Appendices lI-A

OWRD Limited Testing License for HBDIC Recharge
Site (#2) LL-1189
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Oregon Water Resources Department

Final Order
Limited License Application LL-1189

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 review must 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 review or 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 January 30, 2009, the Water Resources Department received completed application LL-1189
from Hudson Bay District Improvement Company for the use of 50 cubic feet per second from
the Walla Walla River, located in the SE %, NE %, Section 2, and the SW V4, NE %, Section 12,
Township 6 North, Range 35 East, W.M,, for ground water recharge use, for the period of
February 19, 2009, through February 18, 2014.

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 of Fact
1. 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 February 3, 2009, as required
by OAR 690-340-0030(2).

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 The Department has determined that the proposed source has not been withdrawn from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.



6. 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.

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 690-33. 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 Department has received comments related to the possible issuance of the limited license
from the Confederated Tribes of the Umatilla Indian Reservation (CTUIR) in support of the
project and requesting measured and reported data and results from the previous 5 years and
annual reporting of results to CTUIR and basin water managers. Oregon Department of
Environmental Quality (ODEQ) notified the Department that it had no comments, since the
water quality monitoring plan for the previous Limited License was acceptable, and did not
change for this application. The comments did cause the Department to add additional
conditions or limitations. The licensee shall work with CTUIR to provide data as requested.
The authorization of limited license LL-1189, as conditioned below, will satisfactorily
address the issues raised in those comments.

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

Conclusions of Law

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-
1189 is approved as conditioned below.

1.

The period and rate of use for LL-1189 shall be from February 23, 2009, through February
18, 2014, for the use of 50 cfs of water from the Walla Walla River, for the purpose of
groundwater recharge testing during the period November 1 through May 15 each year.

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 of water to be diverted and
the intended use and place of use. In the case of this application, this order serves as the
notice described above.
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3. When water is diverted under this Limited License, the use is limited to times when the

following minimum streamflows are met in the Tum A Lum reach of the Walla Walla River,
between the Little Walla Walla River diversion and Nursery Bridge Dam and flowing past
Nursery Bridge Dam: November — 64 cfs, December and January — 95 cfs, February to May
15 — 150 cfs. Nursery Bridge Dam is located just downstream of Nursery Bridge and is
downstream of the Little Walla Walla diversion. The District 5 Watermaster, based on gage
and/or streamflow measurements, shall make the determination that the above described
streamflows are flowing past Nursery Bridge Dam. Diversion under this Limited License
shall cease when said streamflows are unmet.

4. The Licensee shall follow the same operations, monitoring and reporting plan that was

developed with ODEQ for the water quality plan followed in LL-758.

5. Based on a review of water quality information generated during the term of this Limited

10.

11.

License, or from other sources, ODEQ may require the licensee to terminate the diversion of
water into the recharge area. In addition, if monitoring data or other information result in
identification of potential water quality concerns, ODEQ may require modifications to the
existing Limited License and/or require a permit to address the water quality concerns prior
to resumption of artificial groundwater recharge.

Before water use may begin under this license, the licensee shall install a totalizing flow
meter at each point of diversion. 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 to which the water is 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.

The Director may revoke the right to use water for any reason described in ORS 537.143(2),
and OAR 690-340-0030(6). Such revocation may be prompted by field regulatory activities
or by any other information.

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,
including Limited Licenses issued prior to this one, that rely upon the same source.

The licensee shall install, maintain and operate fish screening and by-pass devices as required
by the Oregon Department of Fish and Wildlife to prevent fish from entering the proposed
diversion. See copy of enclosed fish screening criteria for information.

The licensee shall provide the Confederated Tribes of the Umatilla Indian Reservation the
data, results, and analysis that were sought by letter dated February 17, 2009.

A copy of this limited license shall be kept at the place of use, and be available for inspection
by the Watermaster or other state authority.
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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 March 5, 2009

F ikl e

E. Timothy Wallin, Water Rights Program Manager, for
Phillip C. Ward, Director
Water Resources Department

Enclosures - limited license, fish screen criteria

cc: Tony Justus, District 5 Watermaster
Bill Duke, ODFW
Phil Richerson, DEQ
Eric Quaempts, CTUIR
Hydrographics
File

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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Last revised: January 25, 2007

Application for

" State of Oregon Water
Do Resources Department

, C..x _ mamasearesics  LiMited Water Use License
% < Salem, Oregon 97301-1271
% § (503) 986-0900

A summary of review criteria and procedures that are generally applicable to these applications is available at
www.wrd.state.or.us/OWRD/PUBS/forms.shtml.

License No. /(-
Applicant(s): Hlodgom ’lqu /Q._yh\d _mewcm,,)r Co . Hﬁm(,)

Contact Person: Johw erlm Héo1 ¢ ( Bl Bovses -~ v BwC)

Mailing Address: | 4 plaiw $3r. M 1 for ~ frecwater, OF 1166 -
Telephone No: SY41- 438 -6 195 (2=ba) / 541-933-B) 74 (Gowe)

I (We) make application for a Limited License to use or store the following described surface
waters or groundwater-not otherwise exempt, or to use stored water of the State of Oregon for a
use of a short-term or fixed duration :

I.  SOURCE(S) OF WATER for the proposeduse:  wWalla Walla @iver a
tributary of (otom‘o.a [V

2. TOTAL AMOUNT OF WATER to be diverted: S Si cubic feet per second, or
dA4y4o  gallons per minute. If water is to be used from more than one source, give the

quantity from each: -
3. INTENDED USE(S) OF WATER: (check all that apply) RECEIVED
[ ] Road construction or maintenance;
[ ] General construction; JAN 30 2005
[] Forestland and rangeland management; or
[X| Other: ,5 godel Thchacge WATER RESOURGES DEPT
T v —SALEM, OREGON

4. DESCRIPTION OF PROPOSED PROIJECT: Include a description of the intended place
of use as shown on the accompanying site map, the method of water diversion, the type
of equipment to be used (including pump horsepower, if applicable), length and dimensions
of supply ditches,and pipelines:
Ceg A H O\o\a_x) {ouss \L “@ A SJQQJK\'

r/\w\ermlc

Application for Limited Water Use License/1 WTR



L L-ligsy

5. PROJECT SCHEDULE: (List day, month, and year)
Date water use will begin Feb. 124~ 3001
Date project will be completed Febo | B4R Qo0(u
Date water use will be completed el 184 40 lY

PLEASE READ CAREFULLY

NOTE: A completed water availability statement from the local watermaster, Land Use Information
Form completed by the local Planning Department, fees and site map meeting the requirements of
OAR 690-340-030 must accompany this request. The fee for this request is $150 for the first point of
diversion plus $15 for each additional point of diversion. Failure to provide any of the required
information will result in return of your application. The license, if granted, will not be issued or
replaced by a new license for a period of more than five consecutive years. The license, if granted, will
be subordinate to all other authorized uses that rely upon the same source, or water affected by the
source, and may be revoked at any time it is determined the use causes injury to any other water right
or minimum perennial streamflow.

If water source is a well, well logs or adequate information for the Department to determine aquifer,
well depth, well seal and open interval, etc. are required. The licensee shall indicate the intended
aquifer. If for multiple wells, each map location shall be clearly tied to a well log.

If a limited license is approved, the licensee shall give notice to the Department (Watermaster) at

least 15 days in advance of using the water under the Limited License and shall maintain a record of
use. The record of use shall include, but need not be limited to, an estimate of the amount of water used,
the period of use 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.

REMARKS: Ow@O Water W/\a.$+°-1 (T°N3 J\’S/‘U*S) Son )\vJ"7

v weder availabilby repart (separadel)] “4v Sctlem;
s‘br Ahis .Aloe\\{a"hic-\»

SIGNATURE of Applicant: ATE: (2.2

Title:

Mapping Requirements (OAR 690-340-0030):

(1) A request for a limited license shall be submitted on a form provided by the Water RECEIVED
Resources Department, and shall be accompanied by the following:

(c) A site map of reproducible quality, drawn to a standard, even scale of not less than AN $ 0 2009

2 inches = 1 mile, showing: s ”

(A) The locations of all proposed points of diversion referenced by coordinates or by WATER RESOURCES DEPT
bearing and distance to the nearest established or projected public land survey corner; SALEM, OREGON

(B) The general course of the source for the proposed use, if applicable;

(C) Other topographical features such as roads, streams, railroads, etc., which may be

helpful in locating the diversion points in the field.

Application for Limited Water Use License/2 WTR



This page to be completed by the local Watermaster.

WATER AVAILABILITY STATEMENT

Name of Applicant: Hudson Bay Improvement Company Limited License

Number: L[ -{]8%

1. To your knowledge, has the stream or basin that is the source for this application ever been
regulated for prior rights?

Yes I:l No

If yes, please explain:

The Walla Walla River is typically short of water to serve all water rights in July, August,
September and October.

2. Based on your observations, would there be water available in the quantity and at the times
needed to supply the use proposed by this application?

Yes D No

3. Do you observe this stream system during regular fieldwork?

Yes No

If yes, what are your observations for the stream?

Typically, there can be water available November thru June. OAR Division
33 may also dictate restrictions on period of use dates.

4. If the source is a well and if WRD were to determine that there is the potential for substantial

interference with nearby surface water sources, would there still be ground water and surface
water available during the time requested and in the amount requested without injury to existing

water rights?
Uyes LINo XInv/a

What would you recommend for conditions on a limited license that may be issued approving
this application?

Allow diversion only when by-pass flows are met below Nursury Bridge Dam. Restrict with by-
pass flows similar to the flows in Permit 53662. November- 64 cfs, December & January- 95 cfs,
February thru May 15-132 cfs.

5. Any other recommendations you would like to make?

Subordinate to any other limited license from the same source issued prior to this one.

Signature WM District #: Date:

Application for Limited Water Use License



This page to be completed by the local Watermaster.

WATER AVAILABILITY STATEMENT

Name of Applicant: Hudson Bay Improvement Company Limited License
Number:_LL-1(DF

1. To your knowledge, has the stream or basin that is the source for this application ever been
regulated for prior rights?

Yes DNO

If yes, please explain:

The Walla Walla River is typically short of water to serve all water rights in July, August,
September and October.

2. Based on your observations, would there be water available in the quantity and at the times
needed to supply the use proposed by this application?

Yes DNO RECEWED

09
3. Do you observe this stream system during regular fieldwork? FEB 02 20

Xlyes No WATER RESOURCES DEPT

N
If yes, what are your observations for the stream? SALEM, OREGON

Typically, there can be water available November thru June. OAR Division
33 may also dictate restrictions on period of use dates.

4. If the source is a well and if WRD were to determine that there is the potential for substantial
interference with nearby surface water sources, would there still be ground water and surface
water available during the time requested and in the amount requested without injury to existing

water rights?
W yes Cno XIn/a

What would you recommend for conditions on a limited license that may be issued approving
this application?

Allow diversion only when by-pass flows are met below Nursury Bridge Dam. Restrict with by-
pass flows similar to the flows in Permit 53662. November- 64 cfs, December & January- 95 cfs,
February thru May 15-132 cfs.

5. Any other recommendations you would like to make?

Subordinate to any other limited license from the same source issued prior to this one.

Signatum /{, ‘ WM District #:_ S Date: M 3 0( 200 7
7 R

Application for Limited Water Use License
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Oregon Water Resources Department
Land Use Information Form

THIS FORM IS NOT REQUIRED IF: 1) water is to be diverted, conveyed, and/or used only on federal lands; or 2) the application is for a
water-right transfer, allocation of conserved water, exchange, permit amendment, or ground water registration modification, and all of
the following apply: a) only the place of use is proposed for change, b) there are no structural changes, c) the use of water is for
irrigation, and d) the use is located in an irrigation district or exclusive farm-use zone.

Applicant Name: H ‘)3"" BA“\‘D“’V\C—* "me(WQMM (“f\-p*""v
Mailing Address: 44 Mawm - @R
City: ), [Hom- Freewanter State: O Zipp 1286 DayPhone: §4(-938-610 S

A. Land and Location

Please include the following information for all tax lots where water will be diverted (taken from its source), conveyed
(transported), or used. Applicants for municipal use, or irrigation uses within irrigation districts may substitute existing and
proposed service-area boundaries for the tax-lot information requested below.

Township | Range | Section | % % | Tax Lot# Plan Designation (e.g. ‘Water to be: Proposed
Rural Residential/RR-5) N/A | Lang Use:
(a X ss’E 33 NE q 0o o /A' Diverted Conveyed Used N/A'

Diverted Conveyed Used
Diverted Conveyed Used
Diverted Conveyed Used

List all counties and cities where water is proposed to be diverted, conveyed, or used. "/ r}
7

B. Description of Proposed Use

Type of application to be filed with the Water Resources Department:
3 Permit to Use or Store Water [ Water-Right Transfer [ Exchange of Water
O Allocation of Conserved Water @ Limited Water Use License
[ Permit Amendment or Ground Water Registration Modification

Source of water: Reservoir/Pond [ Ground Water 8 Surface Water (name) UJ““& (,Jana (Z\W

Estimated quantity of water needed: SO cubic feet per second [ gallons per minute [ acre-feet

Intended use of water: (3 Irrigation [ Commercial O Industrial [ Domestic for household(s)
[ Municipal [] Quasi-municipal [] Instream  jgi Other ﬂ&c horan
U

Briefly describe: HB0& Agoiky ;ﬂaol'\o(% s e wi | recha gt
o der '*\" S\ho\\é‘l,s a6’|~\ % \;.‘E( (°Mm-):-\"~1 ard
.Zga\ot’,\éa \ \,.me.&“\—; . !

Note to applicant: If the Land Use Information Form cannot be completed while you wait, please have a local government
representative sign the receipt below and include it with the application filed with the Water Resources Department.

Receipt for Request for Land Use Information

State of Oregon Water R EC EIVE D
Resources Department
725 Summer Street NE, Suite A 1N ] 0 2009
Salem, OR 97301-1266
WATER RESOURGES DEPT
SALEM, OREGON



Li~i89

For Local Government Use Only

The following section must be completed by a planning official from each county and city listed unless the project will be
located entirely within the ctty limits. In that case, only the city planning agency must complete this form.

This deals only with the local land-use pian. Do not include appbval for activities such as bullding or grading permits.

check the a rd jate box below and provide the requestsd information

Land uses to be served by proposed water uses (including proposed construction) are allowed outnght or are not
regulated by your comprehensive plan. Cite apphcable ordinance section(s): | £ A, aSb

Land uses to be sarved by propoaed water uses (including proposed construction) involve discretionary land-use
approvals s listed in the table below. (Please attach documentation of applicable land-use approvals which have
already been obtained. Record of Action/land-use decision and accompanying findings are sufficient) If
approvals have been obteined but all appeal periods have not ended, check "Being pursued".

[Type of Lani-Use Approval Needed] Lite cable
(e.g. plan amendments, rezones, Palicies & Ordinance Secnm Rnfﬂ'ennet Land-Use Approval:
conditional-use permits, etc.)
A) A [ ) ! ! Obtained Being pursued
I Denied Not being pursusd
r ] d Obtained “Being pursved
Denied Not being pursued
Obteined Being pursned
Denjed Not being pursued
Obteined Baing pursued
Denied Not being pursued

Obtmned Being pursued
Denied Not being pursued

Local governments are invited to express special land-use concerns or make recommendations to the Water Resources
Department regarding this proposed use of water below, or on a geparate gheet.

Sigoature: : PhonesSY1, A7 1 (A D [~ 260

Note to Jocal government representative: Please complete this form or sign the receipt below and return it to the applicant.
Jfyou sign 1he receipt, you will have 30 days from the Water Resources Depariment's notice date to reiurn the compleled
Land Use Information Farm or WRD may presume the land use associated with the proposed use of water is compatible with
local comprehensive plans.

Recelpt for Request for Land Use Informatlon

Applicant name;
City or County: . Staff contact:
A-___Si@m: R T I h— e = o v ——— e e Pﬂo.ﬁés,_._.... . . e e — D‘é&f pe mme vma —_——
Last updatad 12/22/06 WR
RECEIVED
JAN 3 0 2009
WATER RESQURCES DEPT

SALEM, OREGON
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RECEIVED
JAN 30 2009

To:  Water Rights Section WATER RESOURCES DEPT
Oregon Water Resources Department SALEM, OREGON
158 12® St NE
Salem, OR 97310

From: Walla Walla Basin Watershed Council (WWBW(C)/Hudson Bay District
Improvement Company (HBDIC)
810 South Main Street
Milton-Freewater, Oregon 97862

RE: New Limited Testing License Application for HBDIC Recharge Site (Final Order 758).

To Whom It May Concern:

This letter and attached documents are being submitted in support of our application for a
new limited testing license for aquifer recharge at the HBDIC Recharge project, in Umatilla
County Oregon. The actual recharge site is located in the NE "4, of Section 33, Township 6
North, and Range 35 East. The project has been in operation for nearly 5 years and has
shown to effectively recharge water to the aquifer, help restore baseflows to downgradient
streams and recharge good quality surface water in to the shallow aquifer system. Through a
series of Rules Advisory Committee (RAC) meetings last spring and early summer the
OWRD worked to add aquifer recharge to the basin rules' along with surface storage. The
RAC was decided that the decision to add aquifer recharge and surface storage for the Walla
Walla basin would be delayed pending the US Army Corp of Engineers (CTUIR) Feasibility
study project being completed in 2010. Therefore to continue to test aquifer recharge at the
HBDIC recharge site we are submitting a new limited testing license for the site (see
attached).

We are also submitting the support materials (study plan, etc) from the original application
titled Hudson Bay Aquifer Recharge Project: An application for AR Testing Limited Licensé to Oregon
Water Resource Department (OWRD) (October, 20™ 2003, Attachment A). In this new limited
testing license application we request to follow the same operations, monitoring and
reporting plan that was outlined in this original application. ODEQ (Phil Richerson,
Pendleton-ODEQ) was contacted this week regarding this new application and gave a verbal
permission to submit the same water quality plan that was developed with ODEQ (2003)
and submitted with our original application.

We are also requesting that the new limited license has the same water-use conditions of
Final Order #758 including:
O Water Use time period: November 1* through May 15
O Maximum Water Use Allocation of 50 cfs.
O Seasonal Minimum Instream flow requirements (Walla Walla River) as were
determined by ODFW and CTUIR in original application which were:
o November 1* through November 31% = 64 cfs

1 Mike Ladd, Tony Justus at OWRD Pendleton office can be contacted regarding this process.




SR

— ‘gila Wallg Basin Wals
~ L~~~

o0 December 1 through January 31% = 95 cfs
o February 1% through May 15" = 150 cfs

Final Order #758 Final Requirements stated that “The Zcensee shall meter all water use and
maintain a record of use, including the total number of hours of diversion and an estimate of the total
quantity diverted. 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 W atermaster upon request. Upon project completion,
the license shall submit the record of use to the Water Resources Department.”

At the time of this letter, the project was still in operations (2008-9 recharge season), but a
summary for the record of use (as outlined above) can be found in Attachment B. The
attachment outlines both the water use from the Walla Walla River (POD) to the HBDIC
Recharge Project (as estimated conveyance loss of 10 cfs) and the actual water use at the
HBDIC recharge site. Following the completion of final order #758, a summary of all water
use 2004-2009 will be provided to the department. All water use meter records are available
to OWRD staff at any time, upon request. As the HBDIC site has gone through several
expansions during this 2004-2008 period, Attachment C outlines some additional
information that will help assess the changes in water use at the site over the period of
record. The HBDIC recharge project managers intend to further develop this site for
recharge testing upon approval of a new himited testing license.

You will find the following Attachments in support of this new application:

Q Attachment A-C: Original Application Supporting document that includes:
© Maps of site as required by OWRD application
o ODEQ Water Quality Monitoring Plan (and supplementary changes)
Q Attachment D: Copy of Current OWRD Limited Testing License (Final Order#758)
O Attachment E: Original Water availability report from OWRD water master (New one
being sent to Salem from Pendleton Oftfice)

Also attached you will find the application fee for $165 dollars to cover new limited license
application. As there are now two separate diversions at the recharge site, we added the
additional §15 for this application to ensure the proper fee was submitted.

/" Thank ybu for your continued support.

Dy RECEIVED
| JAN 3 0 2009

WATER RESOURCES DEPT
SALEM, OREGON

Walla Walla Basin Watershed Council

Cc: Tony Justus, OWRD Pendleton
Rick George, CTUIR, Mission
Phil Richerson, ODEQ), Pendleton
Bill Duke, ODFEW, Pendleton

.
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Attachment A
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[immited License Supplemental Application Materials
10/16/03

Hudson Bay Aquifer Recharge Project

An application for ASR Testing Limited License to
Oregon Water Resources Department (OWRD)
(OAR 690-350-0020)

THE INFLEIV DITCH DEPTH VARES FROM
5% STOCK PLE THE SPOfL RATERIAL

A" OIREERTED BY THE LANI JWKER.

THE OUTFLOY DMTEH JEPTH I3 1. PLACE

THE SPOIL ¥ THE SOUTH STOE OF THE

g[TCH ANO SHAPE (NTO AN B TOP \WIDTH

LOCATION OF THE OITCHES A STAKED IN
THE F{ELD TH[ INFLD\J DITCH CLRVE
HAS A 60 RADIL:

HE—— ——— = o = = - I
_~INLET 60 CULVERT INSTALL. A 12°-20' CLASS 8O FVC PIFE INFLOVW & OUTFLOW DBITCH DETAILS =
(t'("@-\__ OUTLEY FROM THE OVEFLOW DTCH TO NOT TD SCALE =
2 WHITE DITCH. INSTALL A3 STAKED IN THE =
FIELR APPROKIMATE IM_ET INVERT l
ELEVATION 764, OUTLET IMVERT ELEVATION
APPROXINATELY 73.0. R e OF
e BANK
R
o 7 EEE

GLALE IN FEET

RECHARGE PIT DETAILS

FOOT BRIDGE
NOT TB SCALE

%y / CHEDX B FLUME
f‘. 7 STRUCTURES

o tan”

(NFLOW DITCH INFLOW
-—

DITCH & AN

60" CULVERT

SITE PLAN

NOTES i
THE CAONNEETING PIPES BETWEEN FIT #1 & #2 TO BE 2N
1840’ CLASE B0 FVC FIFES. BETWEEN PIT 32 & 33 S | |
USE 3 PIPES, INLET INVERT 137 BELOW THE GROURD \ \

DSON BAY AQUIFER RECHARGE PROJECT

ACCESS SURFACE) DUTLET INVERT AT THE BOTTOM OF THE PIT.
[irivend COMPACT BACKFILL OF ROCK FREE BOIL FOR THE FIRST
- O o - G’ FROM THE IMLET END. USE A VIERATING PLATE
= COHPACTOR WITH 2 PASSES OVER 4° THICK, LOOSE
NOTES LAYERS. SOIL MODSTURE TO BE SUCH THAT THE
FIT DEPTH 13 § R AS STAKEDS TN THE FIELD., THE WMATCRIAL. DBES MOT FORM LAYERS NOR T
#IT BOTTOM (S TO RE Q};ﬁ_nu THE GECOND SANDY LOAM  UNDER THE ACTION OF THE COHPACTOR. BQCKFILL FDE 2
LAYER SHOWM O THE TEST PIT PROFILER. THE BALANCE OF THE PIPE TO BHE SO0IL MATERIAL I
EXCAVATION VOLUPE APPROXIMATELY 1250 CUBIC vARDS COMPACTED AS ABOVE OR RIICK aﬁAU-EE THAN 1© N 3k CADFILE |
PER PIT. STOCK PILE THE EXCAVATEL RATERISL AT DIAMETER WITH NO COMPACTION WEELE: o) | whheplan
THE LAND DOWNERS DIRECTTION. ALLOY Nf TRUCK TRAFFIC OVER THE UFSTPEM 10 - — |
FELT OF THE PIPES, EXPIRES G/30/2003 | SHEET @

Prepared for the HBDIC by:
RECEIVED

JAN 3 0 2009

Walla Walla Basin Watershed Council
Kennedy and Jenks Consultants, Inc.
WATER RESOURCES DEPT

October 20, 2003 SALEM, OREGON
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Introduction

The Walla Walla Basin Watershed Council (WWBW(C), in cooperation with the Hudson Bay District
Improvement Company (HBDIC), has proposed to test shallow aquifer recharge at a site located
adjacent to the HBDIC’s White Ditch in section 33, TON, R35E. At the test site a series of three
infiltration pits will be built. Water will be supplied to these pits via a diversion from the canal.
Recharge activities are proposed during the winter and spring months, when the Walla Walla River
(the source of water for the canal) is running at higher flows. The proposed shallow aquifer recharge
testing would be done under an ASR Testing Limited License granted by Oregon Water Resources
Department (OWRD) (OAR 690-350-0020). By recharging shallow groundwater it is hoped that a
portion of the recharge water will return to restore diminished spring-creek and Walla Walla River
baseflows. Testing will not include removal of stored water by pumping or other artificial means.

The Limited License Application requires several supporting documents be attached (690-350-0020
(3)(b)), including (but not limited to) those describing proposed testing, groundwater conditions
(including hydrogeologic conditions and groundwater quality), and source water quality. Information
not included in this assessment report, but still needed for the application, will be collected during
proposed site-specific hydrogeologic characterization, monitoring, and testing process. This limited
license application is to gain approval of the proposed shallow aquifer recharge testing. The
complete list of Attachments as called for in imnclude:

Attachment 1. Project Layout and Size, 690-350-0020(3)(a)(E) and (I) and 690-350-0020(3)(b)(B)
Attachment 2. Water Rights Statement, 690-350-0020(3)(a)(F) and (G)

Attachment 3. Land Use Approval, 690-350-0020(3)(a)(H)

Attachment 4. Proposed Test Program, 690-350-0020(3)(b)(A)

Attachment 5. Proposed Monitoring Program, 690-350-0020(3)(b)(A)

Attachment 6. Site Hydrogeology, 690-350-0020(3)(b)(C), (E), and (G)

Attachment 7. Source Water Quality, 690-350-0020(3)(b)(D)

Overview of Watershed Conditions

The quantity, storage, timing, and availability of water are several major challenges facing watershed
managers in the Walla Walla River Basin. The relationship between the Walla Walla River and its
distributaries with that of the shallow alluvium aquifer has been shown to be highly interdependent
(Piper, 1933, Newcomb, 1965, Barker & McNish, 1975, Bower et. al.,, 2001). The Walla Walla Basin
Watershed Council, Walla Walla Watershed Alliance, and Hudson Bay District Improvement
Company (HBDIC), working with their partners in OWRD, ODEQ and ODFW, propose to explore
the utlity of artificially recharging the shallow alluvial aquifer as a way to help offset the loss of
natural recharge opportunities throughout the basin.

Surface water and shallow groundwater in the Walla Walla Basin (the Basin) form an interconnected
system. In some areas, especially upstream areas where streams leave the mountains and highlands
surrounding the Basin to flow out onto the Basin floor, streams historically probably branched out
onto the Basin floor and some of the water they carried seeped into the ground, recharging the
shallow groundwater system. This shallow groundwater, recharged near the edge of the Basin,
formed the main source of clean, cool groundwater found further down basin where 1t returned to
the surface via springs and base flow to the Walla Walla River. Through the years, the issuance of
hundreds of surface and groundwater rights has resulted in the allocation of nearly all of the naturally
available water in the basin. These allocations have pressured water resources, compelling the
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Washington State Department of Ecology to close ground waters to further approptiations due to
concerns about dropping water table levels. Other indicators of overstressed water resources
include: (1) dry or dropping well levels, some wells in OWRID’s inventory of state-observation-wells,
(2) dty or dropping flow volumes in the spring branches, and (3) loss of natural and artificial
groundwater recharge opportunities through irrigation efficiency and improved surface water
management.

The state of Oregon has recognized use of artificial recharge as a tool “that can be an effective and
efficient method for storing water for futures uses.”(OWRD, Umatilla Basin Report, 1988). Artificial
recharge has been shown to work in other areas of Umatilla County such as the County Line Water
Improvement District Project, in operation since 1977. An OWRD review of this project states “It
has been instrumental in arresting and reversing ground water level declines in a portion of the
Ordnance Crtical Ground Water Area.” (OWRD, 1988). The USGS also noted the need for
artificial recharge in the Walla Walla valley to offset increased water demands and loss of natural and
artificial recharge mechanisms: “(Irrigation efficiency measures) can diminish the infiltration to
recharge the ground water,” wrote Newcomb in his important 1965 report. “Consequently, any such
plans for changes in river regimen could well be required to provide for compensatory recharge or to
sustain counter charges for their diminution of natural recharge and storage.

O O 9 O 9O O O 9 99 9O 9OV e DS
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This project will comprise of three major components: Construction-Operation, Monitornng-
Evaluation and Outreach-Education.

i

Construction-Operation: After receiving the appropriate permits and/or approval from OWRD,

D OWDF, ODEQ, USFWS, NOAA Fisheries and the Umatilla County Planning Department, a series
of three pits specifically designed for passive artificial recharge will be constructed on land provided
by the Hudson District Improvement Company (HBDIC). The land 1s being leased from one of the
) district’s patrons by the HBDIC and a written agreement for the lease has been secured. The pits will
\ be constructed in such a way to maximize recharge rates while minimizing the ground water quality
impacts during the winter/spring recharge period. Project features include a concrete check structure
" in adjacent White Ditch, a concrete flow-measuring flume, an open connection ditch, three excavated
pits, pipes connecting the pits and an outflow ditch from the down stream pit. These pits are
designed to handle 50 cubic feet per second (cfs) of water anticipated to be available during the
winter/spring Walla Walla River runoff. The actual volume of winter-spring water delivered will
depend on the above-mentioned permitting and review process and the actual field verified
constraints once in operation. Operation of this structure will be based on the instructions provided
by OWRD in the operation permit and agreed to by the various project partners and agencies.

ad

-

Monitoring-Evaluation: Monitoring of project will be conducted at several levels including: (1) on-
site subsurface hydrologic and hydrogeclogic monitoring, (2) off-site subsurface hydrologic and
hydrogeologic monitoring, (3) off-site surface monitoring of sprangs through flow and photo-point
measutements, (4) on/off-site water quality monitoring of key physical and chemical properties. The
results of this intensive monitoring will be evaluated to 1dentify impacts of the proposed project on
groundwater levels and flow beneath and around the site, on surface water and spring discharges
down gradient of the site, and on base flow to the Walla Walla River. Monitoring will also 1dentify
potential problems associated with the project

W W v v Vv v v v
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Outreach-Education: This project will also serve as an important outreach and education tool for
the general public and water users of the Walla Walla valley. Particular focus and time will be spent
on utilizing the site and the results for the recharge analysis to educate people on the role that ground
water plays in the rivers and streams of the Walla Walla Watershed.

This project meets all of the habitat restoration actions from the Oregon Aguaric Habitat Restoration and
Enbancement Guide including:

1. Change the trend of aquatic habitat function from one of a diminishing ability to support
salmonids and other organisms to one that supports a complex, self-sustaining system. Such
systems provide high quality habitat and ecological capacity for salmonids and other species; or

2. Correct or improve conditions caused by past management and/or disturbance events; or

3. Maximize beneficial habitat in the short term where watershed degradation has been extensive and
natural processes will need substantial time to restore habitat; or

4. Create beneficial habitat and restore stream function to the fullest extent possible within developed
areas where no reasonable expectation of returning to natural conditions exists.
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HUDSON BAY AQUIFER RECHARGE PROJECT
y LOCATED IN THE NE} OF SEC33, T6 N, R35E W.M.

y Figure 1 Scaled Map of Project and Surrounding Area
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Figure 2 WWBW Monitoring and Recharge Site Map

FIGURE 2. WWBWC Monitoring Network
and Hudson Bay Recharge Project 2003
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Attachment 1. Project Layout, 690-350-0020(3)(a)(E) and (I) and 690-350-0020(3)(b)(B)
Prepared by Bernard Hewes, Licensed Engineer in the State of Oregon.

This project entails diverting water from an existing irrigation ditch to three pits to be excavated for
the purpose of infiltrating the water into the shallow aquifer. Project features include a concrete
check structure in the existing White Ditch, a concrete flow measuring flume, an open ditch, three
excavated pits, pipes connecting the pits and an outflow ditch from the down stream pit.

These items were sized to handle 50 cubic feet per second (cfs) of water. This is the amount
anticipated will be available from excess flow in the Walla Walla River and that the Hudson Bay
District is able to deliver.

Data gathered to design the project consisted of a site topographic survey and installing two sites for
testing the water infiltration capacity of the natural materials and determining the layers in the soil
profile. In addition the Soil Survey of Umatlla County Area, Oregon was consulted. This 1s a US
Dept. of Agriculture, Natural Resources Conservation Service publication giving general soils
information.

The topographic survey data was used to prepare a topographic map with one foot contour intervals
at a scale of 1" = 60". This information was used to help determine the location of the project
features.

