCaCO3) (mg/L) 5 ND ND ND ND ND

Chloramlne(mg/L) ND NO ND ND ND
Chloride(total) (mg/L) 0.1 250(DEQMML) 5.25 4.28 7.55 4.94 37.1
Chromium (total) (mg/L) 0.001 0.06 (DEQMML) 0.0139 0.00103 0.00694 0.0012 0.00116
Copper (total) (mg/L) o.o 1.0(DEQMML) 0.00222 0.00228 0.00431 0.0114 0.00332
Cyanide (total) (mg/L) NR ND ND ND ND
Fluoride(total)(mg/L) 0.1 4(DEQMML) 0.134 0.131 0.137 0.135 l.71
Hardness (as CaCO,) (mg/L) 10 86.6 66.8 68.6 69.5 31.1
Iron(total) (mg/L) 0.01 0.3 (DEQ MML) 0.325 0.467 0.298 0.804 0.0107
Lead (total) (mg/L ) 0.001 0.05(DEQ MML) ND ND ND ND ND
Magnesium (total) (mg/L) 0.1 7.3 5.46 5.49 5.83 0.61
Manganese (total) (mg/L ) 0.001 0.05 (DEQMML) 0.0184 0.0177 0.0104 0.0292 0.00801
Mercury (total inorganic) (mg/L) 0.0001 0.002 (DEQ MML) ND ND ND ND ND
Nickel (total) (mg/L) 0.001 0.00197 ND 0.00472 0.00158 ND
Nitrate (as N) (mg/L) 0.1 lO(OEQMML) 1.13 0.315 0.35 0.41 ND
Nitrite (mg/L) 0.1 ND ND ND ND ND
Nitrate+Nitrite{totalN) (mg/L) 0.1 1.13 0.315 0.35 0.41 ND
Perchlorate (ug/L) 0.194 0.122 0.252 0.143 ND
Phosphate(mg/L) NA ND ND NO NO ND
Phosphorus(total) (mg/L) NA 0.0293 0.0469 0.16 0.053 0.0319
Potassium(mg/L ) 0.1 1.73 1.61 1.63 1.73 14.9
Selenium (total) (mg/t) o.oo 0,01.(DEQMML) 0.00125 ND ND ND ND
Silica (mg/L) 0.1 9.54 13.5 13.3 15.9 60.8
Silicon (m/L) NR 4.46 2.63 6.31 7.45 28.4
Sliver (total) (mg/L) o.o 0.05(DEQMML) NO ND ND ND ND
Sodium /mg/L) 0.1 10.4 8.33 11.9 9.14 90.9
Sulfate (m/L) 0.1 250(OEQMML) 19.4 10.7 11.1 11.7 2.52
Sulfide (mg/L) ND 0.435 0.291 0.422 ND
Thallium (mg/L) 0.001 ND ND ND ND ND
Uranium (mg/L) 0.00182 0.00112 ND 0.00116 ND
Zinc (total) (mg/L) 0.001 S(OEQMML) 0.00351 0.00339 0.0254 0.00577 0.00398
FIELDPARAMETERS
pH (pHunits) NA 6.5-8.5(DEQMML) 8.04 7.61 7.97 7.81 8.05
Specific Conductance (mS/cm) NA 232 195 216 216 531

FilNe. 23415-00101
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WCPUMP SIXMILEFILTER IN SIXMILEFlLTER OUT INLANDBOOSTER INLAHDWEilS

SampleDote: 10/24/2019 6/6/2019 6/6/2019 6/6/2019 6/19/2019
Lob ID: 191027021-001 190607059-001 190607059-002 190607059-003 190501031-001

Analyte MRL OregonDEQ Standards Result Q Rosul! Q Result Q Result Q Result Q
Turbidity (NTUsJ NA 1(0EQMML) 4.59 0 4 37 8
Temperature (y NA 51.75 58.51 58.58 76.51 7L92
Dissolved Oxygen (mg/L) NA 10.16 10.25 9.92 9.56 0.05
Oxidation-reduction potential(mV) NA 160.3 63.5 397.2 302.3 31.8
MISCEilANEOUS
Color (colorunits) 15(0EQMML) 5 15 10 20 5
Corrosivity' (s.u.) -0.739 0.725 -0.661 -0.664 0.065
FoamingAgents (MBAS); /mg/L} 0.5(DEQ MML) ND ND ND ND ND
Odor (T.0.N.} 3TON(DEQ MML) NO NO ND NO 4
TotalDissolvedSolids (mJVLi 10 500 (DEQ MML) 142 82 110 111 295
Tota! OrganicCarbon (mg/L) 0.5 1.6 2.7 2.69 2.66 0.369
Total Suspended Solids (mg/L} 1 3.94 13.4 3.58 23.2 NO
VOl.ATILEORGANIC COMPOUNDS (VOCs)
1,1-Dchloroethytene (ug/L) 0.5 7(DEQMML) NO NO ND NO
1,1,1-Trichloroethane (u/L) 0.5 200(DEQ MML) ND ND NO ND
1,2-Dlchloroethane (u/1/L} 0.5 5(DEQMML) ND ND NO ND
Benzene(ug/L) 0.5 5(DEQMML) NO ND NO ND
Carbontetrachloride (ug/L) 0.5 5(DEQMML) NO ND ND ND
p-Dichlorobenzene (1,4) (ug/L) 0.5 75(DEQMML) ND ND ND NO
Trichloroethylene (TCE) (u/L) 0.5 5(DEQMML) ND ND ND NO
Vinylchloride (u/L) 0.5 2(DEQMML) ND ND ND NO
DISINFECTION BY-PRODUCTS (DBPs) &

RESIDUALDISINFECTANTS
TotalTrihalomethanes (TTHM) (ug/L} 0.5 10(DEQMML) ND 0.0156 ND ND
MICROBIAL
TotalColiforms (celcount per100mL) <1/100mL 435 921 ND 1990
Fecal Coliforms (cell count per100mLJ Confirmed presence 18.9 20.3 ND 35.4
E. Coli (cellcount per100ml) Confirmed presence 23.8 15 NO 13

SYNTHETIC ORGANICCOMPOUNDS (SOCs)
2,4- (u/L) 0.1 10(0EQMML) NO ND NO NO
2,4,5-TP (Silvex) (ug/L) 10(0EQMML) NO ND NO ND
Dacthal (ug/L) ND ND ND
Endrin (ug/L) 0.02 0.2(DEQ MML) ND NO ND NO
Lindane (BHC-gamma) (mg/L ) 0.004(DEQMML) NO NO ND NO
Methoxychlor (mg/L ) 0.100 (OEQ MML) NO NO ND ND
Toaphene(ug/L) 2 0.005(DEQ MML) NO NO ND ND
RADIOLOGICALS
Gross Alpha(C/L) 15(0EQMML) <3+/-0.978 1.85+/-0.763 2.10+/-1.03 1.37+/-0.B22 <120+/0.963
Gross Beta (pC/L) 50pCM/L(DEQ MML) <4+/-0.7B0 2.68+/-0.567 2.28+/0.540 2.24+/0.538 9.73+/-1.47

Notes:
Result is over DEQ MML

Pests_our2DrQML
t. Corroswvity analysis by Langel.er Index
1.WCPumpWow Creek PumpStation

FiloNo. 2341500101
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Table A-6
Water Quality Sample-5eptember 17, 2019

Threemlle Canyon Farms
Boardman, Oregon

WCPUMP' INLAND BOOSTER SIXMII.E FILTER IN SIXMILE FILTER OUT INLANDWELL5

SampleDate: 10/24/2019 9/17/2019 9/17/2019 9/17/2019 6/19/2019

Lob ID: 191027021-001 19091B045-011 19091B046-001 19091B046-006 190501031-001

Analyte MRI. Oregon DEQ Standards Result Q Result Q Result Q Result Q Result Q
INORGANIC CHEMICALS(IOCs)

FORMULA
Alkalinity(as caco,> (mg/LJ 5 76 62 62 62 178

Aluminum (total)(mg/L) 0.01 0.238 0.0665 0.109 0.0923 ND

Antimony (total) (mg/L ) 0.001 ND ND ND ND ND

Arsenic (total) (mg/L/ 0.001 0.050 (DEQ MML) 0.00175 ND 0.0012 ND ND

Barium (total) (mg/L) 0.001 1(DEQMML) 0.0347 0.0287 0.0308 0.0302 0.0269

Bicarbonate/as CaC03) (mg/Li 5 76 62 62 62 178

Beryllium (total) (mg/L ) 0.001 ND ND ND ND NO

Cadmium (total) (mg/L) 0.001 0.01(DEQ MML) ND ND NO ND ND

Calcium (total) (mg/L) 0.1 22.6 16.9 17 17.6 8.13
Carbonate (asCaCO,) (mg/L) 5 ND ND NO ND ND

Chloramine (mg/L) ND ND ND ND ND

Chloride(total) (mg/L) 0.1 250 (DEQ MML) 5.25 2.22 2.2 6.98 37.1

Chromium (total) (mg/L) 0.001 0.05(DEQ MML) 0.0139 0.00253 0.00297 0.00307 0.00116

Copper (total) (mg/L) 0.0 1..0(DEQMML) 0.00222 0.00125 0.00182 0.00293 0.00332

Cyanide (total) (mg/L) NR ND ND ND ND

Fluoride (total) (mg/L) 0.1 4(DEQMML) 0.134 ND ND ND 1.71

Hardness (as CaCO3) (mg/L) 10 86.6 61.4 61.9 64.2 31.1

Iron(total) (mg/L) 0.01 0.3(DEQ MML) 0.325 0.0699 0.146 0.108 0.0107

l.ead (total) (mg/L) 0.001 0.05 (DEQ MML) ND ND ND ND ND
Magnesium (total) (mg/L) 0.1 7.3 4.65 4.71 4.91 0.61

Manganese (total) (mg/L) 0.001 0.05(DEQ MML) 0.0184 0.0089 0.0245 0.0108 0.00801

Mercury (totalinorganic) /mg/L) 0.0001 0.002(DEQ MML) ND ND ND ND ND

Nickel (total) /mg/LJ 0.001 0.00197 0.00129 ND ND ND

Nitrate (as N) (mg/L) 0.1 10(DEQMML) 1.13 ND ND 0.15 ND

Nitrite (mg/L) 0.1 ND ND ND ND ND

Nitrate+Nitrite(totalN) (mg/L) 0.1 1.13 ND ND 0.15 ND

Perchlorate (ug/L) 0.194 0.0838 0.0861 0.424 ND
Phosphate (mg/L ) NA ND ND ND ND ND
Phosphorus (total) (mg/L) NA 0.0293 0.0308 0.036 0.0629 0.0319

Potassium (mg/L) 0.1 1.73 1.04 1.05 1.11 14.9

Selenium (total) (mg/L) 0.00 0.01 (DEQ MML) 0.00125 ND 0.00124 0.00119 ND

Silica (mg/L) 0.1 9.54 6.96 6.87 7.34 60.8

Silicon (mg/L) NR 4.46 3.25 3.21 3.43 28.4

Silver (total) (mg/L) o.o 0.05 (DEQ MML) ND ND ND ND ND

Sodium(mg/L) 0.1 10.4 4.2 4.23 8.33 90.9

Sulfate (mg/L) 0.1 250 (DEQ MML) 19.4 12 11.9 12 2.52

Sulfide (mg/L) ND ND ND ND ND

Thallium (mg/L) 0.001 ND ND ND ND ND

Uranium (mg/L.) O.OD182 ND ND ND ND

Zinc (total) (mg/L) 0.001 5(0EQ MML) 0.00351 0.00129 0.00234 0.00344 0.00398

FJELD PARAMETERS
pH (pH units) NA 6.5-8.5(DEQ MML) 8.04 7,83 7.79 8.06 8.05

Specific Conductance (mS/cm) NA 232 154 153 171 531

Fil Ne.2341500101
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WcPUMP' INLANDBDDSTER SIXMILE FILTER IN SIMILEFILTEROUT INLANDWEU. 5

Sample Date: 10/24/2019 9/17/2019 9/17/2019 9/17/2019 6/19/2019
Lob ID: 191027021-001 190918045-011 190918045-001 190918045-006 190501031-001

Analyte MRL OregonDEQ Standards Result Q Rosull Q Result Q Result Q Result Q

Turbidity (NTIJs) NA 1(DEQ MML) 4.59 3 26 8 8
Temperature () NA 51.75 67.61 67.72 67.74 71.92
Dissolved Oxygen (mg/L) NA 10.16 7.14 7.1 7.01 0.05
Oxidation-reductionpotential (mV) NA 160.3 195.3 96.4 433.2 31.8
MISCELLANEOUS
Color (colorunits) 15(DEQMML) 5 15 30 20 5
Corrosivity' (s.u.) -0.739 -0.93 -0.973 0.893 0.065
FoamingAgents (MBAS): (mg/L) 0.5(OEQMML) NO NO NO ND NO
Odor (T.O.N./ 3TON(DEQMML) NO NO NO ND 4
TotalDissolved Solids /mg/L/ 10 500(OEQMML) 142 82 93 104 205
TotalOrganic Carbon(mg/L) 0.5 1.6 1.36 1.27 2.01 0.369
TotalSuspendedSolids (mg/L ) 1 3.94 4.32 6.94 1.19 ND
VOLATILEORGANICCOMPOUNDS (VOCs)
1,1D0chloroethylene(ug/L) 0.5 7(0EQMML) ND ND ND ND
1.1,1-Trlchloroelhane(ug/L) 0.5 200 (DEQ MML) ND ND ND ND
1.2-Dlchloroelhane(ug/L} 0.5 5(DEQMML) ND ND
Benzene (ug/L) 0.5 5(DEQMML) ND ND ND NO
Corbontetrachloride (u/L) 0.5 5(DEQMML) NO ND NO NO
p-Dichtorobenzene (1,4-) (ug/L) 0.5 75(DEQMML) NO ND NO NO
Trichloroethylene (TCE) (ug/L) 0.5 5(DEQMML) NO NO NO NO
Vinyl chloride (ug/L) 0.5 2(0EQMML) NO NO NO NO
DISINFECTION BY-PRODUCTS (DBPs) &

RESIDUALDISINFECTANTS
Toi.DI Trihalomcthanes (TTHM) (ug/LJ 0.5 10(DEQMML) ND NO 29.6 NO

MICROBIAL
Tora! Cohlorms (cellcountper100mL) <1/100ml 435 358 1200 2
FecalColforms (cell countper100mL) Confirmed presence 18.9 5.2 6.3 NO
E.Coli (cellcount per100mL) Confirmed presence 23.8 3.1 1 ND

SYNTHETIC ORGANICCOMPOUNDS (SOCs)
2,4-0(ug/L) 0.1 10(DEQMMLJ ND ND ND ND
2,4,5-TP(Silvex) (ug/L) 10(DEQMMLJ ND ND NO ND
Dacthal(ug/L) NO ND NO
Endrin (ug/L) 0.02 0.2(DEQ MML) NO ND ND ND
Lindane (BHC-gamma) (mg/L) 0.004(DEQ MML) NO ND ND ND
Methoxychlor(mg/L) 0.100(DEQ MML) NO ND ND ND
Toaphene (ug/L) 2 0.005(DEQ MML) ND NO NO NO
RADIOLOGICALS
Gross Alpha (pC/L) 15 (DEQMML) <3+/-0.978 <3+/0.646 <3+/-0.692 <3+/-0.743 <1.20+/-0.963
Gross Beta (pC/L) 50pCI/L(DEQ MML) <4+/-0.780 <4+/-1.06 <4+/-0.832 <4+/-0.977 9.73+/-147

Notes:
Result sover DEQ MML
Eu±±sec±asawn
t. Corrosivrtyanabyss by Laneber Index

1WCPumpWdlow Creek PumpStaton

Fle No,2341500101
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Table A-7
Water Quality Samples-October 23, 2019

ThreemlleCanyonFarms
Boardman, Oregon

WCPUMP' INLANDBDDSTER SIXMILEFILTER IN SIXMILE FILTERDUT INLANDWELL Ii
SampleDate: 10/24/2019 10/23/2019 10/23/2019 10/23/2019 6/19/2019

Lab ID: 191027021--001 191025051--012 191025051-001 191026051-006 190501031-001
Analyto MRL OregonDEQStandards Result Q Result Q Result Q Result Q Result Q

INORGANICCHEMICALS(IOCs)
FORMULA

Alkalinity(asCaCO,)(mg/L) 5 76 80 80 80 178
Aluminum (lOtal) (,ng/L) 0.01 0.238 0.19 0.0665 0.0743 NO
Antimony (total) (mg/L) 0.001 NO NO NO NO NO
Arsenic (total) (mg/L) 0.001 0.050(0EQMML) 0.00175 0.0248 NO 0.00158 NO
Barium (total) (mg/L) 0.001 1(DEQMML) 0.0347 0.0335 0.0327 0.0338 0.0269
Bicarbonate(as CaC03) (mg/L) 5 76 80 80 80 178
Beryllium (total) (mg/L) 0.001 NO NO NO NO NO
Cadmium (total) (mg/L) 0.001 0.01(DEQMML) NO NO NO ND NO
Calcium(total) (mg/L ) 0.1 22.6 23 22.3 22.2 8.13
Carbonate (as CaC0,) (mg/L) 5 NO NO NO NO NO
Chloramine(mg/L) NO NO NO NO ND
Chloride(total) (mg/L) 0.1 250(OEQMML) 5.25 6.24 5.85 7.51 37.1
Chromium (total) (mg/L) 0.001 0.05 (DEQMML) 0.0139 0.0145 NO NO 0.00116
Copper (total) (mg/L) 0.0 l.O(DEQMML) 0.00222 0.00368 0.0133 0.00151 0.00332
Cyanide(total) (mg/L) NR NO NO ND ND
Fluoride(total) (mg/L) 0.1 4 (DEQMML) 0.134 0.1034 NO 0.134 1.71
Hardness (as CaCO,) (mg/L) 10 86.6 88.2 86.3 85.7 31.1
Iron(total) (mg/L) 0.01 0.3 (DEQMML) 0.325 0.249 0.0916 0.0995 0.0107
Lead (total(mg/L) 0.001 0.05(DEQMML) ND NO NO NO ND
Magnesium (total) (mg/L) 0.1 7.3 7.46 7.41 7.32 0.61
Manganese (total) (mg/L) 0.001 0.05(DEQMML) 0.0184 0.0121 0.00512 0.00455 0.00801
Mercury (tota l inorganic) (mg/L) 0.0001 0.002 (OEQMML) ND ND ND NO ND
Nickel (total) (m/t) 0.001 0.00197 ND 0.0015 NO ND
Nitrate (as N) (mg/L) 0.1 10 (DEQ MML) l.13 1.45 1.34 1..38 NO
Nitrite (mg/L) 0.1 ND NO NO NO NO
Nitrate+Nitrite (total N) (mg/L ) 0.1 1.13 l.45 1.34 l.38 NO
Perchlorate (ug/L) 0.194 0.242 0.232 0.324 ND
Phosphate (mg/L) NA ND ND NO NO ND
Phosphorus (total) (mg/L) NA 0.0293 0.0513 0.0472 D.0356 0.0319
Potassium (mg/L) 0.1 1.73 1.74 1.62 1.61 14.9
Selenium (total) (mg/L) 0.00 0.01(DEQMML) 0.00125 0.00125 NO NO ND
silica (mg/L) 0.1 9.54 8.84 7.77 7.81 60.8
Silicon (mg/L) NR 4.46 4.13 3.63 3.66 28.4
Silver (total) (mg/L) 0.0 0.05 (DEQMML) NO NO NO NO ND
Sodium (mg/L) 0.1 10.4 11.4 10.2 11.6 90.9
Sulfate (mg/L) 0.1 250(DEQMML) 19.4 21.2 20.4 21 2.52
Sulfide (mg/L) ND NO ND NO ND
Thallium (mg/L) 0.001 ND NO ND NO ND
Uranium (mg/L) 0.00182 ND 0.00192 0.00197 ND
Zinc (total) (mg/L) 0.001 6(DEQ MML) 0.00351 0.00451 0.00323 0.00398
FlElD PARAMETERS
pH(pHunits) NA 6.5-8.5 (DEQMML) 8.04 8.04 7.93 7.94 8.05
SpecificConductance (mS/cm) NA 232 232 226 235 531

FIleNo, 23415001-01
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WCPUMP INLANDBDDSTER SIXMILEALTER IN SIXMILE ALTER OUT INLANDWELL5
Sample Dote: :10/24/2019 :10/23/20:19 10/23/2019 10/23/2019 6/:19/2019

Lob JD: 191027021--001 191025051-012 191025051-001 191025051-006 190501031-001
Analyte MRL OregonDEQStandards Result Q Result Q Result Q Result Q Result Q