Two test pits were excavated to a depth of 6'-7' each. A 24" diameter by 5' long section of
corrugated metal pipe was set on end in the bottom of the pit and about one foot of fill placed
around it to hold it in place. Water was pumped into the pipe at a rate that would sustain a water
depth of one foot in the pipe. Both flow rate and total flow was measured. The test was run for
6.25 hours in the first pit and 3.5 hours for the second pit.

PIT #1

Soil profile:

0-12" sandy loam

12"-36" gravelly sandy loam, approximately 50% of the material volume is gravel size particles with
an estimated DD 50 size of about 0.75"

36"-48" sandy loam, in parts of the trench this layer does not exist

48"-?" gravelly sandy loam approximately 20% of the volume is gravel size particles

The inflow rate at the end of the test period was 4.0 gallons per minute (gpm). This resulted in an
infiltration rate of 1.7 gpm/sq. ft./ foot of head.
RECEIVED

PIT #2

Soil profile: AN 20 20089
0"-13" gravelly sandy loam SRS B
13"-39" cobbly sandy loam, the D50 of the gravel is approximately 1" WATER RESOURCES DEPT
39"-52" gravelly sandy loam SALEM, OREGON

52"-? sand gravel mix D 50 estimated to be about 0.25"

In this pit the inflow rate of 11.9 gpm was maintatned for 3.5 hours and at no time did water puddle
in the bottom of the pipe. The infiltration rate is in excess of 3.8 gpm/sq. ft.

The area needed for infiltrating the water was determined assuming an infiltration rate for the entire
area of 3.0 gpm/sq.ft./ per foot of head. For an inflow rate of 50 cfs the infiltration area needs to be

10
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7480 square feet. The infiltration rate of 3.0 gpm/sq.ft. was chosen because the pits will be located
in the area with soil surface texture similar to test pit #2.

Due to the possibility of fine soil particles plugging the infiltration area, unknowns concerning the
long-term infiltration rate and that the amount of water available is not yet known extra infiltration
area 1s being provided. Three separate pits with bottom dimensions of 50 feet X 100 feet are
proposed. This will provide an infiltration area of 15,000 square feet.

The pits will be excavated to a depth of about 5 feet to get below the second sandy loam layer noted
in both test pits. This will allow the water depth to be 2.5 feet - 3.5 feet. That will increase the rate
of infiltration over the test values derived with one foot of water depth. The overall safety factor for
the infiltration area 1s well over 2.

Inflow to the system will be measured with a ramp flume and continuously recorded. The ramp
flume is sized to provide 5% flow rate accuracy over a flow range of 10 cfs-50 cfs

Any outflow from the last pit will be safely returned to the White Ditch through a 12-inch pipe. The
pipe will be on a slope that will keep watet from flowing out of White Ditch.

Engineering Attachments:

Attachment 1A: Location Map

Attachment 1B: Site Plan

Attachment 1C: Structure Details

Attachment 1D: Structure Reinforcing Steel

Attachment 1E: Signed and Stamped Copy of Project Engineering Report
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Attachment 2. Water Rights Statement, 690-350-0020(3)(a)(F) and (G)

Water Right Applicant:

Hudson Bay District Improvement Co,

P.O. Box 110

Milton-Freewater, Oregon 97862

Project Contact: John Zetba, WBDIC Board Member
Telephone: (541)-938-6100

Operations Contact: Jon Brough, WBDIC District Manager
Telephone: (541)-520-2856

Recharge Project Manager (WWBWC), Bob Bower, Hydrologist
Telephone: (541)-938-2170

Source of Water:

Walla Walla River, a tributary of the Colombia River, within the Umatilla River Basin.

Purpose of Use:

Artificial Groundwater Recharge using water diverted during the fall, winter, and spring freshet flows
on the Walla Walla River and utilizing the HBDIC recharge structure near Milton-Freewater,
Oregon.

Proposed Period of Use:
November 1 through May 15 and as Further limited below

Point of Diversion Location:

NE Vs NW Vi Sectton-ld—SW 14 NE-14 Section 12, T5N, R35E, W.M.; DEFFPT-910-FEeet.South
1Rd-700-Eeet-Westfrom-North-YrComer-Secaomt; DIV, PT. 2 — 1030 Feet North and 900 Feet
East From the Center /4 Corner Section 12.

Minimum Instream Flow Information:

When water is diverted under this permit, the use is further limited to times when there 1s, at a
minimum, the following streamflows in the Tum-a-lum branch (mainstem) of the Walla Walla River,
between the Little Walla Walla River diversion and Nursery Bridge Dam and flowing past Nursery
Bridge Dam.

Utilizing the Minimum Perennial Streamflows information (table 1, page 31) in OWRD Umatilla
Basin Report (OWRD, 1988) and HBDIC’s current winter water diversion permut (Permit Number
53662) the following represent the minimum instream flows at Nursery Bridge Dam:

s November — 64 cfs
e  December through January — 95 cts )
e February through May 15 — 132 cfs RECEIVED

WATER RESOURCES DEPT
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Nursery Bridge is located just downstream of Nursety Bridge and is downstream of the Little Walla
Walla Diversion, the East Side Canal and the District’s Canal, also desctribed as point of diversion 1
in this application.

In order for diversion to occur under this permit, the above described streamflows must be met in
the Tum-a-lum branch of the Walla Walla River, between the Little Walla Walla River diversion and
Nutsery Bridge Dam and following past Nursery Bridge Dam (see OWRD permit (Permit Number
53662 for operating and maintenance requirements for this station). Said streamflows shall be
measured at the gauging station desctibed below. In the event the primary gage experiences
mechanical difficulties, stream flows at Nursery Bridge Dam shall be calculated by subtracting from
the streamflows at Little Walla Walla Diversion (Cemetery Bridge) from those streamflows recorded
at either the WWBWC gauge at Grove School Bridge or a combination of streamflows at OWRD’s
North and South Fork stations (#s).

RECEIVED
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Attachment 3. Land Use Approval, 690-350-0020(3)(a)(H)

The HBDIC recharge project staff has consulted with both the Umatilla County Planning
department and the current landowner (Hulette Johnson). Attached you will find two documents
addressing the anticipated land use and zoning issues needed for construction and operation of this
project. The first (Attachment 3A) a Land Use Form approved by the Umatilla County Planning
Department. This was originally submitted as a requirement in the funding request to the Oregon
Watershed Enhancement Board. The second Attachment (Attachment 3B) was is a lease agreement
between the HBDIC and the curtent landownet and water right holder, Hulette Johnson.

TLand Use Attachments

Attachment 3A: Umatilla County Land Use Approval
Attachment 3B: Lease Agreement with Landowner

RECEIVED
JAN 3 0 2009
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Attachment 4, Proposed Test Program, 690-350-0020(3)(b)(A)

Introduction

The Walla Walla Basin Watershed Council (WWBWC), in cooperation with the Hudson Bay
Improvement District (HBID), has proposed to test shallow aquifer recharge at a site located
adjacent to the Hudson Bay Canal in section 33, T6N, R35E. At the test site a series of three
infiltration pits will be built. Water will be supplied to these pits via a diversion from the canal.
Recharge activities are proposed for winter and spring months when the Walla Walla River (the
sougce of water for the canal) is at peak annual flows. The proposed shallow aquifer recharge testing
will be done under an ASR Testing Limited License granted by Oregon Water Resources
Department (OWRD) (OAR 690-350-0020).

Preliminary Test Site-Specific Hydrogeologic Characterization

Site-specific hydrogeologic characterization is designed to identify and define local conditions to
provide a technical basis for designing the monitoring which will be used to evaluate testing. For
this project a number of characterization needs are outlined in the 3 July 2003 hydrogeologic
assessment letter report (Attachment 6). These needs include determining the physical properties of
the geologic units underlying the test site, investigating the presence of a possible semi-confined
aquifer 1n the upper part of the suprabasalt aquifer system, identifying aquifer hydraulic properties,
and establishing suprabasalt aquifer baseline conditions, including seasonal variation, for groundwater
depth, flow direction, and quality. These, and other site characterization issues, will be addressed
using test site-specific hydrogeologic characterization data collected predominantly using:

1. Test pits, boreholes, and wells constructed for the direct observation of
subsurface conditions
2. Infiltration tests (constant and falling head) designed to evaluate spatial variability at

a site both laterally and vertically (note, the water source for this activity may require
4 temporary permit)

3. Aqutfer testing and water level measurements to evaluate baseline aquifer physical
conditions before testing
4. Surface and ground water quality data collected to evaluate the affect (if any) of test

site operation on area groundwater quality

Well and canal records describing water use in the project area

6. Water flow metering at the test site that indicates surface water in-flow and out-flow
during testing

w

At this time, geophysical investigations are not being considered because of the lack of subsurface
control and ground truth data that could be used to constrain geophysical interpretations. The
following sectons describe proposed soils, geologic, hydrogeologic, surface water, and water quality
chatacterization for this project.

Soiu Characteristics

The HBDIC rechatrge project will be constructed by excavating the top 5 feet (72 inches) of soil from
each of the recharge pits (See Engineering Design Report, ATTACHMENT 1). Test Pits
constructed and evaluated in the Engineering Design Report provide site-specific soil profile
information. Additionally, the “Soil Survey of Umatilla County Area, Oregon, (USDA, 1988)
provides some general information about soil in the upper 60 inches at the project site. The two soils
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present at the site are: Freewater (29A) and Cowsly (22C). As the entire soil layer will be removed
during construction, it was not found useful to futther characterize the specific soil properties

further.
Geology

Geologic features control the physical characteristcs of aquifer hosting materials, and therefore the
distribution and movement of groundwater through an aquifer. Understanding the nature and
occurrence of these features, both regionally and locally, provide constraints on testing, data
interpretation, monitoring, mitigation, and final design. The objective of geologic characterization is
to develop a three dimensional physical framework that describes the materials hosting the vadose
zone and groundwater at the test site. Within this framework, or conceptual model, the nature and
distribution of those factors thought to control groundwater movement and disttibution will be
evaluated.

Site-specific geologic characterization will be accomplished largely through the analysis of data
collected during the drilling of several proposed boreholes at the site and comparison of that data to
information collected during the preparation of the hydrogeologic assessment report. A minimum of
three boreholes are proposed for the immediate vicinity of the test site. One of these boreholes will
be located on the inferred up-gradient side of the test site, two will be located on the inferred down-
gradient side (Attachment 5C). As testing progresses, addiional boreholes may be drilled to collect
additional characterization, testing, and/or monitoring data. Subsurface hydrogeologic conditions
will be interpreted via drilling cuttings and spilt-spoon sample logging.

The project hydrogeologic assessment identified work needed to complete site-specific hydrogeologic
characterization. Hydrogeologic characterization targets, and the rational for them, are described
below.

It is likely that the uppermost, unconfined part of the shallow aquifer system, is hosted by
predominantly uncemented alluvial gravel beneath the test site. However, it is not clear from the
available data how deep the alluvial gravels extend and what their properties are beneath the test site.
Identifying the three-dimensional extent of these strata is critical to the proposed testing because
water probably will move more rapidly through these uncemented strata, both downwards and
laterally, then in the deeper, more cemented Mio-Pliocene conglomerate that comprises the majority
of the shallow aquifer system in the area.

Area data indicates that, if present, the unconfined part of the shallow aquifer system at the site may
be relatively thin and underlain by a semi-confined zone at depths of less than 75 feet.
Characterization will identify if this semi-confined zone is actually present, and if found, the nature of
the confining layer separating it from the overlying unconfined zone and the basic hydrologic
properties of the semi-confined zone. Knowing the nature and extent of the confined aquifer
underlying the site is critical in evaluating if the proposed recharge will affect this deeper aquifer. If
data collected indicates that the project could potentially affect this deeper aquifer, monitoring will
need to be designed to not only assess shallower unconfined aquifer impacts but deeper confined
aquifer impacts as well.

The natutre and distribution of the confining layer atop the confined aquifer should be identified in
order to support evaluation of the thickness and distribution of the unconfined aquifer (if present).
If the unconfined aquifer is absent, or only present seasonally, we will still need to identify the nature
and extent of the confining layer because, just as it inhibits upward movement of groundwater, it will
restrict the downward movement of recharge water. Knowing where the confining layer is will
provide information on where recharge water may potentially collect atop this layer and where it will
potentially spread to.
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Mapping for the assessment identified a potential depression in the top of the older Mio-Pliocene
conglomerate below the western end, and west of, the test site. The depth, shape, and orientation of
this feature will need to be evaluated because it will effect how the aquifer(s) underlying the test site
responds to the testing. If an unconfined aquifer indeed underlies the site, this depression may act as
a “reservoir” for water introduced into this aquifer. Alternatively, it may setve as a recharge pathway,
hydrologically connecting the upper, unconfined part of the suprabasalt aquifer system with deepet,
confined parts of the aquifer system.

Hydrogeology

Piezometers and/or observation wells will be constructed in the borings drilled for geologic
characterization. If additional geologic characterization boreholes are drilled (either close to or more
distal from the test site) one or more of these also may be converted to observation wells. All but
one of the boreholes converted to monitoring wells will be completed as 2-inch observation wells
that fully penetrate the unconfined aquifer (if present) or above the confining layer (if unconfined
aquifer not present). At least one of the geologic characterization boreholes should be of sufficient
size to accommodate a 4-inch diameter well which will be used for aquifer testing.

Test site-specific hydrogeologic work would be done, in large part, concurrently with the site-specific
geology work. The hydrogeologic assessment concluded that the following information must be
collected for the uppermost part of the suprabasalt system at the test site:

1. Depth, thick_ness, and lateral and vertical extent of the vadose zone and the uppermost
aquifer(s) underlying a site.

2. Nature and effect of perching layers (if any) in the vadose zone.

3. Aquifer and vadose zone physical and hydrologic properties - including, grain size, matrix
content, induration, hydraulic conductivity, transmissivity, and porosity '

4. Groundwater flow direction and velocity, including both spatial and temporal variation

5. Anthropomorphic effects, primarily changes in groundwater pumping, surface water
(including canals), and irrigation activities.

For characterization it 1s important to build monitoring (or observation) wells in such a way as to
provide means for accurately measuring the target aquifer. Well construction considerations are
listed below:

1. Most project obsetvation wells will probably be 2 inch-diameter pilezometer type
installations. These should be built to ensure that they are monitoring the anticipated aquifer
targets, and we recommend building to well construction standards and avoiding cost cutting
measures designed to get more/cheaper wells (these commonly result in poorly built wells
unsulttable for collection of the high quality data we feel is necessary to support the project).

2. For aquifer testing, a 4 inch-diameter observation well is the minimum recommended
diameter and at least one such well should be built.

3. The minimum number of observation wells at the test site is 3, one up-gradient and 2 down-
gradient. If funding can be procured we recommend that more than 3 observation wells be
installed. Most, if not all, of these additional observation wells could be built in geotechnical

borings dulled for geologic characterization. ) :
RECEIVED
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In addition to the observation wells built near the test site, it seems likely that observation wells will
eventually need to be built more distant from the site. The purpose of these observation wells would
be to more accurately trace the down gradient migration of recharge water away from the test site. A
minimum of 3 more distant observation wells, 1 up-gradient and 2 down-gradient is again
recommended. These might include at least some previously built groundwater supply wells that
would be available for use. However, these should only be used if construction details can be
verified and if they are not being used as water supply wells. Access to offsite observation well
drlling locations will need to be acquired from willing landowners. The WWBWC currently has a
network of existing wells that could be used for the purpose of tracking the recharge water distally
from the site.

Aquifer testing designed to collect aquifer hydraulic property data will be part of site characterization.
During aquifer testing, the 2-inch observation wells will be monitored to observe the effects of
testing on the surrounding aquifer. Aquifer testing would include an 8-hour step-drawdown test to
establish probable sustainable yields in the suprabasalt aquifer, followed by a 24 to 72 hout constant
discharge test. Water level data collected during aquifer testing will be analyzed using standard
analysis techniques. :

Combining the interpretations developed in the completed hydrogeologic assessment with the
drilling and testing data collected during site-specific characterization, a conceptual mode] of test site
hydrogeologic conditions will be prepared.

Surface Water

One of the main objectives of the project is to increase surface water quantity (base flow) and
improve its quality (temperature). To document that, surface water bodies that the project may
influence need to be 1dentified and monitoring points on them established and characterized
(includes collection of baseline data). These locations will be used as momtoring locations duting
subsequent testing.

The hydrogeologic assessment identified three, down gradient, spring-feed streams, Goodman Spring
Branch, Johnson Creek, and Dugger Creck, which are most likely to be affected by recharging the
shallow aquifer. During test-site spectfic characterization these streams will be examined and
monitoring points identified. At these points stream conditions will be photographed and stream
conditions documented prior to the initiation of testing that will include the following parameters:

Flow volume and discharge

RECEIVED

Water temperature

Water quality (temperature)
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Sampling frequency will be designed to collect enough data to demonstrate the range of conditions
likely at the momnitoring points so that site background conditions can be documented enough to
provide an adequate baseline to measure test results against.

Water Quality

Both surface and groundwater quality at the test site, and at likely down-gradient discharge points,
needs to be documented. There are several reasons for this, including:
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1. We do not want to introduce contaminated water into the shallow aquifer via recharge
activities and violate antidegradation rules. We need to establish background water quality
parameter concentrations and monitor source-water quality periodically during testing and
operations.

2. Certain source-water conditions (e.g., turbidity) have the potential to degrade or even “plug”
the recharge system. From an operational standpoint, one would monitor for those
conditions and halt test operations when the source-water exceeded those conditions.

3. Up-gradient groundwater quality needs to be monitored so that the effects of recharge on
water quality can be differentiated from those water quality conditions caused by recharge
activities, including leaching of vadose zone constituents by recharge water.

Sampling Quality Assurance and Quality Control (QA/QC) protocols will need to be established and
followed for characterization and later monitoring. QA/QC for the project, which is described in
Attachment 5, includes:

¢  Sampling equipment

®  Measurement techniques for field parameters

¢  Decontamination procedutes

®  Well purging guidance for groundwater samples

e  Sampling methods

e  Chain of custody and sample handling procedures RECEIVE D
® Record keeping

o QA/QC guidelines
SALEM, OREGON
Characterization Conclusions

With the completion of site-specific characterization, updated monitoring and test plans will be
prepared if necessary. These monitoring and test plans will be based on the results of the
characterization effort which includes the generation of a site conceptual groundwater flow model
that describes probable aquifer conditions, suprabasalt aquifer water level(s) and groundwater flow
direction(s) (including seasonal variations), and discharge points for recharge water.

Preliminary Test Site Operation Plan

The objective of proposed artificial groundwater recharge testing to be done under the limited license
is to evaluate the feasibility of restoring diminished shallow aquifer water Jevels and increasing
decreased spring creek flows using infiltration pits and winter high flow water diverted from the
Walla Walla River to these pits. Testing will be done over five years. If testing indicates shallow
aquifer recharge and spring creek flow restoration is feasible using infiltration, test results will be used
to design and implement larger scale artificial groundwater recharge at this, and potentially other sites
in the area. Testing will not include removal of stored water by pumping or other artificial means.
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This preliminary test plan describes how the test site will be operated during testing. Elements
included in the preliminary test plan include: (1) site construction, (2) test operations, (3) mitigation
activities, and (4) reporting. The preliminary test plan may be modified as testing proceeds.

Site Construction

The basic layout of the test site is shown on Figure 1. The site, located adjacent to the Hudson Bay
Canal, will consist of three infiltration pits excavated approximately 3 feet into Quaternary alluvial
gravel which immediately underlies the test site (Attachment 6). Water will be delivered to the pits
via a diversion structure in the canal. Any water that does not infiltrate into the ground from these
pits will be returned to the canal via a return ditch or pipe.

More detailed site construction information describing: (1) test site survey and layout (2)
specifications for pits/basins/pits used for infiltration (3) water supply design (including diversion
from canals if appropriate) (4) monitoring points (both on and off site) and (5) site access controls
(fences, etc.) are described in detail in Attachment 1, (1A-1E), Engineering Design.

Test Operations
Test operations describe how the site will be used during testing and possible reasons for changing
the test as new data and information is collected during the test. Test operations inchude:

1. Test timing, including timing of recharge and monitoring frequencies
2 Quantiﬁes of water used

3. Outside influences that effect test, including weather (probably freezing), elevated tiver
turbidity, river flooding, trip wires for identifying potential offsite impacts before they occur
so they can be mitigated and or testing suspended to prevent worsening conditions

4. Responsible parties for diversion and delivery of water, operation of test, monitoring, and
data review REC EIVED

5. Permissions required to access offsite monitoring points

These are discussed further in the following paragraphs. WATER RESOURCES DEPT
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Testing is tentatively planned to begin in the winter of 2003/2004 and continue for 5 years. Test
operation will generally be conducted in the winter when Walla Walla River flows are at their highest
and irrigation activities are at their lowest. A maximum of approximately 50 cfs will be delivered to
the test site during normal operation. However, in the event minimum Walla Walla River flows are
not meet, water will not be diverted from the river for test site use. Depending on stream flows in
any given year, recharge water may be delivered as early as December to as late as March/April. In
addition, in the event of prolonged freezing weather, test site operation may be temporally suspended
to avoid ice damage to the canal diversion on the Walla Walla River, the canal system itself, and/or
the recharge pits and related structures.

Water quantities delivered to the test site will be monitored via a gauge at the diversion from the
canal into the test site. The return canal from the test site back into the canal will also be monitored
to determine the quantity of water that leaves the test site (if any) because it did not infiltrate into the
ground. Based on this monitoring data, and estimated evaporation loses that could occur during
operation; water quantities discharged to the ground will be calculated.
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Groundwater levels in the immediate vicinity of the test site will be monitored before, during, and
following recharge test events via three (at a minimum) observation wells constructed during
characterization, potentially via existing water wells in the area if any can be found that can be used
for shallow aquifer water level monitoring, and potentially with new observation wells built as the test
progresses. Duting the recharge test event, tentatively scheduled for the winter/spring of 2003/2004
water levels will be measured as follows:

1. Throughout the calendar year water levels will be measured at least weekly, beginning with
the granting of the limited license.

2. In the month prior to the anticipated start of recharge activity and in the month following
the termination of recharge, water levels will be measured daily.

3. During recharge water levels will be measured daily, at a minimum.

Based on preliminary engineering design studies (Attachment 1) and the hydrogeologic assessment
(Attachment 6) most, if not all, of the water delivered to the test site will probably infiltrate into the
ground. However, because this project is a test project, the current plan is to initially operate the test
site at approximately half capacity. The quantity of water discharged to the site will than be increased
or decreased as experience and observations dictate. Final operating quantities will determined based
on test results.

Water quality data will also be collected before, during, and following recharge events. Parameters to
be collected, sampling timing, and other water quality monitoring information are presented in the
Monitoring Plan (Attachment 5).

Qutside Influences .

The primary currently identified outside influences on testing are Walla Walla River flow levels,
freezing conditions, source water turbidity levels, and increased groundwater water levels resulting
from testing that impact surface activities and conditions. The likely effects of these on testing, and
possible mifigation actions to be implemented during testing, are as follows:

Low flows in the Walla Walla River will impact testing because the use of Walla Walla River water for
recharge will be conditional, based on river flows exceeding a certain threshold. When flows do not,
water will not be delivered to the test site and testing will not occut.

High Walla Walla River flows may also effect testing. In the event of high flow duting a flood or
rapid snow melt event, turbidity will generally increase. The repeated delivery of turbid water to the
test site infiltration pits may eventually lead to plugging of pore space and reduced infiltration
capacity. To mitigate against this, delivery of recharge water may be terminated or scaled back duting
high flow events. Alternatively, the pits may be periodically re-excavated to remove these fines. The
preterred mitgation strategy for dealing with this will be based on monitoring and performance data
collected during testing.

The effects of freezing on the test are outlined earlier in this Attachment and repeated here. In the
event of prolonged freezing weathc, test site operation may be temporally suspended to avoid ice
damage to the canal diversion on the Walla Walla River, the canal system itself, and/or the recharge
pits and related structures and to avoid the risk of ice jams forming in the canal, backing up water 1n
the canal, and causing flooding adjacent to the canal.

It is possible that recharge testing could cause groundwater levels to reach the ground surface at
locations where human activity and habitat 1s negatively impacted. One of the main purposes of
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groundwater level monitoring 1s to identify increasing water levels in the test site area in order to: (1)
directly observe the effects of recharge on water levels (2) use these observations (in conjunction
with characterization data) to evaluate whether or not recharge is having an impact on groundwater
levels that could lead to surface problems, and (3) identify when and where this type of problem may
occur. If water level monitoring data suggest increased groundwater levels are approaching the
ground sutface and that flooding of low lying areas seems possible, the quantity of recharge test
water being delivered to the infiltration pits will be reduced or, if necessary, terminated.

Responsible Parties and Access Permission

The test will be managed primarily by the Hudson Bay District Irrigation Company, lead by John
Brough, Operations Manager, and the Walla Walla Basin Watershed Council (WWBW(C) technical
staff, lead by Mr. Bob Bower, Hydrologist. HBDIC and WWBWC staff (or a subcontractor working
for the HBDIC and WWBWC) will compile monitoring and testing data, prepare repotfs as
necessary to meet license requirements, and in consultation with Hudson Bay Irrigation District
(HBDIC) staff make decisions regarding timing and quantity of water delivered to the site and when
to suspend recharge activities. Submittal of all monitoring reports to OWRD will be the
responsibility of HBDIC and WWBWC staff. The HBDIC and WWBWC may choose to
subcontract report preparation and delivery to a subcontractor.

HBDIC staff will be responsible for operating all facilities associated with removing recharge test
water from the Walla Walla River and delivering it to the test site, including operation of the
diversion structure which routes water from the canal into the pits. HBDIC staff also will maintain
all equipment associated with water delivery and pit operation, including reexcavation of the pits, if
necessary.

Mitigation

As stated above, one of the objectives of monitoting is to tdentify likely unintended consequences of
recharpe testng before they occur. When the precursors to these consequences, such as changing
water quality detrimental to aquatic habitat or groundwater levels rising to close to the surface in
areas where shallow groundwater is not desired, can be detected soon enough via monitoring,
recharge activities will be modified and/or terminated to mitigate against these effects.

Reporting

Data and observations collected during testing, including monitoring data, will be compiled into
reports. The basic objective of these reports will be to describe what was done during the test, what
was observed at the monitoring points, interpret the data collected, and recommend changes to
testing, monitoring, and mitigation plans. These reports will be produced annually. Based on the
proposed recharge schedule, annual reports will be submitted to OWRD in the summer following
each winter recharge test.

Mote frequent reporting will be done when monitoring reveals the presence of an undesired effect
from testing. If monitoring reveals that undesired consequences of testing are likely to occur,
WWBWC staff (or designated representative) will report the monitoring information to OWRD staff.

At the conclusion of the 5-year recharge testing done under the limited license a final report will be
prepared. The final reports will describes the project, data colleted during testing and monitoring,
interpretations of how well the recharge project worked in achieving project goals, and
recommendations for future operations. The final report will be submitted to OWRD in the summer
following the fifth annual winter recharge event.
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Attachment 5. Proposed Monitoring Program, 690-350-0020(3)(b)(A)

Overview of Basin Wide Monitoring Plan

In 2003, the WWBWC expanded its watershed monitoring strategy to include collecting basin line
information for the numerous spring-creeks and district ditches spread out across the Walla Walla
River valley (Oregon). Starting in June 2003, many new flow stations (15-minute stage and
temperature recorders) were installed at or near the sources of nearly all the springs in the Oregon
portion of the system (Figure 2). The WWBWC monitoting program has a total of 28 continuous
flow stations with additional 15 continuous static well recorders with many more manual
measurement locations. The objectives of this monitoring (specifically for the spring-creek and
shallow aquifer system) is to accomplish the following:

1. Be able to discern between Walla Walla River Water (coming from districts water rights and
use) and spring waters (emerging strictly from the shallow aquifer). It i1s understood that the
application of irrgation water will undoubtedly show up as spring returns, but this
monitoring 1s intended as a beginning to understanding this complicated system.

2. Collect baseline information on spring flow as it relates to seasonal and yearly fluctuations.
3. Many of the spring-creek monitoring stations were sited based on the presence of historical
data collected by Piper (USGS, 1933). Where Piper had collected spring-creek flow, we
attempted to locate our gauges as near as possible to his historic data sites. The intention is
to allow us_the ability to compare and contrast historical and current spring-creek conditions

based on a significant period of time. Most of these Piper’s original sites were located
upstream of any irtigation with draws, making them key locations for us in this type of
comparison.

4. Monitor water table levels continuously for daily, seasonal and yearly fluctuations and timing.
Some of the wells being recorded have periods of record dating back to the 1930s, allowing
us some opportunity to understand any long-term changes in the aquifer system.

Recharge Project Monitoring Plan

The proposed ground water recharge project exists inside this larger monitoring network and it is
expected that this will help provide useful information in testing of the proposed testing (see below).
Some of the sites shown in this larger network were specifically located to provide proximal and
distal pre-construction and operation information for this project (Figure 2). Site specific monitoring
includes observation wells and surface monitoring stations (Attachment 5B).

Monitoring for the site-specific proposed testing is designed to meet four basic objectives. These are
to identify: (1) changes in the natural system caused by factors other than those related to testing, (2)
changes i the natural system caused by the testing (track the test performance), (3) potential
problems caused by the testing that may require modification or termination of the test and/or
mitigation actions, and (4) events that effect test operations, such as a freezing or a flooding. To
meet these objectives, monitoring will track:

1. Source water quality and volume comuing onto the test site
2. Up-gradient groundwater water quality

3. Up-gradient groundwater level changes to provide the information needed to differentiate
recharge test effects from other, natural and artificial, effects on the groundwater levels
beneath test site '
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4. Down-gradient groundwater quality and levels, both near and distal to the test site
5. Sutface water discharge and quality changes

Four basic types of monitoring points are planned for this project:

1. Source water RECEIVED

2. Testsite groundwater

3. Distal groundwater WATER RESOURCES DEPT

SALEM, OREGON
4. Surface water (e.g., springs).

Monitoring data collected at these points during testing will be evaluated against what is known about
pre-test conditions to identify testing effects on the surrounding environment, differentate those
effects from others in the environment, and identify when changes in test operations appear
necessary. Pre-test conditions will be determined during the planned site-specific characterization
activities described in Attachment 4 and are partially described in the preliminary hydrogeologic
assessment (Attachment 6).

This preliminary monitoring plan discusses monitoring activities to be undertaken at the four types
of monitoring points and sampling and QA/QC protocols.

Sampling and Analysis Program

The groundwater-monitoring program proposed for the test project is outlined in the following
sections. Annual reporting is proposed and a Water Quality Analysis Report will be prepared
following five years of testing.

As stated in the introduction, four types of monitoring are proposed: (1) soutce water at the test site
(2) site-specific groundwater (3) distal groundwater and (4) surface water (springs).

(1) Source Water at Test Site

Source water monitoring will be at the point of diversion onto the test site. Monitoring will include
both watet quantity and quality. The volume of water delivered to the test site will be monitored via
a gauge at the diversion. Water quality samples will be collected at the gauge.

Proposed monitoring frequency is as follows:

Gauge data will be recorded 15-minute readings via a continuous recording data logger. Rating
measurements and tables will be generated for each surface flow site and continuously checked
for shifts.

Three source water quality-sampling events are proposed for each yearly seasonal recharge
period. They are proposed for approximately: (1) one month prior to the projected beginning of
the recharge period (2) during the mid part of the recharge period and (3) approximately one
month following the end of the recharge period. The exact timing of these will be based on
predicted Walla Walla River flows and may vary from year-to-yeat. OWRD and ODEQ staft
will be notified by WWBWC staff of pending sampling events at least two weeks prior to each
sampling event.
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The results of source water quality monitoring will be used to determine if modifications to test
operations are warranted. During testing different sampling frequencies may be tried to identify
those that are most effective.

(2) Site Groundwater

Site groundwatet monitoring, consisting of the collection of water quality and water level data, will be
conducted at the three observations wells built during characterization. The purpose of site
groundwater monitoring is to establish water quantity and quality impacts from testing to
groundwater in the immediate vicinity of the site. In addition, up-gradient monitoring will be used to
differentiate test impacts from those caused by other activities not controlled by the testing.

Proposed monitoring frequency is as follows:
Water levels will be measuted weekly throughout the year when recharge testing is not underway.

In the month prior to, during, and the month following the yeatly seasonal recharge period,
water levels will be collected daily (at a mintmum) for the first year of testing. Measurement
frequency during subsequent years will be based on previous observations and proposed in

annual reports.

Three groundwater quality sampling events are proposed for each yearly seasonal recharge
period. They are proposed for approximately: (1) one month prior to the projected beginning of
the recharge period (2) during the mid part of the recharge period and (3) approximately one
month following the end of the recharge period. The exact timing of these will be based on
predicted Walla Walla River flows and may vary from year-to-year. OWRD and ODEQ staff
will be notified by WWBWC staff of pending sampling events at least two weeks prior to each
sampling event.

The proposed locations of site-specific groundwater observation wells are shown on Figure 1. The
results of groundwater quality and Jevel monitoring will be used to determine 1f modifications to test
operations are warranted. During testing different sampling frequencies may be tried to idenufy
those that are most effective.

(3) Distal Groundwater

Distal groundwater mbnitoring, consisting of the collection of water quality and water level data, will
be conducted at observation wells more distal from the test site than the site observation wells.
Initially, during the first year of recharge testing, these wells will probably be previously constructed
water supply wells that can be used by WWBWC staff and can be shown to be open to only the
shallow aquifer. If funding for new wells can be procured for subsequent years, dedicated distal
groundwater observations wells may be built to improve the monitoring coverage.

A minimum of 3 distal observation wells will be used, 1 up-gradient and 2 well down-gradient. The
locations of these will be determined during site specific characterization currently planned for the
winter of 2003. Monitoring frequency is the same as proposed for site-specific groundwater
monitoring, Figure 5B shows the approximate site locations for the site-specific observation wells.

Distal monitoting will be used to identify longer tetm quantity impacts from testing. This includes
the formation and migration of a groundwater mound and recharge water plume at, and away from,
the test site, towards intended and unintended receptors. Up-gradient monitoring will be a part of
this so that testing effects can be differentiated from offsite events. Sampling frequency will be
determined from characterization data and modified as more is learned during testing.
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(4) Surface Water (Springs)

The WWBWC is currently monitoring most of the surface springs, creeks and rvers of Oregon’s
lower Walla Walla River basin (See Figure 2.) While this project will specifically Surface water
monttoting in Dugger, Johnson and Goodman Spring-Creeks will be done to identify the effects of
recharge on flow. This monitoring will include the collection of both water quality (specifically
temperature), flow and habitat improvements (photo-documentation). As with groundwater
monitoring, surface water monitoring will need up-gradient and pre-project condition monitoring
information so that effects unrelated to test site operations/testing can be differentiated from those
due to testing. Pre-project surface flow monitoring was started during the 2003 summer irrigation
season at Dugger and Johnson Spring-Creeks in the form of a continuous.

Sampling Parameters

Sampling methods are specified in the folowing sections. The chemical monitoring parameters are
to be conducted on a two-tiered system. Level 1 monitoring will be conducted during all three watet
quality-monitoring events (each recharge period). Consistently elevated concentrations of nitrate will
be inidate the level 2 chemical analysis. Samples will be tested for chemicals in the level 2 list.
Operation of the recharge project will depend on the absence/presence of the chemical parameters
on this list. ATTACHMENT 5B describes the specific method and documents used to determine
the level 1 and 2 chemucal parameters (pestcides, herbicides, msecticides, fungicides, etc.) listed
below.

Monitoring is proposed for the following parameters:

Physical Parameters (all monitoring types)

Static water level (in observation and WWBWC network well)

Standard field parameters, including pH, turbidity, electrical conductance, and temperature
Flow (in cubic feet per second)

Chemical Parameters —Level 1 (On-site monitoring only)

Total nitrogen as nitrate (screening parameter for Level 2 Chemical screening)

TKN

Total dissolved solids

Chemical oxygen demand RECEVJ ED
Chloride

Orthophosphate WATER HES()UF\GES DEPT

= AL EM, OREGON
Fecal Coliforms (Presence/absence only) SALE

Chemical Parameters ~Level 2 (On-site monitoring only)
Rubigan (Fenarimol)

Ridomil (Metalxyl)
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Systhane/Rally (Myclobutanil)
Devrinol (Napropamide)
DDD-DDE-DDT

Elgetol (IDNOC sodium salt)
Alar/B-Nine (Daminozide)
Lindane (Lindane)

Sampling dates will be coordinated for all monitoring points used in the project.

This list of analytes was selected to optimize routine sampling to address constituents commonly of
concern (nutrients and salt) and provide prompt indication of potential impacts by analyzing for
anions (nitrate and chlonde) that are known as groundwater tracers (DEQ, 1995). Additional
parameters will be proposed for future sampling if the results of the initial proposed sampling
indicate this 1s necessary.

Sampling Procedure
Equipment and sampling procedures proposed for recharge test monitoring are provided in the
following sections.

Equipment
Ihis section lists the equipment for groundwater monitoring. H ECE' VEU
Submersible pump (Grundfos or similar) or dedicated batlers/sampling line

Temperature measuring instrument (Vemco data logger) _
WATER RESOURCES pEpT
pH and conductivity meter(s) with calibration reagents SALEM, OREGON

Water level and flow meters (Tru-traks, In-sitn Mini-trolls, Stevens 420 lpggers, 0.01 foot resolution
required)

Shipping cooler with ice packs or ice
Five-gallon pail marked at the 5-gallon level, stopwatch
Laboratory supplied sample containers with appropriate preservatives

Tap water, deionized water, phosphate-free soap, cleaning brushes, field note book, log sheets

Water Level

An electronic water level meter will be used to measure the depth to groundwater in each
observation well to the nearest 0.01 foot. Static water levels must be measured at the indicated
reference point prior to purging any water from the well. The reference points will be on the top of
the observation well casings. The static water levels in all wells should be measured on the same day
for each site. Coordination with quarterly sampling of other wells in the vicinity should be
atternpted. Accumulation of sediment in the well should also be checked by lowering a weighted
tape to the bottom of the well, reading the depth at the well casing’s reference point, and comparing
this value to the as-built well depth.
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Decontamination

All non-disposable field equipment that may potentially come in contact with any soil or water
sample shall be decontaminated in order to minimize the potential for cross-contamination between
sampling locations. Thorough decontamination of all sampling equipment shall be conducted prior
to each sampling event. In addition, the sampling technician shall decontaminate all equipment in
the field as required to prevent cross-contamination of samples collected in the field. The
procedures described in this section are specifically for field decontamination of sampling equipment.
At a minimum, field-sampling equipment should be decontaminated following these procedures:

1. Wash the equipment in a solution of non-phosphate detergent (Liquinox® or equivalent) and
distilled/deionized water. All surfaces that may come in direct contact with the samples
shall be washed. Use a clean Nalgene and/or plastic tub to contain the wash solution and a
scrub brush to mechanically remove loose particles. Wear clean latex or plastic gloves

during all washing and rinsing operations. RECE‘VED

2. Rinse twice with distilled/deionized water. a0 Inae

3. Dry the equipment before use, to the extent practicable. WATER RESOURCES DEPT

. . , SALEM, OREGON
Purging and Field Parameters (On site wells only)

Sufficient water will be purged to ensure that the sample collected represents water from the
geological formation. Borehole volumes are calculated as the volume of water in the casing and the
volume of water in the filter pack.

During purging, measure pH, temperature, and electrical conductivity of the water removed. Ata
mimmum, these parameters are measured at the start of purging and after each successive borehole
volume is removed. Temperature should be measured first because it changes most rapidly. Purging
continues until at least three borehole volumes have been purged and the field parameters are
established to within % 10 percent over three consecutive measurements. At this point, the
observation well is considered adequately purged and can be sampled.

Occasionally, obsetvation wells installed in low permeability formations may be purged nearly dry
(within 6 inches of bottom of well) prior to stabilization of groundwater parameters and prior to
purging at least three borehole volumes. If this happens at least one set (more if possible) of purge
water groundwater parameters (pH, temperature, EC) need to be measured. Sample collection can
be done after the water level has recovered at least 75 percent of the drawdown ensuring most of the
well water is from the formation. Prior to groundwater sample collection several measurements are
required as explained above. These include static water level and total depth, pH, temperature, and
electrical conductivity.

All field instruments should be calibrated each day prior to sample collection. Instrument calibration
and maintenance should precisely follow the manufacturers recommended procedures. Electrical
conductivity and pH standards used to calibrate the insttuments should be within the range
encountered at the monitoring sites. Calibration records should be recorded on the sample collection
forms.

Water Sampling

Samples will be collected after sufficient water has been purged according to the procedure described
above. Samples will be collected from the discharge end of the pump hose after the flow rate has
been reduced to less than approximately 0.2 gallons per minute. Discharge from a bailer should be
controlled to minimize agitation and aeration. Sample containers should be sealed with tape, labeled,
and immediately placed in a cooler with ice. Sample containers should be filled completely to
eliminate head space. Sample containers should be provided by the analytical laboratory and should
be requested at least one week in advance of the sampling. The containers should be appropriate for
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the parameters analyzed and all shipping coolers should have chain-of-custody seals placed on them
prior to shipping. ,

One additional sample should be collected from one of the sample points for quality control
purposes. This sample should be evaluated as a “blind duplicate.”

Sample Preservation and Holding Time. Samples should be stored immediately after collection in an

ice chest containing sufficient ice to cool the samples to 4 degrees Celsius (°C). Use “blue ice” if
possible. If water ice must be used, the ice should be sealed in plastic bags, 2s should the sample

bottles. Samples should remain cooled at 4°C and delivered to the laboratory within 24 hours of
collection. Sample receipt at the laboratory must be sooner if analysis includes parameters with a
shorter holding time. Care should be taken to prevent excessive agitation of samples or
breakage/leakage of containers. Samples should be analyzed within the specified holding time for
each constituent.

Resampling

In accordance with OAR 340-40-030(5), resampling is done if monitoring indicates a significant
increase (or decrease for pH) in the concentration of a monitored parameter at a sampling point.
Determining if a significant increase in parameter concentration has occurred is customarily done
either by assessing concentrations in relation to established concentration limits or by using a
statistical analysis. Since background or baseline conditions have yet to be established for the test site
a concentration limit has not been set and insufficient data exists upon which to base a statistical
analysis. The criteria to guide resampling decisions will be reevaluated is subsequent test project
annual reports.

Chain of Custody and Sample Handling

A chain-of-custody form should be completed and signed by the sampler on the day samples are
collected. The chain-of-custody form must be signed by laboratory personnel upon receipt and any
other individuals that maintain custody of the samples in the interim. Coolers should be sealed and
shipped or driven to the lab as soon as possible. The method of shipping (bus, next day air, etc.) is
usually determined by the parameter having the shortest holding time. In any case, shipping times of
more than 24 hours should not be used as the cooler(s) may warm and compromise sample quality.

Field Records and Data Validation

All field notes, analytical results, and other pertinent data associated with the project should be
maintained in a secure location and be archived for at least a five-year period. Data validation for
both field and lab Quality Assurance and Quality Control (QA/QC) will be performed using a
checklist. All pertinent information with respect to QA/QC will be checked.

The following items are included on the QA/QC review checklist:

1. Field data sheets (or notebooks) and observations (observations are used to check for
potentially erroneous data) will be reviewed to make sure they are completely filled out.

2. Chain-of-custody forms will be completed, being signed by all sample handlers.
3. Holding times for all constituents will be met.
4. Fleld blind duplicate results will be evaluated to make sure they are compatible.

5. Laboratory method blanks, matrix spike, matrix spike duplicates, and surrogate percent
recovery data supplied by the analytical laboratory will be evaluated to make sure they are
compatble. '

RECEIVED
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Data Reporting and Statistical Analysis
The following procedures for reporting analysis are proposed for this project.

Record Keeping

All field notes, laboratory results, critical calculations, and published reports will be maintained at the
WWBWC office for a period of five years following completion of the final testing and monitoring
report. If possible, both paper and electronic copies will be maintained.

Evaluation

Monitoring data and observations should be evaluated when they are recetved from the sampler and
laboratory.

Materials to be received include:
Field monitoring and sample collection records

Original laboratory reporting sheets
Data evaluation will include:

1. Verification of analytical methods and detection limits, along with the date the analysis was
performed

2. Review of document handling, sampling and analytical problems, and actons taken to
cotrect any problems

3. Summatizing water level data in tabular and/or graphical form
4. Summarizing water quality analytical results in tabular form and [or graphical form
5. Performing data validation checks, as appropmate to the data set

6. Identfying any significant increases in parameter concentrations (will be done later in project
only after enough data has been collected to warrant)

Annual Review and Reporting

All monitoting activities performed during the previous monitoring year will be included in an annual
repott to be submitted to OWRD during the summer following the preceding seasonal recharge
period. The annual report will present the following information:

Water quality data, including duplicate sample results in tabular form and time-series plots for
specific parameters

Water level data, including hydrographs showing water level changes over time

Basic statistical parameters for each parameter of interest: mean, median, maximum, minimum,
standard deviation, number of data points, and number of non-detects

Evaluation of all field and laboratory data, including observed changes and groundwater flow
direction and gradient :

Discussion and conclusions, including recommended changes to recharge testing

RECEIVED
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The methods needed to evaluate water quality and water level data will depend on the objectives of
the evaluation. In general, the principal objective is to evaluate whether ot not recharge tests have
affected groundwater levels and quality. Evaluation methods include: a comparison of water quality
data with a concentration limit or with background water quality; comparison of water quality over
time; or comparison of water quality between up-gradient and down-gradient wells. For the test site,
insufficient data are available for a statistical analysis to be performed because concentration limits
have not yet been established. Untl that time, evaluation of dataset trends will be solely qualitative,
but revisited in each annual report until a database has been compiled that is sufficient for statistical
analysis.

Final Recharge Test Project Report

At the conclusion of five years of recharge testing under the limited license a final report will be
prepared. The report will contain the data collected for the test project; analysis and interpretation of
that data (including statistical analysis as appropriate), and a recommendation for proposed future
artificial groundwater recharge activities at the test site. The report will be complete enough to serve
as supplemental material to a permanent artificial groundwater recharge permit under OAR 690-350-
0110, if such a permit is sought following completion of the test project.

Monitoring Plan Attachments

Attachment 5A. Methodology Water Quality Assessment and Evaluation
Attachment 5B. Figure 5A Map of On-site Recharge Well Locations
Attachment 5C Chemicals of interest for Hudson Bay Recharge Project

RECEIVED
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Attachment 6, Site Hydrogeology, 690-350-0020(3)(b)(C), (E), and (G) (attached)

Attachment 7. Source Water Quality, 690-350-0020(3)(b)(D)

Overview

This project will utilize winter-spring flow from the Walla Walla River as the sowrce water for recharge
during the project operation. The time period that Walla Walla River water will be used is November
15% through May 15%. A review of existing reports and data was conducted to identify any areas of
concern regarding source water quality for the recharge project. What little information that exists
for source water qua]_ify conditions is discussed below.

In 2003, the WWBWC tracked turbidity levels through a winter storm event (1/27/3 through 2/3/3)
and found turbidity levels to be a potential issue on the Walla Walla River (mainstem) during peak
flow events (WWBWC, Unpublished data). Turbidity could be problematic for project operations, as
it may act to decrease the rate of infiltration by plugging and layering the bottom of the recharge pits.
Turbidity may also be a preliminary screen for fecal contamination issues, as bacteria may use the
large particles as a vector for mobilization.

The other known soutce water quality information was obtained from the Environmental Protection
Agencies STORET database. STORET provided some historical water quality data that showed
several parameters (circa 1960s) that were accounted for in the recharge project’s monitoring plan
(ATTACHMENT 5). STORET data that was collected nearest to the source water POD at the
Little Walla Walla Diversion (NE % NW 7, Section 1, SW % NE Vs Section 12, TSN, R35E, W.M.;
DIV .PT. 1) is attached in table form as ATTACHMENT 7A.

From the review of all known source water information, the parameters that appeared to be of
concern are:

1. TFecal Coliforms
2. Turbidity

There was no other relevant information found for source water quality conditions. The monitoring
plan covers the establishment of source water quality conditions during operation of the recharge
facility. This will insure safe water quality conditions fot the recharge project.
Attachment 7A Source Water Quality Information

RECEIVED
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HUDSON BAY AQUIFER RECHARGE PROJECT
ENGINEERING REPORT

This project entails diverting water from an existing irrigation ditch to three pits to be
excavated for the purpose of infiltrating the water into the shallow aquifer. Project
features include a concrete check structure in the existing White Ditch, a concrete flow
measuring flume, an open ditch, three excavated pits, pipes connecting the pits and an
outflow ditch from the down stream pit.

These items were sized to handle 50 cubic feet per second (cfs) of water. This is the
amount anticipated will be available from excess flow in the Walla Walla River and that
the Hudson Bay District is able to deliver.

Data gathered to design the project consisted of a site topographic survey and installing
two sites for testing the water infiltration capacity of the natural materials and
determining the layers in the soil profile. In addition the Soil Survey of Umatilla County
Area, Oregon was consulted. This is a US Dept. of Agriculture, Natural Resources
Conservation Service publication giving general soils information.

The topographic survey data was used to prepare a topographic map with one foot
contour intervals at a scale of 1" = 60". This information was used to help determine the
location of the project features.

Two test pits were excavated to a depth of 6'-7' each. A 24" diameter by 5' long section
of corrugated metal pipe was set on end in the bottom of the pit and about one foot of fill
placed around it to hold it in place. Water was pumped into the pipe at a rate that would
sustain a water depth of one foot in the pipe. Both flow rate and total flow was measured.
The test was run for 6.25 hours in the first pit and 3.5 hours for the second pit.

PIT #1

Soil profile:

0-12" sandy loam

12"-36" gravelly sandy loam, approximately 50% of the material volume is gravel size
particles with an estimated D 54 size of about 0.75"

36"-48" sandy loam, in parts of the trench this layer does not exist

48"-7" gravelly sandy loam approximately 20% of the volume is gravel size particles

The inflow rate at the end of the test period was 4.0 gallons per minute (gpm). This
resulted in an infiltration rate of 1.7 gpm/sq. ft./ foot of head.

RECEIVED

WATER RESOURCES DEPT
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PIT #2

Soil profile:

0"-13" gravelly sandy loam

13"-39" cobbly sandy loam, the Ds; of the gravel is approximately 1"
39"-52" gravelly sandy loam

52"-? sand gravel mix D sy estimated to be about 0.25"

In this pit the inflow rate of 11.9 gpm was maintained for 3.5 hours and at no time did
water puddle in the bottom of the pipe. The infiltration rate is in excess of 3.8 gpm/sq. ft.

The area needed for infiltrating the water was determined assuming an infiltration rate for
the entire area of 3.0 gpm/sq.ft./ per foot of head. For an inflow rate of 50 cfs the
infiltration area needs to be 7480 square feet. The infiltration rate of 3.0 gpm/sq.ft. was
chosen because the pits will be located in the area with soil surface texture similar to test
pit #2.

Due to the possibility of fine soil particles plugging the infiltration area, unknowns
concerning the long term infiltration rate and that the amount of water available is not yet
known extra infiltration area is being provided. Three separate pits with bottom
dimensions of 50 feet X 100 feet are proposed. This will provide an infiltration area of
15,000 square feet.

The pits will be excavated to a depth of about 5 feet to get below the second sandy loam
layer noted 1n both test pits. This will allow the water depth to be 2.5 feet - 3.5 feet. That
will increase the rate of infiltration over the test values derived with one foot of water
depth. The overall safety factor for the infiltration area is well over 2.

Inflow to the system will be measured with a ramp flume and continuously recorded.
The ramp flume is sized to provide 5% flow rate accuracy over a flow range of 10 cfs-50
cfs

Any outflow from the last pit will be safely returned to the White Ditch through a 12-inch
pipe. The pipe will be on a slope that will keep water from flowing out of White Ditch.

;o
By iyt S oo Date: 8/21/03

Bernagd J. Hewes
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LAND USE
INFORMATION SHEET

This information is needed to determine if the proposed project
complies with statewide planning goals and is compatible
with local comprehensive plans (ORS 192.180)

CITY/COUNTY LAND USE INFORMATION (to be completed by local planning official):
NG Hudsow ey preqe

Please cigea((‘/‘t;)\éig@ %e one that apph@e?s prel Cot

[] This project is not regulated by the local comprehensive plan and zoning ordinance.

[X] This project has been reviewed and is compatible with the local comprehensive zoning
ordinance. (Please cite appropriate plan policies, ordinance section, and case numbers.)
S, 05 (o
[_] This project has been reviewed and is not compatible with the local comprehensive pian
and zoning ordinance. (Cite appropriate plan policies, ordinance section, and case
numbers).

[ ] Compatibility of this project with the local planning ordinance cannot be determined until
the following local approvals are obtained:

Conditional Use Permit Development Permit
Plan Amendment Zone Change
Other

An application has __ hasnot __ been made for the local approvals checked above.

* Signature of Local Official: J/)/a ?77[%/1,(]/

Title: g’m/cr W/Mmu?f Date: S—297—-03

Must be authorized signature from your local City/County Planning Department

RECEIVED
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OWERB Restoration Application
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ATTACHMENT 5A: Methodology to Determine Chemical Constituents for Water Quality
Assessment and Evaluation

Introduction:

The Artificial Groundwater Recharge rules (OAR 690-350-120) require both up front water quality
and a water quality-monitoring plan. Further, for any recharge project the rules (OAR 690-350-120
(3) (b) require an applicant to either obtain a water quality permit (typically a water pollution control
facility (WPCF) permit) or show that a permit is not necessary. Also, rules OAR 690-350-120 (3)(g)
require 2 “Project Description Report” (ATTACHMENT 5) that outlines the proposed groundwater
quality-monitoring plan. This attachment is intended to specifically help clarify the method by which
the list of chemical constituents was determined.

Project Area Sample Chemical Review Methodology

Working with Tom Darnell, OSU Extension agent in Milton-Freewater, a chemical constituents
review was conducted in order to determine what types of chemicals should be examined in the
surface and groundwater monitoring for the project. Several steps were followed to determine which
chemicals were of interest.

Review Steps

1. Reviewed the ODEO Report: April 1999 Milton-Freewater Groundwater Quality Study: As part of
the Statewide Groundwater Monitoring Program (Richardson, et. al., 2000). Particular attention was
focused on the constituents tested, testing protocol and timing, and the results-conclusions.

2. Reviewed OSU Extension Pesticide Properties Database and determined which were used in r_he
Milton-Freewater area and a list was comprsed. (Table 4A1, 4A2)

3. Determined which were currently and/or historically used in the area utilizing past chemical
studies in the basin (see references). This included interviewing the current landowner on the
site-specific history of chemical use on that property (see signed written statement below).

4. Determined which chemicals were important to monitor for during the recharge period
(winter-spring). Considered each chemical’s typical seasonal application period, solubility in
water, soil half-life, and soil movement ratings.

5. Considered project design (top soil removed), and finalized list of chemicals of interest.

Final List of Chemicals to Monitor for Recharge Project

Chemicals Cusrently Used:

Rubigan (Fenarimol) RECEIVED
Ridomil (Metalxyl)
Systhane/Rally (Myclobutanil)
Devrinol (Napropamide)

WATER RESOURCES DEPT
Chemicals Historically Used: SALEM, OREGON

DDD-DDE-DDT

Elgetol (DNOC sodium salt)
Alar/B-Nine (Daminozide)
Lindane (Lindane)
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Laboratory Resources

Nitrate Analysis:

Chemical Analysis:

Walla Walla County-City Health Department
310 W. Popular, P. O. Box 1753

Walla Walla, WA 99362

Telephone (509) 527-3290

KUO Testing Labs, INC.
337 south 1st Avenue
Othello, WA 99344
Telephone: (509)-488-0118

RECEIVgp,
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Attachment 5B Map of On-Site Monitoring Well Locations
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History of Chemical' Usc: Recharge Site Specific
Landowner Statement of Past Use:

“Gentleman.

1

1 hare been the onner of a certain pascel of land in the ralley with an addiess Luowsr as 84140 Prunedale Rd.,
Melton-Freenater. Oreoon, 97862,

I hare onned this Land since 1978 at whech time we took orer the exusting orchard of apples and farmed it for twn years
art which tinte we beean remoring rarious blocks of tress and replanting swith new rarieties. In the past fen: years we
ratsed Nursery Tree Stock aund oo fereling the fand 1o it present condetion. ketiing i lay in 0 dormant stage for a
year and then planting corer vps to ensach the soil for a futnre ey orchaid,

The pesticides applications wfye the normal tree frit pesticides as allowed by regutations of the ludustry. The herbicede
applations weie Rosnd-Up. NS inizane and Paraguat. No othes chemecals were used on thes pasvel of land dureng ny
annercip. If you chowld brdother grestions. please contact e al the olloning: (3-41)-278-6305. (509)-386-6173,
or ()4/) ))X 37)2 ne e

Dare: /2 "/ 7“0.3

RECEIVED

WATER RESOURCES DEPT
SALEM M, OREGON

' Chemical 1s defined here to include insecticides, fertilizers, herbicides, rodenticides, fungicides, aad all other

non-natural cheneals,



ATTACHMENT 7A: Source Water Quality Data

1STORET RETRIEVAL DATE 99/06/23

402388 28 AWALL03780

46 01 08.6 118 24 45.1 4

WALLA WALLA RIVER AT HWY 11 (MILTON-FREEWATER)
41059 OREGON UMATILLA

PACIFIC NORTHWEST 131007

COLUMBIA RIVER BASIN BELOW YAKIMA RIVER

WATER RESOURCES DEPT
SALEM, OREGON

E:]Grey areas samples that correspond to Recharge Project

RECEIVED

21400000 17070102007 00
0000 FEET DEPTH

INITIAL DATE 67/04/24 67/08/21)67/12/11
INITIAL TIME 1235 1400 1440
MEDIUM WATER WATER | WATER
00010 WATER TEMP  CENT 8 255 7
00011 WATER TEMP FAHN 46.4% 77.9% 44.6%
00027 COLLECT AGENCY CODE 10 10 10
00070 TURB  JKSM  JTU 250 2

00080 COLOR PT-CO  UNITS 20 4

00095 CNDUCTVY AT 25C MICROMHO 67 225 200
00300 DO MG/L 103 12.2 10.6
00301 DO  SATUR PERCENT 89 150 89
00310 BOD 5DAY MG/L 0.7 13 0.9
00400 PH SU 73 8.3 7.7
00410 T ALK CACO3 MG/L 30 108

00500 RESIDUE TOTAL  MG/L 518

00530 RESIDUE TOT NFLT MG/L 368 11

00610 NH3+NH4- N TOTAL MG/L 0.13 0.34

00612 UN-IONZD NH3-N MG/L 00048 0363

00619 UN-IONZD NH3-NH3 MG/L 00058 .043%

00620 NO3-N TOTAL MG/L 0.03 0.02

00660 ORTHOPO4 PO4  MG/L 0.06 0.16

00760 SWL  PBI  MG/L 1K 1K 29
00940 CHLORIDE TOTAL MG/L 2

00945 SULFATE SO4-TOT MG/L 8 33

22413 HARDNESS TOTLDISS WTR MG/L 28

31505 TOT COLI MPN CONF /100ML 620 2400 7000
31615 FEC COLI MPNECMED /100ML 230
31677 FECSTREP MPNADEVA /100ML

SOURCE: STORET DATABASE PAGE:1

68/04/02 68/08/05
1615 1750
WATER WATER

8.5 25
47.3% 77.0%
10 10
10 3
3 5
72 243
11.4 10.7
99 131
0.5 1.3
75 8.40L
33 105
99 184
10 10
0.38 0.32
002% .040%
002% 0493
0.07 0.38
0.1 0.18

1K

1 8
4 14
37 99
60 230

68/12/16 69/03/04 69/12/10

1100 1510 1145
WATER WATER WATER
5 8.6 5
41.0% 47.5% 41.0%
10 10 10
8 7
3 1

69 95
12.2 11.6 11.7
95 99 94
1.6 0.8 1.5
7.2 7.6 7.5
30 54
101 118
21 18
0.17 0.08
00038 00038
00048 .0004%
0.54 0.73
0.56 0.16
2 2
4 6
35 49
2300 620 450K
240

70/04/28

930
WATER
6
42.8%
10
1
3
71
12.7
105
1.5
7.5
31
87
12
0.12
.0005%
.0006%
0.13
0.03

24
620
60

10/16/03



ATTACHMENT 7A: Source Water Quality Data

INITIAL DATE . 70/07/13[70711/30] 71 /05711 71/08/16[72702728] 72/08/30 [ 737027121 73/06/13 73/09/24
INTTIAL TIME 1400 1645 | 2000 1620 1610 1130 845 1055 1400
MEDIUM WATER | WATER | WATER WATER | WATER | WATER | WATER | WATER WATER
00010 WATER TEMP CENT 24 5.5 155 26 9 20.5 2.5 16.5 16
00011 WATER TEMP  FAHN 7528 | 4195 | 5998 7889 | 4825 | 68935 | 3658 | o178 60.8%
00027 COLLECT AGENCY CODE 10 10 10 10 10 10 10 10 10
00070 TURB JKSN  JTU 5 3 1 28 2 15 3 2
00080 COLOR PT-CO  UNITS 0 1 2 10 s | s 5 0
00094 CNDUCTVY. FIELD ~ MICROMHO 90

(SAMPLE CONTINUED FROM PREVIOUS PAGE)

INITIAL DATE 70/07/13)70/11/30171/05/11 71/08/16§72/02/28§72/08/30473/02/12} 73/06/13 73/09/24
INITIAL TIME 1400 1645 | 2000 1620 | 1610 1130 845 1055 1400
MEDIUM WATER | WATER | WATER WATER | WATER | WATER | WATER | WATER WATER
00095 CNDUCTVY AT 25C MICROMHO 236 66 51 200 & 221 87

00300 DO MG/L 12,5 115 9.5 14.2 11 125 12.9 11.7 115
00301 DO SATUR PERCENT 151 95 99 172 97 137 97 11708 115.08
00310 BOD 5DAY MG/L 2 0.7 0.8 23 0.7 0.9 1.4

00400 PH su 8.6 7.5 7.3 8.9 7.1 8.4 73

00410 TALK CACO3 MG/L 29 21 9% 23 92 29 2 95
00500 RESIDUE TOTAL  MG/L 89 75 172 280 170 100 153 164
00530 RESIDUE TOT NFLT MG/L - 12 12 4 106 8 32 10 3
00610 NH3+NH4- N TOTAL MG/L a w 0.34 0.06 0.66 0.09 0.14 0.04 0.1 0.17
00612 UN-IONZD NH3-N MG/L W S 23 001§ | 00038 2158 | 00028 | 013§ | .00008$

00619 UN-IONZD NH3-NH3 MG/L 1 SO 8 .002% .0004% 261§ 00028 .016% .00010§%

00620 NO3-N TOTAL MG/L b = 5% 0.02 0.1 0.15 0.3 0.51 0.14 0.36 0.39
00625 TOTKJEL N MG/L O © 3= 0.2

00650 TPO4 PO4  MG/L w = zu 0.3

00660 ORTHOPO4 PO4  MG/L x = g3 0.06 0.09 0.13 0.09 0.04 0.09 0.1 0.14
00930 SODIUM NADISS MG/L < 2.4 2.8

00935 PTSSIUM  K.DISS MG/L = 2 15

00940 CHLORIDE TOTAL MG/L 1 0.7 5 0.8 3 1 6 4
00945 SULFATE SO4-TOT MG/L 3 1K 11 3 11 2 6 4
22413 HARDNESS TOTLDISS WTR MG/L 26 19 80 22 84 28 71 79
31505 TOT COLI MPN CONFE /100ML 230 2400 | 2400 230 620 620 290

31615 FEC COLI MPNECMED /100ML 230 45K 45K 45K 45K 60

SOURCE: STORET DATABASE PAGE:2 10/16/03
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1STORET RETRIEVAL DATE 99/06/23

402389 28AWALL04860

4554 13.611822029 4

WALLA WALLA RIVER U/S MILTON-FREEWATER
41059 OREGON UMATILLA

PACIFIC NORTHWEST 131007

COLUMBIA RIVER BASIN BELOW YAKIMA RIVER
21400000 17070102011 00

0000 FEET DEPTH

INITIAL DATE

INITIAL TIME

MEDIUM

00010 WATER TEMP  CENT
00011 WATER TEMP  FAHN

00027 COLLECT AGENCY CODE
00070 TURB JKSN JTU

00080 COLOR PT-CO  UNITS
00095 CNDUCTVY AT 25C MICROMHO

00300 DO MG/L

00301 DO  SATUR PERCENT
00310 BOD 5DAY MG/L
00400 PH SU

00410 T ALK CACO3 MG/L
00500 RESIDUE  TOTAL  MG/L

00530 RESIDUE TOT NFLT MG/L
00610 NH3+NH4- N TOTAL MG/L
00612 UN-IONZD NH3-N  MG/L
00619 UN-JONZD NH3-NH3 MG/L
00620 NO3-N TOTAL MG/L

00660 ORTHOPO4 PO4 MG/L
00760 SWL PBI MG/L

00940 CHLORIDE TOTAL MG/L
00945 SULFATE. SO4-TOT MG/L
22413 HARDNESS TOTLDISS WTR MG/L
31505 TOT COLI MPN CONF /100ML
31615 FEC COLI MPNECMED /100ML
31677 FECSTREP MPNADEVA /100ML

» D DD DD y D D D » D D D B B B B B
ATTACHMENT 7A: Source Water Quality Data
30 2100 T
’ DEP
REsoU“CES
L E:ALEM, oREGOM

67/04/24 67/08/21167/12/11168/04/03 68/08/06168/12/16]69/03/04]69/12/10
1300 1520 1700 810 905 1030 1540 1055
WATER WATER | WATER | WATER WATER | WATER | WATER | WATER

6 21 5 6.5 16 5 0.4 3

42.8% 69.8% 41.08 43.7% 60.8% 41.0% 43.5% 37.4%

10 10 10 10 10 10 10 10

5 7 15 2 5 9 12 2

6 2 4 4 4 3 2 0

59 180 69 57 93 57 63

11.2 8.7 11.9 11.6 9.7 11.1 11.6 12.9

94 101 98 98 102 87 99 100

0.6 0.8 1.1 0.6 0.4 0.2 0.7 12

7.4 75 7.5 73 73 7 7.5 7.7

26 32 32 26 40 16 27 33

89 101 83 113 98 92 81 67

2 8 6 7 22 26 7 6

0.14 0.17 0.32 0.12 0.18 0.11 0.06 0.03

0005%  .002% 0018 0003$ 0018 0001% | .0003% | .0002%
0006%  .003% 0025 00043 001% 0002% | .0003% | .0002%

0.01 0.02 0.02 0.03 0.04 0.39 0.3 0.12

0.02 0.1 0.1 0.07 01K 0.01 0.11 0.1

8 1K 1 '

1 5 1 1 6 2 2 0.8

3 0.6 15 3 1 3

23 36 29 24 32 25 26 31

230 620 210 230 620 210 60 60

210
5K
PAGFE:4 10/16/03

SOURCE: STORET DATABASE



INITIAL DATE

INITIAL TIME

MEDIUM

00010 WATER ~TEMP  CENT

00011 WATER TEMP  FAHN
100027 COLLECT AGENCY CODE
00070 TURB JKSN  JTU

00080 COLOR PT-CO  UNITS

00094 CNDUCTVY FIELD MICROMHO
00095 CNDUCTVY AT 25C MICROMHO
00300 DO MG/L

00301 DO  SATUR PERCENT
00310 BOD 5DAY MG/L

00400 PH SU

00410 TALK CACO3 MG/L

INITIAL DATE

INITIAL TIME

MEDIUM

00500 RESIDUE TOTAL MG/L
00530 RESIDUE TOT NFLT MG/L
00610 NH3+NH4- N TOTAL MG/L
00612 Uin-IONZD NH3-N  MG/L
00619 UN-IONZD NH3-NH3 - MG/L
00620 >0O3-N TOTAL MG/L
00650 T PO4  PO4 MG/L

00660 ORTHOPO4 PO4 MG/L
00930 SODIUM NADISS MG/L
00935 PTSSIUM K,DISS MG/L
00940 CHLORIDE TOTAL MG/L
00945 SULFATE SO04-TOT MG/L
22413 HARDNESS TOTLDISS WIR MG/L
31505 TOT COLI MPN CONF /100ML
31615 FEC COLI MPNECMED /100ML

SOURCE: STORET DATABAST.