Turbidity(NTUs/ NA 1(DEQMML) 4.59 4.59 1.73 2.08 8
Temperature(" NA 51.75 51.75 49.65 49.69 71.92
DissolvedOxygen (mg/L) NA 10.16 10.16 10.26 10.16 0.05
Oxidation-reduction potential (mv) NA 160.3 160.3 45.1 571.1 31.8
MISCELLANEOUS
Color (colorunits) 15(DEQMML) 5 5 5 5 5
Corroslvity1 (S.U./ -0.739 -0.739 -0.84 -0.804 0.065
FoamingAgents (MBAS); (mg/L ) 0.5 (OEQMML) ND ND ND NO ND
Odor (T.O.N./ 3TON IDEQMML) ND ND ND ND 4
Total DissolvedSolids (mg/L) 10 500 (OEQMML) 142 142 133 141 295
Total OrganicCarbon(mg,tLJ 0.5 1.6 1.6 1.59 1.66 0.369
TotalSuspended Solids (mg/L) 1 3.94 3.94 2.33 1.87 ND
VOLATILEORGANICCOMPOUNDS (VOCs)
1,1-Dichloroethylene (ug/L) 0.5 7 (DEQMML) ND ND ND ND
1.1,1-Trichloroethane(ug/L ) 0.5 200 (DEQMML) ND ND ND ND
1.2-Dichloroethane(ug/L 0.5 5(DEQMML) ND ND
Benzene(ug/L) 0.5 5(DEQMML) ND ND ND ND
Carbon tetrachloride (ug/L) 0.5 S(DEQMML) ND ND ND ND
p-Dichtorobenzene(1,4-) (u/L) 0.5 75(DEQMML) NO ND ND NO
Trichloroelllylene (TCE) (ug/L) 0.5 5(DEQMML) ND ND ND ND
Vinyl chloride(UJVL/ 0.5 2 (D0EQMML) ND ND ND NO
DISINFECTION BY-PRODUCTS (DBPs) &

RESIDUAL DISINFECTANTS
TotalTrhalomethanes (TTHM) (ug/L) o.s 10(DEQMML) NO ND 4.24 ND
MICROBIAL
TotalColiforms (cell count per100mL) <1/lOOmL 435 435 248 ND
FecalConforms (coll count per100mLJ Confirmedpresence 18.9 18.9 9.6 ND
E. Coli (cell count per100mL) Confirmed presence 23.8 23.8 9.8 ND

SYNTHETIC ORGANIC COMPOUNDS (SOCS)
2,4-(0/L) 0.1 10 (D0EQ MML) NO NO ND NO
2,4,5-TP (Silvex) (u/L) 10(DEQMML) NO ND NO NO
Dacthal(ug/L) 0.025 0.023 0.028
Endrin (ug/L) 0.02 0.2(DEQMML) ND NO ND ND
Lind one (BHC-gamma) (mg/L.) 0.004 (DEQMML) NO ND NO ND
Methoxychlor (mg/L) 0.100 (0EQMML) ND ND NO NO
Toxaphene(ug/L) 2 0.005 (DEQMML) NO NO NO NO
RADIOLOGICALS
GrossAlpha (pCVL) 15 (DEQMML) <3+/0.978 <3+/-0.978 <3+/-0.823 <3+/-1.13 <1.20+/-0.963
Gross Beta(C/L) 50pCIJL(OEQMML) <4+/-0.780 <4+/-0.780 <4+/-0.786 <4+/0.804 9.73+/-1.47

Notes:
Result Hs over DEQMML

t. Corrosi ty anahysis by Langelier Index

1:WCPump •Willow Creek Pump Station

File No.23415001-01
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TableA-8
Water Quality Samples-April 6, 2020

Threemlle Canyon Farms
Boardman, Oregon

WC PUMP' INLAND BOOSTER INLANDWELL1

SamploDato:
4/6/2020 4/6/2020 6/4/2020

Lab ID: MAD012l.-01 MAD0121-02 MAF0273-01
Analyte MRL OregonDEQ Standards Result Result Q Result Q

INORGANICCHEMICALS (IOCs)
FORMULA
Alkalinity (asCaCO-)mg/L) 5 100 96
Aluminum (total) /mg/L) 0.01 0.391 0.283 0.0137
Antimony (total) (mg/L) 0.001 NO NO NO
Arsenic (total) (mg/L) 0.001 0.050(DEQ MML) 0.00284 ND NO
Barium (total) (mg/L) 0.001 l(DEQ MML) 0.037 0.0341 0.0233
Bicarbonate (as CaCO3) (mg/L) 5 100 96
Beryllium (total) (mg/L) 0.001 NO NO NO
Cadmium (total) (mg/L.) 0.001 0.01(DEQ MML) ND ND NO
Calcium (total) (mg/L) 0.1 26.6 26.3
Carbonate (as CaC0,) (mg/L) 5 ND ND
Chloramine (mg/L.) ND ND NO
Chloride(total) (mg/L) 0.1 250 (DEQ MML) 8.28 7.6 33
Chromium (total) (mg/L) 0.001 0.05(DEQ MML) ND ND NO
Copper (total) (mg/L) 0.0 1.0(DEQMML) 0.00193 0.00174 ND
Cyanide(total) (mg/L) NR ND ND NO
Fluoride (total) (mg/L) 0.1 4(DEQ MML) 0.231 0.213 1.46
Hardness (asCaCO3,) (mg/L) 10 103 101 27
Iron (total){mg/l/ 0.01 0.3(DEQ MML) 0.458 0.319 0.026
Lead (total) (mg/L) 0.001 0.05 (DEQ MML) ND NO
Magnesium (total) (mg/L) 0.1 8.94 8.76 2.16
Manganese (total) (mg/L) 0.001 0.05(DEQ MML) ND 0.026 0,00771
Mercury (total inorganic) (m/L) 0.0001 0.002 (DEQ MML) ND ND ND
Nickel (total) (mg/L) 0.001 NO 0.00103 ND
Nitrate (as N) (mg/L) 0.1 10(DEQMML) 0.901 0.857 ND
Nitrite (mg/L) 0.1 ND ND NO
Nittate+Nitrite (totalN) (mg/L) 0.1 0.901 0.857 NO
Perchlorate(u/L) 0.202 0.199 NO
Phosphate (mg/L) NA NO
Phosphorus (total) {mg/L) NA 0.0247 0.034 0.0304
Potassium (mg/L) 0.1 2.13 2.03 13.6
Selenium (total) (mg/L) 0.00 0.01(DEQ MML) ND ND ND
Silica (mg/L) 0.1 14.4 13.8 59.1
Silicon (mgtL) NR 6.56 6.27 27.6
Silver (total) (mg/L) 0.0 0.05 (DEQMML) NO ND NO
Sodium (mg/L) 0.1 13.4 12.9 82.6
Sulfate(mg/L) 0.1 250 (OEQ MML) ND 20.2 1.13
Sulfide(mg/LJ ND NO ND
Thallium (mg/L) 0.001 ND ND ND
Uranium (mg/L.) 0.00182 0.00184 ND
Zinc (total) (mg/L) 0.001 5(DEQMML) 0.00398 0.00278 0.00161
FIELDPARAMETERS
pH (pH units) NA 6.58.5 (DEQ MML) 8.24 8.54 8.59
Specific Conductance (mS/cm) NA 0.28 14.89 0.407
Turbidity (NTUs) NA :1.(DEQ MML) 0

Temperature( NA 42.16 42.56 69.71
DissolvedOxygen (mg/L) NA 15.1 14.89 3.4
Oxidatlon-reductlon potential (mV) NA 59.1 47.9 119.8
MISCELLANEOUS
Color (color units) 15(DEQMML) 15 15 NO

Corrosivity' (s.u.)
Foaminggents (MBAS); (mg/L) 0.5 (DEQ MML) ND
Odor (T.O.N.) 3TON (DEQ MML) 2 2 ND
Total DissolvedSolids (mg/L) 10 500 (DEQ MML) 152 147
Total OrganicCarbon (mg/L) 0.5 1.86 0.224
Total SuspendedSolids (mg/L) 1 12.8 11 ND
VOLATILE ORGANICCOMPOUNDS (VOCs)
1,1-Dichloroethytene (ug/L) 0.5 7(DEQ MML) ND NO ND
1.1,1-Trichloroethane (u/L) 0.5 200 (DEQ MML) NO ND ND
1,2-0lchloroethane (ul!/L) 0.5 5(DEQMML) NO ND ND
Benzene (ug/L) 0.5 5(DEQ MML) NO ND NO

FIIe N0.2341500101
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WCPUMP' INlAND BOOSTER INlANDWELL1

SampleDate: 4/6/2020 4/6/2020 6/4/2020

Lab ID: MAD0121-01 MAD0121-02 MAF0273-01

Analyto MRL OregonDEQ Standards Result Result Q Result Q

Carbon tetrachloride (ug/L) 0.5 5(DEQMML) ND ND ND

p-Dichlorobenzene(1,4-) (ug/L) 0.5 75(DEQMML) ND ND ND

Trlchloroethylene (TCE) {ug/L) 0,5 5(DEQMML} ND NO ND
Vinylchloride (ug/L) 0.5 2(DEQMML} NO NO NO

DISINFECTION BY-PRODUCTS(DBPs) &
RESIDUALDISINFECTANTS

TotalTrihalomethanes (TTHM) (u/L) 0.5 10(DEQMML)
MICROBIAL
TotalColiforms (cell count per100 mL) <1/100ml 687 548 NO

FecalColiforms (cell countper100 mL) Confirmedpresence 3.1 7.4

E. Coll (cell countper100 mL) Confirmedpresence 8.6 6.3 NO

SYNTHETIC ORGANICCOMPOUNDS (S0Cs)

2,4-(u/L) 0.1 10 (OEQ MML} NO NO NO

2,4,5-.TP (Silvex) (ug/L) 10(DEQ MML) NO NO NO

Dacthal (ug/L) NO

Endrin (u/L) 0.02 0.2 (DEQ MML} NO NO NO

Lindane (BHC-gamma) (mg/L) 0.004(DEQ MML) NO NO NO

Methoxychlor (mg/L) 0.100 (DEQ MML} ND ND ND

Toxaphene (ug/L) 2 0.005 (DEQ MML) ND ND NO

RADIOLOGICALS
GrossAlpha (pCVL) 15(DEQMML) ND NO <3.00+/-0.7

Gross Beta (pC/L) 50pCI/L(DEQ MML) ND NO 7.49+/-0 .903

Notes:
Result ls overDEQMML
Restrels sver1y2Q MN
t: Corrosivity analysis by Langelierindex

1:WC Pump - WillowCeekPumpStation

FIleNo.2341500101
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TableA-9
Water Quality Samples-May 18, 2020

ThreemlleCanyon Farms
Boardman, Oregon

WCPUMP INLAND BOOSTER INlANDWEll1

SamploDate:
5/18/2020 5/18/2020 6/4/2020

Lab ID: MAE0524--01 MAE0524--02 MAF0273-01
Analyte MRL Oregon DEQ Standards Result Result Q Result Q

INORGANICCHEMICALS (IOCs)
FORMULA
Alkalinity (as CaC0,) (mg/L) 5 88 88
Aluminum (total) (mg/L) 0.01 0.769 0.523 0.0137
Antimony(total) (mg/L) 0.001 ND ND ND
Arsenic (total) (mg/L) 0.001 0.050 (DEQ MML) 0.00384 NO ND
Barium (total) (mg/L) 0.001 1(DEQMML) 0.0387 0.0358 0.0233
Bicarbonate(as Cac03) (mg/L) 5 88 88
Beryllium (total) (mg/L) 0.001 ND ND ND
Cadmium (total) (mg/L) 0.001 0.01(DEQ MML) ND NO ND
Calcium (total) (mg/L) 0.1 21.8 22.1
Carbonate (asCaCO,) (mg/L) 5 NO ND
Chloramine (mg/L) 0.0831 0.0831 ND
Chloride (total) (mg/L) 0.1 250(DEQ MML) 6.32 6.38 33
Chromium (total) (mg/L) 0.001 0.05 (DEQ MML) 0.00469 0.00401 ND
Copper (total) (mg/L) 0.0 1.0 (DEQ MML) 0.00227 0.00211 ND
Cyanide (total) (mg/L) NR ND ND ND
Fluoride (total) (mg/LJ 0.1 4(DEQMML) 0.115 0.119 1.46
Hardness (asCaCO3) (mg/L) 10 84.5 85.5 27
Iron (total) (mg/L) 0.01 0.3 (DEQ MML) 1 0.676 0.026
Lead(total) (mg/L) 0.001 0.05(DEQ MML) ND ND
Magnesium (total) (mg/L) 0.1 7.27 7.36 2.16
Manganese (total) (mg/L) 0.001 0.05(DEQ MML) 0.0501 0.028 0.00771
Mercury (total inorganic) (mg/L) 0.0001 0.002(DEQ MML) NO ND ND
Nickel (total) (mg/L) 0.001 0.00132 NO ND
Nitrate (as N) (mg/L) 0.1 10 (DEQ MML) 0.629 0.672 ND
Nitrite (mg/L) 0.1 ND NO ND
Nitrate+Nitrlte (total N) (mg/L) 0.1 0.629 0.672 ND
Perchlorate (ug/L) 0.217 0.212 ND
Phosphate (mg/L) NA ND
Phosphorus (total) (mg/L) NA 0.0528 0.0574 0.0304
Potassium (mg/L) 0.1 1.76 1.76 13.6
Selenium (total) (mg/L) 0.00 0.01(DEQ MML) ND ND ND
SIiica (mg/L) 0.1 14.9 13.5 59.1
Silicon (mg/L) NR 6.94 6.32 27.6
Sliver (total) (mg/L) 0.0 0.05(DEQ MML) ND ND ND
Sodium (mg/L) 0.1 10.6 10.8 82.6
Sulfate(mg/L) 0.1 250(DEQ MML) 15.5 15.4 1.13
Sulfide (mg/L) ND ND ND
Thallium {mg/L) 0.001 ND ND NO
Uranium (mg/L) 0.00147 0.00146 ND
Zinc (total) (mg/L) 0.001 5(DEQMML) 0.00565 0.00413 0.00161
FIELDPARAMETERS
pH (pHunits) NA 6.58.5(DEQ MML) 8.04 8.53 8.59
Specific Conductance (mnS/cm) NA 0.216 0.221 0.407
Turbidity (NTus) NA 1(DEQ MML) 20 10 0

Temperature( NA 51.72 52.76 69.71
DissolvedOxygen (mg/L) NA 11.58 11.24 3.4
Oxidation-reduction potential (mV) NA 71.7 56.1 119.8
MISCELLANEOUS
Color (colorunits) 15 (DEQ MML) 20 20 ND

Corroslvity1 (S.U.)
FoamingAgents (MBAS); (mg/L) 0.5 (OEQ MML) NO 0.478
Odor (T.O.N,) 310N (DEQ MML) 2 2 ND
Total DlssolvedSolids (m/L) 10 500(OEQ MML) 154 164
TotalOrganicCarbon (m/L) 0.5 2.2 2.18 0.224
TotalSuspendedSolids (mg/L) 1 19.1 10.9 ND
VOLATILEORGANICCOMPOUNDS (VOCs)
1,1-Dichloroethylene (ug/L) 0.5 7(DEQ MML) ND ND ND
1,1,1-Trlchloroelhane(ug/L) 0.5 200(OEQ MML) NO ND NO
1,2-Dichloroethane (u/L) 0.5 5(DEQ MML) ND ND NO
Benzene (ug/L) 0.5 5(DEQMML) ND ND ND

FIle N0.23415-00 101
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WCPUMP INLAND BOOSTER INLANDWELL1

Somplo Dato: 5/18/2020 5/18/2020 6/4/2020

Lob ID; MAE0524-01 MAE0524-02 MAF0273-01
Analyto MRL Oregon DEQ Standards Result Result Q Result Q

Carbon tetrachloride (ug/L) 0.5 5(DEQ MML) ND NO NO
p-Dichlorobenzene (1,4-)ug/L) 0.5 75(DEQ MML) NO NO ND
Trichloroethytene (TCE) (ug/L) 0.5 5(DEQ MML) NO ND NO
Vinyl chloride (ug/L) 0.5 2(DEQMML) ND ND ND
DISINFECTION BY-PRODUCTS (DBPs) &

RESIDUAL DISINFECTANTS
Total Trihalomethanes (TTHM) (ug/L) 0.5 10{DEQMML)
MICROBIAL
TotalColiforms (cell count per100mL) <1/100mL 461 186 ND
FecalCollforms (cellcount per 100mL) Confirmedpresence 71.2 71.7
E.Coll (cell count per100mL) Confirmedpresence 95.9 58.3 ND

SYNTHETICORGANICCOMPOUNDS (SOCs)

2,4-D (u/L) 0.1 .10 (DEQ MML) ND NO ND
2,4,5-TP (Sile) (u/L) 10 (DEQ MML) ND NO ND
Oacthal (ug/L)
Endrin (ug/L) 0.02 0.2(DEQ MML) ND ND ND
Lindane (BHC-gamma) (mg/L) 0.004(DEQ MML) ND ND ND
Methoxychlor (mg/L) 0.100{DEQ MML) NO ND NO
Toxaphene (ug/L) 2 0.005{DEQMML) NO ND NO
RADIOLOGICALS
GrossAlpha (pCI/L) 15(DEQMML) <3.00+/·0.561 <3.00+/0.482 <3.00+/-0.7
Gross Beta (pC/L) 50pCI/L (DEQ MML) <4.00+/-0.4 <4.00+/-0.42 7.49+/-0.903

Notes:
Result Is over DEQ MML

is.g.,aG-
t: Corrosivty analysisby Langelier Index
1: W¢Pump• WilowCreek PumpStation

FIio No. 23415-001-01
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1.0 INTRODUCTION

Under Oregon Water Resources Department (OWRD) Limited License LL-1725, Threemile Canyon Farms,
LLC (TMCF) has been investigating the feasibility of using aquifer recharge (AR) to reverse groundwater
level declines in irrigation water supply wells associated with TMCF's Inland Farm. This project is referred
to as the Inland AR Project and LL-1725was issued on April 3, 2018. The intent of the Inland AR Project is
to use Columbia River water as source water; transmit it from TMCF's Willow Creek Pump Station to the
Inland Farm; treat it near the Inland irrigation wells to meet antidegradation standards; and inject it into
one or more Inland Farm wells to stabilize and/or reverse water level declines seen in the Inland Farm
wells. To-date work on the Inland AR Project has focused on characterizing potential source water
geochemistry; target aquifer groundwater geochemistry; bench scale and field treatment tests to evaluate
sourcewatertreatment needs tomeet antidegradation standards; and aquifer pumpingtests. Pre-Injection
testing work is described in Attachment C to the LL-1725 application. The results of the aquifer testing
described in this report and treatment tests to be reported by Carollo Engineers, Inc. (Carollo) will be used
by TMCF to decide on the next phases of work it may wish to complete with OWRD concurrence under
LL-1725.

The purpose of this report is to present OWRD with aquifer characterization interpretations derived from
aquifer pumpingtests completed in early summer 2021. The test consisted of one, 72-hour constant-rate
pumpingtest at InlandWell No. 2 (IW2) and five observation wells, Inland Well No. 1 (IW1), InlandWell No.
3 (IW3), Inland Well No. 4 (IW4), Inland Well No. 5 (IW5), and the Inland Observation Well (Obs. Well). The
test was timed to avoid conflict with farm irrigation operations and minimize interference from other
on-farm wells.

The work and analysis described herein was done by GeoEngineers, Inc (Ge0Engineers) and Northwest
Groundwater Services, LLC (NWGS). NWGS subcontracted to GeoEngineers under Mutual Services
Agreement Authorization Amendment No. 2 dated March 16, 2021. GeoEngineers worked under Revised
Amendment No. 3 dated March 16, 2021, to our Master Contract with TMCF dated August 13, 2018.

2.0 PROJECT BACKGROUND

2.1. Location

TMCFowns and operates approximately40,000 acres of irrigated farmland nearBoardman, Oregon (Figure
1, Inland Well Summary). TMCF irrigation relies primarily on water diverted from the Columbia River.
However, the TMCF Inland Area also relies on groundwater pumped from the basalt aquifer system. The
Inland Area portion of TMCF lies on the east side of the TMCF, generally 3 to 6 miles west-southwest of
Boardman, Oregon (Figures 1and 2). The Willow Creek PumpStation, the potential source of water in the
event injection work is undertaken in thefuture is in the NW¼, SE¼, Section36, Township4North, Range
22 East, WM. The Inland Farm project area is located primarily within the9 northeastern Sections (1,2, 3,
10, 11, 12, 13, 14, and 15) of Township 3 North, Range24 East, WM.

2.2. AreaHydrogeologic Setting

The hydrogeologic settingof the InlandAR Project area is described in some detail in Attachment D to the
LL-1725 application. A summary is provided in this section.