ATTACHMENT 7A: Source Water Quality Data

74/05/06 74/07/30 74/11/11 75/05/27 75/07/08 75/11/10

1420 1745 1630 1930 1745 1745
WATER WATER WATER WATER WATER WATER
10.5 205 105 27 4.7
50.9% 68.9% 50.9% 80.6% 40.58%
10 10 10 10 10 10

7 2 1 1 2 1.0K

5 5 1K 5 15 1K
49 80 55 170 80
-53 90 54 195 72
10.8 9 10.8 8.7 11.9
101 103 102 106 95
1 0.3 0.6 3 0.4
7.5 8 7.3 8 7.7
17 34 33 20 65 34

74/05/06 74/07/30 74/11/11 75/05/27 75/07/08 75/11/10

1420 1745 1630
WATER WATER WATER
62 76 63
39 4 1K
0.03 0.02 0.06

00023 .0008%
.0002% .0010%

0.01 0.05 0.06
02 02

0.01 0.14 0.08
2.1 3

1.6 2.4

0.4 0.9 1
2 1 2
14 27 27
60 7000L

45K 620

PAGL:6

1930 1745 1745
WATER WATER WATER
64 180 87
5 38 3
0.01 0.19 0.02
.00004% 012% .0001%
.00005% 014§ .0001%
0.1 0.72 0.12
0.3 0.5 01
0.09 0.08 0.11

2.4 8.4 3

13 35 2

1 6 1

2 8 2

19 60 27
230 7000 2400
45 7000 230
] E B
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LAND LEASE

1. PARTIES

The parties to this Lease are HULETTE M. JOHNSON, SHIRLEY A.
JOHNSON, and H. MARC JOHNSON, hereinafter referred to as Landlord, and
HUDSON BAY DISTRICT IMPROVEMENT COMPANY, and Oregon Non-
profit Improvement District, hereinafter referred to as Tenant.

2. DATE

This Lease will begin the first of the following month, after the Tenant has
obtained a water right certificate for the purpose of ground water recharge for this
site from the State of Oregon.

3. DESCRIPTION OF LEASED PREMISES

Landlord leases to Tenant and Tenant leases from Landlord, under the
terms and conditions stated herein, the real property in Umatilla County, State of
Oregon, described in Exhibit “A” attached hereto and by such reference
incorporated herein.

4. TERM OF LEASE

The term of this Lease will be from the date of this lease for a period of
five(5) years. Tenant shall have the option to renew this lease with notice to
Landlord of not less than 90 days prior to the end of the initial term and any
renewal terms for future additional five year terms upon the mutual agreement of
renegotiated rental terms for each renewal period.

5. POSSESSION

The Tenant shall be granted possession of the property upon execution of
this document by all parties, together with the receipt of the initial lease payment
as prescribed in RENT.



6. RENT

Tenant shall pay advance annual rent payments in the amount of three
thousand six hundred dollars($3,600) plus annual assessment for irrigation water
for surface water rights delivered by Tenant to 84140 Prunedale Road, beginning
with INV # 1276C for 2003. Landlord shall pay same assessment to Tenant upon
receipt of said annual assessment payment from Tenant. Tenant shall make each
annual payment for the term of this lease to Landlords address, 52833 Sunquist
Road, Milton-Freewater, Oregon, 97862, or otherwise as notified. The initial
payment shall be due on the date this agreement is executed by Tenant and
Landlord, and Tenant it therefore granted possession to said real property.

7. INSURANCE

Tenant shall maintain liability insurance on the leased property in an
amount acceptable to the Landlord and shall provide proof of such insurance
naming Landlords as additional insureds. Tenant shall also be responsible for
necessary insurance on laborers. Tenant shall also be responsible for insurance
coverage on personal property kept or installed upon this leased premises.

8. USE OF PREMISES

Tenant agrees that they will use the property for ground water
recharge/storage, ponding. -

9. LANDLORDS OBLIGATIONS

Landlord shall install electricity, pump, collection pond and mainline with
the assistance of Tenant necessary to connect the source of irrigation water
provided by Tenant to the existing delivery systems of Landlord’s.

If there is a mortgage or other encumbrance on said premises, Landlord
covenants to keep same in good standing, at all times, to make payments when
due and not to suffer or permit default in said encumbrance.

Landlord shall pay all property taxes upon the real property subject to this

lease in a timely manner.
RECEIVED
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10. TENANT’S OBLIGATIONS

Tenant shall provide all labor and materials for the construction of the
ground water recharge pond, Landlord’s irrigation collection pond and pumping
station or other improvements required by Tenant, including maintenance of
bridges and culverts.

Tenant shall pay all taxes of any kind and necessary insurance for labor to
maintain to maintain improvements including any increase in property taxes as a
result of said improvements as made by Tenant.

Tenant shall pay for all maintenance and operation of improvements
constructed on said premises.

Tenant agrees that earth material excavated from the recharge pond shall
be placed along the edges of the recharge area to produce a basin-like pond.
Excess material shall be placed in other areas of Landlords property as directed by
Landlord and spread evenly where located so that agricultural activities may

continue.

Tenant upon termination of lease, shall replace all soil to a level
topography using stored material from the sides of said ‘recharge’ pond, together
with other off site soil as approved by Landlord, necessary to rgturn fhe regharge

pond to a level premise feragricuttural-growing-activities.

Tenant shall pay for all costs incurred for control of noxious{weeds
vegetation around perimeter of ponding areas, and shall spray the pqrimeter of
said pond including the banks of the Hudson Bay Canal and the Pleasantview
Canal including bridges and culverts to maintain a clean ground cover as directed

by Landlord

Tenant shall provide signage for trespass prevention and notice of man-
made hazard upon premises at the commencement of work efforts at the recharge
area.

Tenant shall install any and all fences and gates necessary as may be
required by an insurance company or others around the recharge pond.



i
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11. LIENS SALEM, OREGON

Tenant shall pay, as due, all claims for work done on and for services
rendered or materials furnished to the leased premises incurred and owing by
Tenant and shall keep the premises free of any liens resulting from acts of the
Tenant.

12. COVENANTS OF TITLE

Landlord covenants that he is the owner of the above described property
free of any encumbrance that would impair or interfere with Tenant’s rights under
this Lease, and that Landlord has full right and authority to lease the premises
described herein.

13. WASTE
N\

Tenant shall not commit or permit to be committed any waste, strip,
damage to or misuse of the premises.

14. INDEMNIFICATION

Tenant shall indemnify, hold harmless and defend Landlords from all
claims, loss or liability arising out of or related to any activity of Tenant on the
leased premises or any condition of the leased premises in the possession\ or under
the control of the Tenant.

15. ASSIGNMENT

No part of the leased property may be assigned, mortgaged, or subleased,
nor may a right of use of any portion of the property be conferred on any third
person by any other means without the prior written consent of Landlord. This
provision shall apply to all transfers to and by trustees in bankruptcy, receivers,
administrators, executors, and legatees. No consent in one instance shall prevent
the provision from applying to a subsequent instance.



16. DEFAULT
The following shall be events of default:

Fatlure to pay rent when due.

Failure of either Landlord or Tenant to comply with any other term
or condition or fulfill any other obligation of this Lease within twenty(20) days
after written notice by Landlord or Tenant specifying the nature of the default with

reasonable particularity.
Abandonment by the Tenant of the property

If the default is of such a nature that it cannot be completely remedied
within the twenty-day period and the defaulting party thereafter proceeds with
reasonable diligence and in good faith to effect the remedy as soon as practicable,
default shall not be declared unless the defaulting party ceases to effect the
remedy.

17. TAXES

The Landlord shall pay all real property taxes for real property for the term
of this Lease. Tenant shall be liable to pay any taxes, personal or real, incurred as
a result of improvements placed upon the leased premises.

18. NONWAIVER .
Waiver by either party of strict performance of any provision of this Lease

shall not be a waiver of or prejudice the party’s right to require strict performance
of the same provision in the future or of any other provision of this Lease.

19. ATTORNEY FEES
If suit or action is instituted in connection with any controversy arising out

of the Lease, the prevailing party shall be entitled to recover, in addition to costs,
such sums as the Court may adjudge reasonable as attorney fees.

RECEIVED
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20. SUCCESSION

Subject to the above-stated limitations on transfer of Tenant’s interest, this
Lease shall be binding upon and inure to the benefit of the parties, their respective
successors and assigns.

21. INSPECTION OF PREMISES

The Landlord reserves the right to themselves and their agents to go upon
the premises at reasonable and proper times to inspect the same for the purpose of
determining that the Lease is being properly observed and that all of the terms of
this lease are being performed by the Tenant.

22. IMPROVEMENTS

Any improvements to the real property by Tenant shall remain the property
of the Landlord upon termination of this Lease, unless the Tenant obtains the
written consent of Landlord to remove said improvements prior to the time the
improvements are placed on the property. However, Tenant shall be responsible
for refilling the recharge “pond” as set forth in paragraph 10 above.

23. TERMINATION

The Tenant agrees to deliver the property to the Landlord at the end of the
term of this Lease and in as good a condition as when accepted, and pursuant to
paragraph 10 above.

24. TIME 1S OF THE ESSENCE

The parties acknowledge and agree that time is of the essence with respect
to all of the terms, conditions, and provisions of this Lease.

25. NOTICES

Any notice required or permitted under this Lease shall be given when
actually delivered or when deposited in the United States Mail as certified mail,

addressed as follows: RECE|y ED

WATER REgq
URCES p
SALEM, OREGoy EPT



LANDLORD: HULETTE M. JOHNSON, et., al.
52833 Sunquist Road
Milton-Freewater, Oregon 97862

TENANT: HUDSON BAY DISTRICT IMPROVEMENT
COMPANY
P.O. Box 110
Milton-Freewater, Oregon 97862

26. WATER DUES

The annual irrigation water dues as billed to Landlord by Tenant shall be
paid by Landlord to Tenant as billed. As part of the rent agreement in paragraph
6 above, Tenant shall pay Landlord an equal amount of said water dues within
thirty(30) days of receipt of said water dues from Landlord, during the term of this
Lease and any renewals thereof.

27. CAPTIONS AND HEADINGS

The captions and headings throughout this Lease are for convenience and
reference only and the words contained therein shall in no way be held or deemed
to define, limit, describe, explain or modify the meaning of any provisions of or
the scope or intent of this Lease.

28. ENTIRE AGREEMENT

This document is the entire, final, and complete agreement of the parties
pertaining to the Lease of the premises described herein, and supersedes and
replaces all written and oral agreements theretofore made or existing by and
between the parties or their representatives in so far as the premises are
concerned.

RECEIVED
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IN WITNESS WHEREOF, the parties have executed this Lease on the /T day of

( zzd _égr, 2003.

J/v JOHNSON,

H. MARC JO}—D\@
TENANT:
HUDSON BAY IMPROVEMENT CO.

' D
o YA = gl R
/t’s Sec réas AN 80 2008

N
WATER RESOURCES DEPT

STATE OF OREGOI)\ISS ) SALEM, OREGON

Counry of Ymats//e- )

nthis /57"  da of&t 2003 personally appeared before me the above named
HULETTEM.JO ,OHIRLEY M. JOHNSON/)and H. MARC JOHNSON and acknowledged
‘(/(/ e foregoing to be a voluntary act and deed.

|

o e N TN N NN TN
OFFICIAL SEAL
KATHLEEN F. YENNEY
NOTARY PUBLIC-CREGON
<. v COMMISSION NO. 337142
e Y COMMISSION EXPIRES SEFT. 24, 2004

F-2Y-200

STATE OF OREGON )

County of MZZJSS'

On this /5 — e day oLQQtZO% personall ap eared before me the above named
John C- 2 evba mlnscapamtyas vy [ Jeasmaer of HUDSON

BAY IMPROVEMENT CO. and acknowledged the foregoing tobe a voluntary act.

SEONCONE RSN TN
OFFICIAL SEAL

KATHLEEN F. YENNEY
NOTARY PUBLIC-OREGON
COMMISSION NO. 337142

57 4y COMMSSON DIPRES SEFT 24, 2004 _



OFFICIAL SEAL

STATE OF OREGON ) SIS JACQUELINE A. BUTTS
" NOTARY PUBUC-OREGON

)ss COMMISSION NO. 368700
County of Umatilla ) MY COMMISSION EXPIRES MAY 15, 2007

On this _Ac* day of ocfpber 2003, personally appeared before me
the above named 4. mare o hnaon , and acknowledged the foregoing
to be a voluntary act and deed.

NOTAKY PUBLIC FOR OREGON

My commission €xpires mmay ;S 20802
7 4

\ RECEIVED
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TRACT 1I:

Townshitp 6 North, Ranae 25, East of the Hillamette Heridian:

Section 33: A tract of land Tpcated in the South Half of the
Northeast fNuarter, and beina a portion of that ' tract of lTand
convaved tg Hilliam J. Jackson, by Deed recarded in Book 369,
Page 267, Decd Records, and being described as follows, to-wit:

Commencing at the quarter section corner on the line between
Sections 33 & 34; running thence North 20 chains: thence Hest
32-167100 chains; theance Scutheasterly 32-16/7100 chains, more or

less, to a point ogn the center line; running East and ilest throuch

said Section 33, said point being 7 chains -West of the point

of beginning; thence East 7 chalns to the point of beginninag.
Excéptina Theréfrom, beainning at the Northeast corner of tne
Southeast Quarter of the wWortheast Quarter of said Section 33:
and running thence South 45 rods: then . lest 35-5/9 rods; thence
North 45 rods; thence East 33-5/9 rods to the place of beainning.

ATl being East of the Yillamette Meridian, Umatilla County, Oregon.

Subject to any &nd all water rights of way and roads.
R S

et

.
1

TRACT I11:

~f th'@ Cauths

et Nuearbaer
Susnh SS O Huarser

Beginning at the Northesst corner a
of tha Northeast Quarter of Sectian 33, Township 6 North. Ranqe
35; running thence Sguth 45 rods; thence West 35 and 5/9 rods:
thence WHorth 45 prods; thence East 35 and 5/9 rods to the
nlace of beginning., Excepting therefrom that tract of land
conveyed *p the State of Qregon, by and thyough 1ts State
Highway Commission by deed recorded in Back 130. Page 573 \
of the Deed Records of Umatilla County, Orecan, Atlso, excepting
any portion of said premises lying within that strip of land
conveyed to Walla ¥alla and Columbia River Raflroad Company, by
daed recorded in Book “D*, Page 834 of the said Deed Records.
A1l being East of the Hillamette Meridfan, in the (ounty
of Umatilla and State of Oregon;

ixcepting ary and al) water rights of way. ,
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JAN 30 2009

License No. ' WATER RESOURCES DEPT
SALEM, OREGON

STATE OF OREGON
WATER RESOURCES DEPARTMENT
APPLICATION FOR LIMITED WATER USE LICENSE
Applicant(s): &H)Soﬂ %ab D) g&\(\ A Lo éo’\'; ord (DN?ON}

Contact Person: TJoa Bisugh /jbku Lerba
~J

Mailing Address: £6.8.¢ 170
(54 {[93¢-4ses |

Telephone No:

I (We) make application for a Limited License to use or store the following described surface
waters or groundwater-not otherwise exempt, or to use stored water of the State of Oregon for a

use of a short-term or fixed duration:

1. SOURCE(S) OF WATER for the proposed use: __nJalla (ally Cer
tributary of slombsia i{oer .

2. TOTAL AMOUNT OF WATER to be diverted: _S©___ cubic feet per sécond, or £ -
gallons per minute. If water is to be used from more than one source, give the quantity
from each:

3. INTENDED USE(S) OF WATER: (check all that apply)
Road construction or maintenance;
General construction;

Forestland and rangeland management; or

] Other: A,lr\)[\;a\ Goumd water Mc\/\b(yb

4, DESCRIPTION OF PROPOSED PROJECT: Include a description of the intended place
of use as shown on the accompanying site map, the method of water diversion, the type of
.equipment to be used (including pump horsepower, if applicable), length and dimensions
of supply ditches and pipelines: Seo Y toc w0 Aoplhcatnd Jocomemt



RECEIVED

WATER RESOURCES DEPT
5. PROJECT SCHEDULE: (List day, month, and year) SALEM, OREGON

Date water use will begin ___ /- 04
Date project will be completed __// 07
Date need for water will be completed ___//- 05

NOTE: A completed water availability statement from the local watermaster, fees and a site
map meeting the requirements of OAR 690-340-030 must accompany this request. The fee for
this request is $100 for the first point of diversion plus $10 for each additional point of diversion.
The license, if granted, will not be issued or replaced by a new license for a period of more than
five consecutive years. The right granted will be subordinate to all other authorized uses that
rely upon the same source, or water affected by the source, and may be revoked at any time it is
determined the use causes injury to any other water right or minimum perennial streamflow.

REMARKS:

—————————

SIGNATURE of Applicant: g/ < %_L DATE: _/0-23-¢®

Titli% on - 74 @

I certify that I have examined the foregoing application and accompanying data, and
hereby grant a Limited License to use said water as described in the application, subject to all
water rights of record, and subject to any valid public interest cencerns which may become
evident.

This license shall be in effect beginning » 20___, and shall expire
»20___.
WITNESS my hand this y20___ .

Paul R. Cleary

Water Resources Department
Director

The licensee shall give notice to the Department (Watermaster) at least 15 days in advance of
using the water under the Limited License and shall maintain a record of use. The record of use
shall include, but need not be limited to, an estimate of the amount of water used, the period of
use 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.

The application was first received at the Water Resources Department at Salem, Oregon, on the
day of , 20___, at o’clock, M.

(Fall, 2000)
M:\groups\wr\forms\limited license appl
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2/5/04

To: Department of Environmental Quality
Eastern Region Pendleton Office 3 :
700 SE. Emigrant, Suite 330 WATER RESO;J:ECCE(;;NDEPT
Pendleton, OR 97801 SALEM, C

ATTENTION: Phil Richardson, (OWRD File # L1L-758)

From: Hudson Bay District Itrigation Company (HBDIC)
P.O. Box 110
Milton-Freewater, Oregon 97862

RE: Request for additional information; Artifical Ground Water Recharge Testing Project (OWRD
File # L.L-758)

To Whom It May Concern:

The purpose of this letter is to provide the additional information requested by ODEQ for the Artifical
Ground Water Testing Project (Attachment 5A: Methodology to Determine Chemical Constituents For Water
Quality Assessment and Evaluation and Attachment 5C: Chemicals of Interest for Hudson Bay Recharge
Project). The following addresses each of the items requested in the 2/3/4 letter.

e  Simazine has been included in Attachment 5C (see attached) along with the chemical properties
needed to screen the chemical If deemed appropriate, the chemical could be added to the final
screening list. Also, ODEQ had sampled for this analyte dudng the 1999 study, and was found not to
be a dsl:. (ODEQ, 1999).

e We concur that the four sampling events (once before, once shortly after, once duting and once
shortly before the end of the project) would be a more comprehensive way to screen for chemicals
duning the project. The final chemical list and their cost to process may pose some limitations as to
the arnount of samples we can collect. After we recetve the final list, we can assess costs and notify
ODEQ as to our financial constraints of adding a fourth sample.

e  Nitrate has been used as a surrogate for solubility in other pesticides studies. However, we concur that
unless it was possible to also know how it was applied and which chemicals most resembled its
physical properties, that it may have less application for this project. We will still intend however to
collect nitrate samples during recharge event(s) as a parameter of general water quality concern.

The additional nformation requested on the physical properties of the chemicals of concern is provided
below.

Objective: In order to assess the parameters of use for each of the chemicals of concern (yellowed in
Attachment 5C) in the project area. An assessment was conducted to better quantify the definition of “project
area” and the types of crops/chemicals used over that area. The additional information requested on the
chemicals of 1nterest were:

®  Application Method (see below)

e  Time of year chemical applied (see below)

®  Volume of chemical used per acte (see below)

®  Concentration of chemical in application (see below)

e  Percentage of project area receiving chemical (see below)
e  Recharge site irrigation method (see below)

e  Onsite use or offsite use (see below)

e  Curtent or historc use (see Attachment 5C)



Collaborators: Bob Bower (Hydrologist/Artifical Recharge Testing Project Manager), WWBWC and Tom
Darnell (Oregon State University Extension Agent).

Project Area: The project area was quantitatively defined to include the recharge testing site and the areas
along that the ditch providing the surface recharge water. Total ditch length and land use was determined using
a combination of recent aerial photographs (map wheel) and GIS mapping software. In order to calculate total
project area, a 20-yard streamside buffer! was applied to both sides of the ditch for total area calculations.

e  Total Length of Recharge Project area: 3.7 Miles

O 2 miles in ag area (54% of total length)

o 1.7 miles (46%) in Milton-Freewater city limits (no buffer value available).
e Total Ag chemical interest area: 14.6 acres

o Apples: 5 acres

o Cherres: 1.8 acres

o Pasture/open ground: 7.7 actes (no chemicals of interest used)

o Grapes: < 0.1 acre (minute use of chemicals of interest)
o  Total of Project atea with potential to receive chemicals: 47.3 % (city not included).

Specific area and use information:

APPLE ACRES
TOTAL

PRODUCT SEASON  RATE/ACRE %ACTIVE AI/ACRE AMOUNT 2

(MATERIAL) INGREDENT 5 ACRES
Amid-Thin May 251b 8.4 .021 Ib 105 1b
Rally Apnl-May 50 oz 40.0 20 oz 10.0 oz
Rubigan Apnl-May 12.0 oz 12.0 1.44 oz 72 oz
Ridomil3 Oct 1.5 fl 0z/1000sqft 49.0 32.0 oz 32.0 oz
Procutre Apual-May 12.0 oz 50.0 6.0 oz 30.0 oz
Intrepid May 16.0 fl oz 22.6 3.6 oz 18.0 oz
Success Aprl 8.0 fl oz 22.8 1.8 oz 9.0 oz
Bayleton ~ Apnl-May 6.0 oz 50.0 3.0 oz 15.0 oz
Provado May 8.0 oz 17.4 14 oz 7.0 oz
Elgetol* Apnl 1.0 gal N/A N/A N/A

RECEIVED

WATER RESOURCES DEPT
SALEM, OREGON

1 A recent United States District Court deciston (Case No. CO1-0132C) stated: “The Court further finds that
20-yard buffer zones for ground use... will substantally contribute to the prevention of jeopardy.”

http:/ /agrwa.gov/ PestFert/ EnvResources [fdocs/FinalOrder)11-22-04.pdf)
§Tota] amount on five acres 1s the probable maximum amount of matertal (active ingredient). Actual use
depends on variety, weather conditions and disease pressure. Rally, Rubigan. Procure and Bayleton are
fungicides used to control apple scab and/or mildew. Apple orchards do not receive an application of each
fungicide each season. The fungicides and insecticides are applied by air blast sprayer.
3 Ridomil 1s soil applied, either by hand gun or herbicide sprayer, at the base of the tree. Total amount used is
figured on 20 percent of the soil surface treated.
4 Elgetol use was discontinued in 1986.



CHERRY ACRES

TOTAL
PRODUCT SEASON  RATE/ACRE %ACTIVE ~ AI/JACRE  AMOUNTS
(MATERIAL) INGREDENT 1.8 ACRES
Success March-Apnl 7.0 fl oz 22.8 1.6 l oz 2.88 fl oz
Rally March-April 5.0 oz 40.0 20 oz 3.6 oz
Rubigan March-Apnl 9.0 0z 12.0 1.08 oz 1.9 oz
Procure March-Aprl  13.0 oz 50.0 65 oz 11.7 oz

OTHER PROJECT AREA ACRES

The other project areas were estimated not to have any of the chemicals of intetested (yellowed, Attachment
5C). The portion of the ditch passing through the city of Milton-Freewatetr was not considered for the
agricultural chemicals of interest. This portion of the ditch would predominantly be surrounded by lawns and
gardens. The types of chemicals used in these areas would include three from our orginal list: Dacamine (2,4
D), Round Up and Diazinon. These chemicals not typically applied duting the recharge project time period and
were thus determined to pose little isk. No chemicals were estimated to be used on the pasture/open acreage
areas.

Project site irrigation method: Landowner has informed us that sprinkler irrigation has been used at the
recharge site.

Project area irrigation method: All of the project Ag ateas are in sprinkler irrigation. The small parcel with
grapes are on 2 dop irrigation system:.

Onsite use or offsite use: A letter from the landowner described the onsite use in which Simazine was listed.
This chemical has been added to the comprehensive list.

Cutrent or historic use: The otiginal Attachment 5A and 5C included an assessment and categorization of
chemicals based on historic and current use.

Thank you for your time and attention.

) )

// f._;_,q ?-kil(‘ [ 5 ) /(Z l/ ;/ ¥

Jojn Brough, HBDIC Ditector

'JJ/@‘) Jile N H )/«QJ
Va2 s : /

RECEIVED

CC: Don Miller — OWRD AN 30 2009
Tim Bailey — ODFW ,
WATER RESOURCES DEPT
SALEM, OREGON

5 Total amount on 1.8 acres is the probable maximum amount of materal (active ingredient). Actual use
depends on pest populations and pressure and weather conditions. All pesticides are applied on ground by air
blast sprayer.



ATTACHMENT 5A: Methodology to Determine Chemical Constituents for Water Quality
Assessment and Evaluation

Introduction:

This attachment is intended to specifically help clanfy the process by which the proposed list of chemical
constituents were determined and to show that a ODEQ water quality permit will not be needed for this
limited license groundwater recharge project.

Chemical Constituents Review Methodology

It should be clearly reiterated that during construction of the recharge pits/ponds, the top 60 inches (5 feet)
of topsoil would be removed. This construction cnteria assists the project in two ways: (1) it minimizes the
chance of site specific chemicals being leached mto the ground water during the recharge process, (2) it
increases the rate at which recharge water can be applied by exposing the more transmissive substrate below
this top soil layer.

Wortking with our local pesticides expert, (Tom Darnell, OSU Extension Agent in Milton-Freewater) a review
was conducted to detemmine the types of chemicals to consider for dunng this project’s water quality
monitoring plan. A description of this review processed 1s presented below.

Chemical Review Process

1. Using the proposed water diversion time period (Nov 13t through May 15%), a comprehensive list of
chemicals! was compiled for the project area. This included interviewing the current landowner on the
site-specific history of chemical use on that property (see attached signed, written statement).

2. Chemicals were broken down into two classes: current chemicals were determined to be those that
have been used in the past several years in the project area, and historical chemicals are not currently
1n use, but have were used at some point in the past. This “project area” is defined as the area starting
at the Little Walla Walla diversion (on the Walla Walla River) through the lands adjacent to the ditch
network to the project site. Attachment 5C lists this comptehenstve list of chemicals in table form.

3. Reviewed the ODEO Report: . April 1999 Milion-Freewater Groundwater Quality Study: .As part of the
Statewide Groundwater Monitoring Program (Richardson, et. al., 2000). ODEQ’s well # UMA298 is located
proximal to the proposed recharge site which provides excellent preexisting information for this
project. Attached is a copy of the results and conclusions from that study.

4.  Using informaton from OSU Pestcides database (and several other websites), the complete list of
chemicals was further screened based on a set of sequential screening steps. Chemicals were selected

RECEIVED for the final monitonng list if they appeared to meet all of the criteria listed below.

a.  Currently and Historically used chemicals were choosen if:
. Soil 2 life = > period when last used, and if
. . Pesticide Movement Rating? > or = moderate, and 1f
WATER RESOURCES DEPT ii. ODEQ did not sample for it in 1999 study (UMA 298 well)
SALEM, OREGON

5. Exception to above selection process

a.  ODEQ sampled and found a “positive” detection of Dathal & Metabolites as a part of the
Phenoxyherbicide screen tests (ODEQ, 1999). The tesults noted:

“ Dacthal and its metabolites were detected in six samples as part of the Phenoxyberbicide screen. The
mascimum concentration detected (24.6 micrograms per liter) was much less than the 4,000 micrograms per
liter healthy advisory level. Therefore, the concentration of dacthal and metabolites is not believed to represent
problems to human bealth or the environment.” (ODEQ), 1999)

! Chemicals defined to include fungicides, herbicides, miticides, pesticides, and growth regulators.
2 The Pesticide Movement Rating as reported in OSU report, (OSU, 7999)



The plan is to test for this group of chemicals during the water quality monitonng pottion
of this project.

6. The final step in the review process was to evaluate if the final list of chemicals were “testable”. Two
pdvate water quality-testing laboratories (Kuo and Edge Analytical) were contacted and asked if they
were able to test for these chemicals in water samples. The results are noted in attachment 5C.

Screening process conclusions:

The final list of chemicals for testing is shown below. Scteening and/or testing information for the chemicals
Myclobutanil (Systhane, Rally), Taflumizole (Procure), Toadimefon (Bayleton), Imidaclopnad (Provado),
Methoxyfenozide (Intrepid), and Spinosad (Success)_was not available at the tme this document was
completed. If this information becomes available in the future, and shows evidence that they should not or
cannot be screened for, they would be dropped from the final testing list. Chemicals can also be added ot
deleted from the final list per request by ODEQ review staff.

Proposed List of Chemicals to Monitor for Rechatge Project

Fenanmol (Rubigan)

DNOC sodium salt (Elgetol)

Metalxyl (Ridomil) -
DCPA, (Dacthal @ Metabolites) RECEIVED
1-Naphthaleneacetamide (Amid-thin)

Myclobutanil (Systhane, Rally)

Triflumizole (Procure - .
Triadimefon (Bayleton WATER RESOURCES DEPT
Imidaclopnd (Provado) SALEM, OREGON
Methoxyfenozide (Intrepid)

Spinosad (Success)

Pre-conditions: Using Nitrate as the Indicator

Agricultural fertilizers are the primary source of nitrate in groundwater. Nitrate concentrations greater than 2-3
mg/L in well water indicate that chemicals applied to the land surface are reaching the gorund water system, so
detection of pesticides in these wells may be more likely. This relanonship between nitrate concentration and
pesticide detection may help identify wells at sk for contamination by pesticides. Laboratory analysts for
nitrate is simpler and less costly than analysis of pestcides. Consequently, many more Central Columbia Plateau
wells have been sampled for nitrate. (See attached repott and Réyer, S.J. and Jones, J.L., 1995, Nitrate concentrations
in ground water of the Central Columbia Platean: U.S. Geological Survey Open-Fite Report 95445, 4 p.)

After the monitoring wells and recharge facility has been constructed and before operation of the project, a
preconditions water quality test will be conducted of all chemical constituents (Levels 1 and 2 from
Attachment 5 Monitoring Plan). Samples will be collected from the (1) source water entering project site, (2)
upgradient on-site observation well, and (3) one of the two down gradient on-site observation wells.

Working in consultation with ODEQ staff, nitrate concentrations collected from this preconditions water
quality test will used along with other published information in order to determine a Warning Concentration
Level (WCL). This warning concentration level will be used to screen water quality during and after operation
of the recharge project. If concentrations exceed this level, operation of the recharge facility will be stopped
and a Level II water quality sampling will be done on both sutface and groundwater location to determine 1f
chemicals are present. Working with ODEQ, results will be reviewed and any operation changes will
implemented to avoid chemical contamination of the groundwater.

Laboratory Resources



Nitrate Analysis: Walla Walla County-City Health Department
310 W. Popular, P. O. Box 1753
Walla Walla, WA 99362
Telephone (509) 527-3290

Chemical Analysis: KUO Testing Labs, INC.
337 south 1t Avenue

Othello, WA 99344 RECEIVED

Telephone: (509)-488-0118

Edge Analytical
1151. Kanudson WATER RESOURCES DEPT
Burtlington, WA 98233 SALEM, OREGON

(360) 757-1400
(800) 755-9295

References and additional chemical resources used for the screening process:

Darell, T, Topielec, R. 1996, October. Nitrates and Bacteria in Groundwater: A Second Look, Mitton-Freewater Area,
Unatilla County, Orggon. Oregon State University Extension Service Water Quality Program.

Damell, T. Hart, ]. Vomocil, Jim. 1989. Nitrates and Bacteria in Groundwater: Milton-Freewater, Umatilla County
Oregon. Oregon State University Extension Service.

Darnell, T., Montgomery, M. L., Witt, |. M., 1989, July. Pesticides in Groundwater: Milton-Freewater, Umarilla County,
Oregon. Oregon State University

U.S. Geological Survey 1996, July. Fact Sheer 171-96: Article: The Nitrate Connection. US Government Printing
Office 774-398/20006 Region NO. 8
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ATTACHMENT B: RECORD OF USE (2004-2008)

Recharee Period of Hours of Total Water Use ON Water Use: Little Walla Walla
S songs o;mﬁon Diversion HBDIC Recharge Site | Diversion to HBDIC Recharge
& (actual) cre-feet) (Conveyance Loss)
Spring 2004 | 4/8/4t0 5/14/4 888 409 714
2004-2005 12/1/4t02/3/5 672 388 540
2004-2005 | 3/27/5104/30/5 720 650 579
2005-2006 i1/1/5t0 5/15/6 2544 2,813 2,046
2006-2007 | 11/1/6105/15/7 3072 3,278 2,470
2007-2008 |11/14/7 10 3/25/7 2400 1,939 1,930
2007-2008 | 4/10/8t0 5/15/8 840 820 676
Total 11,136 10,297 8,955
Sum of Recharge Project
19,252
and Conveyance 9,25
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t et e e e e € € ¢ ¢ € {
Attachment C: HBDIC Recharge On-Site Operations Infiltration
and Expansions (2004-2008) Area
Recharge . . Days f)f Peak Recharge Site ' Total Recharge | Total Recharge | Total Rechage
S Period of Operation| Operation Rate (cfs) Expansion (feetz) (acres) | Volume (acre Volume (acre-feet
casons (actual) ate (cfs Phase feet) (Gallons x 1,000) (season))
Spring 2004 | 4/8/4 10 5/14/4 37 8.0 T 15,000 0.3 409 133273 409 (2004)
2004-2005 12/1/4t02/3/5 28 6.8 1 15,000 0.3 388 126,398
1038(2004-5)
2004-2005 3/27/5t04/30/5 30 12.1 I1 47,420 11 650 211,803
2005-2006 11/1/5 0 5/15/6 106 13.2 I1 47,420 1.1 2,813 916,619 2813 (2005-6)
2006-2007 11/1/6 t0 5/15/7 128 12.8 11 47,420 1.1 3,278 1,068,140 3278 (2006-7
2007-2008 11/14/7 t0 3/25/7 100 18.4 I1 61,987 1.4 1,939 631,962
2759 (2007-8)
2007-2008 4/10/8 to 5/15/8 35 16.8 11 61,987 1.4 820 267,125
Total 464 10,297 3,355,320
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RECEIVED

Oregon Water Resources Department IAN 3 0 2009

WATER RESOURCES DEPT
) SALEM, OREGON
Final Order

Regarding Limited License Request 758

Requested Water Use

On November 11, 2003 the Water Resources Department received

completed LL request 758 from Hudson Bay District Irrigation Company for the use of 50.0 cfs from
the Walla Walla River, located in the SW1/4, NE1/4, Section 12, Township 5 North, Range 35 East,
W .M., for the purpose of artificial ground water recharge testing, for a period of five years, pursuant
to ORS 537.143 and 537.144.

Department Review

The Department, in consultation with Oregon Department of Fish and Wildlife (ODFW), Oregon
Department of Environmental Quality (ODEQ), and Confederated Tribes of the Umatilla Indian
Reservation (CTUIR), has determined that the requested use may be approved as conditioned and
limited below.

The use of water for artificial ground water recharge testing, as requested in limited license
application 758, 1s a use allowed under ORS 537.143.

Sufficient water is available, as required under 690-340-0030(1)(b), for this short-term, fixed
duration use. The Director may revoke the right to use water for any reason described in ORS
537.143(2).

The Department provided public notice of the application in the Department's weekly public notice
as required by OAR 690-340-0030(2). The Department has received comments related to the
1ssuance of the limited license. The authorization of Iimited license 758, as conditioned below, will
satisfactorily address the i1ssues raised in those comments.

Conditions and Limitations

The use of water from the Walla Walla River shall be limited to 50.0 cfs for the purpose of testing
artificial ground water recharge during a testing season of November 1 through May 15. Water may
only be diverted when there is adequate flow in the Walla Walla River to honor all existing water
rights. When water is diverted under this limited license, the use is further limited to times when
there is, at 2 minimum, the following streamflows in the Tum A Lum reach of the Walla Walla
River, between the Little Walla Walla River diversion and Nursery Bridge Dam and flowing past

This is a final order in other than contested case. Pursuant to ORS 536.075 and OAR
137-004-080 and OAR 690-01-005 you may either petition the Director for reconsideration of
this order or petition for judicial review of this order. As provided in ORS 536.075, this order 1s
subject to judicial review under ORS 183.484. Any petition for judicial review of the order must
be filed within the 60 day time period specified by ORS 183.484(2).




L

RECEIVED

Nursery Bridge Dam: November - 64 cfs, December and January - 95 cfs, February to May 15 - 150
cfs. Nursery Bridge Dam is located just downstream of Nursery Bridge and is downstream of the
Little Walla Walla diversion. The District 5 Watermaster, based on gage and/or streamflow
measurements, shall make the determination that the above described streamflows are flowing past
Nursery Bridge Dam. Diversion under this limited license shall cease when said streamflows are not
being met.

Based on a review of water quality information generated during the term of this limited license or
from other sources, ODEQ can require the licensee to terminate the diversion of water into the
recharge area. If monitoring data or other information results in identification of potential water
quality concerns ODEQ may require modifications to the existing limited license and/or require a
permit to address the water quality concems prior to reinitiating artificial ground water recharge.

The licensee shall install, maintain and operate fish screening and by-pass devices as required by the
Oregon Department of Fish and Wildlife to prevent fish from entering the proposed diversion. See
copy of enclosed fish screening criterial for information.

The 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. The Director may be prompted by field regulatory activities or by any other
reason to revoke the right to use water (ORS 537.143 (2) and OAR 690-340-0030 (6)).

The licensee shall give notice to the Watermaster at least 15 days, but no more than 60 days, in
advance of using water. The notice shall include the location of the diversion, place of recharge, the
quantity of water to be diverted and the intended use.

ORS 537.143(8) provides that a limited license cannot be issued for the same use for more than five
consecutive years. This limited license provides for the maximum allowable time.

The licensee shall meter all water use and maintain a record of use, including the total number of
hours of diversion and an estimate of the total quantity diverted. 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 Watermaster upon request.

Upon project completion, the licensee shall submit the record of use to the Water Resources
Department.

The licensee shall conduct artificial ground water recharge testing in a manner consistent with the
license application proposal. This includes monitoring the amount of water diverted from the Walla
Walla River and the amount delivered to the recharge pits from the ditch.

-

(4%
ﬂjl§s is a final order in other than contested case. Pursuant to ORS 536.075 and OAR
§?§—OO4—080 and OAR 690-01-005 you may either petition the Director for reconsideration of
gﬁ% order or petition for judicial review of this order. As provided in ORS 536.075, this order is
%ufgject to judicial review under ORS 183.484. Any petition for judicial review of the order must
thérfiled within the 60 day time period specified by ORS 183.484(2).
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Order

Therefore, pursuant to ORS 537.143 and ORS 537.144, limited license 758 is issued as conditioned
and limited above.

Issued February 13_ 2004

Enclosures - limited license and fish screen criteria

cc: Tony Justus, Watermaster, District 5
Tim Bailey, ODFW RECEIVED
Phil Richerson, ODEQ o
Rick George, CTUIR AN 50 2009
WATER RESOURCES DEPT
File SALEM, OREGON

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 better service.

Remember, the use of water under the terms of this limited license is not a secure source of water.
Water use can be revoked at any time. Such revocation may be prompted by field regulatory
activities or by any other reason.

Water Rights Section

Oregon Water Resources Department
158 12th ST NE

SALEM, OR 97310

Phone: (503)378-8455
Fax: (503)378-6203




FISH SCREENING CRITERTA FOR WATER 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 of 27%
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 not to cause fish impact. Wetted screen area depends on the water
flow rate and the approach velocity.

Approach velocity: The water velocity 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 or other means of conveyance that transports
fish back to the body of water from which the fish were diverted.

Active pump screen: Self cleaning 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 {ps (feet per second)
or 0.12 mps (meters per second). The wetted screen area in square feet 1s 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 for ditch 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.

For further information please contact:

Bernie Kepshire RECEIVED
Oregon Department of Fish and Wildlife
7118 NE Vandenberg Avenue
Corvallis, OR 97330-944 .
541757 4186 <255 ‘ WATERRESOURCES DEF]
i SALEM, ORE
bernard.m.kepshire @state.or.us
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This page to be completed by the local Watermaster.

WATER AVAILABILITY STATEMENT

Name of Applicant: Hudson Bay District Irrigation Co.  Application Number:

1.

To your knowledge, has the stream or basin that is the source for this application ever been regulated

for prior rights?
Yes DNO
If yes, please explain:

The Walla Walla River is typically short of water ta serve all rights in July, August,
September and Octaober.

Has the stream or basin that is the source for this application ever been regulated for minimum stream

flows?
D Yes No

If yes, please explain:

Do you observe this stream system during regular fieldwork?

RECEIVED
Yes DNO
[f yes, what are your observations for the stream? JAN 30 20
Typically there is extra water from November to June. WATER RESOURCES DEPT

SALEM, OREGON

Based on your observations, would there be water available in the quantity and at the times needed to
supply the development proposed by this application?

Yes DNO

What would you recommend for conditions on a permit that may be issued approving this application?

Limit diversion similarly to Hudson Bays permit #53662. Allow diversion when flows are in
excess of 64cfs in November, 95c¢fs in December and January, and 132 cfs in February to
May 15 each year.

Any other recommendations you would like to make?

Signa WM District # 5 Date: /ﬂé/éj’



Oregon Water Resources Department

Final Order
Regarding Limited License Request 758

Requested Water Use

On November 11, 2003 the Water Resources Department received

completed LL request 758 from Hudson Bay District Irrigation Company for the use of 50.0 cfs from
the Walla Walla River, located in the SW1/4, NE1/4, Section 12, Township 5 North, Range 35 East,
W.M., for the purpose of artificial ground water recharge testing, for a period of five years, pursuant

to ORS 537.143 and 537.144.

Department Review

The Department, in consultation with Oregon Department of Fish and Wildlife (ODFW), Oregon
Department of Environmental Quality (ODEQ), and Confederated Tribes of the Umatilla Indian
Reservation (CTUIR), has determined that the requested use may be approved as conditioned and
limited below.

The use of water for artificial ground water recharge testing, as requested in limited license
application 758, is a use allowed under ORS 537.143.

Sufficient water is available, as required under 690-340-0030(1)(b), for this short-term, fixed
duration use. The Director may revoke the right to use water for any reason described in ORS

537.143(2).

The Department provided public notice of the application in the Department's weekly public notice
as required by OAR 690-340-0030(2). The Department has received comments related to the
issuance of the limited license. The authorization of limited license 758, as conditioned below, will
satisfactorily address the issues raised in those comments.

Conditions and Limitations

The use of water from the Walla Walla River shall be limited to 50.0 cfs for the purpose of testing
artificial ground water recharge during a testing season of November 1 through May 15. Water may
only be diverted when there is adequate flow in the Walla Walla River to honor all existing water
rights. When water is diverted under this limited license, the use is further limited to times when
there is, at a minimum, the following streamflows in the Tum A Lum reach of the Walla Walla
River, between the Little Walla Walla River diversion and Nursery Bridge Dam and flowing past

This is a final order in other than contested case. Pursuant to ORS 536.075 and OAR
137-004-080 and OAR 690-01-005 you may either petition the Director for reconsideration of
this order or petition for judicial review of this order. As provided in ORS 536.075, this order is
subject to judicial review under ORS 183.484. Any petition for judicial review of the order must
be filed within the 60 day time period specified by ORS 183.484(2).




Nursery Bridge Dam: November - 64 cfs, December and January - 95 cfs, February to May 15 - 150
cfs. Nursery Bridge Dam is located just downstream of Nursery Bridge and is downstream of the
Little Walla Walla diversion. The District 5 Watermaster, based on gage and/or streamflow
measurements, shall make the determination that the above described streamflows are flowing past
Nursery Bridge Dam. Diversion under this limited license shall cease when said streamflows are not

being met.

Based on a review of water quality information generated during the term of this limited license or
from other sources, ODEQ can require the licensee to terminate the diversion of water into the
recharge area. If monitoring data or other information results in identification of potential water
quality concerns ODEQ may require modifications to the existing limited license and/or require a
permit to address the water quality concerns prior to reinitiating artificial ground water recharge.

The licensee shall install, maintain and operate fish screening and by-pass devices as required by the
Oregon Department of Fish and Wildlife to prevent fish from entering the proposed diversion. See
copy of enclosed fish screening criterial for information.

The 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. The Director may be prompted by field regulatory activities or by any other
reason to revoke the right to use water (ORS 537.143 (2) and OAR 690-340-0030 (6)).

The licensee shall give notice to the Watermaster at least 15 days, but no more than 60 days, in
advance of using water. The notice shall include the location of the diversion, place of recharge, the
quantity of water to be diverted and the intended use.

ORS 537.143(8) provides that a limited license cannot be issued for the same use for more than five
consecutive years. This limited license provides for the maximum allowable time.

The licensee shall meter all water use and maintain a record of use, including the total number of
hours of diversion and an estimate of the total quantity diverted. 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 Watermaster upon request.

Upon project completion, the licensee shall submit the record of use to the Water Resources
Department.

The licensee shall conduct artificial ground water recharge testing in a manner consistent with the
license application proposal. This includes monitoring the amount of water diverted from the Walla
Walla River and the amount delivered to the recharge pits from the ditch.

This is a final order in other than contested case. Pursuant to ORS 536.075 and OAR
137-004-080 and OAR 690-01-005 you may either petition the Director for reconsideration of
this order or petition for judicial review of this order. As provided in ORS 536.075, this order is
subject to judicial review under ORS 183.484. Any petition for judicial review of the order must
be filed within the 60 day time period specified by ORS 183.484(2).




Order

Therefore, pursuant to ORS 537.143 and ORS 537.144, limited license 758 is issued as conditioned
and limited above.

Issued Febyuary lz, 2004
Dudt el -6

}{ul irector
WatenKesources Department

Enclosures - limited license and fish screen criteria

cc: Tony Justus, Watermaster, District 5
Tim Bailey, ODFW
Phil Richerson, ODEQ
Rick George, CTUIR

File

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 better service.

Remember, the use of water under the terms of this limited license is not a secure source of water.
Water use can be revoked at any time. Such revocation may be prompted by field regulatory
activities or by any other reason.

Water Rights Section

Oregon Water Resources Department
158 12th ST NE

SALEM, OR 97310

Phone: (503)378-8455
Fax: (503)378-6203




FISH SCREENING CRITERIA FOR WATER 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 of 27%
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 not to cause fish impact. Wetted screen area depends on the water
flow rate and the approach velocity.

Approach velocity: The water velocity 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 or other means of conveyance that transports
fish back to the body of water from which the fish were diverted.

Active pump screen: Self cleaning 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)
or 0.12 mps (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 for ditch 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.

For further information please contact:

Bernie Kepshire
Oregon Department of Fish and Wildlife
7118 NE Vandenberg Avenue
Corvallis, OR 97330-9446
(541)757-4186 x255
bernard.m.kepshire @state.or.us

M:\docs\asr&recharge\hudsonbay\LL758final .wpd
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Hudson Bay Aquifer Recharge Project

An application for ASR Testing Limited License to
Oregon Water Resources Department (OWRD)
(OAR 690-350-0020) |
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Introduction

The Walla Walla Basin Watershed Council (WWBW(C), in cooperation with the Hudson Bay District
Improvement Company (HBDIC), has proposed to test shallow aquifer recharge at a site located
adjacent to the HBDIC’s White Ditch in section 33, T6N, R35E. At the test site a series of three
infiltration pits will be built. Water will be supplied to these pits via a diversion from the canal.
Recharge activities are proposed during the winter and spring months, when the Walla Walla River
(the source of water for the canal) is running at higher flows. The proposed shallow aquifer recharge
testing would be done under an ASR Testing Limited License granted by Oregon Water Resources
Department (OWRD) (OAR 690-350-0020). By recharging shallow groundwater it is hoped that a
portion of the recharge water will return to restore diminished spring-creek and Walla Walla River
baseflows. Testing will not include removal of stored water by pumping or other artificial means.

The Limited License Application requires several supporting documents be attached (690-350-0020
(3)(b)), including (but not limited to) those describing proposed testing, groundwater conditions
(including hydrogeologic conditions and groundwater quality), and source water quality. Information
not included in this assessment report, but still needed for the application, will be collected during
proposed site-specific hydrogeologic characterization, monitoring, and testing process. This limited
license application is to gain approval of the proposed shallow aquifer recharge testing. The
complete list of Attachments as called for in include:

Attachment 1. Project Layout and Size, 690-350-0020(3)(a)(E) and (I) and 690-350-0020(3)(b)(B)
Attachment 2. Water Rights Statement, 690-350-0020(3)(a)(F) and (G)

Attachment 3. Land Use Approval, 690-350-0020(3)()(H)

Attachment 4. Proposed Test Program, 690-350-0020(3)(b)(A)

Attachment 5. Proposed Monitoring Program, 690-350-0020(3)(b)(A)

Attachment 6. Site Hydrogeology, 690-350-0020(3)(b)(C), (E), and (G)

Attachment 7. Source Water Quality, 690-350-0020(3)(b)(D)

Overview of Watershed Conditions

The quantity, storage, timing, and availability of water are several major challenges facing watershed
managers in the Walla Walla River Basin. The relationship between the Walla Walla River and its
distributaries with that of the shallow alluvium aquifer has been shown to be highly interdependent
(Piper, 1933, Newcomb, 1965, Barker & McNish, 1975, Bower et. al., 2001). The Walla Walla Basin
Watershed Council, Walla Walla Watershed Alliance, and Hudson Bay District Improvement
Company (HBDIC), working with their partners in OWRD, ODEQ and ODFW, propose to explore
the utility of artificially recharging the shallow alluvial aquifer as a way to help offset the loss of
natural recharge opportunities throughout the basin.

Surface water and shallow groundwater in the Walla Walla Basin (the Basin) form an interconnected
system. In some areas, especially upstream areas where streams leave the mountains and highlands
surrounding the Basin to flow out onto the Basin floor, streams historically probably branched out
onto the Basin floor and some of the water they carried seeped into the ground, recharging the
shallow groundwater system. This shallow groundwater, recharged near the edge of the Basin,
formed the main source of clean, cool groundwater found further down basin where it returned to
the surface via springs and base flow to the Walla Walla River. Through the years, the issuance of
hundreds of surface and groundwater rights has resulted in the allocation of neatly all of the naturally
available water in the basin. These allocations have pressured water resources, compelling the
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Washington State Department of Ecology to close ground waters to further approptiations due to
concerns about dropping water table levels. Other indicators of overstressed water resources
include: (1) dry or dropping well levels, some wells in OWRD’s inventory of state-observation-wells,
(2) dry or dropping flow volumes in the spring branches, and (3) loss of natural and artificial
groundwater recharge opportunities through irrigation efficiency and improved surface water
management.

The state of Oregon has recognized use of atificial recharge as a tool “that can be an effective and
efficient method for storing water for futures uses.”(OWRD, Umatilla Basin Report, 1988). Artificial
recharge has been shown to work in other areas of Umatilla County such as the County Line Water
Improvement District Project, in operation since 1977. An OWRD review of this project states “Tt
has been instrumental in arresting and reversing ground water level declines in a portion of the
Ordnance Critical Ground Water Area.” (OWRD, 1988). The USGS also noted the need for
artificial recharge in the Walla Walla valley to offset increased water demands and loss of natural and
artificial recharge mechanisms: “(Irrigation efficiency measures) can diminish the infiltration to
recharge the ground water,” wrote Newcomb in his important 1965 report. “Consequently, any such
plans for changes in river regimen could well be required to provide for compensatory recharge or to
sustain counter chatges for their diminution of natural recharge and storage.

This project will comprise of three major components: Construction-Operation, Monitoring-
Evaluation and Outreach-Education.

Construction-Operation: After receiving the approptiate permits and/or approval from OWRD,
OWDF, ODEQ, USFWS, NOAA Fisheries and the Umatilla County Planning Department, a series
of three pits specifically designed for passive artificial recharge will be constructed on land provided
by the Hudson District Improvement Company (HBDIC). The land is being leased from one of the
district’s patrons by the HBDIC and a written agreement for the lease has been secured. The pits will
be constructed in such a way to maximize recharge rates while minimizing the ground water quality
impacts during the winter/spring recharge period. Project features include a concrete check structure
in adjacent White Ditch, a concrete flow-measuring flume, an open connection ditch, three excavated
pits, pipes connecting the pits and an outflow ditch from the down stream pit. These pits are
designed to handle 50 cubic feet per second (cfs) of water anticipated to be available during the
winter/spring Walla Walla River runoff. The actual volume of winter-spring water delivered will
depend on the above-mentioned permitting and review process and the actual field verified
constraints once in operation. Operation of this structure will be based on the instructions provided
by OWRD in the operation permit and agreed to by the various project partners and agencies.

Monitoring-Evaluation: Monitoring of project will be conducted at several levels including: (1) on-
site subsurface hydrologic and hydrogeologic monitoring, (2) off-site subsurface hydrologic and
hydrogeologic monitoring, (3) off-site surface monitoring of springs through flow and photo-point
measurements, (4) on/off-site water quality monitoring of key physical and chemical properties. The
results of this intensive monitoring will be evaluated to identify impacts of the proposed project on
groundwater levels and flow beneath and around the site, on surface water and spring discharges
down gradient of the site, and on base flow to the Walla Walla River. Monitoring will also identify
potential problems associated with the project
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Outreach-Education: This project will also serve as an important outreach and education tool for
the general public and water users of the Walla Walla valley. Particular focus and time will be spent
on utilizing the site and the results for the recharge analysis to educate people on the role that ground
water plays in the rivers and streams of the Walla Walla Watershed.

This project meets all of the habitat restoration actions from the Oregon Aguatic Habitat Restoration and
Enbancement Guide including:

1. Change the trend of aquatic habitat function from one of a diminishing ability to support
salmonids and other organisms to one that supports a complex, self-sustaining system. Such
systems provide high quality habitat and ecological capacity for salmonids and other species; or

2. Correct or improve conditions caused by past management and/or disturbance events; or

3. Maximize beneficial habitat in the short term where watershed degradation has been extensive and
natural processes will need substantial time to testore habitat; or

4. Create beneficial habitat and restore stream function to the fullest extent possible within developed
areas where no reasonable expectation of returning to natural conditions exists.
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Attachment 1. Project Layout, 690-350-0020(3)(a)(E) and (I) and 690-350-0020(3)(b)(B)
Prepared by Bernard Hewes, Licensed Engineer in the State of Oregon.

This project entails diverting water from an existing irrigation ditch to three pits to be excavated for
the purpose of infiltrating the water into the shallow aquifer. Project features include a concrete
check structure in the existing White Ditch, a concrete flow measuring flume, an open ditch, three
excavated pits, pipes connecting the pits and an outflow ditch from the down stream pit.

These items were sized to handle 50 cubic feet per second (cfs) of water. This is the amount
antictpated will be available from excess flow in the Walla Walla River and that the Hudson Bay
District is able to deliver.

Data gathered to design the project consisted of a site topographic survey and installing two sites for
testing the water infiltration capacity of the natural materials and determining the layers in the soil
profile. In addition the Soil Survey of Umatilla County Atea, Oregon was consulted. This is a US
Dept. of Agriculture, Natural Resources Conservation Service publication giving general soils
information.

The topographic survey data was used to prepare a topogtaphic map with one foot contour intervals
ata scale of 1" = 60'. This information was used to help determine the location of the project
features.

Two test pits were excavated to a depth of 6'-7' each. A 24" diameter by 5' long section of
corrugated metal pipe was set on end in the bottom of the pit and about one foot of fill placed
around it to hold it in place. Water was pumped into the pipe at a rate that would sustain a water
depth of one foot in the pipe. Both flow rate and total flow was measured. The test was run for
6.25 hours in the first pit and 3.5 hours for the second pit.

PIT #1

Soil profile:

0-12" sandy loam

12"-36" gravelly sandy loam, approximately 50% of the material volume is gravel size particles with
an estimated D 50 size of about 0.75"

36"-48" sandy loam, in parts of the trench this layer does not exist

48"-?" gravelly sandy loam approximately 20% of the volume is gravel size patticles

The inflow rate at the end of the test period was 4.0 gallons per minute (gpm). This resulted in an
infiltration rate of 1.7 gpm/sq. ft./ foot of head.

PIT #2

Soil profile:

0"-13" gravelly sandy loam

13"-39" cobbly sandy loam, the D50 of the gravel is approximately 1"
39"-52" gravelly sandy loam

52"-? sand gravel mix D 50 estimated to be about 0.25"

In this pit the inflow rate of 11.9 gpm was maintained for 3.5 hours and at no time did water puddle
in the bottom of the pipe. The infiltration rate is in excess of 3.8 gpm/sq. ft.

The area needed for infiltrating the water was determined assuming an infiltration rate for the entire
area of 3.0 gpm/sq.ft./ per foot of head. For an inflow rate of 50 cfs the infiltration area needs to be

10
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7480 square feet. The infiltration rate of 3.0 gpm/sq.ft. was chosen because the pits will be located
in the area with soil surface texture similar to test pit #2.

Due to the possibility of fine soil particles plugging the infiltration area, unknowns concerning the
long-term infiltration rate and that the amount of water available is not yet known extra infiltration
area is being provided. Three separate pits with bottom dimensions of 50 feet X 100 feet are
proposed. This will provide an infiltration area of 15,000 square feet.

The pits will be excavated to a depth of about 5 feet to get below the second sandy loam layer noted
in both test pits. This will allow the water depth to be 2.5 feet - 3.5 feet. That will increase the rate
of infiltration over the test values detived with one foot of water depth. The overall safety factor for
the infiltration area is well over 2.

Inflow to the system will be measured with a ramp flume and continuously recorded. The ramp
flume is sized to provide 5% flow rate accuracy over a flow range of 10 cfs-50 cfs

Any outflow from the last pit will be safely returned to the White Ditch through a 12-inch pipe. The
pipe will be on a slope that will keep water from flowing out of White Ditch.

Engineering Attachments:

Attachment 1A: Location Map

Attachment 1B: Site Plan

Attachment 1C: Structure Details

Attachment 1D: Structure Reinforcing Steel

Attachment 1E: Signed and Stamped Copy of Pryject Engineering Report

11
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Attachment 2. Water Rights Statement, 690-350-0020(3)(a)(F) and (G)

Water Right Applicant:

Hudson Bay District Improvement Co.

P.O. Box 110

Milton-Freewater, Oregon 97862

Project Contact: John Zerba, WBDIC Board Member
Telephone: (541)-938-6100

Operations Contact: Jon Brough, WBDIC District Manager
Telephone: (541)-520-2856

Recharge Project Manager (WWBW(C), Bob Bower, Hydrologist
Telephone: (541)-938-2170

Soutce of Watet:

Walla Walla River, a tributary of the Colombia River, within the Umatilla River Basin.

Purpose of Use:

Artificial Groundwater Recharge using water diverted during the fall, winter, and spring freshet flows
on the Walla Walla River and utilizing the HBDIC rechatge structure near Milton-Freewater,
Oregon.

Proposed Period of Use:
November 1 through May 15 and as Further limited below

Point of Diversion Location:

NE V4 NW % Seettond—=SWi4 NE-Y4 Section 12, TSN, R35E, W.M.; DF-PF--910-Eeet- South.
and-700-Eeet-Westfrom-Nerth-a-Cormer-Sectton~t; DIV. PT. 2 — 1030 Feet North and 900 Feet
East From the Center % Corner Section 12.

Minimum Instream Flow Information:

When water is diverted under this permit, the use is further limited to times when there is, at a
minimum, the following streamflows in the Tum-a-lum branch (mainstem) of the Walla Walla River,
between the Little Walla Walla River diversion and Nutsery Bridge Dam and flowing past Nursery
Bridge Dam.

Utilizing the Minimum Perennial Streamflows information (table 1, page 31) in OWRD Umatilla
Basin Report (OWRD, 1988) and HBDIC’s current winter water diversion permit (Permit Number
53662) the following represent the minimum instream flows at Nursery Bridge Dam:

¢ November — 64 cfs
e December through January — 95 cfs
e February through May 15 — 132 cfs
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Nursery Bridge is located just downstream of Nutsery Bridge and is downstream of the Little Walla
Walla Diversion, the East Side Canal and the District’s Canal, also described as point of diversion 1
in this application.

In order for diversion to occur under this permit, the above described streamflows must be met in
the Tum-a-lum branch of the Walla Walla River, between the Little Walla Walla River diversion and
Nursery Bridge Dam and following past Nursety Bridge Dam (see OWRD permit (Permit Number
53662 for operating and maintenance requitements for this station). Said streamflows shall be
measured at the gauging station described below. In the event the primary gage expetiences
mechanical difficulties, stream flows at Nursery Bridge Dam shall be calculated by subtracting from
the streamflows at Little Walla Walla Diversion (Cemetery Bridge) from those streamflows recorded
at either the WWBW(C gauge at Grove School Bridge or a combination of streamflows at OWRD’s
Notth and South Fork stations (#s).

13
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Attachment 3. Land Use Approval, 690-350-0020(3)(2)(H)

The HBDIC recharge project staff has consulted with both the Umatilla County Planning
department and the current landowner (Hulette Johnson). Attached you will find two documents
addressing the anticipated land use and zoning issues needed for construction and operation of this
project. The first (Attachment 3A) a Land Use Form approved by the Umatilla County Planning
Department. This was originally submitted as a requirement in the funding request to the Oregon
Watershed Enhancement Board. The second Attachment (Attachment 3B) was is a lease agreement
between the HBDIC and the current landowner and water right holder, Hulette Johnson.

Land Use Attachments

Attachment 3A: Umatilla County Land Use Approval
Attachment 3B: Lease Agreement with Landowner

14
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Attachment 4. Proposed Test Program, 690-350-0020(3)(b)(A)

Introduction

The Walla Walla Basin Watershed Council (WWBW(C), in cooperation with the Hudson Bay
Improvement District (HBID), has proposed to test shallow aquifer recharge at a site located
adjacent to the Hudson Bay Canal in section 33, T6N, R35E. At the test site a series of three
infiltration pits will be built. Water will be supplied to these pits via a diversion from the canal.
Recharge activities are proposed for winter and spring months when the Walla Walla River (the
source of water for the canal) is at peak annual flows. The proposed shallow aquifer recharge testing
will be done under an ASR Testing Limited License granted by Oregon Water Resources
Department (OWRD) (OAR 690-350-0020).