GENGE«as_? February 8, 2022 Page 1
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TMCF lies within the Umatilla Basin (Basin), a structural basin bounded by the Columbia Hills on the north
and the Blue Mountains on the south (Figure 1). The oldest exposed bedrock unit in the TMCF area, and
the primary aquifer hosting unit, is the Columbia River Basalt Group (CRBG). The CRBG consists of a thick
sequence of more than 300 continental tholeiitic flood-basalt lava flows (Tolan et al. 1989). Regional
studies and mapping of the CRBG have demonstrated that there are consistent and systematic variations
in lithology, geochemical compositions, and paleomagnetic polarity amongflows and groups of flows. These
differences have allowed for the establishment of stratigraphic units within the CRBG that can be reliably
identified and mapped on a regional basis (Swanson et al. 1979, 1981; Beeson et al. 1985; Reidel et al.,
2013). In theTMCF area these units include, in descendingorder, the Saddle Mountains Basalt,Wanapum
Basalt andthe Grande Ronde Basalt. In the project area thesestrata dip to the north towards the Columbia
River.

The unit of interest to the Inland AR effort is the Wanapum Basalt and two primary subunits, the Priest
Rapids Member and the Frenchman Springs Member. Both units are interpreted to be open to Dairy wells
at TMCF while the Inlandwells, with one exception (discussed below in section 2.1.3), areonly open to the
Frenchman Springs Member. Multiple water-bearingzones in three subdivisions of the FrenchmanSprings
Member, theSentinel Gap, Sand Hollow, and Ginkgo, are generally found in theTMCF area.

CRBG basalt flows typically displaya three-part subdivision of lithologic features, referred toas theflowtop,
flow interior, and flow bottom. The physical character of these features, summarized in thefollowingbullets,
control the occurrence and movement of groundwater in the CRBG.

□ Flowtops commonly consist of glassy tovery fine-grained basalt that is riddled with numerous spherical
and elongate voids, or vesicles. Simple vesicular flow tops consist of glassy to fine-grained basalt that
displays a rapid increase in the density of vesicles near the top of the flow (USDOE 1988). Vesicles may
be isolated or interconnected, resulting respectively in lower and higher permeability and porosity
(USDOE 1988). Flow top breccia consists of angular, scoriaceous to vesicular fragments of basaltic
rubble that lie above a zone of non-fragmented, vesicular basalt. Flow top breccias can be very thick,
laterally extensive and in some cases comprise half the entire thickness of the flow (USDOE 1988).
Laterally expansive flow top breccia can have a high degree of interconnected pore space resulting in
formation of widespread, permeable, water-bearing aquifers at the tops of individual basalt flows
(USDOE 1988).

□ CRBG flow interiors typically consist of dense, non-vesicular, glassy to crystalline basalt that contains
numerous contraction joints (coolingjoints) that formed when the lava shrank as it solidified. CRBG
cooling joints often form regular patterns or styles, with the two most common being termed
entablature-colonnade and columnar-blocky jointing. Studies on the nature and characteristics of
coolingjoints (USDOE 1988; Lindbergh 1989) have found that joints are typically 77 to >99 percent
filled with secondary minerals (clay, silica, zeolite) and open spaces (voids) that do occur are not well
connected. Groundwater movement through undisturbed, dense flow interiors is expected to be
inconsequential (Wozniak 1995).

Flow bottom physical characteristics are largely dependent on the paleoenvironmental conditions the
molten lava encountered as it flowed across the Earth's surface. If the lava flow encountered relatively
dry ground conditions, the flow bottom typically consists of a narrow (less than 3 feet thick) zone of
sparsely vesicular, glassy to very fine-grained basalt.This type of flow bottom structure is very common
within the CRBG. However, if advancingflows encountered lakes, rivers, and areas of water-saturated,
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unconsolidated sediments more complex flow bottom structures formed (Mackin 1961; Grolier and
Bingham 1971; Swanson et al. 1979; USDOE 1988; Beeson et al. 1989). Flow bottom structures can
be either highly localized orwidespread. The combination of a flow top of oneflow and theflow bottom
of theoverlyingflow is commonly referred to as the interflow zone (LLApplication, Figure D-2). Individual
interflow zones are laterally extensive, extendingas far as the flows that they separate.

The TMCF area is cross-cut by several faults and folds including the northwest-trending Dalreed Butte
structure and the Sixmile Creek fault (Figure 3, Local Structural Geology). A third northwest trendingfault
also is mapped near Boardman (Swanson et al. 1981) east of the Inland AR project area shown in Figure
3. Faulting in the CRBGtends to produce a roughly planer zone composed of coarsely shattered basalt that
grades into very fine rock flour. Fault zone shatter breccias often display significant degrees of alteration
(clays) and/or secondary mineralization (silica, zeollte, calcite, and pyrite). When they display such
alteration they may hinder groundwater movement (Newcomb 1961, 1969; Johnson et al. 1993; Myers
and Price 1979; Anderson 1987). However, in the absence of such alteration they may provide pathways
for groundwater movement.

Groundwater in the Wanapum aquifer system in the TMCF area is interpeted to be confined and flowing
towards the Columbia River and the axis of the Dalles-Umatilla syncline (Oberlander and Miller, 1981;
Wozniak, 1995). Groundwaterflows laterally through thesystem in widespread, dense flow interior-capped,
interflow zones. These interflow zones extend from outcrop areas alongthe fringe of the Blue Mountains
into the center of the Umatilla Basin. Discharge from the Wanapum aquifer system is generally thought to
be to shallower aquifers and the Columbia River. However, this discharge is probably limited and vertical
groundwater movement from the deep basalt aquifer systyem to discharge areas may be limited to
erosional windows, flow pinchouts, open faults, and unsealed wells. Recharge to theWanapum system is
inferred to be limited to slow, deep percolation through locally disrupted dense flow interiors where they
occur in up dip areas south of TMCF. In the western Umatilla Basin modern recharge sources are rare
because of scarce precipitation, as such, most Wanapum groundwater is inferred to be relatively old,
potentially Pleistocene in age. The limited modern recharge, or slowness of recharge is reflected in water
level declines seen at TMCF and the reason for exploring an AR program.

2.3. The Inland Wells

The test used multiplewells at the Inland Farm includingthe pumpingwell (IW2), andfive observation wells
(IW1, IW3, IW4, IW5, and Obs. Well). Figures 2, 3, and 4show the locations of these wells.

Except for IW1all Inland Farm wells are open to theSentinel Gap unit and the upper part of the underlying
Sand Hollow unit of the Frenchman Springs Member of the Wanapum Basalt (Figure 5,Well Cross Sections
and Table 1). IW1 extends deeper into the basalt aquifer system, fully penetrating the remainder of the
Frenchman Springs Member, being open to all the Sand Hollow unit and the underlyingGinkgo unit. IW1
also extends below the Wanapum Basalt, into the upper part of the Sentinel Bluffs Member of the Grande
Ronde Basalt.

Although IW1 encounters two additional flow top intervals below the bottoms of the other Inland wells,
these deeper zones are not interpreted to be significant water producing intervals. When IW1was drilled a
change in water level was not observed when these deeper intervals were encountered. Following
completion of the well up-hole or down-hole flow was not observed the well video and the lower 300 feet
was observed to be very cloudy, suggesting the absence of a significant water producing interval below
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those seen in the Sentinel Gap and upper Sand Hollow units. The lack of evidence for significant water
production in the lower partof IW1was the primary reason the other Inlandwells werecompletedshallower.

T A BLE 1. INLAND WE L L S U MMA R Y (FI G U R E 5 )

Ground
Distance to Surface Open Water

Test Pumpingwell Elevation Total Depth Interval (ft Bearing
Well Purpose (miles) (ft amsl) (ft amsl) amsl) Unit

Inland Well No. 2
Pumping 0 619 -424 -70 to-424 Mv(wfsg)(IW2)

Inland Well No. 1 Observation 0.55 608 -842 -97 to-842 Mv(wfsg) +
(IW1) Mv(gsb)

Inland Well No. 3 Observation Notapplicable, 612 -314 55 to -314 Mv(wfsg)(IW3) well not used

Inland Well No. 4
Observation 1.85 613 -353 95 to -353 Mv(wfsg)(IW4)

Inland Well No. 5 Observation 1.15 609 411 -96 to -411 Mv(wfsg)(IW5)

Inland Obs. Well
Observation 1.3 584 -477 -142 to -477 Mv(wfsg)(Obs. Well)

Notes:
Mv(wfsg) Sentinel Gap unit, Frenchman Springs Member, Wanapum Basalt
Mv(gsb)= Grande Ronde Basalt
Elevation estimated from Google Earth™

3.0 AQUIFER TEST

3.1. Introduction

The aquifertest was conducted at the beginningof the Inland Farm well operation season in May 2021. As
a result, all Inland wells had not pumped since the end of the preceding2020 irrigation season. For the
test TMCF turned IW2on for3 full days and operated it at full capacity, deliveringproducedwaterto normal
farm irrigation operations. At the end of the 3-day test TMCF turned IW2 off for the 3 following days while
at thesametime also leaving all Inlandwells off. Followingthe end of that 3-day periodTMCF began normal
irrigation operations using the Inland wells as needed.

Water levels were recorded usingTMCF's electronic pressure transducers installed in each of thewells and
tied into a central SCADA system. Well No. 2 pumping rates were recorded using the Farm's flowmeter
installed at thewellhead, which also is linked to theSCADA system. Pumpingandwater level data collection
was done by TMCF personnel with the support of GeoEngineers. The data collected was provided to
GeoEngineers by TMCF staff for this analysis.

The following sections describe pre-test, test, and post-test recovery data and findings. Hydrographs
showingthe entire data record (pre-test background, pumpingtest, and post-test recovery) are provided in
Figure 6, Test Record Hydrographs. After the test it was discovered that the transducer in IW3 was not
functioning; therefore, no data record for that well exists.

GoEGneERs7 February 8, 2022 Page4
FileN0, 23415-001-01



3.2. Pre-Test Background Water Levels

Pre-test background (pre-pumping) data collection began on April 17, 2021 and ended on May 17, 2021
when the pumping test started. Over the background period water levels were slightly increasing. The
antecedent trend (rate of rise) for the Inland wells ranged from 0.031 to 0.037 ft/day. The antecedent
trends foreach well are provided in Table 2.

TABLE 2. ANTECEDENT TRENDS BYWELL

Well

Inland Well No. 2 (PumpingWell)

Inland Well No. 1

Inland Well No. 3

InlandWell No. 4

Inland Well No. 5

Inland Obs. Well

Antecedent Trend
(ft/day)

0.032

0.036

0.037

0.031

0.036

Note:
Background data for InlandWell No.3was notavailable

3.3. Pumping Period

Pumping began at IW2 on May 17, 2021 at 3:45pm POST and continued to May 20, 2021 at 4:28 pm
POST. Figure 7, InlandWell No. 2 Drawdown and Pumping Rates, shows the IW2 hydrograph and pumping
rate for the pumping and recovery periods. Water levels in IW2 appear noisy, with significant water level
fluctuations corresponding to changes in pumpingrate. Similar variability during the pumpingperiod was
not observed in the observation wells (Figure 6), supportingthe conclusion that changes in flow ratecaused
the water level variability rather than other signals originating in the aquifer away from the pumpingwell.
No significant barometric pressure changes were observed over the testing period, and no barometric
corrections have been made.

The antecedent trend was not removed from the drawdown data because it would not have improved the
evaluation. The change in water levels due to the antecedent trend were minimal when compared to the
influence onwater levels caused by pumpingstress and the level of noise present duringthe pumpingtest.
However, the antecedent trend was accounted for in the recovery analysis (Section 2.3 Recovery Period).

Drawdown and specific capacity (water level normalized to pumping rate) trends are compared in Figure 8,
Cooper-Jacobs Straight Line Analysis. The specific capacity data shows a greater amplitude of high­
frequency variability (noise appears to be introduced), though theamplitudeof low-frequency changes that
are clearly associated with rate variability is reduced relative to the drawdown trend. The introduction of
noisecombinedwith persistenceof rate-related variability suggests some inaccuracy associated with either
the water level data set or the rate data. Non-pumping background and recovery data suggest that flow
meter readings Jack precision resulting in both noise and an incomplete smoothing when the data is
normalized. However, trends suitable foraquifer characteristic analysis can be derived from this test.
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3.3.1. Cooper-Jacob Analysis

Figure 8 also shows the Cooper-Jacob straight-line analysis of the drawdown observed at Inland IW2. The
Cooper-Jacob analysis assumes an infinite confined aquifer, with no boundary conditions. The
Cooper-Jacob analysis was split into two parts based on the behavior of the specific capacity (plotted in
orange) and drawdown (plotted in blue) observed duringthetest. Specific capacity is equal to the pumping
rate divided by the drawdown. The specific capacities plotted in Figure 8are the reported pumping rate for
a given time step divided by the drawdown report for thesame time step.

In the early time period, from 10 to about 350 minutes from the start of pumping, noise observed in the
data is limited in magnitude, has a gentler slope than later time data, and the change in draw down (ds)
over one log cycle is 2.1 feet. Beginning approximately 350 minutes into the test the drawdown slope
increases and ds over one log cycle increases to sightly over 6 feet. The change in slope is interpreted to
be a flow limiting boundary condition. By approximately 700 minutes into the test noise and variability in
the data begins to increase

To estimate transmissivity from the Cooper-Jacob analysis a time weighted average pumping rate of
3,028 gpm was used. The resulting Cooper-Jacob transmissivity for the early time response and late time
response is calculated to be 35.5 ft2/minute and 11.96 ft2/minute, respectively. The late time response
reflects the influence of the boundary condition indicated by the change in slope.

3.3.2.AQTESOLVAnalysis

AQTES0LV is another analytical tool for evaluating pumping tests and can include the observation well
network and the variable pumping rates in the analytical solution. The variable pumping rates were
simplified into three different periods (Table 3) based on visual behavior changes observed on the
hydrographs shown in Figures 7 and 8.

TABLE 3. SUMMARYOF AVERAGE PUMPING RATES USED FOR AQTESOLV

Pumping Elapsed Time Average Maximum Minimum Standard Median
Phase Interval (minutes) (gpm) (gpm) (gpm) Deviation (gpm)

Early 20 to 100 2960.3 3149.6 2843.5 54.0 2958.4
Mid 101 to 880 2935.1 3092.0 2769.6 51.3 2936.1
Late 881 to 4342 3042.3 3294.0 2744.4 97.1 3043.7

Time Weighted Average forTest= 3028

An initial attempt was made usingthe diagnostic features of AQTES0LV such as a derivative plot toevaluate
the pumping test for potential boundary conditions. However, the level of noise in the data prevented the
useof thediagnostic features, and boundaries could not bedetermined from AQTES0LV. Therefore, aTheis
confined aquifer solution with variable pumping rates and recovery was used. The AQTES0LV outputs
summarized below are provided in Appendix 8.

The AQTES0LV inputs for this analysis included:

p An aquifer thickness of 72 feet, based on the cumulative thickness of interflow zones shown on the
geologic log (Figure 5) below the bottom of casing.
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An anisotropy ratio for vertical to radial hydraulic conductivity was assumed to be 1.

The Theis solution via AQTESOLV was used first to analyze the pumping well (IW 2) only. This allows for
easier initial solution match curve fitting. The resulting transmissivity was 29 ft?/min. AQTESOLV does
calculate a storativity; however, the calculation is more appropriate and accurate with the use of
observation wells. The 29 ft2/min is very close to the resu Its of the in itia I Cooper-Jacob straight-line analysis
of 35 ft/min.

A second AQTESOLV Theis analysis was conducted including the observation well network which consisted
of IW2 (pumping) and test observation at IW 4, 1W5, and the Obs well. These wells are interpreted to fully
penetrate all the water bearing units penetrated by the pumpingwell. IW1 was not used in the transmissivity
or storativity estimate due to its lack of fit with the other observation wells. This may be due to it being open
deeper into the basalt aquifer system than the other Inland wells.

This analysis yielded an estimated transmissivity of 14.23 ft2/min, a storativity of 9.938E-5, and a specific
storage of 7.16E-3. This estimated transmissivity is very close to the late-time Cooper-Jacob transmissivity
estimate of 11.96 ft/minute. This similarity is interpreted to be the result of a flow limiting boundary in the
aquifer system, possibly one or more of the northwest-southeast trending faults mapped in the western
Umatilla Basin.

3.4. Recovery Period

The pump was shut off, and the recovery period began on May 20 at 4:28 pm. Recovery water levels were
observed for 3 days, ending on May 23, 2021 at 4:30pm. A recovery analysis of residual drawdown at the
pumping well is shown in Figure 9. Figure 9 shows the measured uncorrected residual drawdownand the
residual drawdown corrected for the pre-pumping antecedent trend. The slope change occurring around
t/t' = 30 indicates the influence of a negative boundary condition, consistent with the pumping period
observation of a negative boundary.

The aquifer is projected to fully recover at t/t' equals 1 which suggests no change in storage occurred
because of this test. However, that conclusion is (projected full recovery) is not consistent with historical
observations of declining year-to-year static water levels and the negative boundary observed in the test
results. The observed recovery from this test is likely because the flow restriction observed is not significant
at the scale of this test (volume removed) and the volume removed during the average irrigation season is
orders of magnitude greater than this test and those much larger seasonal withdrawals result in negative
change in storage.

4.O RESULTS AND CONCLUSIONS

The 72-hour pumping test at Inland Well No. 2 was used to characterize aquifer transmissivity, storativity,
and evaluate the presence of negative aquifer boundaries. The test was analyzed using the Cooper-Jacob
straight line analysis and the Theis solution as applied by AQTESOLV with and without the inclusion of
observation well response. Hydrologic parameters estimated from early and late time Cooper-Jacob, Theis
without observation wells, and Theis with observation well solutions are listed in Table 4. Transmissivity
estimates ranged from 11.96 to 35.53 ft/min. The Theis solution that included observations wells yielded
an estimated transmissivity of 14.23 ft?/min.
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TABLE 4. RESULTS SUMMARY

Hydraulic
Transmisivity? Conductivity Specific

Analytical Method Wells Used (ft?/min) (ft/min) Storativity Storage?

Cooper-Jacob Early and
Inland Well No. 2 35.53 0.472 NA NAMid-Time (Figure 5)

Cooper-Jacob Late Time
Inland Well No. 2 11.96 0.166 NA NA(Figure 5)

Theis (Appendix B) Inland Well No. 2 29 0.403 NA NA

Theis (Appendix B)1 Inland Well Nos. 2, 4, 5, 14.23 0.194 9.94E-05 7.16E-03and Inland Obs. Well

Notes:
Inland Well No.1 and Inland Well No. 3 not used foranalysis.

2 Assumes and aquifer thickness of b= 72

A flow limiting or negative boundary is indicated by a slope change observed approximately 350 minutes
after the start of pumpingand at at/t' of approximately 30during recovery. The scale of this test is much
smaller volumetrically than the typical irrigation season withdrawal. Consequently, the change in storage
that results from an irrigation season was not observed in this test.

Thetest provides good evaluation of thetransmissivity and storativity of theaquiferand confirms a negative
boundary influence hydraulic response. These results will support development of the conceptual
hydrogeologic model and allow good simulation of hydraulic response to recharge in the project area. The
primary uncertainty that remains is with respect to the observed declining water levels that result from
annual irrigation withdrawals. This test did not identify boundary conditions that resulted in a negative
change in storage at this scale of withdrawal. This is likely because the test was not significant relative to
the size of the aquifer. However, a project-scale conceptual model can be accurately developed usingthis
test analysis. Projections of aquifer response to recharge (positive change in storage) can be developed
from both historical data (annual pumping and change in static information) and usingthe observations
madeduring rechargetesting phases of the project.

5.0 LIMITATIONS

We have prepared this report for Threemile Canyon Farms, LLC for the Inland Farm Aquifer Recharge
Project. Threemile Canyon Farms, LLC may distribute copies of this report to authorized agents and
regulatory agencies as may be required for the Project.

Within the limitations of scope, schedule and budget, our services have been executed in accordancewith
generally accepted practices for hydrogeologic investigations in this area at the time this report was
prepared. The conclusions, recommendations, and opinions presented in this report are based on our
professional knowledge, judgment, and experience. No warranty, express or implied, applies to theservices
or this report.

Any electronic form, facsimile, or hard copy of the original document (email, text, table, and/or figure), if
provided, and any attachments should be considered a copy of the original document. The original
document is stored by GeoEngineers, Inc. and will serve as the official document of record.
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Logged By: Jon Travis & Walter Burt R.G.Borehole Diameter: 24", 20", 10"

Location: NE, SE, sec. 2, T3N, R24E

Geologic Log of: Inland Well #1
Project: TMCF InlandWells StateWell ID: MORR 52037

~
,;:::,l'"-"1i$]

WaterSolutions,Inc.
8019W. Quinault Ave, Suite 201
Kennewick, WA99336
Phone: 509.735.7135
Fax: 509.735.7067

Lithology
Symbol Uthologic Description

E
"'z
Cl) CIJ
£.­
0 CL
o E
0 E
(!) (I)

Well Construction

C)
C:
'iii
"'u
o
N
0
'<tg

485

450

420

270

150
442.0

508.0
ee:(f'-j

166.0
423.0
85.0

608.0Ground Surface

Alkali Canyon Formation
tan clay

Flood Deposit
fine sand
silty fine sand

ElephantMountain Member - Saddle Mountains Basalt
red weathered flow top
dense Interior

gray clay

Pomona Member - Saddle Mountains Basalt
red weathered flow top
dense interior

Rattlesnake Ridge Member - Ellensburg Formation
gray cl_ay
gray clay with invasive basalt lobes

.0
588.020.0

i----------------------------,L.::'.;563.045.0

263.0sinmer.-Elenoraranna15as
gneen claystone

'"'"''-"r"=;-'i"";a~------------------------t-i,'sfCl..U----l
r Umatilla Member -Saddle Mountains Basalt H-

flowtop
dense interior

400

1
~:

•I!
soo-]

Drilled By: Person Pump and Drilling
Drilling Method: mud/air rotary
Date Completed: 1/23/2013

Total Depth: 1450 ft.
Static Water Level: 190.97 ftbgs (1-29-2013@ 16:00)
Page: 1 of 3



Geologic Log of: Inland Well #1
Project: TMCF InlandWells StateWell ID: MORR 52037

Logged By: Jon Travis & Walter Burt R.G.Borehole Diameter: 24", 20", 10"

Location: NE, SE, sec. 2, T3N, R24E

WaterSolutions, Inc.
8019W. Quinault Ave, Suite 201
Kennewick, WA99336
Phone: 509.735.7135
Fax: 509.735.7067
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N,..
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5 's;: r.o .....
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I
Well Construction

884

740

605

L -­­_.,
E> IQ

2±e
LI --

-42.0

.,]

Llthologic Description

PriestRapids Member -WanapumBasalt
flow top
dense Interior

flow bottom

Mabton Member - Ellensburg Fonnation
green claystone

Frenchman Springs Member - Wanapum Basalt
Basalt ofSenUnel Gap - now 1

Quincy/SquawCreekMember - Ellensburg Fonnation
small pebble gravel with quartzite and basalt lilhologies
green claystone

formation was cemented due to hole instability 645'-705'

weathered top
dense interior

Lithology
Symbol

l

7

­60o--

J

700
_;,

il

~1
­'llhhrashh!ell,LU
7~ Basalt ofSentinel Gap - flow 2 ·10:-0

800
1'

1
.,.1f,.-if.,.ir flow lop breccia .1_

9
8
5
7_.
0
0

I dense interior
-, ' Internal vesicular zone

dense interior

J

Frenchman Springs Member - Wanapum Basalt
Basalt ofSand Hollow - flow 1

possible thin <1 ft thick interbed @-940
flow top
dense interior

-332.0
940.
-348.0
956.0

980

Drilled By: Person Pump and Drilling
Drilling Method: mudlair rotary
Date Completed: 112312013

Total Depth: 1450 ft.
Static Water Level: 190.97 ft bgs (1-29-2013@ 16:00)
Page: 2 of 3



Geologic Log of: Inland Well #1
Project: TMCF InlandWells StateWell ID: MORR 52037

Logged By: JonTravis &Walter Burt R.G.Borehole Diameter: 24", 20", 10"

Location: NE, SE, sec. 2, T3N, R24E

WaterSolutions,Inc.
8019 W. Quinault Ave, Suite 201
Kennewick, WA 99336
Phone: 509.735.7 135
Fax 509.735.7067

QI
0
.s:e
0o
C

8.
0

b
0u
"'"3co

WellConstruction

1325

1080

-842.0 1440
1450.0

-416.0
1024.07

-799.01407.

-649.0
+267.0

Basalt ofSand Hollow - flow 2

Lithoiogic Description

flowtop
dense interior

Frenchman Springs Member - Wanapum Basalt
· Basalt ofGinkgo - flow1

flow top

Unamed lnterbed
green claystone

dense interior

-771.5±uss.Gaelnm,mcnGr•ca#aRanaeea.aW++sis
deeply weathered basalt

vesicular oxidized flow top base
dense interior

Lithology
Symbol

200­

~»]
1
if

500

Drilled By: Person Pump and Drilling
Drilling Method: mud/air rotary
Date Completed: 1/23/2013

Total Depth: 1450 ft.
Static Water Level: 190.97 ftbgs (1-29-2013@ 16:00)
Page: 3 of 3



Logged By: Jon Travis &Walter Burt R.G.Borehole Diameter: 24", 20"

Location: SE, SW, sec. 1, T3N, R24E

Geologic Log of: Inland Well 2
Project: TMCF InlandWells StateWell ID: MORR 52045 %.

\YaterSolutions, Inc.
8019W. QuinaultAve, Suite 201
Kennewick, WA99336
Phone: 509.735.7135
Fax: 509.735.7067

Lithology
Symbol Lithologic Description Well ConstrucUon

GroundSurface 619.0
Flood Deposit
siltyfnosand

470

300

283.0
33 .0

240.0
3 .0

217.0
402.0 400

113.0

C,
C
G
8
cov
in
0

539.0 ....._,
80.o o

514.0 l
I

115.0 .t.

c:,
5
~.....

140 ±
in

452.0 ai
16 .o Q)

C,
....J C

z 'iii

420.0 en 8
Y >fss--:-o C\l

a,
ClO
'-I>o

377.0
2a2.0

'Total Depth: 1053 ft. (4-3-2013)
StaticWater Level: 199.5' bgs (3-1-2013)
Page: 1 of 3

Rattlesnake Ridge Member - Ellensburg Formation
reddish brown clay

Pomona Member - Saddle Mountains Basalt
vesicularnow lop
raftedbaked sediment lens in flowtop

Selah Member - Ellensburg Formation
green clay

Umatilla Member • Saddle Mountains Basalt
vasi<ularnowtop

dense,ntonor

Drilled By: PersonPumpand Drilling
Drilling Method: AirlMud Rotary
Date Completed: 4-3-2013

##al ET.
lOO•j![A g_rn_ye_illy ___,r-

ElephantMountain Member -Saddle Mountains Basalt
weathered lop
dense interior
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300

1 -••.r...,.,.
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Geologic Log of: Inland Well 2

Project: TMCF Inland Wells State Well ID: MORR 52045 •WaterSolutions, Inc.
8019W. QulnaultAve, Suite 201
Kennewick, WA99336
Phone: 509.735.7135
Fax: 509.735.7067

Logged By: Jon Travis & Walter Burt R.G.Borehole Diameter: 24", 20"

Location: SE, SW, sec.1, T3N, R24E

Lithology
Symbol Llthologic Description

vosiculor flowbcltcm
Jnv:ulvebaked sediment lens inflow bottom

Loss Circulation Zone
no. cuttings - most likely it ls similar to the Mabton interbed in Inland
Well1
Mabton Member - Ellensburg Fonnation
green claystone and small quartzit e pebble gravel
Priest Rapids Member - Wanapum Basalt
vesicular flow1op
dense fnterior

Basalt ofSentinel Gap
flow2

thin <Ht. green claystone interbed
flow lop breccia
dense interior

Basalt ofSand Hollow
now 1

vesicular now top flow lobe 924-930'

dense Interior
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Drilled By: Person Pump and Drilling
Drilling Method: Air/Mud Rotary
Date Completed: 4-3-2013

Total Depth: 1053 ft. (4-3-2013)
Static Water Level: 199.5' bgs (3-1-2013)
Page: 2 of 3



Logged By: Jon Travis & Walter Burt R.G.Borehole Diameter: 30", 24", 20"

Location: NE, NW, sec.13, T3N, R24E

Geologic Log of: Inland Well 3
Project: TMCF InlandWells StateWell ID: MORR 52132

Ir.Gs»
WaterSolutions, Inc.
8019 W. Quinault Ave, Suite 201
Kennewick, WA 99336
Phone: 509 .735 .7135
Fax: 509 .735.7067

iii.c; ti)ao
±i­

Lithology
Symbol Lithologic Description Well Construction

;;;
Q).,,
'C
C
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C
iii
8
o
N
'oco
·'0
I

;;;
5g
!!2.
Ill
Cl
.J:l

j
co
aico
".:"

340

240

57.
555.0

ElephantMountain Member - Saddle Mountains Basalt
very weathered dense interior

unweathered dense Interior

Pomona Member - Saddle Mountains Basalt
vesicular flow top
rafted baked sediment lens in flow top
dense interior

PriestRapids Member - Wanapum Basalt
veslcular flow top
dense Interior

Mabton Member • Ellensburg Formation
green claystone '

---------------------------r--,-.,.'-;.--i 140
Rattlesnake Ridge Member - Ellensburg Formation
blue-green clay
unstable

airoundounhaetbl.yI•
-!f.]! ~~•.-~n~u~.-:.~·-=~·-=~-f'...::~i:ty~oo..!!fid~ne:,:~~~~~~~-s•-·t I1-.-o__

Alkali Canyon
caliche
grayish red brown clay - oxidized

i
J vesicular flow bottom
l3.2a23g223%323.2a3a.,22%3%1-""""""":J Selah Member - Ellensburg Formation

300 1..,.·,-,--,-.,...,...-,--1 green claystone

J l Umatilla Member - Saddle Mountains Basalt

j
vesicular now top
dense Interior

'
ll

4001
-.+lTT

Drilled By: Person Pump and Drilling
Drilling Method: Air/Mud Rotary
Date Completed: 4/25/2013

Total Depth: 926 ft. (4/25/2013)
Static Water Level: 189.8 feet bgs (4/29/2013)
Page: 1 of 2



Logged By: JonTravis &WalterBurt R.G.Borehole Diameter: 30", 24", 20"

Location: NE, NW, sec. 13, T3N, R24E

Geologic Log of: Inland Well 3

Project: TMCF InlandWells State Well ID: MORR 52132
tr.,sI
WaterSolutions,Inc.
8019W. Quinault Ave, Suite201
Kennewick, WA99336
Phone: 509.735.7135
Fax: 509.735.7067

Well Construction
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C:

720 QJ
Cl.
0

b
N
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y
0
-'.....
Luu

850

e>-;;;e
"' QI.c­u C.
o E
GI <II
0

-46.0
658.0

dense interior

Basalt of Sand Hollow
flow 1

Uthologic Description

vesicular flow top (fiow lobe?)
dense interior
vesicular flow top
dense interior

-256.0a.anersamaeaies@.o
flow2

flow top breccia
-296.0so8.o

f-------------------------...j....:.,;'"314.0926.0 926

Lithology
Symbol

000

Drilled By: Person Pump and Drilling
Drilling Method: Air/Mud Rotary
Date Completed: 4/25/2013

Total Depth: 926 ft. (4/25/2013)
Static Water Level: 189.8 feet bgs (4/29/2013)
Page: 2 of 2



Geologic Log of: Inland Well 4
Project: TMCF InlandWells StateWell ID: MORR52131

Logged By: JonTravis &Walter Burt R.G.Borehole Diameter: 30", 24", 20"

Location: NW, SE, sec. 14, T3N R24E

WaterSolutions,Inc.
8019 W. QuinaultAve, Suite 201
Kennewick, WA99336
Phone: 509.735.7135
Fax: 509.735.7067

Lithology
Symbol Llthologic Description

~...,
e
QI lbs::.­u Q,
o E
QI '°0

Well Construction

287

230

471.0

455

217.0 385
396.0-

196.0
417.0

Flood Deposit
silty fine sand

ElephantMountain Member -Saddle Mountains Basalt
veryweathered dense interior
weathered dense interior

Alkali Canyon
caliche
grayish red brown clay - oxidized

Priest Rapids Member -Wanapum Basalt
vesicular flow top
dense interior

vesicular flow bottom
Mabton Member - Ellensburg Formation
green claystone

bl2lU
Quincy/SquawCreek Member - Ellensburg Formation 483.0
green ciaystone

Rattlesnake Ridge Member - Ellensburg Formation 112.0
#$#23±#3gs±egg$j sos
GanaMn,•s.aanu»ansBaa+ii5

vesicular flow top 416.0
rafted baked sedimenT fn flow top -197.0
dense interior

-lsk_ vesicular flow bottom'·· _,.,,,.
·~x::s::m::~"5t-....-.·Al Selah.Member - Ellensburg Formation

green claystone

l0lioundountaey9.,Ir,,dj
.0 -!!1

0,
C:
'iii
8
o
N

f;:;
>I

300 : ·I Umatilla Member• Saddle Mountains Basalt
vesicular flow top

l dense interior

J1
4l

400

Drilled By: Person Pump and Drilling
Drilling Method: Air/Mud Rotary
Date Completed: 5-19-2013

Total Depth: 966 ft.
StaticWater Level: 204.5 - 5-28-2013 (video log)
Page: 1 of 2



Logged By: Jon Travis &Walter Burt R.G.Borehole Diameter: 30", 24", 20"

Location: NW, SE, sec.14, T3N R24E

Geologic Log of: Inland Well 4
Project: TMCF Inland Wells State Well ID: MORR 52131 ••WaterSolutions, Inc.

8019W. QuinaultAve, Suite201
Kennewick, WA99336
Phone: 509.735.7135
Fax: 509,735.7067
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Lithology
Symbol Llthologic Description
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Q)
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b
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o
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930
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-25.0638.0

89.0 515
524-:0

-265.078.o

Basalt ofSand Hollow
flow3

Frenchman Springs Member-Wanapum Basalt
Basalt ofSentinel Gap

flow 1
very thin flowtopmainly dense interior

denseinterior

flow top breccia

Basalt ofSand Hollow
flow2

Basalt ofSentinel Gap
flow3

vesicular flowtop

Basalt cfSentinel Gap
ilow2

complex flowtop breccia I normal veslcular flowtop
possibly caused byproximity to the flowedge

dense interior with ln\ernal vuggy zones ofvarying thickness

-127.5Ea#ansmwemwent-r-.wanaonBae.n+ii3
Basalt ofSand Hollow

flow1
flowtopbreccia
dense interior

vesicular flowtop
1--d_e_ns_e_in_l_e_ri_or -4-_,:·220.0

80

--------------------------1--,·353-ia.oi-4---+--'---'----.:Z..-----gs6.
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3? ±.gt
60033;

-#:3:5a .
Ee;<ei;re±;E3Sf5?5
7

i
700

000­

Drilled By: Person Pump and Drilling
Drilling Method: Air/Mud Rotary
Date Completed: 5-19-2013

Total Depth: 966 ft.
Static Water Level: 204.5 - 5-28-2013 (video Jog)
Page: 2 of 2



Logged By: Jon Travis & Walter Burt R.G.Borehole Diameter: 30", 24", 20"

Location: SE, NW, sec. 11, T3N, R24E

Geologic Log of: Inland Well #5
Project: TMCF InlandWells StateWell ID: MORR 52130 M.

WaterSolutions, Inc.
8019 W. QuinaultAve, Suite 201
Kennewick,WA 99336
Phone: 509.735.7135
Fax: 509.735.7067

Lithology
Symbol Li thologic Description

z>
5•.c-(.1 Q.

E
GI 11:1
9 0

Well Construction

3

250

.0

246.0
362.0

278.0
33 .0

193.0 410
75.0

511.0
97.0

473.0
3..

453.0 1501 5.0

608.0Ground Surface

Rattlesnake Ridge Member - Ellensburg Fonnation
brown clay

gravelly green-brown clay

dense interior

ElephantMountain Member - Saddle Mountains Basalt
red weathered flow lop

Pomona Member - Saddle Mountains Basalt
red weathered flow top
dense Interior

Selah Member - Ellensburg Formation
green claystone

dense interior with invasive baked claystone pods

Umatilla Member - Saddle Mountains Basalt
flow top
dense interior

Flood Deposit
fine sand
caliche 571.0':i----,---------------------t---'a3...J)
Alkali Canyon Formation ''
tan clay

400

Drilled By: Person Pumpand Drilling Total Depth: 1020 ft.
Drilling Method: mud/air rotary/reverse circ~aticWater Level: 198.8' (5-16-2013)
Date Completed: 5-16-2013 Page: 1 of3



Logged By: Jon Travis &Walter Burt R.G.Borehole Diameter: 30", 24, 20"

Location: SE, NW, sec. 11, T3N, R24E

Geologic Log of: Inland Well #5
Project: TMCF Inland Wells State Well ID: MORR 52130 %..

WaterSolutions, Inc.
8019W. Quinault Ave, Suite 201
Kennewick, WA99336
Phone:509.735.7135
Fax: 509.735.7067

o
N
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~y,__
'Gl
5.c
C:
Da.
0

~

Well Construction

647

600

860

-366.0
974.0

-280.0
.0

-117.2_/72o
25.0

-152.0
760.. 760

Mabton Member - Ellensburg Formation
green clayslone

Lithologic Description

invasive baked claystone pod
dense interior

PriestRapids Member -Wanapum Basalt
flow top
dense interior

flow topbreccia

flow top
dense interior

Quincy/Squaw Creek Member - Ellensburg Formation
green claystone

weathered dense interior
dense interior

dense interior

flowtop brecc ia

dense Interior

flow top breccia

dense Interior

Lithology
Symbol

Drilled By: Person Pump and Drilling Total Depth: 1020 ft.
Drilling Method: mud/air rotary/reverse circ.:atic Water Level: 198.8' (5-16-2013)
Date Completed: 5-16-2013 Page: 2 of 3



Geologic Log of: Inland Well #5
Project: TMCF InlandWells State Well ID: MORR 52130 •WaterSolutions, Inc.8019 W. Quinault Ave, Suite 201

Kennewick, WA 99336
Phone: 509.7 35.7135
Fax: 509.735.7067

Logged By: Jon Travis &Walter Burt R.G.Borehole Diameter: 30", 24", 20"

Location: SE, NW, sec.11, T3N, R24E

Lithology
Symbol

-.,...,, ,.,

100­

200-

-

300-

400­

-

500-

1.lthologic Description

E
Ill

a '_ Ill GI <II
E 5a

> o ESe gE
Lu- 0

I -412.0
1020.0 1020

I I l

WellConstruction

Drilled By: Person Pumpand Drilling Total Depth: 1020 ft.
Drilling Method: mud/air rotary/reverse circ.:atic Water Level: 198.8' (5-16-2013)
Date Completed: 5-16-2013 Page: 3 of 3



START CARD[10l76!7

····: ;··············#rend ··.. ················n,fott'r<···s2·03?°········· ~.~·,i·e..······:s·:;i'c·:;i::+··········• .. ··· .

STATE OFOREGON
WATER SUPPLY WELi, REPORT
(as required by ORS 537,765 & OAR690-20!1--0210)

E/WWM

IVII-I" /J c..u IJ

Fay,p[lg»LL?P)
.l VL. l I t

Range 24 E
Tax Lot_loo
Lot
67sG,DD

DMS or DD

Mud routarv drilling - 0-6401\
Direct air rntorv drillin11. - 640ft-795tl
Reverse uir roturv drillini. - 7'1511-14501\

Notes:

(9) LOCATIONOFWELL (legal description)
County MORROW Twp 3 N N/S
Sec _2__ J:!L__ l/4 of the _g__ 1/4
Tax Map Number _

l.nt 45 ° 46 ' 3,910 • or 45.76775278
tons 1 a "Zajco7n5

(' Street oddrcss of well (G Nearest address

SEAi.
Diu From To Material
24 0 640

rrm•"19 640 885
10 885 1,450

@),DRILL METHOD
[X/Roary Air (gJRotwy Mud OCable OAugcr QCoblc Mud
lg]Reverse Rotary O Other

(5) BORE HOLE CONSTRUCTION Spcd:tl Standard QAtUJch copy
Ucpth oJ'Complctcd Well 1,450 n

BORE HOLE

(2) TYPE OFWORK (g]NewWell O Dei.:pcning O Conversion
0Alterauon (repair/recondition) 0Abandonment

(1) LAND OWNER Owner Well I.D. lnlnnd Well I

FirstName R.D. Last Nome 0lfut-'-'-=--------- ---------Company Threc:milc Canyon forms
Address 75'l06Threemile Roa.d
Cily Boardman State OR Zip 97818

(4) PROPOSED USEDDomestic IB]trrigotion Ocommunity
O1nduslriul/CommcriciolO Livestock ODcwntcring
OThcnnal O1njcction OOther

(IO)STATICWATER LEVEL +
Date SWL(psi) SwLR)

J;:xistmgWdl / Prcd<:<!pening1
1

I 1
1
LJ I

J:omplctcdw~n I0l-29-2013 0 191 .
Flowing Artesiun?0 Dry Hole? D

WATER BEARING ZONES Depthwater was first found _7_1_5 _
SWL Date From To peF[ow SL(si + c/1y
I 1-10-2012 775 795 10,00D 191

sacks/ 01-03-:!0IJ 940 95b 10.000 191
f-'rom To Amt lbs 01-07-2013 ·1.024 1,034 10.000 191

I

O I 640

1

34.8~ I' I 01-17-2013 1.234 1.257 I0.000 191};;IE!}>,I}lt[#l]!22o13_ 1319_ _y4o_ _o._ _191

1----------+----+---+---i (1 J) WELL LOG Gniund Elcvatio,1 608.__ .____...____, ,._ ....____.___......_ __.__,, ---------
no»sos stows Menes []A [s [le [ [e
Qithcr _

Onckfill placed from ft to II. Material
Filter tack from Materal g,-
Explosives used:Qcs Type /\mount

Material-----

red weathered broken basalt 228

weathered basalt 103
166
IJO

45

655

404
398
345
235
2211

568
548

578
650

0

650

568
518

5#LE

hard bnsaJt black glassy 404

hard basalt on1 235

hard basalt rrr .qr: o '0i{±/f0

tan clay

hurd bosaly

siltv line sand caliche ut 14'

son vesicular basalt 398

soilsliRhlly vesicular basalt

soll vesicular basalt
green claystone »/A 'J 548

(ray clay --. 166

I l!rccn cluystone ' '· ' '· 345
Shoe O Inside Qoutside O Other Location of shoe(s) _

Temp cusingl8]Ycs Dia 30 From 0 To 14
(7) PERFORATIONS/SCREENS

Perforations Method _
Screens Type _

(unbnnded)Walrr Well Cunstructnr Certification
I certify thot the work I performed on the construction, deepening. alteration, or
abandonment of this well is in compliuncc with Oregon water supply well
construction standurds. Materials used and informutmn reported above are true to
the hL'St ofmy knowledge and belicl:
License Number _
Password .(it'filing electronically)
Signed

Pcrl'lS Casing/Screen Sero/slot Slnt II of Tele/

£-A(8) WELL TESTS: Minimum testing time is I hour
(!) Pump Q Bailer Q Air Q Flowing Artesian

Yield anl/min Dmwdown Drill stem/Pumo denth Duration 1hr\

Dute Sturtcd U9-U8-:!012 Completed 0I-23-2013

4,100 19 50:? 72

Temperature 76 °F Lob unulysis 18Jves By /\nutek I.obs
Waler quality concerns'? OYcs(dcscribcbclow/ ------------

1 Fem r llmdp«oo

I

Amooor

I

urns

1

(bonded)W11lerWrit ConstructorCrrtifiulion
I accept responsibility fnr the construction, deepening, alteration, or ubundonment
work performed on I.his well during the construction dates reported above. Allwork
performed during this lime is in compliance with Oregon water supply w.:11
construction standards. This report is true to the best of my knowledge uml beli~f.