Preliminary Test Site-Specific Hydrogeologic Characterization

Site-specific hydrogeologic characterization is designed to identify and define local conditions to
provide a technical basis for designing the monitoring which will be used to evaluate testing. For
this project a number of characterization needs are outlined in the 3 July 2003 hydrogeologic
assessment letter report (Attachment 6). These needs include determining the physical properties of
the geologic units underlying the test site, investigating the presence of a possible semi-confined
aquifer in the upper part of the suprabasalt aquifer system, identifying aquifer hydraulic properties,
and establishing suprabasalt aquifer baseline conditions, including seasonal variation, for groundwater
depth, flow direction, and quality. These, and other site characterization issues, will be addressed
using test site-specific hydrogeologic characterization data collected predominantly using:

1. Test pits, boreholes, and wells constructed for the direct observation of *
subsurface conditions

2. Infiltration tests (constant and falling head) designed to evaluate spatial variability at
a site both laterally and vertically (note, the water source for this activity may require
a temporary permit)

3. Aquifer testing and water level measurements to evaluate baseline aquifer physical
conditions before testing

4. Surface and ground water quality data collected to evaluate the affect (if any) of test

site operation on area groundwater quality

Well and canal records desctibing water use in the project area

6. Water flow metering at the test site that indicates surface water in-flow and out-flow
during testing

£

At this time, geophysical investigations are not being considered because of the lack of subsurface
control and ground truth data that could be used to constrain geophysical interpretations. The
following sections describe proposed soils, geologic, hydrogeologic, surface water, and water quality
characterization for this project.

Soil Characteristics

The HBDIC recharge project will be constructed by excavating the top 5 feet (72 inches) of soil from
each of the recharge pits (See Engineering Design Report, ATTACHMENT 1). Test Pits
constructed and evaluated in the Engineering Design Report provide site-specific soil profile
information. Additionally, the “Soil Survey of Umatilla County Area, Oregon, (USDA, 1988)
provides some general information about soil in the upper 60 inches at the project site. The two soils

15



Limited License Supplemental Application Materials
10/16/03

present at the site are: Freewater (29A) and Cowsly (22C). As the entire soil layer will be removed
during construction, it was not found useful to further characterize the specific soil properties

further.
Geology

Geologic featutes control the physical characteristics of aquifer hosting materials, and therefore the
distribution and movement of groundwater through an aquifer. Understanding the nature and
occurrence of these features, both regionally and locally, provide constraints on testing, data
interpretation, monitoring, mitigation, and final design. The objective of geologic characterization is
to develop a three dimensional physical framework that describes the materials hosting the vadose
zone and groundwater at the test site. Within this framework, or conceptual model, the nature and
distribution of those factors thought to control groundwater movement and distribution will be
evaluated.

Site-specific geologic chatactetization will be accomplished largely through the analysis of data
collected during the drilling of several proposed boreholes at the site and comparison of that data to
information collected during the preparation of the hydrogeologic assessment report. A minimum of
three boreholes are proposed for the immediate vicinity of the test site. One of these boreholes will
be located on the inferred up-gradient side of the test site, two will be located on the inferred down-
gradient side (Attachment 5C). As testing progresses, additional boreholes may be drilled to collect
additional characterization, testing, and/or monitoring data. Subsurface hydrogeologic conditions
will be interpreted via drilling cuttings and spilt-spoon sample logging.

The project hydrogeologic assessment identified work needed to complete site-specific hydrogeologic
characterization. Hydrogeologic characterization targets, and the rational for them, are described
below.

It is likely that the uppermost, unconfined part of the shallow aquifer system, is hosted by
predominantly uncemented alluvial gravel beneath the test site. However, it is not clear from the
available data how deep the alluvial gravels extend and what their properties are beneath the test site.
Identifying the three-dimensional extent of these strata is critical to the proposed testing because
watet probably will move more rapidly through these uncemented strata, both downwards and
laterally, then in the deeper, more cemented Mio-Pliocene conglomerate that comprises the majority
of the shallow aquifer system in the area.

Area data indicates that, if present, the unconfined part of the shallow aquifer system at the site may
be relatively thin and underlain by a semi-confined zone at depths of less than 75 feet.
Characterization will identify if this semi-confined zone is actually present, and if found, the nature of
the confining layer separating it from the overlying unconfined zone and the basic hydrologic
properties of the semi-confined zone. Knowing the nature and extent of the confined aquifer
underlying the site is critical in evaluating if the proposed recharge will affect this deeper aquifer. If
data collected indicates that the project could potentially affect this deeper aquifer, monitoring will
need to be designed to not only assess shallower unconfined aquifer impacts but deeper confined
aquifer impacts as well.

The nature and distribution of the confining layer atop the confined aquifer should be identified in
otder to support evaluation of the thickness and distribution of the unconfined aquifer (if present).
If the unconfined aquifer is absent, or only present seasonally, we will still need to identify the nature
and extent of the confining layer because, just as it inhibits upward movement of groundwater, it will
restrict the downward movement of recharge water. Knowing where the confining layer is will
provide information on where recharge water may potentially collect atop this layer and where it will
potentially spread to.

16
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Mapping for the assessment identified a potential depression in the top of the older Mio-Pliocene
conglomerate below the western end, and west of, the test site. The depth, shape, and orientation of
this feature will need to be evaluated because it will effect how the aquifer(s) underlying the test site
responds to the testing. If an unconfined aquifer indeed underlies the site, this depression may act as
a “reservoir” for water introduced into this aquifer. Alternatively, it may serve as a recharge pathway,
hydrologically connecting the upper, unconfined part of the suprabasalt aquifer system with deeper,
confined parts of the aquifer system.

Hydrogeology

Piezometers and/or observation wells will be constructed in the borings drilled for geologic
characterization. If additional geologic characterization boreholes are drilled (either close to or more
distal from the test site) one or more of these also may be converted to observation wells. All but
one of the boreholes converted to monitoring wells will be completed as 2-inch observation wells
that fully penetrate the unconfined aquifer (if present) or above the confining layer (if unconfined
aquifer not present). At least one of the geologic characterization boreholes should be of sufficient
size to accommodate a 4-inch diameter well which will be used for aquifer testing.

Test site-specific hydrogeologic work would be done, in large part, concurrently with the site-specific
geology work. The hydrogeologic assessment concluded that the following information must be
collected for the uppermost patt of the suprabasalt system at the test site:

1. Depth, thickness, and lateral and vertical extent of the vadose zone and the uppermost
aquifer(s) underlying a site.

2. Nature and effect of perching layers (if any) in the vadose zone.

3. Aquifer and vadose zone physical and hydrologic properties - including, grain size, matrix
content, induration, hydraulic conductivity, transmissivity, and porosity

4. Groundwater flow direction and velocity, including both spatial and temporal variation

5. Anthropomorphic effects, primatily changes in groundwater pumping, surface water
(including canals), and irrigation activities.

For characterization it is important to build monitoring (or observation) wells in such a way as to
provide means for accurately measuring the target aquifer. Well construction considerations are
listed below:

1. Most project obsetvation wells will probably be 2 inch-diameter piezometer type
installations. These should be built to ensure that they are monitoring the anticipated aquifer
targets, and we recommend building to well construction standards and avoiding cost cutting
measures designed to get more/cheaper wells (these commonly result in poorly built wells
unsuitable for collection of the high quality data we feel is necessary to support the project).

2. For aquifer testing, a 4 inch-diameter observation well is the minimum recommended
diameter and at least one such well should be built.

3. The minimum number of observation wells at the test site is 3, one up-gradient and 2 down-
gradient. If funding can be procured we recommend that more than 3 observation wells be
installed. Most, if not all, of these additional observation wells could be built in geotechnical
botings drilled for geologic characterization.

17
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In addition to the observation wells built near the test site, it seems likely that observation wells will
eventually need to be built more distant from the site. The purpose of these observation wells would
be to more accurately trace the down gradient migration of recharge water away from the test site. A
minimum of 3 more distant observation wells, 1 up-gradient and 2 down-gradient is again
recommended. These might include at least some previously built groundwater supply wells that
would be available for use. However, these should only be used if construction details can be
verified and if they are not being used as water supply wells. Access to offsite observation well
drilling locations will need to be acquired from willing landowners. The WWBW(C currently has a
network of existing wells that could be used for the purpose of tracking the recharge water distally
from the site.

Aquifer testing designed to collect aquifer hydraulic property data will be part of site charactetization.
During aquifer testing, the 2-inch observation wells will be monitored to obsetve the effects of
testing on the surrounding aquifer. Aquifer testing would include an 8-hour step-drawdown test to
establish probable sustainable yields in the suprabasalt aquifer, followed by a 24 to 72 hour constant
discharge test. Water level data collected during aquifer testing will be analyzed using standard
analysis techniques.

Combining the interpretations developed in the completed hydrogeologic assessment with the
drilling and testing data collected during site-specific characterization, a conceptual model of test site
hydrogeologic conditions will be prepared.

Surface Water

One of the main objectives of the project is to increase surface water quantity (base flow) and
improve its quality (temperature). To document that, surface water bodies that the project may
influence need to be identified and monitoting points on them established and characterized
(includes collection of baseline data). These locations will be used as monitoring locations duting
subsequent testing.

The hydrogeologic assessment identified three, down gradient, spring-feed streams, Goodman Spring
Branch, Johnson Creek, and Dugger Creek, which are most likely to be affected by recharging the
shallow aquifer. During test-site specific characterization these streams will be examined and

monitoring points identified. At these points stream conditions will be photographed and stream
conditions documented prior to the initiation of testing that will include the following parameters:

Flow volume and discharge
Water temperature
Water quality (temperature)
Hydrophilic plants and habitat quality
Sampling frequency will be designed to collect enough data to demonstrate the range of conditions

likely at the monitoring points so that site background conditions can be documented enough to
provide an adequate baseline to measure test results against.

Water Quality

Both surface and groundwater quality at the test site, and at likely down-gradient discharge points,
needs to be documented. There are several reasons for this, including:
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1. We do not want to introduce contaminated water into the shallow aquifer via recharge
activities and violate antidegradation rules. We need to establish background water quality
parameter concentrations and monitor source-water quality periodically during testing and
operations.

2. Certain source-watet conditions (e.g., turbidity) have the potential to degrade or even “plug”
the recharge system. From an operational standpoint, one would monitor for those
conditions and halt test operations when the source-water exceeded those conditions.

3. Up-gradient groundwater quality needs to be monitored so that the effects of recharge on
water quality can be differentiated from those water quality conditions caused by rechatge
activities, including leaching of vadose zone constituents by recharge water.

Sampling Quality Assurance and Quality Control (QA/QC) protocols will need to be established and
followed for characterization and later monitoring. QA/QC for the project, which is described in
Attachment 5, includes:

e Sampling equipment

e Measurement techniques for field parameters

e Decontamination procedures

e  Well purging guidance for groundwater samples

e Sampling methods

e  Chain of custody and sample handling procedures
e Record keeping

e QA/QC guidelines

Characterization Conclusions

With the completion of site-specific charactetization, updated monitoring and test plans will be
prepared if necessary. These monitoring and test plans will be based on the results of the
characterization effort which includes the generation of a site conceptual groundwater flow model
that describes probable aquifer conditions, suprabasalt aquifer water level(s) and groundwater flow
direction(s) (including seasonal variations), and discharge points for recharge water.

Preliminary Test Site Operation Plan

The objective of proposed artificial groundwater recharge testing to be done under the limited license
is to evaluate the feasibility of restoring diminished shallow aquifer water levels and increasing
decreased spring creek flows using infiltration pits and winter high flow water diverted from the
Walla Walla River to these pits. Testing will be done over five years. If testing indicates shallow
aquifer recharge and spring creek flow restoration is feasible using infiltration, test results will be used
to design and implement larger scale artificial groundwater recharge at this, and potentially other sites
in the area. Testing will not include removal of stored water by pumping or other artificial means.
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This preliminary test plan describes how the test site will be operated during testing. Elements
included in the preliminary test plan include: (1) site construction, (2) test operations, (3) mitigation
activities, and (4) reporting. The preliminary test plan may be modified as testing proceeds.

Site Construction

The basic layout of the test site is shown on Figure 1. The site, located adjacent to the Hudson Bay
Canal, will consist of three infiltration pits excavated approximately 3 feet into Quaternary alluvial
gravel which immediately underlies the test site (Attachment 6). Water will be delivered to the pits
via a diversion structure in the canal. Any water that does not infiltrate into the ground from these
pits will be returned to the canal via a return ditch or pipe.

More detailed site construction information describing: (1) test site survey and layout (2)
specifications for pits/basins/pits used for infiltration (3) water supply design (including diversion
from canals if appropriate) (4) monitoring points (both on and off site) and (5) site access controls
(fences, etc.) are described in detail in Attachment 1, (1A-1E), Engineering Design.

Test Operations
Test operations describe how the site will be used during testing and possible reasons for changing
the test as new data and information is collected during the test. Test operations include:

1. Test timing, including timing of recharge and monitoring frequencies
2.  Quantities of water used

3. Outside influences that effect test, including weather (probably freezing), elevated river
turbidity, tiver flooding, trip wires for identifying potential offsite impacts before they occur
so they can be mitigated and or testing suspended to prevent worsening conditions

4. Responsible patties for diversion and delivery of water, operation of test, monitoring, and
data review

5. Permissions required to access offsite monitoring points
These are discussed further in the following paragraphs.

Test Timing, Monitoring, and Water Quantities

Testing is tentatively planned to begin in the winter of 2003/2004 and continue for 5 years. Test
operation will generally be conducted in the winter when Walla Walla River flows are at their highest
and irrigation activities are at their lowest. A maximum of approximately 50 cfs will be delivered to
the test site during normal operation. However, in the event minimum Walla Walla River flows are
not meet, water will not be diverted from the river for test site use. Depending on stream flows in
any given year, recharge water may be delivered as eatly as December to as late as March/April. In
addition, in the event of prolonged freezing weather, test site operation may be temporally suspended
to avoid ice damage to the canal diversion on the Walla Walla River, the canal system itself, and/or
the recharge pits and related structures.

Water quantities delivered to the test site will be monitored via a gauge at the diversion from the
canal into the test site. The return canal from the test site back into the canal will also be monitored
to determine the quantity of water that leaves the test site (if any) because it did not infiltrate into the
ground. Based on this monitoring data, and estimated evaporation loses that could occur during
operation; water quantities discharged to the ground will be calculated.



Limited License Supplemental Application Materials
10/16/03

Groundwater levels in the immediate vicinity of the test site will be monitored before, during, and
following recharge test events via three (at a minimum) observation wells constructed during
characterization, potentially via existing water wells in the area if any can be found that can be used
for shallow aquifer water level monitoring, and potentially with new observation wells built as the test
progresses. During the recharge test event, tentatively scheduled for the winter/spring of 2003/2004
water levels will be measured as follows:

1. Throughout the calendar year water levels will be measured at least weekly, beginning with
the granting of the limited license.

2. In the month prior to the anticipated start of recharge activity and in the month following
the termination of recharge, water levels will be measured daily.

3. During recharge water levels will be measured daily, at 2 minimum.

Based on preliminary engineering design studies (Attachment 1) and the hydrogeologic assessment
(Attachment 6) most, if not all, of the water delivered to the test site will probably infiltrate into the
ground. However, because this project is a test project, the current plan is to initially operate the test
site at approximately half capacity. The quantity of water discharged to the site will than be increased
or decreased as experience and observations dictate. Final operating quantities will determined based
on test results.

Water quality data will also be collected before, during, and following recharge events. Parameters to
be collected, sampling timing, and other water quality monitoring information are presented in the
Monitoring Plan (Attachment 5).

Outside Influences )

The primary currently identified outside influences on testing are Walla Walla River flow levels,
freezing conditions, source water turbidity levels, and increased groundwater water levels resulting
from testing that impact surface activities and conditions. The likely effects of these on testing, and
possible mitigation actions to be implemented during testing, are as follows:

Low flows in the Walla Walla River will impact testing because the use of Walla Walla River water for
recharge will be conditional, based on river flows exceeding a certain threshold. When flows do not,
water will not be delivered to the test site and testing will not occur.

High Walla Walla River flows may also effect testing. In the event of high flow during a flood or
rapid snow melt event, turbidity will generally increase. The repeated delivery of turbid water to the
test site infiltration pits may eventually lead to plugging of pore space and reduced infiltration
capacity. To mitigate against this, delivery of recharge water may be terminated or scaled back during
high flow events. Alternatively, the pits may be periodically re-excavated to remove these fines. The
preferred mitigation strategy for dealing with this will be based on monitoring and performance data
collected during testing.

The effects of freezing on the test are outlined earlier in this Attachment and repeated here. In the
event of prolonged freezing weather, test site operation may be temporally suspended to avoid ice
damage to the canal diversion on the Walla Walla River, the canal system itself, and/or the recharge
pits and related structures and to avoid the risk of ice jams forming in the canal, backing up water in
the canal, and causing flooding adjacent to the canal.

It is possible that recharge testing could cause groundwater levels to reach the ground surface at
locations whete human activity and habitat is negatively impacted. One of the main purposes of
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groundwater level monitoring is to identify increasing water levels in the test site area in order to: (1)
directly observe the effects of recharge on water levels (2) use these observations (in conjunction
with characterization data) to evaluate whether or not recharge is having an impact on groundwater
levels that could lead to surface problems, and (3) identify when and where this type of problem may
occur. If water level monitoring data suggest increased groundwater levels are approaching the
ground surface and that flooding of low lying areas seems possible, the quantity of recharge test
water being delivered to the infiltration pits will be reduced or, if necessary, terminated.

Responsible Parties and Access Permission

The test will be managed primarily by the Hudson Bay District Irrigation Company, lead by John
Brough, Operations Manager, and the Walla Walla Basin Watershed Council (WWBW(C) technical
staff, lead by Mr. Bob Bower, Hydrologist. HBDIC and WWBW(C staff (or a subcontractor working
for the HBDIC and WWBW(C) will compile monitoring and testing data, prepare reports as
necessary to meet license requirements, and in consultation with Hudson Bay Irrigation District
(HBDIC) staff make decisions regarding timing and quantity of water delivered to the site and when
to suspend recharge activities. Submittal of all monitoring reports to OWRD will be the
responsibility of HBDIC and WWBWC staff. The HBDIC and WWBWC may choose to
subcontract report preparation and delivery to a subcontractor.

HBDIC staff will be responsible for operating all facilities associated with removing recharge test
water from the Walla Walla River and delivering it to the test site, including operation of the
diversion structure which routes water from the canal into the pits. HBDIC staff also will maintain
all equipment associated with water delivery and pit operation, including reexcavation of the pits, if
necessary.

Mitigation

As stated above, one of the objectives of monitoring is to identify likely unintended consequences of
recharge testing before they occur. When the precursors to these consequences, such as changing
water quality detrimental to aquatic habitat or groundwater levels rising to close to the surface in
areas where shallow groundwater is not desired, can be detected soon enough via monitoring,
recharge activities will be modified and/or terminated to mitigate against these effects.

Reporting

Data and observations collected during testing, including monitoring data, will be compiled into
reports. The basic objective of these reports will be to describe what was done during the test, what
was observed at the monitoring points, interpret the data collected, and recommend changes to
testing, monitoring, and mitigation plans. These reports will be produced annually. Based on the
proposed recharge schedule, annual reports will be submitted to OWRD in the summer following
each winter recharge test.

More frequent reporting will be done when monitoring reveals the presence of an undesired effect
from testing. If monitoring reveals that undesired consequences of testing are likely to occur,
WWBWC staff (or designated representative) will report the monitoring information to OWRD staff.

At the conclusion of the 5-year recharge testing done under the limited license a final report will be
prepared. The final reports will describes the project, data colleted during testing and monitoring,
interpretations of how well the recharge project worked in achieving project goals, and
recommendations for future operations. The final report will be submitted to OWRD in the summer
following the fifth annual winter recharge event.

22



Limited License Supplemental Application Materials
10/16/03

Attachment 5. Proposed Monitoring Program, 690-350-0020(3)(b)(A)

Overview of Basin Wide Monitoring Plan

In 2003, the WWBWC expanded its watershed monitoting strategy to include collecting basin line
information for the numerous spring-creeks and district ditches spread out across the Walla Walla
River valley (Oregon). Starting in June 2003, many new flow stations (15-minute stage and
temperature recorders) were installed at or near the sources of nearly all the springs in the Oregon
portion of the system (Figure 2). The WWBWC monitoring program has a total of 28 continuous
flow stations with additional 15 continuous static well recorders with many more manual
measurement locations. The objectives of this monitoring (specifically for the spring-creek and
shallow aquifer system) is to accomplish the following:

1. Be able to discern between Walla Walla River Water (coming from districts water rights and
use) and spring waters (emerging strictly from the shallow aquifer). It is understood that the
application of irrigation water will undoubtedly show up as spring returns, but this
monitoring is intended as a beginning to understanding this complicated system.

2. Collect baseline information on spring flow as it relates to seasonal and yeatly fluctuations.
3. Many of the spring-creek monitoring stations were sited based on the presence of historical
data collected by Piper (USGS, 1933). Where Piper had collected spring-creek flow, we
attempted to locate our gauges as near as possible to his historic data sites. The intention is
to allow us the ability to compare and contrast historical and current spring-creek conditions

based on a significant period of time. Most of these Piper’s original sites were located
upstream of any irrigation with draws, making them key locations for us in this type of
COmPB.rlSOn.

4.  Monitor water table levels continuously for daily, seasonal and yearly fluctuations and timing.
Some of the wells being recorded have periods of record dating back to the 1930s, allowing
us some opportunity to understand any long-term changes in the aquifer system.

Recharge Project Monitoring Plan

The proposed ground water recharge project exists inside this larger monitoring network and it is
expected that this will help provide useful information in testing of the proposed testing (see below).
Some of the sites shown in this larger network were specifically located to provide proximal and
distal pre-construction and operation information for this project (Figure 2). Site specific monitoring
includes observation wells and surface monitoring stations (Attachment 5B).

Monitoring for the site-specific proposed testing is designed to meet four basic objectives. These are
to identify: (1) changes in the natural system caused by factors other than those related to testing, (2)
changes in the natural system caused by the testing (track the test performance), (3) potential
problems caused by the testing that may require modification or termination of the test and/or
mitigation actions, and (4) events that effect test operations, such as a freezing or a flooding. To
meet these objectives, monitoring will track:

1. Source water quality and volume coming onto the test site
2. Up-gradient groundwater water quality
3. Up-gradient groundwater level changes to provide the information needed to differentiate

recharge test effects from other, natural and artificial, effects on the groundwater levels
beneath test site '
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4. Down-gradient groundwater quality and levels, both near and distal to the test site
5. Sutface water discharge and quality changes
Four basic types of monitoring points are planned for this project:
1. Source water
2. Test site groundwater
3. Distal groundwater
4. Surface water (e.g., springs).

Monitoring data collected at these points during testing will be evaluated against what is known about
pre-test conditions to identify testing effects on the surrounding environment, differentiate those
effects from others in the environment, and identify when changes in test operations appear
necessary. Pre-test conditions will be determined during the planned site-specific charactetization
activities described in Attachment 4 and are partially described in the preliminary hydrogeologic
assessment (Attachment 6).

This preliminary monitoting plan discusses monitoring activities to be undertaken at the four types
of monitoring points and sampling and QA/QC protocols.

Sampling and Analysis Program

The groundwater-monitoring program proposed for the test project is outlined in the following
sections. Annual reporting is proposed and a Water Quality Analysis Report will be prepared
following five years of testing.

As stated in the introduction, four types of monitoring are proposed: (1) source water at the test site
(2) site-specific groundwater (3) distal groundwater and (4) surface water (springs).

(1) Source Water at Test Site

Source water monitoring will be at the point of diversion onto the test site. Monitoring will include
both water quantity and quality. The volume of water delivered to the test site will be monitored via
a gauge at the diversion. Water quality samples will be collected at the gauge.

Proposed monitoring frequency is as follows:

Gauge data will be recorded 15-minute readings via a continuous recording data logger. Rating
measurements and tables will be generated for each surface flow site and continuously checked
for shifts.

Three source water quality-sampling events are proposed for each yearly seasonal recharge
petiod. They are proposed for approximately: (1) one month prior to the projected beginning of
the recharge period (2) during the mid part of the recharge period and (3) approximately one
month following the end of the recharge period. The exact timing of these will be based on
predicted Walla Walla River flows and may vary from year-to-year. OWRD and ODEQ staff
will be notified by WWBWC staff of pending sampling events at least two weeks prior to each
sampling event.
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The results of source water quality monitoring will be used to determine if modifications to test
operations are warranted. During testing different sampling frequencies may be tried to identify
those that are most effective.

(2) Site Groundwater

Site groundwater monitoring, consisting of the collection of water quality and water level data, will be
conducted at the three observations wells built during characterization. The purpose of site

- groundwater monitoring is to establish water quantity and quality impacts from testing to
groundwater in the immediate vicinity of the site. In addition, up-gradient monitoring will be used to
differentiate test impacts from those caused by other activities not controlled by the testing.

Proposed monitoring frequency is as follows:
Water levels will be measured weekly throughout the year when recharge testing is not underway.

In the month prior to, during, and the month following the yearly seasonal recharge period,
water levels will be collected daily (at 2 minimum) for the first year of testing. Measurement
frequency during subsequent years will be based on previous observations and proposed in
annual reports.

Three groundwater quality sampling events are proposed for each yearly seasonal recharge
period. They are proposed for approximately: (1) one month prior to the projected beginning of
the recharge period (2) during the mid part of the recharge period and (3) approximately one
month following the end of the recharge period. The exact timing of these will be based on
predicted Walla Walla River flows and may vary from year-to-year. OWRD and ODEQ staff
will be notified by WWBWC staff of pending sampling events at least two weeks prior to each
sampling event.

The proposed locations of site-specific groundwater observation wells are shown on Figure 1. The
results of groundwater quality and level monitoring will be used to determine if modifications to test
operations are watranted. During testing different sampling frequencies may be tried to identify
those that are most effective.

(3) Distal Groundwater

Distal groundwater monitoring, consisting of the collection of water quality and water level data, will
be conducted at observation wells more distal from the test site than the site observation wells.
Initially, during the first year of recharge testing, these wells will probably be previously constructed
water supply wells that can be used by WWBW(C staff and can be shown to be open to only the
shallow aquifet. If funding for new wells can be procured for subsequent years, dedicated distal
groundwater observations wells may be built to improve the monitoring coverage.

A minimum of 3 distal observation wells will be used, 1 up-gradient and 2 well down-gradient. The
locations of these will be determined during site specific characterization currently planned for the
winter of 2003. Monitoring frequency is the same as proposed for site-specific groundwater
monitoring. Figure 5B shows the approximate site locations for the site-specific observation wells.

Distal monitoring will be used to identify longer term quantity impacts from testing. This includes
the formation and migration of a groundwater mound and recharge water plume at, and away from,
the test site, towards intended and unintended receptors. Up-gradient monitoring will be a part of
this so that testing effects can be differentiated from offsite events. Sampling frequency will be
determined from characterization data and modified as more is learned during testing.
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(4) Surface Water (Springs)
The WWBWC is currently monitoring most of the surface springs, creeks and rivers of Oregon’s
lower Walla Walla River basin (See Figure 2.) While this project will specifically Surface water
monitoting in Dugget, Johnson and Goodman Spring-Creeks will be done to identify the effects of
recharge on flow. This monitoring will include the collection of both water quality (specifically
temperature), flow and habitat improvements (photo-documentation). As with groundwater
monitoring, surface water monitoring will need up-gradient and pre-project condition monitoring
information so that effects unrelated to test site operations /testing can be differentiated from those

due to testing. Pre-project surface flow monitoring was started during the 2003 summer irrigation
season at Dugger and Johnson Spring-Creeks in the form of a continuous.

Sampling Parameters

Sampling methods are specified in the following sections. The chemical monitoring parameters are
to be conducted on a two-tiered system. Level 1 monitoring will be conducted during all three water
quality-monitoring events (each recharge period). Consistently elevated concentrations of nitrate will
be initiate the level 2 chemical analysis. Samples will be tested for chemicals in the level 2 list.
Operation of the recharge project will depend on the absence/presence of the chemical parameters
on this list. ATTACHMENT 5B describes the specific method and documents used to determine
the level 1 and 2 chemical parameters (pesticides, herbicides, insecticides, fungicides, etc.) listed
below.

Monitoring is proposed for the following parameters:

Physical Parameters (all monitoring types)

Static water level (in observation and WWBWC network well)

Standard field parameters, including pH, turbidity, electrical conductance, and temperature
Flow (in cubic feet per second)

Chemical Parameters —Level 1 (On-site monitoring only)

Total nitrogen as nitrate (screening parameter for Level 2 Chemical screening)
TKN

Total dissolved solids

Chemical oxygen demand

Chloride

Orthophosphate

Fecal Coliforms (Presence/absence only)

Chemical Parameters —Level 2 (On-site monitoring only)

Rubigan (Fenarimol)

Ridomil (Metalxyl)
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Systhane/Rally (Myclobutanil)
Devrinol (Napropamide)
DDD-DDE-DDT

Elgetol (DNOC sodium salt)
Alar/B-Nine (Daminozide)
Lindane (Lindane)

Sampling dates will be coordinated for all monitoring points used in the project.

This list of analytes was selected to optimize routine sampling to address constituents commonly of
concern (nutrients and salt) and provide prompt indication of potential impacts by analyzing for
anions (nitrate and chloride) that are known as groundwater tracers (DEQ, 1995). Additional
parameters will be proposed for future sampling if the results of the initial proposed sampling
indicate this is necessary.

Sampling Procedure
Equipment and sampling procedures proposed for recharge test monitoring are provided in the
following sections.

Equipment
This section lists the equipment for groundwater monitoring.
Submersible pump (Grundfos or similar) or dedicated bailers/sampling line

Temperature measuring instrument (Vemco data logger)
pH and conductivity meter(s) with calibration reagents

Water level and flow meters (Tru-traks, In-situ Mini-trolls, Stevens 420 loggers, 0.01 foot resolution
required)

Shipping cooler with ice packs or ice

Five-gallon pail marked at the 5-gallon level, stopwatch

Laboratory supplied sample containers with appropriate preservatives

Tap water, deionized water, phosphate-free soap, cleaning brushes, field note book, log sheets

Water Level

An electronic water level meter will be used to measure the depth to groundwater in each
observation well to the nearest 0.01 foot. Static water levels must be measured at the indicated
reference point prior to purging any water from the well. The reference points will be on the top of
the observation well casings. The static water levels in all wells should be measured on the same day
for each site. Coordination with quarterly sampling of other wells in the vicinity should be
attempted. Accumulation of sediment in the well should also be checked by lowering a weighted
tape to the bottom of the well, reading the depth at the well casing’s reference point, and comparing
this value to the as-built well depth.
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Decontamination

All non-disposable field equipment that may potentially come in contact with any soil or watet
sample shall be decontaminated in order to minimize the potential for cross-contamination between
sampling locations. Thorough decontamination of all sampling equipment shall be conducted prior
to each sampling event. In addition, the sampling technician shall decontaminate all equipment in
the field as required to prevent cross-contamination of samples collected in the field. The
procedures described in this section are specifically for field decontamination of sampling equipment.
At a minimum, field-sampling equipment should be decontaminated following these procedures:

1.  Wash the equipment in a solution of non-phosphate detergent (Liquinox" or equivalent) and
distilled/deionized water. All surfaces that may come in direct contact with the samples
shall be washed. Use a clean Nalgene and/or plastic tub to contain the wash solution and a
scrub brush to mechanically remove loose particles. Wear clean latex or plastic gloves
during all washing and rinsing operations.

2. Rinse twice with distilled/deionized water.
3. Dty the equipment before use, to the extent practicable.

Purging and Field Parameters (On site wells only)

Sufficient water will be purged to ensure that the sample collected represents water from the
geological formatiori. Borehole volumes are calculated as the volume of water in the casing and the
volume of water in the filter pack.

During purging, measure pH, temperature, and electrical conductivity of the water removed. Ata
minimum, these parameters are measured at the start of purging and after each successive borehole
volume is removed. Temperature should be measured first because it changes most rapidly. Purging
continues until at least three borehole volumes have been purged and the field parameters are
established to within + 10 percent over three consecutive measurements. At this point, the
observation well is considered adequately purged and can be sampled.

Occasionally, observation wells installed in low permeability formations may be purged nearly dry
(within 6 inches of bottom of well) prior to stabilization of groundwater parameters and prior to
purging at least three borehole volumes. If this happens at least one set (more if possible) of purge
water groundwater parameters (pH, temperature, EC) need to be measured. Sample collection can
be done after the water level has recovered at least 75 percent of the drawdown ensuring most of the
well water is from the formation. Prior to groundwater sample collection several measurements are
required as explained above. These include static water level and total depth, pH, temperature, and
electrical conductivity.