License N~m' ~34 Date 03-21-2013z9ISS1g11cd~·;,!_~-_--.....,-------------
Conlllcl Into (optional) ~

ORIGINAI. -WATER RESOURCESDEPARTMENT
THIS REPORTMUST BE SUBMITTED TO Tl IE WATER RESOURCES DEPARTMENT WITHIN 30 DAvsOFCOMPLETION or WORK

Form VL'fSion: U.lJ6



.. ··············· MO.RR..52045·••u••·····••u••··••u••········..······••u••·······•"'···············..····· ···········"·'·

STATEOF OREGON
WATERSUPPLYWELLREPORT
(as required by ORS537.765 & OAR690-205-0210) WELLLABEL#L/~~9~6~3447.~~-~---_-_-_-_-_-_-_-_-_-_.....1~

STARTCARD[o8379J

D

(1) LAND OWNER Owner Well J.D. Inland Well 2 (9)LOCATIONOFWELL(legal description)
First Nome RD. Last Name Offut County MORROW Twp 3 N N/S Range 24 E F./WWM
Company Thremile Canyon Farms Sec I SE 1/4 ofthe SW 1/4 Tax Lot 100
Address 75906 TM-.cmile Road Tax MapNun. Lot
City Boardman State OR Zip 97818 Lat 45"45'SI.S's 437641111 DMSorDD

(2)TYPEOFWORK [8jNewWell O Deepening 0 Convcr..ion oms-1l9"15_'4047'or -119_76124167 DMSorDD

D Alteration (repair/recondition) □Abandonment
( Street address ofwell (e Nearest addresslTower Road and Radar Range Road Ig,Pa1.METop

RoaryAr []Rory Mo4 [cawe []Aver [jcaweMoad (10) STATICWATERLEVEL
[]Reverse Roary OOther Date SWL(psi) + SWL(ft)

(4) PROPOSED USE[]Dome=tie []Iris»ion []community
ExistingWell/Predeepening I T 7 f:I I[Completed Well 103-01-2013 I 199

[] Industrial/ comrieia! [] Livestosk []Dewaterins Flowing Artesian?D Dry Hole?0
[Jners [Jwrcno [oner WATERBEARING ZONES Depth wuter was first found 705
(5) BOREHOLECONSTRUCTION special standard []Arch copy SWLDote fr Tn per[ c/7(psi) + SWl/fl\
Depth ofCompleted Well 1,045 ft. 12-03-2012 199 242 200 115

BOREHOLE SEAL sacks/ 12-04-2012 336 338 200 205
Dia From To Material From To Amt lbs 01-10-2013 379 402 200 205
30 0 105 Cement 0 105 12,69£ p 01-11-2013 506 545 1,000 238
24 105 689 Cement 0 689 45,45 p 02-08-201 3 705 727 5,000 199
19 689 1,053 (11) WELLLOG Ground Elevation 619

How was seal placed: Method J 5l LT­ J» ( Matera] Fa . _J »p
[w Notes: HHUE!Vt DI UV

Bncldill placed from___ ft. to___ ft. Material Mud roatarvdrilling - 0- 105

Filter pack from ft. to ft. Material Siz.e Direct air rotarydrilling - I05f\-520ft
- - ft--- Reverse mud rotary drilling - 520f1-550ft PK l LUI3

Explosives used: Qes Type Amount Directmud rolarv drillin2 - S50ft- 689ft

(@a CASING/LINER Direct oir romrv dril lin11:- 6&9f\-727ft
asing Liner Din + From To Gauge Stl Piste Wld Thrd Reverse air rotary drilliniz - 727ft- l045ft &AI E MA OP

£ 0 105 .375a ~

20 0 689 .375 siltv fine sand caliche at 14ft 0 14
11mv lobrown clav 14 l05
wcothered sli11.hUv broken hard basalt 105 167
reddish brown clav 167 199
soft vesicularbasalt 199 242

ShoeD Inside Ooutside [ow Location ofshoe(s) hard basalt 242 336

Temp casingOves Dia From To rcen clavstone 336 379
soft vesicular basalt 379 402

(7) PERFORATIONS/SCREENS hard black glassy basalt 402 506
Perforations Method softvesicular basalt - big water/loss circulation 506 520

Screens Type Material I oebble an,vel and 11:rcen clnvstone - loss cir/water 520 556

Pert/S Casing/Screen Scm/slot Slot # of Tele/ Dote Started 11-17-2012 Completed 02-23-2013
crcen Liner Dia From To width length slots pipe size

(ubonded) WaterWellConstructorCer1ifitltioa
I certify that the work I performed on the construction, deepening, alteration, or
abandonment of this well is in complionce with Oregon water supply well
construction standards. Materials used and information reported above ore true to
the best ofmy knowledge and belief.

(8) WELLTESTS: Minimum testing time i9 1 hour License Number Date

@Pam O Bailer O A Q Flowing Artesian Password : (iffiling electronically)

Yield gal/min Drawdown Drill stem/Pumpdepth Duration (hr) Signed

4,100 75 I 502 I 48 (bonded)WaterWell Constructor Certification
I l l accept responsibility for the construction, deepening, alteration, or abandonment
l I work performed on this well during the construction dates reported above. Allwork

Temperature 76 ·F Lab analysis[gives By Anatek Labs performed during this time is in compliance with Oregon water supply well

Water quality concerns? Ovcs (describe below) construction standards. This report is true to the best ofmy knowledge andbelief.

I
Prom

I
To

I
Description

I
Amount

I
Units

I
es a Date 03-21-2013
Password} ling elecunics/]
i= .....
Co o (optional)/ /

ORIGINAL- WATERRESOURCESDEPARTMENT
IBISREPORTMUST BE SUBMITTED TO THE WATER RESOURCESDEPARTMENTWITHIN 30 DAYSOFCOMPLETION OFWORK Form Version: 0.96



WATERSUPPLYWELLREPORT­
continuation page

MORR52045
WELLI.D. # L 96344-------
STARTCARD # 1010379

(5) BOREHOLE CONSTRUCTION (10) STATIC WATER LEVEL
BOREHOLE SEAL sacks/ Water Bearing ZonesDia From To if#nl pm T Amt 11..

SWLDate From To Estflow SWL(psi) + swum
03-20-2013 930 947 5,000 199
03-23-2013 1,005 1.037 5,000 199

"-

FILTER PACK
From To Material Size

I I I I I (11)WELL LOG
(6) CASING/LINER

Material From To
Casing Liner Dia + From To Gauge Stl Piste Wld Thrd soft vesicular basalt 556 567

,- ,- hard basalt 567 641,... l I IIJ'CCn clavstone 641 665
I

soft vesicular basalt 665 668- h- - hard basaltslightly broken 668 705
I broken red vesicular basalt 705 727- -' hard basalt 727 924I- ....

I ' soft vesicular basalt 924 927le ....
I hard basalt 927 930- -.... e soft vesicular basalt 930 947

' hard basalt 947 998~ l

1.005brown Rd black claystone 998
broken red vesicular basalt 1,005 1,037
hard basalt 1.037 1,053

(7) PERFORATIONS/SCREENS
Per/S Casing/Screen Scm/slot Slot # of Tele/
creen Liner Dia From To width length slots oioc size n (unBE_rLItr--- - - -

Ann H 1 43
tl I a, a ,.,

a --- --
2tL .IV,IM

(8)WELLTESTS: Minimum testing time is 1 hour
Yield aal/min Drawdown Drill stcm/Pumn death Duration (hr Comments/Remarks

WaterQualityConcerns
From To Description Amount Units



I
t
l

i
it
t
l
f
t

I
t
f.
l
f,
I

I
f
t-
i
[
t

I ;
'{
i
'I
$
;.

'i
i
t
I
'

0.96

To

E F.IWWM
100

i
DMSorDD j,
DMSorDD I

£
!

I t
<
{·

0 14
14 37
37 97
97 135
135 ISS
155 195
19S 202
202 330
330 362
362 370
370 sos
sos 537
537 542
542 613
613 618

From
Ground Elevation ...;;60.;:;8~-----

STARTCARD# ..__I10_1_9_18_8 ..J
vu.w"""-

blue green clay becominll ll!'llvellv al I 85'

hard ba.salt
wealhercd soft vesicular basalt

hardbasalt
weatheredvesicularbasalt
tanclav

(1111bondtd) WattrWeUCoannctorCtrtlftcatlon
I certify thnl the work I pctfonned on the construction, deepening, alteration, or
abandonment of this wcJJ is in compliance with Oregon water supply well
construction smndards. Materials used and information reportedabove arc true to
the best ofmy knowledge andbelief.
LicenseNwnbcr......:.:19c::;37.,______ • -/7/
Password: (iffWI\Rel~~~cal:=::ll'rv\---::.....,,,,, _
Sigpcd ~::~_;;.;;;

baked claystone
hard basalt

hurd basalt ..1M"" tcX!Ure
soft vesicularbasalt

/TowerRoadandRadarRangeRoad

soft vesicularbasalt

(9) LOCATIONOFWELL (legal description)
County MORROW Twp 3 N NIS Rangc_24_--=-_
Sec I I SE 1/4 of the NW 1/4 TaxLot
TaipN- Lot
Lat O ' •or 45.756662 ----=-::---,,,,.,,,.-

Lons"o-119.782785
(Street address ofwell (i' Nearest address

""""nclnv.tnnc

(bonded)WaterWcUCoHlnctor CcrtUkatio■

'""""' clavstonc

ORIGINAL.WAffiim i&J'RCESDEPARThfENT

Owner Well I.D. InlandWell 5

Scm/slol Slot # of Tele/ Dute Started 04-28-2013 l ed
To wiah tenah sots pie sisl===="N"z?'l=

I
I

(1) LAND OWNER

STATEOFOREGON
WATERSUPPLYWELLREPORT
(esrequired byORS 537.765 &OAR6.90-205--0210)

(2)TYPE OFWORK I8}NewWell ODeepening O Conversion
DAlteration (rtj,air/rccondition) 0Abandonmcnt

Shoe0Inside [})utside 00ther Locationofshoc(s) _

TempcasinsOYes Dia From To

FirstName_RD.LastNameQfut
Company Tbreell\ ile CanyonFarms
Addn::s:s 7S906Threi:mile Road
City Boardman State OR Zip 97818

(11)WELL LOG
'---=---..L..--.L----'---'--ll

Howwauealplaccd: Method 0A 18JB Oc Qo D Material[plier_________________ Notes:
Backfill placed from ft. to ft. Material Mud roatarv drillina- 0-IIOft and 387ft-706ft
Filterpeck from -rto ~Material ---Size____ Direct air rotarv drillinll· l t0ft.307ft and 706ft-72:'itl

teener+Fe ». a Ip}a,#z"a3%pp;zsuoaoI.I..I
caliche

!DRILLMEfflOD
RotmyAi []RotaryMod □Cable □Auger □cableMud
Rcvet3CRota,y 00!hcr (lO)STATICWATERLEVEL Date SWL(psi) + SWL(ft)□ lvl D l::XistingWell /Prcdccpen ing I 1

1
1
1
LJ(4)PROPOSEDUSE Domestic ~Itription CommlDlity l'.:omplded Well 107-11-2013 □•-.-2-46-.7--1

0Indmtrial/Coil!lllericialOLive.,tockDDcwatering FlowingArtesian?LJ Dey Hole? D
;;Q::!.Thcnn.:.:.;:;;,:;;;al;..0!::::::!,Inj~·cctii>::·:.:n::...!:0::::!.,;0ther:,:::.....:;:===========--- WATERBEARINGZONES Depthwaterwasfirstfound_l_85 _
(5) BOREHOLE CONSTRUCI'ION Special sandera [JArach coy SWLDate "•A- Tn .,.. "'A••· .C:WIJr,,qj) + !':WI Jft\
Depth ofCompleted Well 1,020 n. 105-12-2013 185 195 30 60

BORE HOLE SEAL socks/ 0S-13-2013 313 330 80 101.2
Dia From To Material from To Amt lbs 06-30-2013 725 760 5000 231.2S
22yyLyy[9mnmI!yl!y!Syjy[709213 gs8 912 s00o 24325
2y!l?y_225y[nuI"y76yd°2,84y[711-201 g4 993 3,0 24666

20 725 I 020

(7) PERFORATIONS/SCREENS
Perforatioos Method _

Screens Type Material _

I accept responsibility for the construction, deepeni ng, alteration, or abandonment

N
~ pcrl'onned 011 !hi,well during the construction dates reported above. Allworlc

Tempcnture 73 °f Lab analysislgJYc, :,;• ·• ;i rl I t:H U' A~ormed during this time is in compliance with Oregon waler supply well
Wa!r:r quality conc:cm5? [}Yes (descri be below) constructionstandards. This report is true to the best ofmy kno_:-,o and belief.
,J'';Illlll...__L..-,,-..I-:ii_-.r- l&,_mj:. lli"llll....---,H-f,~•~-W-2¥-'1Li' ,A1,/f.1"~;,,,·~ License Number 1934 Date L2,_ .,&, - /flI,aU4ld]Password : (tlirgelectronically) tt- >
1~---1---+1------------+---+---11 Signed~ - - ~
I I r • ' Con-• ~ llU •=lional) ,

Pen/S Casing/Screen
en= Liner Dia From

nnsREPORTMUSTBBSUBMITTEDTOTHEWATERRESOURCES DEPARTMENTWITIIIN 30DAYS OF COMPLETIONOF WORK V .Form crsion:

(8)WELLTESTS: Minimum testing time is I hour
Q Pump QBailcr @ Air Q Flowing Artesian

Yield -""'in - n ~II - "·-• Duration /hr)
S.000 I 730 l

- MORR.52130 i·

!
t
t
t

~



WATER SUPPLYWELLREPORT ­
continuation page

MORR 52130
WELL I.D.# L

STARTCARD # 1019108------
(5) BORE HOLE CONSTRUCTION (10) STATICWATERLEVELBOREHOLE SEAL saclcs/ WaterBearing ZonesDia From To Afatrial per Tn Ar¢

SWLDate From To EstFlow SWL(psi) + SWL<ft)

FILTERPACK
From To Malcrial Size

I I I I I (11)WELL LOG
(6) CASING/LINER

Material From To
CasingLiner Dia + From To Gauge Sil Piste Wld Thrd hard basalt 618 663..... ..... IR1"CCIIclavstone 663 668

lo- - soft vesicularbasalt 668 672
lo- lo- hard basalt 672 690- - weathered basalt 690 700- - hard basalt 700 725
,-. lo- broken vesicularrcd&black basalt 725 760

' hard basalt 760 888.... l
I broken vc:iicular red& black basalt 888 912- le
I hard basalt 912 974- l- - broken vesicularred&black basalt 974 993

hard basalt 993 I 020

(7) PERFORATIONS/SCREENS
Pert/S Casing/Screen Scro/slot Slot #of Tele/
creen Liner Ola From To width [emy} slots pipesizo

(8)WELLTESTS:Minimum testing time is 1 hour
yieldaal/min - {lie»pp,aai Drtion (hr'

Comments/Remarks

Water Levelsfrom theproduction zones fluctuate due to nearby pumping wells

Water Quality Concerns RECEIVED BYOWR[
From To Description Amount Units

AUG 3 0 2013

SALEM,OR



WATERSUPPLY WELLREPORT ­
continuation page

MORR52130
WELL J.D. II L _

START CARD # 1019188

RECEIVED BY OWRD

AUG 3 0 2013

SALEM, OR



• ·· · MORR..5.213.2 .

STATEOFOREGON
WATERSUPPLYWELL REPORT
(u requlrtd by0RS 537.765& OAR690-295--0llll)

WELL LABEL #LL96%7J
STARTCARDN[o19ii¢l

To

DMSorDD
DMSorDD

FromMlatrial

(9)LOCATIONOFWELL(legal description)
County MORROW Twp_J__lL_N/S Rango24 E F/WWM
ses 13 NE 4ofhe SE I4 TL7
TsxMapNum~ Lot ------
Lat O

' •Of 45.74593Lon ·j3Ga­siren @NertdressITowa RoadandRadarRangeRoad

Owner Well I.D. Inland Well 3(l)LAND OWNER

(2)TYPEOFWORK. !BJNew Well O Ilcepenins O Convmion
D Alteration (repair/recondition) []Abandonment

FirstNa.mc R.D. LastName Offlrt
coyrm.A,
Address 75906Threemile Raad
City Boardman State OR Zip 97818

!DRILLMEfflOD
Rotary Air 18JRotary Mud □Cable □Auger □Cable Mud
Rcv~Ro'""' □~'- (lO)STATICWATERLEVEL0,.._ -·-·.••~ -; vu.., """ :swun-,i) + SWL(ft)

(4)PROPOSEDU O !vi D a:F,xis~-~tinr::'.g:.w=e1;"'.11,.Prcd=cc~pen=ing-:--rl-_..;__-"Tll=~:::.:.!,II H I
SE] [Domestic []Irrigation [Community [mile@Weil To5nr2oi3 H,aaa'

[]industristvcomerieial []Livestock []Dewatering0Thennal 0InjectiOQ O O!hc, FlowingArtesian7[] Dry Hole? D~..:..=:=:..!a.:::!:~.::.::~:::L.::::::.....:==========--- WATER BEARING ZONES Depthwater was first found 153
(5) BORE HOLECONSTRUCTION Seil Sandra [Ansch copy)! swLDee En 1 ER s,..,,,,"
Dcpth ofCompleted Well 926 n. 03-05-2013 153 173 100 62

BOREHOLE SEAL saclcs/ 03-09-2013 264 Z79 200 185
Dia From To Material From To Amt lbs 04-10-2013 563 658 S 000 192.75
30 0 86 Cement O 86 88 S 104-21-2013 785 795 5,000 191.3
p2%ysycly[CementIy2f"y22,8I][4242013 s68 906 3,000 19L3

'----==--=-'---L----L--..1.-__Jll(~t~t~)~WEL=~L"'!L~O~G~--Oro-tm_d_E_le_vation---'60=-8:_-_-_-_-_-_-_-_-:_-_--

How was seal placed: Mdhod DA (g)B Oc Do D
[pher~~----------------- Notes:Backfill placed from ft to ft. Material Mud roatarv drilling - 0-86ft
Filter peck from ~to ---;r-MateriaJ __S_ize____ Direct air rotarv drillimz - 86ft-620ft

Explosives uea:[es ry Ana..I [[Revereairroandrilling:620-926III

Material----

------ ---- -- - __.86

434

86
S7
17

S54

466

300
292

553
484

282
173
153
142

0

57
17

292

553
484

434
300,

153

466

282
173

AUil ;1 II .1111.1
hardbasalt

bluegreenclay

soft vcsicular basalt

hardbasalt
weathe red basalt

siltv fine sand caliche at 17'

hardbasalt glassy texture

green clavstone

hard basalt

red/brown clay

soft vesicular basalt

soft vesicularbasalt
=clavstone

1lllMRclaystonc (thin >1ft)

Pc:rforatiom Method _
Screens Type _

9CAGIER ro cane

t±±-n
Shoen1nsidc (]outside □Other Loca tionofshoe(s) _

Tempad@]lv Da From To
(7)PERFORATIONS/SCREENS

(8)WELL TESTS: Minimum testing time Is I hour
@)Pump Q Bailer Q Air Q Flowing Artesianv~,-• om,1o~ Drill-•~ """""Qui

1

~000 I 21

1
502 3 77 I

Teaperature 71 "F Lab analy,is (81Yes By AnalekLabs
Water quality concerns? []Yes (descn'bc below)---------rp, =

(unbonded)WaterWellCoa1tnc:torCertlflc■tlon
I certify that the work l performed on tho constru ction. deepening, alteration, or
abandonment of this well is in compliance with Oregon water supply well
constructi on standards. Materials used and information reported above are true: to
the best ofmyknowledge andbelief.
License Number 1937 Date 0-l92ol2

I2 =
(bonde4)W■terWell CoaatndorCertifti:■11011
I aooc:pt responsibility for the constru ction, decpenins, alteration, or abandonment
worlc performed on this well during the construction dates reported above. Allwort
performed during this time is in compliance with Oregon water supply well
construc1ion stand ards. This report is trueto the best ofmyknowledge and belief.

Li0C113CNwnber 1934 ~Date 08-19-2013
Password : @fpsecoqically) ")
Siened r 1~ .,
Contact Info (ofional) ­

Completed 04-25-2013Date Started 02.-25-2013Scrn/slot Slot #of Tele/Pcrli'S Casing,' Screen
creen Liner Dia

I I I I

ORIGINAL-WATERRESOURCES DEPARTMENI'
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(5) BOREHOLE CONSTRUCTION (10)STATICWATERLEVEL
BOREHOLE SEAL sacks/ WaterBearing ZonesDia From To if»al Rmn Tn A...t 1e

SWLDate From To EstFlow SWL(psi) + SWLR)

FILTER PACK
From To Material Size

I I I I I (11)WELL LOG
(6) CASING/LINER

Mmtrinl From Tn
Casing Liner Dia + From To Gauge SU Piste Wld Thrd weathered basalt 554 563- - broken vesicular red&black basaltmonster cuttings 563 658- - hard basalt 658 779- - softweathered vesicular basalt (thin) 779 781

I hardbosolt 781 785- -- .... hard soft vesicular basalt 785 795- - hard basalt 795 868- - soft vesicularbasalt 868 908- - hard boso1t 908 926- -I ~ -

(7) PERFORATIONS/SCREENS
Per~S Casing/Screen Scmfslol Slot # of Tele/
croen Liner Dia Rm To width length slots pipe size

(8} WELL TESTS: Minimum testing time is 1 hour
Yieldm,1/min - 9II - lath rratinn fkr

Comments/Remarks

WaterQuality Concerns RECEIVED BYOWRD
From To Description Amount Units
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INLAND WELL AR PROJECT

Data Set: CL...\PumpingWell and obswells.aqt
Date: 11/18/21 Time: 09:28:47

PROJECT INFORMATION I

Company: GeoEnigeers Inc.
Client: Three Mile Canyon Farms
Project: 23415.001.07
Location: TMCF Boardman OR
TestWell: Inland Well No.2
Test Date: 05/17/2021

WELL DATA

Pumpina Wells Observation Wells
I Well Name I X (ft) I y (ft) I Well Name X (ft) y (ft)
I Inland Well No.2 I 0 I 0 I o Inland Well No.2 0 0

0 Inland Well No. 4 -3696 -9240
a Inland Well No. 5 -5280 -2904
0 Inland Obs. Well -6600 2112
Inland Well No. 1 -2640 792

SOLUTION

Aquifer Model: Confined Solution Method: Theis

T = 14.23 tt2tmin
II

s = 9.938E-5
Kz/Kr = 1. b = 72. ft-
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INLAND WELL AR PROJECT
Data Set: C:\.. \Pumpingwell Only.agt
Date: 11/18/21 Time: 09:26:37

PROJECT INFORMATION

Company: GeoEnigeers Inc.
Client: Three Mile Canyon Farms
Project: 23415.001.07
Location: TMCF Boardman OR
Test Well: Inland Well No.2
Test Date: 05/17/2021

WELL DATA

Pumpina Wells Observation Wells
I Well Name I X (ft) I y (ft) I I Well Name I x((t) ! Y (t) II Inland Well No.2 I 0 I 0 I : 0 Inland Well No.2 0 0

SOLUTION

Aquifer Model: Confined Solution Method: Theis--
T = 28.93fmmin s = 5.916E-13
Kz/Kr = 1. b = 72. ft- -

I
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EA Engineering, Science, andTechnology. Inc., PBC

Table C-I Phase I Pilot Testing Plan

Cycle Cycle 1 (First Spring) Cycle 2 (FirstSpring) Cycle3 (First Fall) Cycle 4 (Second Spring)

I
I 0al ! 1 o1al . I 1 0al I I

Rate I Volume Rate Duration Volume Rate I Duration I Volume Rate Duration Total VolumeI

(gpm) Duration (Days) (MG) (gpm) (Days) (MG) (gpm) I (Days) (MG) (gpm) (Days) (MG)
Recharge 2,500 4.5 16.2 2,500 45 I 162.0 2,500 i 45 162.0 2,500 I 45 162.0
Storage -- 3 -- ­ -90 ! -- -- -180 I -- -- I -90 --

Recovery 3,000 3.80 16.20

Notes:

MG=Million Gallons

This schedule reflects Cycle's I and 2 starting in the first 60-day recharge window forthe year (i.e. April/May) and Cycle 3 will continue during the second 60-day recharge
window (September/October). Cycle 3. and additional cycles durations and volumes may vary based on crop demand and farming needs.

* The first AR reportwill be completed afterthe Cycle 3 injection period.

Page I of I



EAEngineering, Science, and Technology, Inc., PBC

Table C-3 Phase I Water Quality Monitoring Plan

Cycle Cycle 1 Cycle 2 Cycle 3

Day 1-FS (within 4 hours ofonset) Day 1-GC, M, DBP, BACRecharge Day I-FS (within 4 hours ofonset) Day 23-GC, M, DBP, BAC Day 30-GC, M, DBP, BAC(Source Water) Day4-DBP, BAC Day 40 - DBP, BAC Day 60 (end ofinjection) -FS

Storage --

Day I-FS (within in an hourofonset)
Day I -FS (within in an hourofonset) No recovery will occurat theStoredWater Day 2-GC, M, DBP, BAC Day 23-GC, M, BAC

end ofCycle 3Sampling Day 3-GC, M, DBP, BAC (at 100% Day 40 - GC, M, DBP, BAC
recovery)

Notes:

Cycle 3 storage will occur fromend of fall through early spring at which point recharge will restart

FS = Full Suite(all parameters listed in Table 3)

Page 1 of 1



­EA Engineering, Science, and Technology, Inc., PBC

Table C-4 Full Analytical Suite
ANALYTE GROUP IAnalyte Units DrinkingWater Standard /Criteria

GENERAL CHEMISTRY (GC)
Alkalinity (total) mgCnCO3/L

Ammonia mg/L as N
Bicarbonate mg/L as CaCO3

Carbonate mg/L as CaCOJ

Chemical Oxygen Demand mg/L

Chloride mg/L 250

Dissolved OrganicCarbon mg/L

Fluoride mg/L 2.0 (SMCL), 4.0 (MCL)

Hardness mg CaCO3/L 250 (SMCL)

Nitrate+Nitritc (total N) mg/L as N 10

Nitrate-N mg/L as N 10

Nitrite-N mg/Las N I

Onhophosphatcas P mg/L

Oxidation-Reduction Potential millivolts

pH pH units 6.5 to 8.5 (SMCL)

Phosphorous (total) mg/L

Silica (as SiO2) mg/L

SpecificConductance µSiem 700 (SMCL)

Sulfate mg/L 250 (SMCL)

Sulfide mg/L

Total Dissolved Solids mg/L 500 (SMCL)

Total OrganicCarbon mg/L

Total Suspended Solids mg/L

Turbidity NTU l

METALS (M)

Aluminum mg/L 0.05 -0.2 (SMCL)

Antimony mg/L 0.006

Arsenic mg/L 0.010

Barium mg/L 2

Beryllium mg/L 0.004

Cadmium mg/L 0.005

Calcium mg/L

Chromium mg/L 0.1

Copper mg/L 1.3

Iron mg/L 0.3 (SMCL)

Iron (dissolved) mg/L

Lead mg/L 0.015

Magnesium mg/L

Manganese mg/L 0.05 (SMCL)

Manganese (dissolved) mg/L

Mercury mg/L 0.002

Nickel mg/L MCLbeing re-evaluated by EPA

Potassium mg/L

Selenium mg/L 0.05

Silver mg/L 0.1 (SMCL)

Page I of4



EA Engineering, Science, and Technology, Inc., PBC

Table C-4 Full Analytical Suite
ANALYTE GROUP/Analyte Units DrinkingWater Standard ICriteria

Sodium mg/L 20

Thallium mg/L 0.002

Uranium mg/L 0.03

Zinc mg/L 5
DISINFECTIONBY-PRODUCTS & RESIDUAL DISINFECTANTS (DBP)
Bromate mg/L 0.01

Chlorite mg/L I

Residual Chlorine mg/L 4

Dibromoacetic Acid (HAA) µg/L See total HAA's

Dichloroacetic Acid (HAA) µg/L See total HAA's

MonobromoaceticAcid (HAA) µg/L Sec total HAA's

MonochloroaceticAcid (HAA) g/L See total HAA's

Trichloroacetic Acid (HAA) g/L See total HAA's

Total Hal0aceticAcids (Total HAA's) g/L­ 60

Bromodichloromethane (THM) µg/L SeeTotal THM's

Bromofonn (THM) g/L SeeTotal THM's

Chloroform (THM) g/L 70

Dibromochloromethane (THM) g/L

Total Trihalomethane (TTHM) g/L 80

MISCELLANEOUS (MISC)
Color Color units 15

Corrosivity Standard units Non-corrosive

MBAS (foamingagents) mg/L 0.5 (SMCL

Cyanide (HCN) mg/L 0.2

Odor T.O.N 3 Threshold Nos.

BACTERIOLOGICALS (BAC)

E. Coli cfu/l00mL

Fecal Coliform (Presence/Absence) cfu/l00mL absent

Heterotrophic PlateCount cfu/lO0mL

Total Coliform (Presence/Absence) cfu/l00mL absent

RADIOLOGICALS (RAD)
Gross Alpha pCi/L 15

Gross Beta pCi/L 15

Radium-226 pCi/L 5 (combined Radium-226 and -228)

Radium-228 pCi/L

Radon pCi/L

SYNTHETICORGANICCHEMICALS (SOC)

Alachlor ug/L 2

Atrazine ug/L 3

Benzo(a)pyrene g/L 0.2

Carbofuran g/L 40

Chlordane, Technical g/L 2

Dalapon µg/L 200

Dibromochloropropanc µg/L 0.2

Page 2 of4
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­EA Engineering, Science, and Technology, Inc., PBC

Table C-4 Full Analytical Suite
ANALYTE GROUP/Analyte Units Drinking Water Standard/ Criteria

Dinoseb µg/L 7

Dioxin (2,3,7,8-TCDD) µg/L 0.00003

Diquat ug/L 20

Di(2-Ethylhexyl)-Adipate µg/L 400

Di(2-Ethylhexyl)-Phthalate µg/L 6

Endothall g/L JOO

Endrin µg/L 2

EthyleneDibromine ugL 0.05

Glyphosate µg/L 700

Heptachlor µg/L 0.4

Heptachlor Epoxide µg/L 0.2

Hcxachlorobcnzenc µg/L I

Hexachlorocyclopentadiene g/L­ 50

Lindane (BHC - GAMMA) µg/L 0.2 as total PAH's

Mcthoxychlor µg/L 40

Oxamyl (Vydate) µg/L 200

Picloram µg/L 500

Aroclor 1016 (PCB) µg/L 0.5 as total PCB's

Aroclor 1221 (PCB) µg/L 0.5 as total PCB's

Aroclor 1232 (PCB) µg/L 0.5 as total PCB's

Aroclor 1242 (PCB) g/L 0.5 as total PCB's

Aroclor 1248 (PCB) µg/L 0.5 as total PCB's

Aroclor 1254 (PCB) µg/L 0.5 as total PCB's

Aroclor 1260 (PCB) µg/L 0.5 as total PCB's

Pentachlorophenol µg/L I

Simazine µg/L 4

Toxaphene µg/L 3

2,4-D µg/L 70

2,4.5 - TP (SILVEX) g/L 50

VOLATILEORGANIC CHEMICALSVOC)

Benzene µg/L 5

Carbon Tetrachloride µg/L 5
cis -1,2- Dichloroethylene µg/L 70

MethyleneChloride(Dichloromethane) µg/L 5

Ethylbenzene µg/L 700

Monochlorobenzene µg/L 100

1,2 Dichlorobenzene (o -Dichlorobenzene) g/LU 600

I,4 Dichlorobenzene(p -dichlorobenzene) g/L 75

Styrene µg/L 100

Tetrachloroethylene µg/L 5

Toluene µg/L 1000

trans - 1,2-Dichloroethylene µg/L 100

Trichloroelhylcnc µg/L 5

Vinyl Chloride µg/L 2

Page 3 of4



EA Engineering, Science, and Technology, Inc., PBC

Table C-4 Full Analytical Suite
ANALYTE GROUP/Analyte Units DrinkingWater Standard/Criteria

Total Xylenes g/L 10000

I,I - Dichloroethylene µg/L 7

I,1,1- Trichloroethane µg/L 200

1,1,2 - Trichloroethane g/L 5

1,2- Dichloroethane g/L 5

1,2- Dichloropropane µg/L 5

1,2,4, - Trichlorobenzene µg/L 70

FIELD PARAMETERS (FP)

Temperature Celcius

Conductivity S/em

Dissolved Oxygen mg/L

pH Units

Turbidity NTU

Oxidation-Reduction Potential mV

Notes:

--+ Indicated analyte is listed on theEPAContaminant CandidateList

Action level set by the Environmental Protection Agency

MCL = MaxiumimContaminant Level

SMCL = Secondary Maximum Contaminant Level

MDL=Method Detection Limit

RL= Reporting Limit

pCi/L=Picocurics per liter

µg/L = Micrograms per liter

µSiem = Micro-Siemens per centimeter

mg/L=Milligrams per liter

NTU=Nephelometric turbidity unit

MV=Millivolts

Page 4 of4



WOODY JenniferL WRD

From:
Sent:
To:
Cc:
Subject:
Attachments:

All,

cad r ±t )-90o=768-282

o 51/-02¥ 7#
Lindsey, Kevin <klindsey@eaest.com>
Wednesday, September 13, 2017 9.01 AM
WOODY Jennifer L * WRD; RICHERSON Phil; Harris, Greg
Reid, Molly; Travis, Jonathon; Brown, Phillip; Lindsey, Kevin
Sept 20 TMCF Inland AR Pre-App meeting
Attachemnt C_PilotTestingPlan_DRAFT_AR_edit_l.docx; Tables_AR_edit1.xlsx

The purpose of this e-mail is two-fold: (1) to provide additional information for discussion at the pre-app meeting and (2)
provide a brief agenda.

With respect to additional information:

o Several weeks ago we sent out an updated table providing water quality information on the proposed source
water (Columbia River) and Wanapum aquifer groundwater (storage zone).

o This table included new data collected in early summer 2017, updating data provided in late 2016 as
part of the old ASR LL application.

o We also removed dairy water supply wells from it to keep it focused on the project to be discussed.
o Building on that data and in view of the proposed Inland AR project objective, to stabilize and/or reverse the

observed late winter static water level declines in the Inland wells, attached to this e-mail is a proposed test
plan.

o This proposed plan is a revision of the old ASR LLK app test plan.
o Yellow highlights in it are some of the specific testing topics we would like to discuss in the AR LL pre­

app meeting.

With respect to planned agenda, it includes the following:

1. Convene meeting at 11:00 at TMCF office.
2. Intros and objective of meeting, which is to:

a. Introduce the objective of the proposed Inland AR project, which is as noted above (to stabilize and/or
reverse the observed late winter static water level declines in the Inland wells), and discuss specific
technical issues for the project per the AR rules, and as they differ from previous ASR LL app.

3. Topics we have identified include the following:
a. Water rights.
b. Source water and groundwater quality data, including treatment and antidegradation objectives.
c. Test plan content.

4. OtherAR application topics requiring discussion.
5. Meeting wrap-up, which include decisions/concurrence on path forward to complete the application.
6. Meeting ends, 12:30.

I will finalize the agenda early next week. If there are other topics to add to it please let me know.

¢That's it for now. See/talk to you all next Wednesday, the 20",

Kevin

Kevin Lindsey
Principal Hydrogeologist

1



ES
EA Engineering, Science, and Technology, Inc., PBC
8019 W. Quinault Ave., Suite 201
Kennewick, WA 99336
Cell: 509-947-5729
Email: klindsey@eaest.com
IMPROVING THE QUALITY OF THE ENVIRONMENT IN WHICH WE LIVE, ONE PROJECT AT A TIME

±
~Befor:> printing, think about ENVIRONMENTAL respons1b1hty

PLEASE NOTE: The information in this e-mail message is confidential. It may also be attorney-client privileged and/or protected from disclosure as
attorney work product. If you have received this e-mail message in error or are not the intended recipient, you may not use, copy, nor disclose to
anyone this message or any information contained in it. Please notify the sender by reply e-mail and delete the message. Thank you.

2



9202017

AR LIMITED LICENSE WATER QUALITY TEST RESULTS

WILLOWCREEK/COLUMBIA RIVER SOURCE WATER RRI Wanapum Groundwater
PRE-FILTER POST-FILTER PRE FILTER POST FILTER INLANDBOOSTER Carty Res -- -·· I-WELL 5 Inland Well 5---I SampleDate: 10/10/2013 10/10/2013 8/15/2016 8/1512016 612012017 Dec-16 Jul-05 B/16/2016 6121/2017

I LabID. 131011061-001 131011061-002 160816027-001 160816027-002 170621069-001 160817045-001 170622027-001
Analyte I OHAOW Standards Oregon DEQ Standards MAL Result a MAL Result a MRL Result IC MAL Result a MAL Result a Result Result MAL MRL I Result la MRL I Resull I a I

INORGANICCHEMICALS (IOCs)
Akal.nity (asCaCO,) (mg) 5 124 s 129 5 55 5 52.6 5 57.4 5 5 166 5 188
Aluminum (total) (mg) 0.05-0.2 (SMCL) 0.01 0.142 0.01 0.07 0.01 0.320 0.01 0162 0.01 0.17 0.07 «0.02 0.01 0.01 ND 0.01 ND
An:imony (total) (mg) 0.006(MCL) 0.001 NO 0.001 NO 0.001 ND 0.001 ND 0.001 ND 0.001 0.001 ND 0.001 NO
Arsenic (tota!)(mgL) 0.010{MCL) 0.050 (DEQMML) 0.001 0.0028 0.001 0.00294 0.001 ND 0.001 NO 0.001 0.00182 0.002 0.01 0.001 0.001 ND 0.001 ND
Barium (total) (mg) 2(MCL) 1 (DEOMML) 0.001 0.1 0.001 0.104 0.001 00286 0.001 0.0262 0.001 00281 0.001 0.001 0.0232 0.001 0.0256
Bicarbonate (asCaCO3) (mg) 5 124 5 129 5 55 5 52.6 5 57.4 129 190 5 5 1B6 5 188
Beryum (total) (mg) 0.004(MCL) 0.001 ND 0.001 ND 0.001 NO 0.001 NO 0.001 ND <0.3 0.001 0.001 ND 0.001 ND
Cadmium (total) (mg) 0.005 (MCL) 0.01 (DEQMML) 0.001 NO 0.001 NO 0.001 NO 0.001 NO 0.001 NO <0.002 <0.0005 0.001 0.001 ND 0.001 ND
Calcium (total) (m!}II..) 0.1 32.3 0.1 31.5 0.1 16.6 0.1 166 0.1 17.7 32 40 0.1 0.1 7.43 0.1 7.16
Carbonate (as CaC0,) (mg) 5 ND 5 ND 5 NO 5 ND 5 NO 5 5 NO 5 NO
Ch'oramine (mngL) 0.05 NO 0.05 ND
Chloride(total) (mg) 250(SMCL) 250 (DEQMML) 0.1 17 0.1 17.3 0.1 1.71 0.1 1.72 0.1 7.2 16.5 16 0.1 0.1 37.1 0.1 36.4
Chromium (total) (mg) 0.1 (MCL) 0.05 (CEOMML) 0001 ND 0.001 NO 0.001 ND 0001 NO 0.001 0.00124 <0.001 «0.005 0.001 0.001 0.00152 0.001 0.00173