All field instruments should be calibrated each day prior to sample collection. Instrument calibration
and maintenance should precisely follow the manufacturers recommended procedures. Electrical
conductivity and pH standards used to calibrate the instruments should be within the range
encountered at the monitoring sites. Calibration records should be recorded on the sample collection
forms.

Water Sampling

Samples will be collected after sufficient water has been purged according to the procedure described
above. Samples will be collected from the discharge end of the pump hose after the flow rate has
been reduced to less than approximately 0.2 gallons per minute. Discharge from a bailer should be
controlled to minimize agitation and aeration. Sample containers should be sealed with tape, labeled,
and immediately placed in a cooler with ice. Sample containers should be filled completely to
eliminate head space. Sample containers should be provided by the analytical laboratory and should
be requested at least one week in advance of the sampling. The containers should be appropriate for
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the parameters analyzed and all shipping coolers should have chain-of-custody seals placed on them
prior to shipping. .

One additional sample should be collected from one of the sample points for quality control
purposes. This sample should be evaluated as a “blind duplicate.”

Sample Preservation and Holding Time. Samples should be stored immediately after collection in an
ice chest containing sufficient ice to cool the samples to 4 degrees Celsius (°C). Use “blue ice” if
possible. If water ice must be used, the ice should be sealed in plastic bags, as should the sample
bottles. Samples should remain cooled at 4°C and delivered to the laboratory within 24 hours of
collection. Sample receipt at the laboratory must be sooner if analysis includes parameters with a
shorter holding time. Care should be taken to prevent excessive agitation of samples or
breakage/leakage of containers. Samples should be analyzed within the specified holding time for
each constituent.

Resampling

In accordance with OAR 340-40-030(5), resampling is done if monitoring indicates a significant
increase (or decrease for pH) in the concentration of a monitored parameter at a sampling point.
Determining if a significant increase in parameter concentration has occurred is customarily done
either by assessing concentrations in relation to established concentration limits or by using a
statistical analysis. Since background or baseline conditions have yet to be established for the test site
a concentration limit has not been set and insufficient data exists upon which to base a statistical
analysis. The criteria to guide resampling decisions will be reevaluated is subsequent test project
annual reports.

Chain of Custody and Sample Handling

A chain-of-custody form should be completed and signed by the sampler on the day samples are
collected. The chain-of-custody form must be signed by laboratory petsonnel upon receipt and any
other individuals that maintain custody of the samples in the interim. Coolers should be sealed and
shipped or driven to the lab as soon as possible. The method of shipping (bus, next day air, etc.) is
usually determined by the parameter having the shortest holding time. In any case, shipping times of
more than 24 hours should not be used as the cooler(s) may warm and compromise sample quality.

Field Records and Data Validation

All field notes, analytical results, and other pertinent data associated with the project should be
maintained in a secure location and be archived for at least a five-year period. Data validation for
both field and lab Quality Assurance and Quality Control (QA/QC) will be performed using a
checklist. All pertinent information with respect to QA/QC will be checked.

The following items are included on the QA/QC review checklist:

1. Field data sheets (or notebooks) and observations (obsetvations are used to check for
potentially erroneous data) will be reviewed to make sure they are completely filled out.

2. Chain-of-custody forms will be completed, being signed by all sample handlers.

3. Holding times for all constituents will be met.

4. Field blind duplicate results will be evaluated to make sure they are compatible.

5. Laboratory method blanks, matrix spike, matrix spike duplicates, and surrogate percent

recovery data supplied by the analytical laboratory will be evaluated to make sure they are
compatible.
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Data Reporting and Statistical Analysis
The following procedures for reporting analysis are proposed for this project.

Record Keeping

All field notes, laboratory results, critical calculations, and published reports will be maintained at the
WWBWC office for a period of five years following completion of the final testing and monitoring
report. If possible, both paper and electronic copies will be maintained.

Evaluation

Monitoring data and observations should be evaluated when they are received from the sampler and

laboratory.

Materials to be received include:
Field monitoring and sample collection records

Original laboratory reporting sheets
Data evaluation will include:
1. Verification of analytical methods and detection limits, along with the date the analysis was

performed

2. Review of document handling, sampling and analytical problems, and actions taken to
correct any problems

3. Summarizing water level data in tabular and/or graphical form
4. Summarizing water quality analytical results in tabular form and/or graphical form
5. Performing data validation checks, as appropriate to the data set

6. Identifying any significant increases in parameter concentrations (will be done later in project
only after enough data has been collected to warrant)

Annual Review and Reporting

All monitoring activities performed during the previous monitoring year will be included in an annual
report to be submitted to OWRD duting the summer following the preceding seasonal recharge
period. The annual report will present the following information:

Water quality data, including duplicate sample results in tabular form and time-series plots for
specific parameters

Water level data, including hydrographs showing water level changes over time

Basic statistical parameters for each parameter of interest: mean, median, maximum, minimum,
standard deviation, number of data points, and number of non-detects

Evaluation of all field and laboratory data, including observed changes and groundwater flow
direction and gradient -

Discussion and conclusions, including recommended changes to recharge testing
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The methods needed to evaluate water quality and water level data will depend on the objectives of
the evaluation. In general, the principal objective is to evaluate whether or not recharge tests have
affected groundwater levels and quality. Evaluation methods include: a compatison of water quality
data with a concentration limit or with background water quality; compatison of water quality over
time; or comparison of water quality between up-gradient and down-gradient wells. For the test site,
insufficient data are available for a statistical analysis to be performed because concentration limits
have not yet been established. Until that time, evaluation of dataset trends will be solely qualitative,
but revisited in each annual report until a database has been compiled that is sufficient for statistical
analysis.

Final Recharge Test Project Report

At the conclusion of five years of recharge testing under the limited license a final report will be
prepared. The report will contain the data collected for the test project; analysis and interpretation of
that data (including statistical analysis as appropriate), and a recommendation for proposed future
artificial groundwater recharge activities at the test site. The report will be complete enough to serve
as supplemental material to a permanent artificial groundwater recharge permit under OAR 690-350-
0110, if such a permit is sought following completion of the test project.

Monitoring Plan Attachments

Attachment 5A. Methodology Water Quality Assessment and Evaluation
Attachment 5B. Figure 5A Map of On-site Recharge Well Locations
Attachment 5C Chemicals of interest for Hudson Bay Recharge Project
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Attachment 6. Site Hydrogeology, 690-350-0020(3)(b)(C), (E), and (G) (attached)

Attachment 7. Source Water Quality, 690-350-0020(3)(b)(D)

Overview

This project will utilize winter-spring flow from the Walla Walla River as the source water for recharge
during the project operation. The time period that Walla Walla River water will be used is November
15t% through May 15%. A review of existing reports and data was conducted to identify any areas of

concern regarding source water quality for the recharge project. What little information that exists
for source water quality conditions is discussed below.

In 2003, the WWBW(C tracked turbidity levels through a winter storm event (1/27/3 through 2/3/3)
and found turbidity levels to be a potential issue on the Walla Walla River (mainstem) during peak
flow events (WWBWC, Unpublished data). Turbidity could be problematic for project operations, as
it may act to dectease the rate of infiltration by plugging and layering the bottom of the recharge pits.
Turbidity may also be a preliminary screen for fecal contamination issues, as bacteria may use the
large particles as a vector for mobilization.

The other known source water quality information was obtained from the Environmental Protection
Agencies STORET database. STORET provided some historical water quality data that showed
several parameters (circa 1960s) that were accounted for in the recharge project’s monitoring plan
(ATTACHMENT 5). STORET data that was collected nearest to the source water POD at the
Little Walla Walla Diversion (NE % NW %, Section 1, SW s NE % Section 12, TSN, R35E, W.M.;

DIV .PT. 1) is attached in table form as ATTACHMENT 7A.

From the review of all known source water information, the parameters that appeared to be of
concern ate:

1. Fecal Coliforms
2. Turbidity

There was no other relevant information found for soutce water quality conditions. The monitoring
plan covers the establishment of source water quality conditions during operation of the recharge

facility. This will insure safe water quality conditions for the recharge project.

Attachment 7A Soutrce Water Quality Information
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Resources and References:

Cooperative Extension Washington State University. 2002. 2002 Crop Protection Guide for Tree Fruits in
Washington. Washington State University EB0419.

Darnell, T., Topielec, R. 1996, Octobet. Nitrates and Bacteria in Groundwater: A Second Look, Milton-
Freewater Area, Umatilla County, Oregon. Oregon State University Extension Service Water
Quality Program.

Darnell, T. Hart, J. Vomocil, Jim. 1989. Nitrates and Bacteria in Groundwater: Milton-Freewater, Umatilla
County Oregon. Oregon State University Extension Setvice.

Darnell, T., Montgomery, M. L., Witt, J. M., 1989, July. Pesticides in Groundwater: Milton-Freewater,
Umeatilla County, Oregon. Oregon State University

EPA STORET Water Quality Database information (http://www.epa.gov/storet/)

Jenkins, J. J., Thomson P. A., 1999, January. OSU Extension Pesticide Properties Database. . Oregon State
University Extension EM 8709

Kerle, E.A., Vogue, P. A, Jenkins, ]. J., 1996, Octobet. Understanding pesticide persistence and mobility for
groundwater and surface water protection. Oregon State University Extension EM 86561

MacNish, R.D. and R.A. Barker. Digital model of the gravel aquifer, Walla Walla Basin. United States
Geological Survey, 1976.

MacNish, R.D. and R.A. Barker. Digital simulation of a basalt aguifer system, Walla Walla szr Water
Supply Bulletin #44. Washington Department of Ecology, 1976.

Newcomb, R.C. Geology and Groundwater Resources of the Walla Walla River Basin. Water Supply Bulletin
#21. Washington Department of Conservation, Division of Water Resources, 1965.

Oregon Water Resources Department. Uzwmatilla Basin Report. 1988. Government Printing Office 774-
398/ 20006 Region NO. 8

Piper, A.M., T.W. Robinson, and H.E. Thomas. Groundwater in the Walla Walla Basin, OR-W.A-Part 1.
Department of the Interiot, United States Geological Sutvey, 1933.

Piper, A M., T.W. Robinson, and H.E. Thomas. Groxndwater in the Walla Walla Basin, OR-W.A-Part 11.
Department of the Interior, United States Geological Survey, 1933.v

Richerson, P., Cole, D. 2000, June April 1999 Milton-Freewater Groundwater Quality Study: As part
of the Statewide Groundwater Monitoring Program. State of Oregon Department of
Environmental Quality

U.S. Department of Agriculture (USDA), Soil Conservation Service. Nov, 1988. Soi/ Survey of Umatilla
County Area, Oregon. WWBWC technical library

U.S. Geological Survey 1996, July. Fact Sheet 171-96: Article: The Nitrate Connection. US
Government Printing Office 774-398/20006 Region NO. 8
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HUDSON BAY AQUIFER RECHARGE PROJECT
ENGINEERING REPORT

This project entails diverting water from an existing irrigation ditch to three pits to be
excavated for the purpose of infiltrating the water into the shallow aquifer. Project
features include a concrete check structure in the existing White Ditch, a concrete flow
measuring flume, an open ditch, three excavated pits, pipes connecting the pits and an
outflow ditch from the down stream pit.

These items were sized to handle 50 cubic feet per second (cfs) of water. This is the
amount anticipated will be available from excess flow in the Walla Walla River and that
the Hudson Bay District is able to deliver.

Data gathered to design the project consisted of a site topographic survey and installing
two sites for testing the water infiltration capacity of the natural materials and
determining the layers in the soil profile. In addition the Soil Survey of Umatilla County
Area, Oregon was consulted. This is a US Dept. of Agriculture, Natural Resources
Conservation Service publication giving general soils information.

The topographic survey data was used to prepare a topographic map with one foot
contour intervals at a scale of 1" = 60'". This information was used to help determine the
location of the project features.

Two test pits were excavated to a depth of 6'-7' each. A 24" diameter by 5' long section
of corrugated metal pipe was set on end in the bottom of the pit and about one foot of fill
placed around it to hold it in place. Water was pumped into the pipe at a rate that would
sustain a water depth of one foot in the pipe. Both flow rate and total flow was measured.
The test was run for 6.25 hours in the first pit and 3.5 hours for the second pit.

PIT #1

Soil profile:

0-12" sandy loam

12"-36" gravelly sandy loam, approximately 50% of the material volume is gravel size
particles with an estimated D s size of about 0.75"

36"-48" sandy loam, in parts of the trench this layer does not exist

48"-7" gravelly sandy loam approximately 20% of the volume is gravel size particles

The inflow rate at the end of the test period was 4.0 gallons per minute (gpm). This
resulted in an infiltration rate of 1.7 gpm/sq. ft./ foot of head.



PIT #2

Soil profile:

0"-13" gravelly sandy loam

13"-39" cobbly sandy loam, the Ds, of the gravel is approximately 1"
39"-52" gravelly sandy loam

52"-? sand gravel mix D s estimated to be about 0.25"

In this pit the inflow rate of 11.9 gpm was maintained for 3.5 hours and at no time did
water puddle in the bottom of the pipe. The infiltration rate is in excess of 3.8 gpm/sq. ft.

The area needed for infiltrating the water was determined assuming an infiltration rate for
the entire area of 3.0 gpm/sq.ft./ per foot of head. For an inflow rate of 50 cfs the
infiltration area needs to be 7480 square feet. The infiltration rate of 3.0 gpm/sq.ft. was
chosen because the pits will be located in the area with soil surface texture similar to test
pit #2.

Due to the possibility of fine soil particles plugging the infiltration area, unknowns
concerning the long term infiltration rate and that the amount of water available is not yet
known extra infiltration area is being provided. Three separate pits with bottom
dimensions of 50 feet X 100 feet are proposed. This will provide an infiltration area of
15,000 square feet.

The pits will be excavated to a depth of about 5 feet to get below the second sandy loam
layer noted in both test pits. This will allow the water depth to be 2.5 feet - 3.5 feet. That
will increase the rate of infiltration over the test values derived with one foot of water
depth. The overall safety factor for the infiltration area is well over 2.

Inflow to the system will be measured with a ramp flume and continuously recorded.
The ramp flume is sized to provide 5% flow rate accuracy over a flow range of 10 cfs-50
cfs

Any outflow from the last pit will be safely returned to the White Ditch through a 12-inch
pipe. The pipe will be on a slope that will keep water from flowing out of White Ditch.

Date: 8/21/03
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LAND USE
INFORMATION SHEET

This information is needed to determine if the proposed project
complies with statewide planning goals and is compatible
with local comprehensive plans (ORS 192.180)

CITY/COUNTY LAND USE INFORMATION (to be completed by local planning official):
| tudsow Dew prege

Please clgegkolg‘éfﬁ %e on%: tﬁ&}%ﬁé@. praIc )

[[] This project is not regulated by the local comprehensive plan and zoning ordinance.

[XI This project has been reviewed and is compatible with the local comprehensive zoning

ordinance. (Please cite appropriate plan policies, ordinance section, and case numbers.
nce 0(1; 2 ppropriate plan p )

; [[] This project has been reviewed and is not compatible with the local comprehensive plan
and zoning ordinance. (Cite appropriate plan policies, ordinance section, and case
numbers).

[[] Compatibility of this project with the local planning ordinance cannot be determined until
the following local approvals are obtained:

Conditional Use Permit Development Permit
Plan Amendment Zone Change
Other

An application has____hasnot ___ been made for the local approvals checked above.

* Signature of Local Official: .;j/'fﬁé ??j; ﬁ,m,cj/

Title: Sc\,’m (ec ﬂ [amner Date:_S=37—0

Must be authorized signature from your local City/County Planning Department

OWEB Restoration Application
Page ¥3




ATTACHMENT 5A: Methodology to Determine Chemical Constituents for Water Quality
Assessment and Evaluation

Introduction:

The Artificial Groundwater Recharge rules (OAR 690-350-120) require both up front water quality
and a water quality-monitoring plan. Further, for any recharge project the rules (OAR 690-350-120
(3) (b) require an applicant to either obtain a water quality permit (typically a water pollution control
facility (WPCF) permit) or show that a permit is not necessary. Also, rules OAR 690-350-120 (3)(g)
require a “Project Description Report” (ATTACHMENT 5) that outlines the proposed groundwater
quality-monitoring plan. This attachment is intended to specifically help clarify the method by which
the list of chemical constituents was determined.

Project Area Sample Chemical Review Methodology

Working with Tom Darnell, OSU Extension agent in Milton-Freewater, a chemical constituents
review was conducted in order to determine what types of chemicals should be examined in the
surface and groundwater monitoring for the project. Several steps were followed to determine which
chemicals were of interest.

Review Steps

1. Reviewed the ODEO Report: April 1999 Milton-Freewater Groundwater Quality Study: As part of
the Statewide Groundwater Monitoring Program (Richardson, et. al., 2000). Particular attention was
focused on the constituents tested, testing protocol and timing, and the results-conclusions.

2. Reviewed OSU Extension Pesticide Properties Database and determined which were used in the
Milton-Freewater area and a list was comprised. (Table 4A1, 4A2)

3. Determined which were currently and/or historically used in the area utilizing past chemical
studies in the basin (see references). This included interviewing the current landowner on the
site-specific history of chemical use on that property (see signed written statement below).

4. Determined which chemicals were important to monitor for during the recharge period
(winter-spring). Considered each chemical’s typical seasonal application period, solubility in
water, soil half-life, and soil movement ratings.

5. Considered project design (top soil removed), and finalized list of chemicals of interest.

Final List of Chemicals to Monitor for Recharge Project
Chemicals Currently Used:

Rubigan (Fenarimol)

Ridomil (Metalxyl)
Systhane/Rally (Myclobutanil)
Devtinol (Napropamide)

Chemicals Historically Used:

DDD-DDE-DDT

Elgetol (DNOC sodium salt)
Alar/B-Nine (Daminozide)
Lindane (Lindane)



Laboratory Resources

Nitrate Analysis:

Chemical Analysis:

Walla Walla County-City Health Department
310 W. Popular, P. O. Box 1753

Walla Walla, WA 99362

Telephone (509) 527-3290

KUO Testing Labs, INC.
337 south 15t Avenue
Othello, WA 99344
Telephone: (509)-488-0118
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History of Chemical' Use: Recharge Site Specilic
Landowner Statement of Past Use:

“Gentleman.
\.

1 have been the onner of a certain panel of land in the ralley with an address knonn as 84140 Prunedale Rd.,

Milton-Treenater. Oregon. 97862,

I hare onned this land since 1978 at which time we took over the extsting orchard of apples and [armed it for tn years
at which time ne began remoring rariois blocks of tress and replanting with nenw rarieties. In the past fen years ne
raised Nursery Tive Stock and began lereling the land 1o its present condition, letting it lay tn a dormant stage. fora
year and then planting core: civps 1o cusich the soil for a futnre cherry orchard.

v the normal tree fruit pesticides as alloned by regulations of the industry. The herbicide
Cimisine and Paraguat. No other chemicals were nsed on this parvel of land during niy
{othes questions. please contact ne af the Jolloning: (541)-278-6305. (509)-386-61 73,

The pesticides applecations ny
applecations we:e Ronnd-U
onnership. If you should b

[Date: /ﬁ ’/7"“05

I Chemical is defined here to include insecticides, fertilizers, herbicides, rodenticides, fungicides, and all other

non-natural chemicals.
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ATTACHMENT 7A: Source Water Quality Data

1STORET RETRIEVAL DATE 99/06/23 Umﬁ_\ areas samples that correspond to Recharge Project
402388 28AWALLO03780

46 01 08.6 118 24 45.1 4

WALLA WALLA RIVER AT HWY 11 (MILTON-FREEWATER)

41059 OREGON UMATILLA

PACIFIC NORTHWEST 131007

COLUMBIA RIVER BASIN BELOW YAKIMA RIVER

21400000 17070102007 00

0000 FEET DEPTH

INITIAL DATE 67/04/24 67/08/21[67/12/11]68/04/02 68/08/05[68/12/16 69/03/04 69/12/10]70/04/28
INITIAL TIME 1235 1400 | 1440 | 1615 1750 1100 1510 1145 930
MEDIUM WATER WATER | WATER | WATER WATER | WATER WATER WATER | WATER
00010 WATER ~TEMP  CENT 8 25.5 7 8.5 25 5 8.6 5 6
00011 WATER TEMP FAHN 46.4%  779% | 4468 | 4738 7708 | 4108 4758 4108 | 4288
00027 COLLECT AGENCY CODE 10 10 10 10 10 10 10 10 10
00070 TURB JKSN JTU 250 2 10 3 8 7 1
00080 COLOR PT-CO  UNITS 20 4 3 5 3 1 3
00095 CNDUCTVY AT 25C MICROMHO 67 225 200 72 243 69 95 7
00300 DO MG/L 10.3 12.2 10.6 114 10.7 12.2 11.6 11.7 12.7
00301 DO SATUR PERCENT 89 150 89 99 131 95 99 94 105
00310 BOD 5DAY MG/L _ 0.7 1.3 0.9 0.5 13 1.6 0.8 1.5 15
00400 PH SU 7.3 8.3 7.7 75 8.40L 72 7.6 7.5 75
00410 TALK CACO3 MG/L 30 108 33 105 30 54 31
00500 RESIDUE TOTAL  MG/L 518 99 184 101 118 87
00530 RESIDUE TOT NFLT MG/L 368 11 10 10 21 18 12
00610 NH3+NH4- N TOTAL MG/L 0.13 0.34 0.38 0.32 0.17 0.08 0.12
00612 UN-IONZD NH3-N MG/L 00043 .036% 0028 0408 | .0003% 0003$ | .00058
00619 UN-IONZD NH3-NH3 MG/L 00058 043§ | 0028 0498 | 00048 0004$ | .00068
00620 NO3-N TOTAL MG/L 0.03 0.02 0.07 0.38 0.54 0.73 0.13
00660 ORTHOPO4 PO4  MG/L 006 016 0.1 0.18 0.56 0.16 0.03
00760 SWL  PBI ~ MG/L 1K 1K 29 1K

00940 CHLORIDE TOTAL MG/L 2 1 8 2 2 1
00945 SULFATE SO4-TOT MG/L 8 33 4 14 4 6 3
22413 HARDNESS TOTLDISS WTR MG/L 28 37 99 35 49 24
31505 TOT COLI MPN CONF /100ML 620 2400 | 7000 60 230 2300 620 450K 620
31615 FEC COLI MPNECMED /100ML 230 60
31677 FECSTREP MPNADEVA /100ML 240

SOURCE: STORET DATABASE " PAGE: 10/16/03

| | |
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ATTACHMENT 7A: Source Water Quality Data

INITIAL DATE . 70/07/13[70/11/30] 71/05/11 71/08/16[72702/28) 72/08/30[73/02712] 73/06/13 73/09/24
INITIAL TIME 1400 | 1645 | 2000 1620 | 1610 1130 845 1055 1400
MEDIUM WATER | WATER | WATER WATER | WATER | WATER | WATER | WATER WATER
00010 WATER ~TEMP  CENT 24 5.5 155 26 9 205 2.5 165 16
00011 WATER TEMP FAHN 7528 | 4198 | 5998  788% | 4823 | 689% | 3658 | 6178  60.8%
00027 COLLECT AGENCY CODE 10 10 10 10 10 10 10 10 10
00070 TURB JKSN JTU 5 3 1 28 2 15 3 2
00080 COLOR PT-CO  UNITS 0 1 2 10 5 IS 5 0
00094 CNDUCTVY. FIELD MICROMHO 90

(SAMPLE CONTINUED FROM PREVIOUS PAGE)

INITIAL DATE 70/07/13[70711/30] 71/05/11 71/08/16[72/02/28) 72/08/30[73/02/12) 73/06/13 73/09/24
INITIAL TIME : 1400 | 1645 | 2000 1620 | 1610 1130 845 1055 1400
MEDIUM WATER | WATER | WATER WATER | WATER | WATER | WATER | WATER WATER
00095 CNDUCTVY AT 25C MICROMHO 236 66 51 200 67 221 87

00300 DO MG/L 125 115 9.5 14.2 1 125 12.9 11.7 115
00301 DO SATUR PERCENT 151 95 99 172 97 137 97 11708 115.08
00310 BOD 5DAY MG/L o 0.7 0.8 2.3 0.7 0.9 1.4

00400 PH SU 8.6 7.5 7.3 8.9 7.1 8.4 7.3

00410 T ALK CACO3 MG/L 29 21 9% 23 92 29 82 95
00500 RESIDUE TOTAL  MG/L 89 75 172 280 170 100 153 164
00530 RESIDUE TOT NFLT MG/L 12 12 4 106 8 32 10 3
00610 NH3+NH4- N TOTAL MG/L 0.34 0.06 0.66 0.09 0.14 0.04 0.1 0.17
00612 UN-IONZD NH3-N MG/L 001$ | 0003 2158 | 00028 | .013% | .00008$

00619 UN-IONZD NH3-NH3 MG/L 0028 | 00048 2618 | .00028 | 0168 | 000108

00620 NO3-N TOTAL MG/L . 0.02 0.1 0.15 0.3 0.51 0.14 0.36 0.39
00625 TOTKJEL N  MG/L . 0.2

00650 TPO4 PO4 MG/L 0.3

00660 ORTHOPO4 PO4  MG/L 0.06 0.09 0.13 0.09 0.04 0.09 0.1 0.14
00930 SODIUM NADISS MG/L | 24 2.8

00935 PTSSIUM K,DISS MG/L 2 15

00940 CHLORIDE TOTAL MG/L 1 0.7 5 0.8 3 1 6 4
00945 SULFATE SO4-TOT MG/L 3 1K 11 3 11 2 6 4
22413 HARDNESS TOTLDISS WTR MG/L 26 19 80 22 84 28 71 79
31505 TOT COLI MPN CONF /100ML 230 2400 | 2400 230 620 620 290

31615 FEC COLI MPNECMED /100ML 230 45K 45K 45K 45K 60

SOURCE: STORET DATABASE PAGE:2 10/16/03
( . (



INITIAL DATE

INTTIAL TIME

MEDIUM

00010 WATER TEMP CENT

00011 WATER TEMP FAHN

00027 COLLECT AGENCY CODE
00070 TURB JKSN JTU

00080 COLOR PT-CO UNITS

00094 CNDUCTVY FIELD MICROMHO
00095 CNDUCTVY AT 25C MICROMHO
00300 DO MG/L

00301 DO SATUR PERCENT
00310 BOD 5DAY MG/L

00400 PH SU

00410 TALK CACO3 MG/L

(SAMPLE CONTINUED FROM PREVIOUS PAGE)

INTTIAL DATE

INITIAL TIME

MEDIUM

00500 RESIDUE TOTAL MG/L

00530 RESIDUE TOT NFLT MG/L

00610 NH3+NH4- N TOTAL MG/L

00612 UN-IONZD NH3-N MG/L

00619 UN-IONZD NH3-NH3 MG/L

00620 NO3-N TOTAL MG/L

00650 TPO4 PO4 MG/L

00660 ORTHOPO4 PO4 MG/L

00930 SODIUM NADISS MG/L

00935 PTSSIUM K, DISS MG/L
00940 CHLORIDE TOTAL MG/L

00945 SULFATE SO4-TOT MG/L

22413 HARDNESS TOTLDISS WIR MG/L

31505 TOT COLI MPN CONF /100ML

31615 FEC COLI MPNECMED /100ML

SOURCE: STORET DATABASE

)

ATTACHMENT 7A: Source Water Quality Data

74/05/06 74/07/30 74/11/11 75/05/27 75/07/08 75/11/10
1450 1710 1610 1945 1640 1715
WATER WATER WATER WATER WATER WATER

12,5 21.5 11 28 7
54.5% 81.5% 51.8% 82.4% 44.6%
10 10 10 10 10 10
35 4 12 2 2 1
10 5 10 ] 15 2
L] 190 180 120
60 220 61 201 112
10.5 9.6 10.2 10.3 111
100 136 95 126 93
0.9 1.5 0.3 1.8 0.2
7.5 8.4 T3 8.4 8
19 7 52 25 69 48

74/05/06 74/07/30 74/11/11 75/05/27 75/07/08 75/11/10
1450 1710 1610 1945 1640 1715
WATER WATER WATER WATER WATER WATER

251 159 132 70 180 114
205 12 22 o 44 5
010K 0.02 0.06 010K 0.09 0.02
.00007% 003% .00004% 013§ .0003%
.00009% .004% .00005% 016§ .0004%
0.11 0.29 0.3 0.14 0.69 0.4
0.5 0.2 0.3 0.5 0.1
0.04 0.13 0.11 0.11 0.1 0.12
2.2 8 2. 8.9 4.6
1.6 4 1.6 3.1 2.8
0.4 3 2 2 4 2
1 6 6 2 8 4
16 69 48 20 63 40
230 620 620 2400 230
230 620 45 2400 60
PAGE:3

10/16/03



ATTACHMENT 7A: Source Water Quality Data

1STORET RETRIEVAL DATE 99/06/23

402389 28AWALL04860

455413.61182202.94

WALLA WALLA RIVER U/S MILTON-FREEWATER
41059 OREGON UMATILLA

PACIFIC NORTHWEST 131007

COLUMBIA RIVER BASIN BELOW YAKIMA RIVER
21400000 17070102011 00

0000 FEET DEPTH

INITIAL DATE

INITTAL TIME

MEDIUM

00010 WATER TEMP  CENT
00011 WATER TEMP FAHN

00027 COLLECT AGENCY CODE
00070 TURB JKSN JTU

00080 COLOR PT-CO UNITS

00095 CNDUCTVY AT 25C MICROMHO
00300 DO MG/L

00301 DO  SATUR PERCENT
00310 BOD 5DAY MG/L
00400 PH SU

00410 TALK CACO3 MG/L

00500 RESIDUE TOTAL  MG/L
00530 RESIDUE  TOT NFLT MG/L
00610 NH3+NH4- N TOTAL MG/L
00612 UN-IONZD NH3-N MG/L
00619 UN-IONZD NH3-NH3 MG/L
00620 NO3-N TOTAL MG/L

00660 ORTHOPO4 PO4 MG/L
00760 SWL PBI MG/L

00940 CHLORIDE TOTAL MG/L
00945 SULFATE SO4-TOT MG/L
22413 HARDNESS TOTLDISS WTR MG/L
31505 TOT COLI MPN CONF /100ML
31615 FEC COLI MPNECMED /100ML
31677 FECSTREP MPNADEVA /100ML

SOURCE: STORET DATABASE
(

67/04/24 67/08/21|67/12/11
1300 1520 1700
WATER WATER | WATER
6 21 5
42.8% 69.8% 41.08
10 10 10
5 7 15
6 2 4
59 180 69
11.2 87 11.9
94 101 98
0.6 0.8 1.1
1.4 7.5 B
26 32 32
89 101 83
2 8 6
0.14 0.17 0.32
.0005% 002% 0018
.0006% 003§ 002%
0.01 0.02 0.02
0.02 0.1 0.1
8 1K 1
1 5 1
3 0.6 4
23 36 29
230 620 210

210

68/04/03 68/08/06

810 905
WATER WATER
6.5 16
4378 60.8%
10 10
2 5
4 4
57 93
11.6 9.7
98 102
0.6 0.4
73 7.3
26 40
113 98
7 22
0.12 0.18
00038 .001%
00048 .001%
0.03 0.04
0,07 01K
1 6
2 15
24 32
230 620

PAGE:4

68/12/16]69/03/04]69/12/10
1030 1540 1055
WATER | WATER | WATER
5 6.4 3
41.0% 43.5% 374%
10 10 10
9 12 2
3 2 0
57 63
11.1 11.6 12.9
87 99 100
0.2 0.7 1.2
7 7:5 17
16 27 33
92 81 67
26 7 6
0.11 0.06 0.03
0001% .0003% 00028
00028 0003% .0002%
0.39 0.3 0.12
0.01 0.11 0.1
2 2 0.8
%) 1 3
25 26 31
210 60 60
5K

10/16/03
(



INITIAL DATE

INITTAL TIME

MEDIUM

00010 WATER TEMP  CENT
00011 WATER TEMP FAHN

00027 COLLECT AGENCY CODE
00070 TURB JKSN JTU

00080 COLOR PT-CO UNITS
00094 CNDUCTVY FIELD MICROMHO

INITIAL DATE

INITIAL TIME

MEDIUM

00095 CNDUCTVY AT 25C MICROMHO
00300 DO MG/L

00301 DO  SATUR PERCENT
00310 BOD 5DAY MG/L

00400 PH SU

00410 TALK CACO3 MG/L
00500 RESIDUE TOTAL MG/L
00530 RESIDUE TOT NFLT MG/L
00610 NH3+NH4- N TOTAL .MG/L
00612 UN-IONZD NH3-N MG/L
00619 UN-IONZD NH3-NH3 MG/L
00620 NO3-N TOTAL MG/L