Copper (tota!) (mg) 1.3 (ActionLevel) 1.0 (DEQMML) 0.001 0.00713 0001 0.00424 0.001 0.00144 O.OOt NO 0.001 0.00196 0.004 0.007 0.001 0.001 0.00199 0.001 0.001B3(1.0SMCL)
Cyanide (total) (mg) 0.2 (McL) NR ND NR ND 0.01 ND 0.01 NO 0.01 NO NR 0.01 NO 0.01 ND
Fluoride (total) (mg/I.} 4 (MCL), 2.0(SMCL) 4(CEQMML) 0.1 0.446 0.1 0.447 0.1 0.100 0.1 0.101 0.1 0.113 0.47 0.6 0.1 0.1 1.83 0.1 1.76
Hardness (asCaCO,l (mg/LJ 250(SMCL) 10 154 10 150 10 59.6 10 59.5 10 80.9 10 10 28.5 10 28.2
lron (total) (mg) 0.3 (SMCL) 0.3(DEQMML) 0.01 0.0665 0.01 0.0337 0.01 0.381 0.01 0.185 0.01 0.186 0.21 «<0.031 0.01 0.01 ND 0.01 NO
Lead (total) (mgL) 0.015 (MCL) 0.05(DEOMML) 0.001 0.00137 0.001 NO 0.001 NO 0.001 NO 0.001 NO «0.032 0.001 0.001 ND 0.001 ND
Magnesium (total) (mg/I.} 0.1 17.8 0.1 17.4 0.1 4.40 0.1 4.36 0.1 8.9 15.3 23 0.1 0.1 2.40 0.1 2.49
Manganese (total) (mg) O.OS(SMCL) 0.05 (OEOMML) 0001 0.014 0.001 NO 0.001 0.0111 0.001 NO 0.001 0.0185 0.001 0.001 NO 0.001 NO
Mercu ry (total inorganic) (mgL) 0.002{MCL) 0.002(DEOMML) 00001 ND 0.0001 ND 0.0001 ND 0.0001 ND 0.0001 ND <0.00008 <0.00005 0.0001 0.0001 ND 0.0001 NO
Nickel (total) (mg//.) 0.1° 0.001 0.00393 0.001 0.00206 0.001 0.00155 0.001 0.00102 0.001 0.00209 0.001 0.001 ND 0.001 ND
Nitrate (as N) (mg/L/ 10 (MCL) 10(0EQMML) 0.1 NO 0.1 ND 0.1 ND 0.1 ND 0.1 258 <0.025 0.01 0.1 0.1 NO 0.1 NO
Nitrite (mngL) 1 (MCL) 0.1 NO 0.1 NO 0.1 NO 0.1 NO 0.1 NO 0.1 0.1 ND 0.1 ND
Nitrate+-Nitrite (totalN) (mgt) 10 (MCL) 0.1 NO 0.1 NO 0.1 ND 0.1 NO 0.1 2.58 0.1 0.1 ND 0.1 ND
Perchlorate (ugL) 0.05 0.202 005 0203 0.05 0.337 0,05 NO 0.05 NO
Phosphate (mg/I.} NA NO NA NC 0.1 NO 0.1 NO 0.1 ND NA 01 NC 0.1 NO
Phosphorus (total) (mg/I./ NA 0.02 NA 0.0109 0.01 NO 0.01 NO 0.01 ND NA 0.01 ND O.Ot NC
Potassium (mg) 0.1 5.22 0.1 5.04 0.1 0.919 0.1 0892 0.1 1.35 4.4 0.1 0.1 18.2 0.1 17.3
Selenium (total) {mg/I.) 0.0S(MCL) 0.01 (DEOMML) 0.001 NO 0.001 ND 0.001 NO 0.001 ND 0.001 NO <0.005 0.001 0.001 NO 0.001 NO
Silica (mg/L) 0.1 5.63 0.1 4.96 0.1 8.7 0.1 7.83 0.1 10.5 2.1 39 0.1 0.1 64.4 0.1 64.6
Silicon (mgL) NR 2.63 NR 2.32 0.1 4.07 0.1 3.66 0.1 5.04 5.6 NR 0.1 30.1 0.1 30.2
Silver (total) (mgL) 0.1 (SMCL) 0.05 (DEOMML) 0.001 NO 0.001 NO 0,001 NO 0.001 NO 0.001 ND 0.001 0.001 ND 0.001 ND
Sodium (mgL) 0.1 26.1 0.1 26 0.1 3.47 0.1 3.46 0.1 8.19 24 32 0.1 0.1 75.3 0.1 78.5
Sulfate (mg/I./ 250 (SMCL) 250 (OEQMML) 0.1 50.7 0.1 50.7 0.1 9.55 01 9.61 0.1 14.6 55 31 0.1 0.1 1.33 0.1 0.352
Sulfide (mg) 0.48 NO 0.99 NO
Thallium (mgL) 0.002{MCL) 0.001 ND 0.001 ND 0.001 NO 0.001 NO 0.001 NO 0.001 0.001 NO 0.001 ND
Uranium (mgL) 0.001 NO 0.001 ND 0.001 0.00189 0.001 ND 0.001 NO
Znc (total) (mngt) 5(SMCL) s (DEQMML) 0.001 0.066 0.001 0.00141 0.001 0.00793 0.001 0.00123 0.001 0.00228 <0.004 0.002 0.001 0.001 0.00159 0.001 0.00166
FIELD PARAMETERS
pH (pHunits) 6.5-8.5 (SMCL) 6.5-8.5 (DEOMML) NA 8.42 NA 8.48 NA 8.1 NA 8.2 NA 7.52 8.3 8 NA NA 8.42 NA 8.07 •
Spectic Conductance (Scm) NA 342.1 NA 341.1 NA 123 NA 124 NA 473 NA NA 462 NA
Turtidy (NTUs) 1 (MCL) 1 (OEQMML) NA NA NA NA NA NA NA NA NA NA
Temperature ('C) NA 18.9 NA 18.9 NA 21.14 NA 21.24 NA NA NA 23.37 NA
DissolvedOxygen (mg/I.) NA 9.66 NA 9.28 NA 8.68 NA 8.88 NA NA NA 0.27 NA
Oxidation-reductionpotential (mnV) NA 185.5 NA 216.1 NA -174.8 NA -164.9 NA NA NA -374.1 NA
MISCELLANEOUS

Asbe stos (miionfibersperliterlonger than 10um) 7(MCL) <0,197 <0,111 I
Color (color units/ 15 (SMcL) 15(CEOMML) 5 20@pH7.60 5 10 @ pH7.63 5 20 5 ND@ pH8.12 5 ND

Corrosivity' (S.U.) NOH-CORROSIVE -0.792 -0.791 -0.864 -0.190 -0.249
FoamingAgents (MBAS): (mgL) O.S(SMCL) 0.5(DEQMML) 0.05 NO 0.05 NO 0.05 NC 0.05 NO 0.05 NO
Odor (T.O.N.J 3TON(SMCL) 3TON (CEQMML) 1 NO 1 ND 1 NO 1 NO 1 NO
Total Dissolved So!ids (mgL) 500(MCL) 500(DEOMML) 10 268 10 257 10 78 10 92 10 136 242 290 10 10 322 10 305
TotalOrganicCarbon(mg) 0.5 3.82 0.5 3.71 0.5 1.46 0.5 1.46 0.5 2.43 0.5 0.5 0.232 0.5 0.283
TotalSuspendedSolids (mgL) 1 7.42 1 2.18 1 11.,4 1 6.06 1 10.3 1 1 NC 1 ND
VOLATILEORGANICCOMPOUNDS (VOCs)
1,1-Dichloroethy/ene (ugL) 7{MCL) 7(DEQMML) 0.5 NO 0,5 ND 0.5 NO 0.5 NC 0.5 NA 0.5 0.5 NO 0.5 NA
1,1,1,2-Tetrachloroethane (ugL) 05 NO 0.5 NO
1,1,2,2-Tetrachloroethane(ugL) 0.5 ND 0.5 NO
1,1,1-Trichloroethane (ugL) 200(MCL) 200(OEQMML) 0.5 ND 0.5 NO 0.5 NO 0.5 ND 0.5 NO 0.5 0.5 NO 0.5 ND

1 ol5 GSIWalerSolutions, Inc.
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AR LIMITED LICENSE WATER QUALITY TEST RESULTS
WILLOWCREEK/COLUMBIA RIVERSOURCE WATER RR/ Wanapum Groundwater

PRE-FILTER POST-FILTER PRE FILTER POSTFILTER INLANDBOOSTER Cartv Res r»« I-WELL5 InlandWell5•--

SampleDate: 10/10/2013 10/10/2013 8/15/2016 8/15/2016 6/20/2017 Dec-16 Ju!-05 8/16/2016 6121/2017
LabID: 131011061-00 1 131011061-002 160816027-001 160816027-002 1706.21069-001 160817045-00 1 170622027-001

Analyte OHAOWStandards Oregon DEC Standards MAL Result a MAL Result a MRL Result MAL Result a MRL Result a Result Result MRL MRL Result a MAL Result Q I
1,1,2-Tnchloroethane (ug) 5 (MCL) 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 0.5 ND 0.5 ND
1,1-Dichloroethane (ug) 0.5 ND 0.5 ND
1,2-char0ethane (ug) s(McL) 5(DEOMML) 0.5 ND 0.5 NO 0.5 ND 0.5 NO 05 ND 0.5 0.5 ND 0.5 ND
1,1-Dichloropropene (ug) 0.5 ND 0.5 ND
1,1-Dichloroetnene (ug') 0.5 NO 0.5 ND
1.2,3-Tnchlorobenzene (ugL) 0.5 ND 0.5 ND
1,2,4-Tnch'or0benzene (ugL) 70(MCL) 0.5 ND 0.5 ND 0.5 ND 05 ND 0.5 NO o.s 0.5 ND 0.5 ND
1.2-Dichlr0pr0pane (ugL) s (McL) 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 0.5 ND o.s NO
1,2,3-Tichloropropane (ugL) 0.5 ND 0.5 ND
1,2-D0.bromoethane (EDB) (ug) 0.5 ND 0.5 ND
1,3,5-Timethybenzene(ugL) 0.5 ND 0.5 ND
1,2,4-Trimethy.benzene (ugL) 0.5 ND 0.5 NO
1,2-D0chlorobenzene (ug) 0.5 ND 0.5 ND
1,3-Dich'orobenzene (ug) 05 ND 0.5 ND
1,3-Dichloropropane (ug) 0.5 NO 0.5 ND
1,3-Dichloropropene (ugL) 0.5 ND 0.5 ND
1,4-Dichlorobenzene (ugL) 0.5 ND 0.5 NO
2.2-Dichloropropane (ugL) 0.5 ND 0.5 ND
2-Clorotoluene(ugL) 0.5 ND 0.5 ND
4-Ch!orotoluene (ug) 0.5 ND 0.5 ND
Acetone (ug) 2.5 ND 2.5 NO
Benzene (ugL) 5 (MCL) S(OEQMML) 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 05 0.5 ND 0.5 ND
Bromobenzene (ugL) 0.5 NO 0.5 ND
Bromochtoromethane (ugL) 0.5 ND 0.5 NO
Bromomethane (ugL) 0.5 ND 0.5 ND
Cartontetrachloride (ug/1.} 5(MCL) S(OEQMML) 0.5 NO 05 ND 0.5 NO 0.5 ND 0.5 ND 0.5 0.5 ND 0.5 NO
Chloroberzene (ug) 100 (MCL) 0.5 ND 0.5 NO 0.5 ND 0,5 ND 0.5 ND 0.5 0.5 ND 0.5 NO
Chloroethane (ug) 0.5 ND 0.5 NO
Chloromethane (ugL) 0.5 ND 0.5 NO
cis-1,2-Dichloroethyene (ug) 70(MCL} 0.5 NO 0.5 ND 0.5 ND 0.5 ND 0.5 NA 0.5 0.5 NO 0.5 NA
cis-1,2-Cichloroethene (ug) 0.5 ND 0.5 NO
cis-1,3-Dichloropropene (ugL) 0.5 NO 0.5 ND

Dactha!(ugL) 0.02 ND 002 ND 0.02 @.0s)» 0.02 ND 0.02 ND

Dichloromethane (Methylene Ch'oride) (ugL) S(MCL) 0.5 ND 0.5 ND 0.5 ND 0.5 NO 0.5 ND 0.5 0.5 ND 0.5 ND

Dibromomethane (ugL) 0.5 ND 0.5 NO

Dichlorodftuoromethane (ugL) 0.5 ND 0.5 NO

Ethybenzene (ugL) 700(MCL} 0.5 ND 0.5 NO 0.5 ND 0.5 NO 0.5 ND 0.5 0.5 ND 0.5 ND

o-Dichlorobenzene (1,2-) (ug) 600(MCL) 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 0.5 ND 0.5 ND

p-Dichlorobenzene (14-) (ugL) 75(MCL} 75(DEQMML} 0.5 NO 0.5 ND 0.5 ND 0.5 ND 0.5 NO 0.5 0.5 NO 0.5 ND

Hexachlorobutadiene (ugl) 0.5 ND 0.5 ND

Isopropybenzene(ugL) 0.5 NO 0.5 ND

Methyl-t-butyether (MTBE) (ugL) 0.5 ND 0.5 NO

n-Butytbenzene (ug) 0.5 ND 0.5 ND

n-Propyb enzene (ugL) 0.5 ND 0.5 ND

p-1sopropytoluene (ugL) 0.5 NO 0.5 ND

sec-Butybenzene (ugL) 0.5 ND 0.5 ND

Styrene(ugL) 100(MCL} 0.5 ND 0.5 ND 0.5 ND 0.5 NO 0.5 ND 0.5 0.5 ND 0.5 ND

tert-Butytbenzene (ugL) 0.5 ND 0.5 ND

Tetrachloroethyene (PCE) (ug) 5(MCL) 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 NA 0.5 0.5 ND 0.5 NA

Tetrachloroethene (ugL) 0.5 ND 0.5 NO

Toluene (ugL) 1000(MCL) 0.5 ND 0.5 ND 0.5 NO 0.5 ND 0.5 NO 0.5 0.5 NO 0.5 ND

trans-1,2-Dichloroetnyene (ugL) lOO(MCL) 0.5 NO 0.5 NO 05 NO 0.5 NO 0.5 NA 0.5 0.5 NO 0.5 NA

trans-1,2-Dichloroethene (ugL) 0.5 ND 0.5 NO

trans-1,3-Dichloropropene (ugL) 0.5 ND 0.5 ND

Trichloroethyene(TCE) (uL) 5 (MCL) 5 (DEOMML) 0.5 ND 0.5 ND 0.5 NO 0.5 NO 0.5 NA 0.5 0.5 ND 0.5 NA

Trichloroethene(ugL) 0.5 ND 0.5 ND

Trichlorolluoromethane (ugL) 0.5 NO 0.5 ND

Vnychlonde (ugL) 2(McL) 2(DEQMML) 0.5 NO 0.5 ND 0.5 NO 0.5 NO 0.5 ND 0.5 0.5 ND 0.5 ND

m+p-Xyene(ugL) 10 NO 10 ND 10 ND 10 ND 0.5 ND 10 10 NO 0.5 ND

o-Xylene(ugL) 10 NO 10 ND 10 ND 10 ND 0.5 ND 10 10 ND 0.5 NO
Xytenes (total) (ugL) 10,000(MCL) 10 ND 10 ND 10 ND 10 ND 0.5 ND 10 10 ND 0.5 ND

DISINF£CTION BY-PRODUCTS (DBPs) •RESIDUALDISINFECTANTS
Chlorine (as CM,) (mgL) 4 (MRDL) r I I 0.05 ND I 0.05 ND 0.05 ND I l l 0.05 ND 0.05 ND
Chlorine Dioxide (mgL) I l I I 0.25 ND I I I 0.25 ND
Bromate (mgL) 0.01 (McL) I I I I 0.001 ND I I I 0.001 ND

20l5 GSI WaterSolutions. Inc.
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AR LIMITED LICENSEWATER QUALITY TEST RESULTS
WILLOWCREEK/COLUMBIA RIVERSOURCE WATER RR/ Wanapum Groundwater

PRE-FILTER POST-FILTER PREFILTER POSTFILTER INLANDBOOSTER CartyRes ·-·· I-WELL 5 InlandWe/15
Sample Dote: 10/10/2 013 10/10/2013 8115/2016 8115/2016 612012017 Dec-16 Jul-05 8116/2 016 6/2 1/2017

LabID: 131011061-001 131011061-002 160816027-001 160816027-002 170621069-001 160817045-001 170622027-001
Analyte OHA OW Standards Oregon DEQ Standards MRL Result Q MRL Result Q MRL Result MRL Result Q MRL Result Q Result Result MRL MRL Result Q MRL Result a I
Ch'onte (mgL) 1 (MCL) 0.01 NO 0.01 NO
Cnloroacetic Acid (ug1) Regulated as total HAA's 2 NO 2 NO 2 NO 2 NO 2 NA 2 2 NO 2 NA
Bromoace tic Acid (ug) Regulaled as total HAA's 1 NO 1 NO 1 NO 1 NO 1 NA 1 1 NO 1 NA
Dchtor0acetic Acid (ugL) Regulated as total HAA's NA NO NA NO 1 ND 1 ND 1 NO NR 1 NO t ND
Trichl oroace tic Acid (ugL) Regulated as total HAA's NR NO NR ND 1 NO 1 NO 1 ND NA 1 NO 1 NO
Dbromoacetic Acid (ug) Regulated as total HAA's NR ND NA NO 1 NO 1 NO 1 NO NR 1 NO 1 ND
Total Haloacetic Acids(HAA-5) (ug/1.) 60(MCL) NA ND NR NO 1 NO 1 ND 1 NO NR 1 NO 1 NO
Monobrom0acetic Acid (ugL) 1 NO 1 NO
Monochl or0acetic Acid (ugL) 2 NO 2 NO
Chloroform (IJ!JIL) Regulated as total THM's 0.5 NO 0.5 NO 0.5 NO 0.5 NO 0.5 NO «0.001 0.5 0.5 NO 0.5 NO
Bromodichlorom ethane (ug) Regulated as total THM's 0.5 NO 0.5 NO 0.5 NO 0.5 NO 0.5 ND «<0001 o.s 0.5 NO 0.5 ND
Dbromnochlorom ethane (ugL) Regulated as total THM's 0.5 ND 0.5 ND 0.5 ND 0.5 NO 0.5 ND <0.001 0.5 0.5 NO 0.5 ND
Bromotor (ugL) Regulated as total THM's 0.5 NO 0.5 NO 0.5 NO 0.5 NO 0.5 NO «0.001 0.5 0.5 NO o.s NO
Total Tihalomethanes (TTHM) (uL) 80(MCL) 10(0EQ MML) 0.5 ND 0.5 NO 0.5 NO 05 ND 0.5 ND 0.5 0.5 NO 0.5 ND
MICROBIAL -
Total Coliforms (cecount per 100 mL) <5% pos itive <1/100ml I 1 p 1 p 1 I 1 ABSENT 1
Feca l Coliforms (cell countper 100 mL/ Confinncd presence Confinncd presence I I I
E. Col (cetcountper100mL) Confirmed presence Confirmed presence I I 1 p I p I 1 ABSENT I

SYNTHETIC ORGANIC COMPOUNDS ($0Cs)

2.4-0 (ug) 7(MCI.) 10(DEOMML) 0.1 ND 0.1 ND 0.1 ND 0.1 NO 0.1 NO 0.1 0.1 NO 0.1 ND
2,4-DB (ugL) 1 NO I NO
4,4-DDD (ugL) 1 ND 1 ND 1 NO 1 NO 1 NO 1 1 NO 1 ND
4,4-DDE (0gL.) 1 NO I ND 1 NO 1 ND 1 ND I 1 NO 1 ND
4,4-DDT (ugL) 0.01 NO 0.01 NO 0.01 NO 0.01 ND 0.01 ND 0.01 0.01 NO 0.01 NO
2,4,5-T (0g) 0.1 NO 0.1 NO
2.4,5-TP (SNe) (ugL) S(MCL) 10(DEO MML) 0.2 NO 0.2 NO 0.2 NO 0.2 NO 0.2 ND
2,4,6-Trichloropheno! (ug) 1 NA 1 NA
2-Flurob.biphenyt (ugL) NO NO
3,5-Dichlorobenzoic Acid {ug/1.) 0.5 NO 0.5 NO
3-Hyd roca rboturan (ugL) 2 ND 2 NO
Acifl uorofen (ugL) 2 NO 2 ND
AJdicart (ugL) 0.5 ND 0.5 ND
AIdicart Sulfone (ugL) 1 ND 1 NO
Aldicar p Sultoxide (ugL) 1 NO 1 NO
Aldrin (ugL) 0.2 ND 0.2 ND
Alach'or (Lasso) {mg/I.) 0.002(MCLJ 02 NO 0.2 NO 0.2 NO 0.2 NO 0.2 NO
A!pha-BHC (ugL) 0.2 NO 0.2 NO
Beta-BHC (ugL) 0.2 ND 0.2 ND
Delta-BHC (ugL) 0.2 NO 0.2 ND
Acenaphthene (ug) 02 NO 0.2 NO
Acenaph thene-d 10 (ugt) NO NO
Acenaphtytene (ugL) 0.2 NO 0.2 ND
Anthracene (ugL) 0.2 ND 0.2 NO
Atrazine (mg) 0.003 (MCL) 0.1 NO 0.1 NO 0.1 NO 0.1 NO 0.1 NO
Baygon (ugL) 1 ND , ND
Bentazon (ugL) 0.5 ND 0.5 ND
Benzo( ghi)peryene (ugL) 0.2 NO 0.2 NO
Benzo(a)anlhracene (ug/L} 0.2 ND 0.2 NO
Benzo( b)Huoranlhene {ugll.J 0.2 NO 0.2 ND
Benzo(k}lluoranlhene 0.2 NO 0.2 NO
Benzo( a)pyrene (mg) 0.0002 (MCL) 0.02 NO 0.02 ND 0.02 ND 0.02 NO 0.02 NO
Brom acil (ugL) 0.2 NO 0.2 NO
Bromoxynil (ug/L) 0.2 ND 0.2 ND
Butachl or (ug) 0.4 NO 0.4 ND
Butytb enzyphthalate (ugL) 0.4 ND 0.4 NO
Chloropyrifos (ugL) 0.2 ND 0.2 ND
Chrysene (ugL) 0.2 ND 0.2 NO
Chrysene-d12 (ugL) ND ND
Cyanizine (ugL) 0.2 ND 0.2 ND
Carbary (ug) 2 ND 2 NO
Carbo luran {mg/I.) 0.04(MCL) 0.9 ND 0.9 NO 0.9 NO 0.9 NO 0.9 ND
Chloramben (ug/1.J 0.2 NO 0.2 NO
Chlordane (mg) 0.002 (MCL) 0.2 NO 0.2 ND 0.2 ND 0.2 NO 0.2 NO
Dalapon(mgL) 0.2(McL) 1 NO 1 NO 1 ND 1 NO 1 NO
Die!drin (ugL) 0.1 NO 0.1 NO
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AR LIMITED LICENSE WATER QUALITY TEST RESULTS
WILLOW CREEK_COLUMBRiVESRCEWTER

RR/ Wanapum Groundwater
PRE-FILTER POST-FILTER PREFILTER POSTFILTER INLANDBOOSTER CartvRes l #

I-WELL.5 Inland Weff 5Sample Oate: 10/1012013 10/10/2013 8/15/2016
8/15/2016 6/20/2017 Dec-16 Jul-05 8/16/2 016 6/21/2017LabID: 131011061-001 131011061-002 160816027.001

160816027-002 170621069-001 160817045-001 170622027-001Analyte OHA DW Standards Oregon DEQ Standards MRL Result a MAL Result a MRL Result MRL Result a MRL Result a Result Result MRL MAL Result a MRL Result a IDicamba (ug)
0.2 ND 0.2 NODichloropro (ug)
0.1 ND 0.1 NDDazinon (ug1)
0.2 ND 0.2 NDBs -(2-Ethyhexyi) ad.pate (mg) 0.4 (MCL) 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.2 NDBis-(2-Ethylhexyl) phathalate (mgL) 0.006 (MCL) 0.6 ND 0.6 ND 0.6 ND 0.6 ND 0.6 NDDibromoch loropropane (DBCPJ (mgll.) 0.0002 (MCL) 002 ND 0.02 ND 0.02 ND 0.02 ND 0.02 NDDbenz(a.h)anthracen e (ug)
0.2 ND 0.2 NDDiethytphthalate (ug)
0.4 ND 0.4 NDDimethytphthalate (ug)
0.4 ND 0.4 NDDi-n-butyphthalate (ug)
0.\ ND 0.1 NDDinoseb (mg) 0.007(MCL) 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.2 NDDioxin (2,3.7,8-TCDD) (mg) 0.00000003 (MCL)

NA NADiquat (mg) 0.02(MCL) 0.4 ND 0.4 ND 0.4 ND 0.4 ND 0.4 NDEndothal! (mg) 0.1 (MCL) 9 ND 9 ND 9 ND 9 ND 9 NDEndnin (ugL) 2(MCL) 0.2 (DEQMML) 0.02 ND 0.02 ND 0.02 ND 0.02 ND 0.02 ND 0.02 0.02 ND 0.02 NDEPTC (ug)
0.3 ND 0.3 NDEthylene dibromide (EDB) (ugL) 0.05 (MCL) 0.001 ND 0.00\ NO 0.001 ND 0.001 ND 0.01 ND 0.001 0.001 ND 0.01 NDEthyl Parathion (ugL)
02 ND 0.2 NOFluoranthene (ugL)
02 ND 0.2 NDFluorene (ugL)
0.2 ND 0.2 NDGlyphosate (mg) 0.7{MCL) 5 ND 5 ND 5 ND 5 ND 5 NDg-Chlordane (ugL)
0.2 ND 0.2 NDHeptachlor (mgL) 0.0004 (MCL) 0.04 ND 0.04 NO 0.04 ND 0.04 ND 0.04 NDDieldrin (ugll.) 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.2 0.2 ND 0.2 NDHeptachlor epoxide /ugll.) 0.2 (MCL) 0.04 ND 0.04 ND 0.04 ND 0.04 ND 0.04 ND 0.04 0.04 ND 0.04 NDHexachlorobenz ene (ug'L) 1 (MCL) 0.2 NO 0.2 ND 0.2 ND 0.2 ND 0.2 NO 0.2 0.2 ND 0.2 NDHexachl orocyclopentadiene (mg) O.OS{MCL) 0.1 ND 0.1 ND 0.1 ND 0.1 NO 0.1 NDIndeno( 1,2,3-cd )pyrene (ugL)
0.2 ND 0.2 NDLindane (BHC- gamma) (mgL) 0.0002(MCL) 0.004 (DEO MML) 0.02 ND 0.02 ND 0.02 ND 0.02 ND 0.02 NDMalathinon (ugL)
0.2 ND 0.2 NOMCPA (ugL)
0.2 ND 0.2 NDMethi ocarb (ugL)
1 ND 1 NDMethomyt (ug)
1 ND 1 NDMethoxychlor (mgL) D.04(MCL) 0.100 (DEQ MML) 0.2 ND 0.2 ND 0.2 ND 0.2 NO 0.2 NDMetolach tor (ug)
1 ND 1 NDMetribuzin (ugL)
0.2 ND 0.2 NONaphthalene (ugL)
0.5 ND 0.5 NDNaphthalene-d8 (ugL)
0.5 NO 0.5 NDOxam yt {Vydale) {mg/I.) 0.2 (MCL) 2 ND 2 ND 2 ND 2 ND 2 NDParathion (ugL)
0.2 ND 0.2 NDPendimethalin (ug)
0.2 ND 0.2 NOPermethrin (ugL)
0.2 ND 0.2 NDPeryene-d12 (ugL)

ND ND
Phenanthrene (ugL)

0.2 ND 0.2 NDPhenanthrene-d10 (ug)
ND ND

Prometon (ugL)
0.2 ND 0.2 NO

Pronamide (ug)
0.2 ND 0.2 NDPropachlor (ugll.}
0.1 ND 0.1 ND

Pyrene (ugL)
0.2 NO 0.2 ND

Pentachlorophenol (mgL) 0.001 (MCL)
0.04 ND 0.04 ND 0.04 NO 0.04 ND 0.04 NO

Picloram (mgL) 0.5 (MCL)
0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 NDPropoxur (ug)

1 NO 1 NDAroclor 1016 (ugL) Regulated as lotal 0.5 NO 0.5 ND 0.5 NO 0.5 ND 0.5 ND 0.5 0.5 NO 0.5 NDAroclor 1221 (ugL) Regulated as lolal 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 0.5 NO 0.5 NDAroclor 1232 (ugL) Regulated as total 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 0.5 ND 0.5 NDArclor 1242 (ugL) Regulated as total 0.5 ND 0.5 ND 0.5 ND 0.5 NO 0.5 ND 0.5 0.5 ND 0.5 NOAroclor 1248 (ugL) Regulated as total 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 0.5 ND 0.5 NDAroclor 1254 (gL) Rcgulaled as total 0.5 ND 0.5 ND 0.5 ND 0.5 NO 0.5 ND 0.5 0.5 ND 0.5 NOAroclor 1260 (ugL) Regulated as total 0.5 NO 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 0.5 ND 0.5 NDTota! Aroclors - (PCBs) (ugL) 0.5 (MCL)
ND NO 0.5 ND NO 0.5 NDSimaze ne (mgt) 0.004 (MCL)

0.07 ND 0.07 ND 0.07 ND 0.07 NO 0.07 NDTerbacl (ugL)
0.2 ND 0.2 NDTerpheny1-d 14 (ugL)

ND NDtrans-Nonachlor (ugL)
0.2 NO 0.2 NDTriadem e!on (ugL)
0.2 NO 0.2 NO
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AR LIMITED LICENSE WATER QUALITY TEST RESULTS
WILLOW CREEK/COLUMBIA RIVERSOURCE WATER RRI WanapumGroundwater

PRE-FILTER POST·FILTER PREFILTER POSTFILTER INLANDBOOSTER CartyRes -- - I-WELL. 5 Inland Well5
SamptoDate: 10/1012013 10/1012013 8/15/2016 8/1512016 6/2012017 Oec-16 Jul-05 8/1612016 6/2112017

Lab ID: 131011061-001 131011061-002 160816027-001 160816027-002 170621069-001 160817045-00I 170622027-001

Analyte OHA OW Standards Oregon OEQ Standards MAL Result Q MAL Result Q MAL Result MAL Result a MAL Result Q Result Result MAL MAL Result Q MAL Result Q I

Tnturaln (ug) I I I 0.2 I ND 0.2 NO

Txaphene (ug) 3 (MCL) 0.005 lDEQ MML) 2 NO 2 NO 2 ND 2 ND 1 NO 2 2 NO 1 NO

RADIOLOGICALS
Gross A'pha (pCL) 15 (McL) 15 (OEQ MML) 1 1.19 ,=0.738 I 0.401±0.499 1 2.11+/-0.869 1 0.604± 1.56 1 0.553♦/-1.03

Gross Beta (CL)
4mrem/year (official) 50 pCi/L(DEQ MML) 1 1.48 ±0.742 1 0.696±0.461 1 0.95+/-0.5 1 2.59±1.69 1 6.9+/-1.,67
50DCVL(triaaer)

Radium 226 (pCL) 1 0025 ± 0.074 1 0.098±0.126 1 0.19I+/-0.295 1 0.049±0.105 1 0.296+/-0.352

Radium 228 (CL) 1 0.754±0.649 1 -0.068 ± 0.327 1 0.489+/-0.185 1 0.844±0.358 1 0.838+/-0.201

Radium 226/228 (CL) S(MCL) 1 0.1Xl32 1 -1.441 1 1 0.0581 1

UraniumActivity (piCL) 30(MCL) 0.67 NO 0.67 ND 0.67 1.27 0.67 ND 0.67 ND

Radon (pC/1!./ 300 (Advisory) 6.69 ± 24 -9.99±23 183±30

: Exceeds OEQ water quality standard
: Greater Jhan 50%of OEQ waterquality standard

#:Copper has an Action Leve! of 1.3 and aSMCLol1.0
·•: MCL being re-evaluated byEPA
t: Corrosivity analysis by Langelier Index
tt: Proposed standard
MCL: MaximumContaminant Level
MRI.: MethodReportingLimit

SMCL: Secondary Maximum Contaminant Level
a: Laboratory data quanfior
NA NotApplicable
ND: NonDetect
NR: NotReported
ugL: Micrograms per liter
S/cm: Micro-Siemens per centimeter
mgL: Mligrams per liler
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ATTACHMENT C
Threemile Canyon Farms - Inland AR Pilot Testing Program

Pilot TestWork Plan

INTRODUCTION AND BACKGROUND
Threemile Canyon Farms (TMCF) is requesting an Aquifer Recharge (AR) Limited License to
develop an AR program at their facility. The development of AR will begin at Inland Well 1
(Figure C-1) with the potential for further development at other wells.

This document describes the testing program for initial AR cycles at Inland Well #l and includes
the following:

• Pilot Testing Equipment and Infrastructure
• Pilot Testing Program Overview
• Water Level Monitoring
• Water Quality Monitoring and Sampling
• Reporting

Water quality in the basalts at TMCF is generally good, and therefore our approach to initial
testing phases does not assume that storage zone development is necessary. Consequently, this
testing plan is developed to address the long-term hydraulic response within the aquifer and
compatibility between source water and native groundwater.

PILOT TESTING EQUIPMENT AND INFRASTRUCTURE
This section provides a conceptual design for the AR testing infrastructure that will be used to .
inject water into Inland Well #1. The well will need to be retrofit prior for injection, and a ·
description of the final wellhead system will be submitted to OWRD and DEQ prior to injection­
operations.

Wellhead and System Modification
Inland Well #1 currently operates as a water supply well and is outfitted with line shaft turbine .
pump. The wellhead/systemmodifications to be implemented as part of the well retrofit for AR
are described below.

Injection System
!teated surface waterwill be conveyed to the AR wellhead using the existing above-ground
piping/distnbution system. The in-well injection control system will consist of a separate
injection drop-pipe fit with a designed orifice plate engineered to provide back-pressure
sufficient to prevent cascading water at the anticipated system pressures, water levels, and
injection rates. The wellhead will have a flow control valve, bi-directional flow meter, water
level access tube, pressure relief valve, pressure gauge, transducer access tube and sampling port.
TMCF will conduct an engineering analysis to evaluate the potential for the line-shaft turbine to
spin backwards and generate electricity during injection. If this is determined to be an economic
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approach to energy recovery, the drop-pipe/orifice plate approach to injection control will be
abandoned and recharge will be controlled inside the pump column. Final injection control
design will be submitted to OWRD/DEQ for approval prior to construction for injection testing.

PILOTTESTING PROGRAMOVERVIEW
The goal of pilot testing is to confirmAR feasibility at TMCF and provide data to inform both
OWRD and the facility the requirements for system expansion. The objectives of the firstAR
cycles are to:

• Evaluate the aquifer response to injection and assess the long term hydraulic properties of
the aquifer;

e Assess the response of TMCFobservation wells to AR at Inland Well #l;
• Evaluate the short and long term response at the wellhead to AR, and;
• Assess geochemical compatibility between the source wate and native groundwater.
• Assess mortality of biological components in the stored source water.

The data collected during initial testing cycleswill be used to inform longer term AR operation
plans for long-term AR operations. The response at other TMCF production wells (Figure C-1)
will be carefully monitored so that interference estimates can be incorporated into expansion
plans.

Pilot Testing Program
The following cycle testing program developed for Inland Well# is also summarized in Table
C-1:

• BaselineMonitoring - Baseline monitoring will begin a minimum of two weeks before
tbe start ofAR to measure background water level trends prior to AR injection testing.
Water levels will be measured manually at least once during the baselinephase to verify
transducer data. Baseline water quality will be collected from the AR well prior to the
start of the firstAR injectioncycle.

• Cycle] - Cycle I will inject and recover 16.2 million gallons (MG) over an
approximately two-week period, The injection period is planned to be 4.5 days at 2,500
gpm. Following the injection period there will be a storage period of 3 days followed by
a pumping event at 3,000 gpmto recover the full 16.2 MG and obtain a water quality
samples. This cycle will assess both the effects of ARon water levels, aquifer water
quality, and biological mortality.

• Cycle 2- Cycle 2 will approximate planned operational-scale AR. It will consist of
recharging 45 days at 2,500 gpm for roughly 162 MG. During and following the Cycle 2
injection period water quality will be collected at the AR well and at observation wells.

• Cycle 3-Cycle 3 will begin as soon as water is available after Cycle 2. The estimated
total stored volume is 162 MG after 45 days of recharge at 2,500 gpm. If this recharge
occurs during the fall shoulder-season, this volume will remain in storage through the
winter until the next injection cycle that begins the following spring.

• Cycles 4 and subsequent -Additional cycleswill consist of recharge in the spring
window (when water is available) followed by normal irrigation season pumping
throughout the summer using existing valid TMCFgroundwater rights, and recharge
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again in the fall. Water stored in the fall months will be stored until the following spring,
where additional recharge will continue until the normal summer irrigation season
pumping season begins.

Monitoring Well Network
TMCF has an existing production well network equipped with pressure transducers. Table C-2
describes those wells, their distance from Inland Well #1, and well construction information. The
well locations are shown in Figure C-1. In total, six wells will be monitored in addition to Inland
Well #1 with the nearest observation well (Inland Well #2) located 3,082 feet to the southeast.

• Inland Well #1 (MORR 52307)A well lo sl
• Inland Well #2 (MORR 52045)
• Inland Well #3 (MORR 52132)
• Inland Well #4 (MORR 52131)
• Inland Well #5 (MORR 52130)
• Inland OBS Well (MORR 52279)
• Well 7 (Well ID pending)

WATER LEVEL MONITORING
Water levels will be monitored to assess buildup during injection and drawdown during pumping
and evaluate the presence of potential aquifer boundary conditions. TMCF will monitor each
well (six wells in addition to Inland Well #l) with pressure transducers verified with periodic
manual measurements. Data will be tracked through TMCF supervisory control and data
acquisition system (SCADA). Pressure transducers will be factory calibrated prior to use and
pressure ratings will be selected based on the potential anticipated water level changes at each
monitoring location. Manual water levels will be used to confirm transducer data and will be
used as backup should a transducer fail. Barometric pressure will also be recorded with a
dedicated barometric sensor and the barometric efficiency ofmonitored wells will be evaluated
and corrections will be made as needed to facilitate response assessments.

Well #l measurement frequency will be set to a logarithmic scale, and set at an hourly interval at
other monitoring locations. A summary of the water level monitoring program is described
below:

• Baseline
o AR Well - Continuous electronic measurements will be taken every 15 minutes

via automated pressure transducer during the baseline period to evaluate for
antecedent trends prior to AR. At a minimum, three manual measurements will
be collected over the baseline period to corroborate the transducer data.

o Observations Wells -- Continuous electronic measurements will be collected at 15
minute intervals via automated pressure transducer. Three manual measurements
will also be collected from each observation well during the baseline period.

• Injection
o ARWell-Continuous electronic, manual measurements on a logarithmic

expansion interval starting at less than one minute up to a maximum of every 15
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minutes. A minimum of three manual measurements will be collected the first
week of injection. Manual measurements will be collected weekly after the first
week.

o Observations Wells - Automated pressure transducers will be set to record every
10 minutes at the start of injection. The frequency may be increased as injection
continues but will not exceed hourly measurements. A minimum of three manual
measurements will be collected the first week ofAR and weekly thereafter.

• Storage

o AR Well-Continuous electronic measurements will be taken every hour via
automated pressure transducer. At a minimum, manual measurements will be
collected monthly to corroborate transducer data.

o Observations Wells - Continuous electronic measurements will be collected at
hourly intervals via automated pressure transducer. At a minimum, manual
measurements will be collected monthly to corroborate transducer data.

• Recovery

o AR Well - Continuous electronic, manual measurements on a logarithmic
expansion interval starting at less than one minute up to a maximum of every 15
minutes. A minimum of three manual measurements will be collected the first
week of injection. Manual measurements will be collected weekly after the first
week.

o Observations Wells -- Automated pressure transducers will be set to record every
10 minutes at the start of recovery. The frequency may be increased as recovery
continues but will not exceed hourly measurements. A minimum of three manual
measurements will be collected the first week ofAR and weekly thereafter.

During baseline monitoring and aquifer testing, all manual measurements will be recorded in the
field notebook.

WATER QUALITY MONITORING AND SAMPLING
Water quality monitoring will be completed to compare source and recovered water to drinking
water quality standards. The water quality information will be used to assess the injection and ·
ewe

recovered water compatibility with respect to chemical precipitation and dissolution reactions .
that have the potential to alter recovered water quality or well performance. A Quality Assurance
and Quality Control (QA/QC) plan is provided in Attachment F as a supplement to this
Attachment.

The proposed water quality monitoring plan is shown in Table C-3, and the analytical suite is
detailed in Table C-4. The analytical program includes cations, anions, metals, and applicable
biological analytes. This list may be refined after initial treatability studies are completed and the
final treatment method for surface water is established.

Field parameter measurements of the source and recovered water will be collected at a
recharge/recovery well (initially Well #1) concurrent with all manual water level measurements
and sampling events during injection and recovery activities. Temperature, specific conductance,
pH, turbidity, oxidation-reduction potential and dissolved oxygen will be recorded electronically
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along with manual measurements recorded in the field notebook. Additional field parameters
(i.e. total suspended solids, free chlorine, and total chlorine) may be monitored depending on
their levels observed in treated surface water or groundwater. If necessary, these parameters will
be measured using a Hach™ field test kit or other in-line sensor.

REPORTING
An initial report documenting the results of Cycles 1, 2, and 3 will be provided to OWRD and
DEQ. The report will include a description the AR operations, analytical results, and hydraulic
monitoring. Subsequent reports (i.e. Cycle 4, and additional cycles) will include the results from
spring recharge, summer recovery, and fall recharge.

Data including field measurements, laboratory reports, and electronic transducer data files will
be provided in OWRD format in the final Phase 1 report.
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