00625 TOTKJEL N  MG/L
00650 TPO4 PO4 MG/L
00660 ORTHOPO4 PO4  MG/L

00930 SODIUM NADISS MG/L

00935 PTSSIUM K,DISS MG/L

00940 CHLORIDE TOTAL MG/L
00945 SULFATE SO4-TOT MG/L
22413 HARDNESS TOTLDISS WTR MG/L
31505 TOT COLI MPN CONF /100ML
31615 FEC COLI MPNECMED /100ML

SOURCE: STORET DATABASE

ATTACHMENT 7A: Source Water Quality Data

70/07/13[70711/30] 71/05/11 71/08/16[72/02/28) 72/08/30[73702/11] 73/06/13
1445 1615 | 1930 1655 1550 1110 1730 1025
WATER | WATER | WATER WATER | WATER | WATER | WATER | WATER
195 5 155 19 7.5 15.5 4 125
6718 | 4108 | 5998 6628 | 4558 | 5998 | 3928 | 54.5%
10 10 10 10 10 10 10 10
1 3 5 1 10 1 5 1
1 7 0 1 5 0 3 5

75
70/07/13| 70/11/30] 71/05/11 71/08/16[72702/28] 72/08/30[73/02/11) 73/06/13
1445 1615 | 1930 1655 1550 1110 1730 1025
WATER | WATER | WATER WATER | WATER | WATER | WATER | WATER
84 58 46 84 92 93 76
9.8 115 9.9 9 11.3 9.9 12 10.7
112 95 104 96 100 08 96 99.1%
0.9 0.6 0.7 0.7 0.6 0.4 1.1
8.1 7.5 7.3 7.6 7.1 7.6 73
35 26 19 38 21 36 26 34
176 72 81 86 104 93 79 88
6 4 8 3 13 4 8 6
0.12 0.19 0.16 0.43 0.09 0.1 0.05 0.04
0068 | 00078 | 00098 0068 | .00028 | .001$ | .0001%
0078 | 00098 | .001$ .08 | .00028 | .001$ | .0001%
006 | otk | 006 0.07 0.16 012 | 030K | 003
0.2
0.5
0.05 0.06 0.08 0.07 0.09 0.08 0.08 0.09
2.1 2
, 2 15
3 1 1 0.9 0.6 1 0.3 3
2 1 AK 0.5 2 2 0.9 0.8
270 22 18 40 19 32 23 26
620 2400 230 7000 130 620 620
60 45K 60 60 45K 46
PAGE:S 10/16/03



INITIAL DATE

INITTAL TIME

MEDIUM

00010 WATER  TEMP CENT
00011 WATER  TEMP  FAHN

00027 COLLECT AGENCY CODE
00070 TURB JKSN JTU

00080 COLOR PT-CO UNITS

00094 CNDUCTVY FIELD MICROMHO
00095 CNDUCTVY AT 25C MICROMHO

00300 DO MG/L

00301 DO  SATUR PERCENT
00310 BOD S5DAY MG/L
00400 PH SU

00410 TALK CACO3 MG/L
INITTAL DATE

INTTTAL TIME

MEDIUM

00500 RESIDUE TOTAL  MG/L
00530 RESIDUE TOT NFLT MG/L
00610 NH3+NH4- N TOTAL MG/L
00612 UN-IONZD NH3-N MG/L
00619 UN-IONZD NH3-NH3 - MG/L
00620 NO3-N TOTAL MG/L

00650 TPO4 PO4 MG/L
00660 ORTHOPO4 PO4 MG/L
00930 SODIUM NADISS MG/L

00935 PTSSIUM K, DISS MG/L

00940 CHLORIDE TOTAL MG/L
00945 SULFATE SO4-TOT MG/L

22413 HARDNESS TOTLDISS WIR MG/L
31505 TOT COLI MPN CONF /100ML
31615 FEC COLI MPNECMED /100ML

SOURCE: STORET DATABASE

f
|
\

ATTACHMENT 7A: Source Water Quality Data

74/05/06 74/07/30 74/11/11 75/05/27 75/07/08 75/11/10
1420 1745 1630 1930 1745 1745
WATER WATER WATER WATER WATER WATER

10.5 20.5 10.5 27 4.7
50.9% 68.9% 50.9% 80.6% 40.5%
10 10 10 10 10 10
7 2 1 1 2 1.0K
5 5 1K 5 15 1K
49 80 55 170 80
-53 90 54 195 72
10.8 9 10.8 8.7 119
101 103 102 106 95
1 0.3 0.6 3 0.4
75 8 7.3 8 1Ll
17 34 33 20 65 34
74/05/06 74/07/30 74/11/11 75/05/27 75/07/08 75/11/10
1420 1745 1630 1930 1745 1745
WATER WATER WATER WATER WATER WATER
62 76 68 64 180 87
39 4 1K 5 38 3
0.03 0.02 0.06 0.01 0.19 0.02
.0002§ .0008§ .00004% 012% 0001§
.0002§% .0010§ .00005% 014% .0001§
0.01 0.05 0.06 0.1 0.72 0.12
0.2 0.2 0.3 0.5 0.1
0.01 0.14 0.08 0.09 0.08 0.11
2.1 3 2.4 8.4 3
1.6 24 15 3.5 2
0.4 0.9 1 1 6 1
2 1 2 2 8 2
14 27 27 19 60 27
60 7000L 230 7000 2400
45K 620 45 7000 230

PAGE:6

10/16/03
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LAND LEASE

1. PARTIES

The parties to this Lease are HULETTE M. JOHNSON, SHIRLEY A.

JOHNSON, and H. MARC JOHNSON, hereinafter referred to as Landlord, and
HUDSON BAY DISTRICT IMPROVEMENT COMPANY, and Oregon Non-
profit Improvement District, hereinafter referred to as Tenant.

2. DATE

This Lease will begin the first of the following month, after the Tenant has
obtained a water right certificate for the purpose of ground water recharge for this

site from the State of Oregon.
3. DESCRIPTION OF LEASED PREMISES

Landlord leases to Tenant and Tenant leases from Landlord, under the
terms and conditions stated herein, the real property in Umatilla County, State of
Oregon, described in Exhibit “A” attached hereto and by such reference

incorporated herein.

4. TERM OF LEASE

The term of this Lease will be from the date of this lease for a period of
five(5) years. Tenant shall have the option to renew this lease with notice to
Landlord of not less than 90 days prior to the end of the initial term and any
renewal terms for future additional five year terms upon the mutual agreement of
renegotiated rental terms for each renewal period.

5. POSSESSION

The Tenant shall be granted possession of the property upon execution of
this document by all parties, together with the receipt of the initial lease payment

as prescribed in RENT.






6. RENT

Tenant shall pay advance annual rent payments in the amount of three
thousand six hundred dollars($3,600) plus annual assessment for irrigation water
for surface water rights delivered by Tenant to 84140 Prunedale Road, beginning
with INV # 1276C for 2003. Landlord shall pay same assessment to Tenant upon
receipt of said annual assessment payment from Tenant. Tenant shall make each
annual payment for the term of this lease to Landlords address, 52833 Sunquist
Road, Milton-Freewater, Oregon, 97862, or otherwise as notified. The initial
payment shall be due on the date this agreement is executed by Tenant and
Landlord, and Tenant it therefore granted possession to said real property.

7. INSURANCE

Tenant shall maintain liability insurance on the leased property in an
amount acceptable to the Landlord and shall provide proof of such insurance
naming Landlords as additional insureds. Tenant shall also be responsible for
necessary insurance on laborers. Tenant shall also be responsible for insurance
coverage on personal property kept or installed upon this leased premises.

8. USE OF PREMISES

Tenant agrees that they will use the property for ground water
recharge/storage, ponding. L

9. LANDLORDS OBLIGATIONS

Landlord shall install electricity, pump, collection pond and mainline with
the assistance of Tenant necessary to connect the source of irrigation water
provided by Tenant to the existing delivery systems of Landlord’s.

If there is a mortgage or other encumbrance on said premises, Landlord
covenants to keep same in good standing, at all times, to make payments when
due and not to suffer or permit default in said encumbrance.

Landlord shall pay all property taxes upon the real property subject to this
lease in a timely manner.



=



10. TENANT’S OBLIGATIONS

Tenant shall provide all labor and materials for the construction of the
ground water recharge pond, Landlord’s irrigation collection pond and pumping
station or other improvements required by Tenant, including maintenance of

bridges and culverts.

Tenant shall pay all taxes of any kind and necessary insurance for labor to
maintain to maintain improvements including any increase in property taxes as a
result of said improvements as made by Tenant.

Tenant shall pay for all maintenance and operation of improvements
constructed on said premises.

Tenant agrees that earth material excavated from the recharge pond shall
be placed along the edges of the recharge area to produce a basin-like pond.
Excess material shall be placed in other areas of Landlords property as directed by
Landlord and spread evenly where located so that agricultural activities may

continue.

Tenant upon termination of lease, shall replace all soil to a level
topography using stored material from the sides of said ‘recharge’ pond, together
with other off site soil as approved by Landlord, necessary fo return fhe regnarge

pond to a level premise fer-agricuttural-growing-activities.

Tenant shall pay for all costs incurred for control of noxious{weeds
vegetation around perimeter of ponding areas, and shall spray the pdrimeter of
said pond including the banks of the Hudson Bay Canal and the Pleasantview
Canal including bridges and culverts to maintain a clean ground cover as directed

by Landlord

Tenant shall provide signage for trespass prevention and notice of man-
made hazard upon premises at the commencement of work efforts at the recharge

arca.

Tenant shall install any and all fences and gates necessary as may be
required by an insurance company or others around the recharge pond.






o

11. LIENS

‘Tenant shall pay, as due, all claims for work done on and for services
rendered or materials furnished to the leased premises incurred and owing by
Tenant and shall keep the premises free of any liens resulting from acts of the

Tenant.

12. COVENANTS OF TITLE

Landlord covenants that he is the owner of the above described property
free of any encumbrance that would impair or interfere with Tenant’s rights under
this Lease, and that Landlord has full right and authority to lease the premises
described herein.

13. WASTE
\

Tenant shall not commit or permit to be committed any waste, strip,
damage to or misuse of the premises.

14. INDEMNIFICATION

Tenant shall indemnify, hold harmless and defend Landlords from all
claims, loss or liability arising out of or related to any activity of Tenant on the
leased premises or any condition of the leased premises in the possession or under

the control of the Tenant.
15. ASSIGNMENT

No part of the leased property may be assigned, mortgaged, or subleased,
nor may a right of use of any portion of the property be conferred on any third
person by any other means without the prior written consent of Landlord. This
provision shall apply to all transfers to and by trustees in bankruptcy, receivers,
administrators, executors, and legatees. No consent in one instance shall prevent
the provision from applying to a subsequent instance.






16. DEFAULT
The following shall be events of default:

Failure to pay rent when due.
Failure of either Landlord or Tenant to comply with any other term

or condition or fulfill any other obligation of this Lease within twenty(20) days
after written notice by Landlord or Tenant specifying the nature of the default with

reasonable particularity.
Abandonment by the Tenant of the property

If the default is of such a nature that it cannot be completely remedied
within the twenty-day period and the defaulting party thereafter proceeds with
reasonable diligence and in good faith to effect the remedy as soon as practicable,
default shall not be declared unless the defaulting party ceases to effect the

remedy.
17. TAXES

The Landlord shall pay all real property taxes for real property for the term
of this Lease. Tenant shall be liable to pay any taxes, personal or real, incurred as
a result of improvements placed upon the leased premises.

18. NONWAIVER o

Waiver by either party of strict performance of any provision of this Lease
shall not be a waiver of or prejudice the party’s right to require strict performance
of the same provision in the future or of any other provision of this Lease.

19. ATTORNEY FEES

If suit or action is instituted in connection with any controversy arising out
of the Lease, the prevailing party shall be entitled to recover, in addition to costs,
such sums as the Court may adjudge reasonable as attorney fees.
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20. SUCCESSION

Subject to the above-stated limitations on transfer of Tenant’s interest, this
Lease shall be binding upon and inure to the benefit of the parties, their respective

successors and assigns.
21. INSPECTION OF PREMISES

The Landlord reserves the right to themselves and their agents to go upon
the premises at reasonable and proper times to inspect the same for the purpose of
determining that the Lease is being properly observed and that all of the terms of

this lease are being performed by the Tenant.

22. IMPROVEMENTS

Any improvements to the real property by Tenant shall remain the property
of the Landlord upon termination of this Lease, unless the Tenant obtains the
written consent of Landlord to remove said improvements prior to the time the
improvements are placed on the property. However, Tenant shall be responsible
for refilling the recharge “pond” as set forth in paragraph 10 above.

23. TERMINATION

The Tenant agrees to deliver the property to the Landlord at the end of the
term of this Lease and in as good a condition as when accepted, and pursuant to
paragraph 10 above.

24. TIME IS OF THE ESSENCE

The parties acknowledge and agree that time is of the essence with respect
to all of the terms, conditions, and provisions of this Lease.

25. NOTICES

Any notice required or permitted under this Lease shall be given when
actually delivered or when deposited in the United States Mail as certified mail,

addressed as follows:







LANDLORD: HULETTE M. JOHNSON, et., al.
52833 Sunquist Road
~ Milton-Freewater, Oregon 97862

TENANT: HUDSON BAY DISTRICT IMPROVEMENT
COMPANY
P.O. Box 110
Milton-Freewater, Oregon 97862

26. WATER DUES

The annual irrigation water dues as billed to Landlord by Tenant shall be
paid by Landlord to Tenant as billed. As part of the rent agreement in paragraph
6 above, Tenant shall pay Landlord an equal amount of said water dues within
thirty(30) days of receipt of said water dues from Landlord, during the term of this

Lease and any renewals thereof.
27. CAPTIONS AND HEADINGS

The captions and headings throughout this Lease are for convenience and
reference only and the words contained therein shall in no way be held or deemed
to define, limit, describe, explain or modify the meaning of any provisions of or
the scope or intent of this Lease.

28. ENTIRE AGREEMENT

This document is the entire, final, and complete agreement of the parties
pertaining to the Lease of the premises described herein, and supersedes and
replaces all written and oral agreements theretofore made or existing by and
between the parties or their representatives in so far as the premises are

concerned.







%%SS WHEREOF, the parties have executed this Lease on the [ T dayof
( 2&0 v, :

& /f?o'e'?

HULETTE OHNSON,
; ; ' | /
H. MARC JOHNEON

' TENANT:

HUDSON BAY IMPROVEMENT CO.

/?S _Secredoftn [Treasurtr

STATE OF OREGON \ )
)ss.

County of Ymats//e- )
nthis /57  da of__f/tZO(B ersonally appeared before me the above named
H[JI.ETI'EM JO HIRLEY M. JOHNS and . MARC JOHNSON and acknowledged
{/{/ e foregoing to be a volunta.ry act and deed.
¥ TH?.FEFIEGIIiNi’sYE%HHEY Ném&@/ (} %‘—Lﬁ :
OTARY PUBLIC FOW'REGON /f\—

NOTARY PUBLIC-OREGON

COMMISSION NO. 337142
SEPT. 24, 2004

My commission expires: _ 7-24-2 CJO‘/

STATE OF OREGON )

County Ofwagss.

On this /9 — e day oﬁQQtZOOB personally ap a‘j:ared before me the above named
in his capacity as teasurer of HUDSON

JSohn C- 2evba
BAY IMPROVEMENI‘ CO. and acknowledged the foregoing to be a voluntary act.

SSSSS RO AL ' OTARY PUBLIC F@K OREGO

KATHLEEN F. YENNEY My Commission expires: __#-J¥-200%
NOTARY PUBLIC-OREGON

COMMISSION NO. 337142
COMMISS}UN DXPIRES SEPT. 24 2004
SEEEmSs







ih et md IS e Lk b o b DT

e m e B Y .

Ly rA—— - —— s

e

el AEE a s

VR peR oy Y T TRO T TR 1 bkt R RTL L L S LR St

Exhibit "A"

TRACT I:

Township 6 North, Ranae 35, East of the Hiliametle Heridian:

Section 33: A tract of land located in the South Half of the
dortheast Nuarter, and being a portion of that'tract of land
convayed to William J. Jackson, by Deed recorded in Book 369,
Page 267, Desd Records, and being described as follows, to-wit:

Commencing at the quarter section corner on the 1line between
Sections 33 & 34; running thence Morth 20 chains: thence Hest
13-16/100 chains; thence Southeasterly 232-16/100 chains, more or
less, to a point on the center line; running East and Hest throurh
said Section 33, said point being 7 chains-Hest of the point
of beginning; thence East 7 chains to the point of beginnmina.
Excéptina Therefrom, beainning at the Northeast corner of the
Southeast Quarter of the Worlheasi Quarter of said Section 33:
and running thence South 45 rnds: then_ West 35-5/9 raods: thence
North 45 rods; thence East 33-5/9 rods to the place of beainning.
AT1 being East of the Willamette Meridian, Umatilla County, Oregon,
Subject to any and all water rights of way and roads.

bt e

TRACT III:

irha
tae

shezct corner of the Scuth

seginaing at the Rorias
of the Hortheast Quarter of Section 33, Township 6 North. Range
35; running thence South 4% rods; thence Hest 35 and 5/9 rods:
thence Horth 45 rods; thence East 35 and 5/9 rods to the
g place of beginning. Excepting therefrom that tract of land

; conveyed te the State of Oregon, by and through fts State
Highway Commission by deed recorded in Back 130, Page 573 \ s
of the Deed Records of Umatilla County, Oreaon, Also, exceptinsg
any portion of said premises lying within that strip of 1land
conveyed to Halla Halla and Columbia River Raflroad Company, by
deed recorded in Book "D, Page 834 of the said Deed Records.
A1l being East of the Willamette Meridian, in the Caunty
of Umatiila and State af Oregon;

o

Excepting ary and all water rights of way.
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License No.
STATE OF OREGON
WATER RESOURCES DEPARTMENT
APPLICATION FOR LIMITED WATER USE LICENSE
Applicant(s): HUt)SoH BQ\G /D;S#j. 4 L éo%lm-\ (D.M?opj
Toa Bmuﬁln /’J_bku 2erba

Contact Person:

Mailing Address: £0.8:¢« f/O .
Telephone No: [ || 930-4res |

1 (We) make application for a Limited License to use or store the following described surface
waters or groundwater-not otherwise exempt, or to use stored water of the State of Oregon for a

use of a short-term or fixed duration:

. SOURCE(S) OF WATER for the proposed use: __alla Walla Thwer 4
tributary of (s\lowmbia el s

2. TOTAL AMOUNT OF WATER to be diverted: SO ___ cubic feet per second, or £ 0
gallons per minute. If water is to be used from more than one source, give the quantity

from each:

3. INTENDED USE(S) OF WATER: (check all that apply)
Road construction or maintenance;
General construction;
Forestland and rangeland management; or

Other: A;%,}néa\ Gioun) water ﬂec\'\b(%ﬂ--

4. DESCRIPTION OF PROPOSED PROJECT: Include a description of the intended place
of use as shown on the accompanying site map, the method of water diversion, the type of
_equipment to be used (including pump horsepower, if applicable), length and dimensions
of supply ditches and pipelines: See atfe clad Aop\rc a3 Docoameot

¥
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a; PROJECT SCHEDULE: (List day, month, and year)
Date water use will begin ___//- 0 ¢
Date project will be completed __ // -0 5
Date need for water will be completed __ //- o5

NOTE: A completed water availability statement from the local watermaster, fees and a site
map meeting the requirements of OAR 690-340-030 must accompany this request. The fee for
this request is $100 for the first point of diversion plus $10 for each additional point of diversion.
The license, if granted, will not be issued or replaced by a new license for a period of more than
five consecutive years. The right granted will be subordinate to all other authorized uses that
rely upon the same source, or water affected by the source, and may be revoked at any time it is
determined the use causes injury to any other water right or minimum perennial streamflow.

REMARKS:
SIGNATURE of Applicant: Q// < 2 A DATE: _/0-23.02
Tltlt!// Soc= % on :

I certify that I have examined the foregoing application and accompanying data, and
hereby grant a Limited License to use said water as described in the application, subject to all
water rights of record, and subject to any valid public interest concerns which may become

evident.

This license shall be in effect beginning , 20___, and shall expire
s 20___ '
WITNESS my hand this ,20__.

Paul R. Cleary
Water Resources Department
Director

The licensee shall give notice to the Department (Watermaster) at least 15 days in advance of
using the water under the Limited License and shall maintain a record of use. The record of use
shall include, but need not be limited to, an estimate of the amount of water used, the period of
use 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,

The application was first received at the Water Resources Department at Salem, Oregon, on the
day of ,20__, at o’clock, M.

(Fall, 2000)
M:\groups\wr\forms\limited license appl
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COPRY

Kennedy/Jenks Consultants

Engineers &Scientists

1020 North Center Parkway

Suite F

Kennewick, Washington 99336

509-734-9763

3 JUIy 2003 FAX 509-734-9764

Mr. Bob Bower

Hydrologist

Walla Walla Basin Watershed Council
PO Box 68

Milton-Freewater, Oregon 97862

Subject: Test Site Hydrogeologic Assessment
Sediment Aquifer Study
K/J 026046.10

Dear Bob:

Kennedy/Jenks Consultants is pleased to present this letter report to the Walla Walla Basin
Watershed Council WWWBWC). This letter report presents the results of a hydrogeologic
assessment of the proposed shallow aquifer recharge test site (the test site) adjacent to the
Hudson Bay Canal southeast of the WWBWC Office. This letter report was prepared as part of
our letter contract with the WWBWC dated 13 February 2003 and amended 1 April 2003.

Introduction

The WWBWC is planning to sponsor a shallow aquifer recharge field test in the Walla Walla
Basin (the Basin) just west of Milton-Freewater, Oregon. This letter report presents a
preliminary hydrogeologic assessment of the proposed test site and the surrounding area. The
area covered by this letter report includes an approximately 30 square mile area bounded on
the north by the Washington/Oregon border, on the south by the base of the Horse Heaven Hills
and Blue Mountains, to the east by a north-south line approximately 1 mile east of the Walla
Walla River, and to the west by a north-south line through Umapine, Oregon (Attachment 1).

The proposed test site is located on approximately 9 acres adjacent to the south side of the
Hudson Bay Canal (the Canal) in the east half of section 33, TN, R35E (Attachment 1). This
site is approximately 2 miles west of Milton-Freewater, Oregon, in Umatilla County. The test
site was chosen because of its proximity to the Canal which will supply water for the test and the
willingness of the land owner (Mr. H. Johnson) to allow construction of test infiltration ponds on

the property.

The proposed test will be done with a facility consisting of three individual infiltration ponds lined
up, one after the other, adjacent to the Canal. Approximately 50 cubic feet/second (cfs) of water
will be available for diversion from the Canal into the upstream (easternmost) pond via a
diversion structure. Water will then cascade from one pond to the next (from east to west) until
it infiltrates out of the bottom of the pond(s). Any water escaping the final pond will be directed
back into the Canal via a return pipe. In-flow from, and out-flow to, the Canal will be metered.

026046.10 9.08 test site hydro assess.
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Testing is proposed for winter and early spring months when Walla Walla River flows (ultimate
source of recharge water) are at their peak.

It is anticipated that recharge testing will be conducted under an ASR Limited License granted
to the WWBWC by Oregon Department of Water Resources (OWRD) under OAR 690-350-
0020. One of the requirements of the Limited License Application is to provide a supplemental
preliminary hydrogeologic report describing groundwater conditions at the test site (OAR 690-
350-0020 (3)(a)(b)(C)). This letter report, which is based predominantly on previously written
reports and publicly available information, was written to meet this requirement.

This letter report focuses on suprabasalt sediments, the target for shallow aquifer recharge, and
is subdivided into sections describing regional geology and hydrogeology, test site
hydrogeology, surface water in the test site area (including springs), and groundwater and
surface water quality. The assessment was done under the supervision of Mr. Terry Tolan, RG.
The assessment is based largely on previously prepared and readily available reports and
information. Attachments to this report include:

e Location map for the project area (Attachment 1)

e Structure contour and isopach maps for selected geologic units comprising the upper
part of the shallow aquifer system (Attachments 2, 3, 4, and 5)

o A table summarizing geologic interpretations, well construction information, and water
pumping data taken from water supply well logs used to assess area hydrogeology
(Attachment 6)

e Draft test and monitoring plan (Attachment 7)

In addition, a number of reports and papers were reviewed for information relevant to this
assessment. These reports are listed below.

Barker, R.A., and Mac Nish, R.D., 1976, Digital model of the gravel aquifer, Walla Walla River Basin, Washington and
Oregon: Washington Department of Ecology Water-Supply Bulletin 45, 49 p.

Bauer, H.H., and Vaccaro, J.J., 1990, Estimates of ground water recharge to the Columbia Plateau regional aquifer
system, Washington, Oregon, and Idaho, for predevelopment and current land-use conditions: U.S. Geological

Survey Water Resources Investigations Report 88-4108, 37 p.

Bjornstad, B.N., 1980, Sedimentology and depositional environment of the Touchet Beds, Walla Walla River basin,
Washington: Richland, Washington, Rockwell Hanford Operations RHO-BWI-SA-44, 116 p.

Busacca, A.J., and MacDonald, E.V., 1994, Regional sedimentation of Late Quaternary loess on the Columbia
Plateau - sediment source areas and loess distribution pattern, in , Lasmanis, R., and Cheney, E.S., eds., Regional
geology of Washington State: Washington Department of Natural Resources, Division of Geology and Earth
Resources Bulletin 80, p. 181-190.

Busacca, A.J., Gaylord, D.R., and Sweeney, M.R., 2002, Paired eolian deposits and megaflood features, Columbia
Plateau, Washington: Friends of the Pleistocene 10" annual Pacific Northwest Cell Field Trip, 16-18 August 2002

Field Trip Guide, 80 p.

02604610 9.08 test site hydro assess
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Bush, J.H., Jr., Morton, J.A., Anderson, J.V., Crosby, J.W., lll, and Siems, B.A., 1973, Test-observation well near
Walla Walla, Washington - description, stratigraphic relationships, and preliminary results: Washington State
University, College of Engineering Research Report 73/15-66, 38 p.

Campbell, N.P., Lillie, J.T., and Webster, G.D., 1979, Surficial geologic map of the Walla Walla quadrangle,
Washington: Washington Department of Natural Resources, Division of Geology and Earth Resources Open-File
Report 79-13, 1 plate, scale 1:250,000.

Carson, R.J., and Pogue, K.R., 1996, Flood basalts and glacier floods - roadside geology of parts of Walla Walla,
Franklin, and Columbia Counties, Washington: Washington Department of Natural Resources, Division of Geology
and Earth Resources Information Circular 90, 47 p.

Carson, R.J., McKhann, C.F., and Pizey, M.H., 1978, The Touchet Beds of the Walla Walla Valley, in, Baker, V.R.,
and Nummedal, eds., The Channeled Scabland - a guide to the geomorphology of the Columbia Basin, Washington:
U.S. National Aeronautics and Space Administration, p. 173-177.

Fecht, K.R., Lindsey, K.A., Bjornstad, B.N., Horton, D.G,, Last, G.V., and Reidel, S.P., 1999, Clastic Injection Dikes Of The Pasco
Basin And Vicinity, BHI-01103, Bechtel Hanford, Inc., Richland, Washington.

Hewes, B, 2003, Hudson Bay Aquifer Recharge Project, consulting engineer report, 2 p.

Kienle, C.F., 1980, Geologic reconnaissance of parts of the Walla Walla and Pullman, Washington, and Pendleton,
Oregon 1%x 2° AMS quadrangles: Seattle, Washington, Consultant report to U.S. Army Corps of Engineers, Seattle
District, 76 p., 3 plates, scale 1:125,000.

Lindsey, K.A., 1996, The Miocene to Pliocene Ringold Formation and associated deposits of the ancestral Columbia
River system, south-central Washington and north-central Oregon: Washington Department of Natural Resources,
Division of Geology and Earth Resources Open-File Report 96-8.

Mac Nish, R.D., and Barker, R.A., 1976, Digital simulation of a basalt aquifer system, Walla Walla River Basin,
Washington and Oregon: Washington Department of Ecology Water-Supply Bulletin 44, 51 p.

Mann, G.M., and Meyer, C.E., 1993, Late Cenozoic structure and correlations to seismicity along the Olympic-
Wallowa Lineament, northwest United States: Geological Society of America Bulletin, v. 105, no. 7, p. 853-871.

Newcomb, R.C., 1965, Geology and ground-water resources of the Walla Walla River Basin, Washington and
Oregon: Washington Department of Conservation, Division of Water Resources Water-Supply Bulletin 21, 151 p, 3

plates.

Pacific Groundwater Group, 1995, Initial watershed assessment water resources inventory area 32 Walla Walla River
watershed: Washington Department of Ecology Open-File Technical Report 95-1 1,47 p.

Piper, A.M., Robinson, T.W., and Thomas, H.E., 1935, Ground water in the Walla Walla Basin, Oregon-Washington:
Transcript of Record, The State of Washington, Complainant vs. the State of Oregon; Supreme Court of the United

States, October term, p. 72-142.

Price, C.E., 1960, Artificial recharge of a well tapping basalt aquifers, Walla Walla area, Washington: Washington
Division of Water Resources, Water-Supply Bulletin 7, 50 p.

Reidel, S.P., and Tolan, T.L., 1994, Late Cenozoic structure and correlation to seismicity along the Olympic-Wallowa
Lineament, northwestern United States (Discussion and Reply) - Discussion: Geological Society of America Bulletin,

v. 106, no. 12, p. 1634-1638.

Reidel, S.P., Fecht, K.R., Hagood, M.C., and Tolan, T.L., 1989, The geologic evolution of the central Columbia
Plateau, in, Reidel, S.P., and Hooper, P.R., eds., Volcanism and tectonism in the Columbia River flood-basalt
province: Geological Society of America Special Paper 239, p. 247-264. '
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Rigby, J.G., Othberg, K.L., Campbell, N.P., Hanson, L.G., Kiver, E.P., Stradling, D.F., and Webster, G.D., 1979,
Reconnaissance surficial geologic mapping of the late Cenozoic sediments of the Columbia Basin, Washington:
Washington Department of Natural Resources, Division of Geology and Earth Resources Open-File Report 79-3, 94
p., 7 plates, scale 1:250,000.

Richerson, P., and Cole, D., 2000, April 1999 Milton-Freewater groundwater quality study: Oregon Department of
Environmental Quality, State-Wide Groundwater Monitoring Program, 17 p.

Schuster, J.E., 1994, Geologic map of the Walla Walla 1:100,000 quadrangle, Washington: Washington Department
of Natural Resources, Division of Geology and Earth Resources Open-File Report 94-3, 18 p., 1 plate.

Shannon & Wilson, Inc., 1973, Geologic studies of Columbia River basalt structures and age of deformation - The
Dalles-Umatilla region, Washington and Oregon, Boardman nuclear project: Portland, Oregon, consultant report to
Portland General Electric Company, 1 vol., 2 plates.
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Other data sources used for the project include: (1) OWRD Water Well Reports (driller’s logs)
for water wells drilled in the project area, (2) interviews and conversations with people who have
knowledge and/or experience with area groundwater, including OWRD staff, and (3)
reconnaissance visits to the test site area. For this assessment it was assumed that well
locations recorded on driller's logs are correct and the locations of wells were not independently
field-verified.

Overview of the Test Site Area Geologic Setting

The most recent comprehensive geologic investigation of the suprabasalt sediments in the
Basin, the strata which are the focus of this assessment, is Newcomb (1965). Our review of
area geology is based on Newcomb (1965), more recent insights into area geology taken from
reports describing regional suprabasalt sediment geology (Smith and others, 1989; Lindsey,
1996), and our ongoing work in the area on other projects. Since the emphasis of this
hydrogeologic assessment is on the suprabasalt aquifer system, this section will focus primarily
on the sedimentary strata and only briefly introduces the underlying Columbia River basalt.

Generally, suprabasalt sediments found in the Walla Walla Basin include (Figure 1):

e Holocene to Pliocene (?) alluvial gravel

e Pleistocene Cataclysmic Flood deposited sand and silt (Touchet Beds)
e Pleistocene loess (Palouse Formation)

e Miocene to Pliocene (?) conglomerate, sand, silt, and clay

Newcomb (1965) also described several terrace sequences within the Basin. These are not
described in this letter report because they typically do not host aquifers. The basic physical
characteristics and distribution of the uppermost 200 feet of the suprabasalt sediment sequence
across the study area are briefly summarized in the following sections. We focus on the
uppermost 200 feet of the suprabasalt sediment sequence because this is the stratigraphic
interval that hosts the upper part of the shallow aquifer system, the primary target for proposed
shallow aquifer recharge projects. '

Holocene to Pliocene (?) Alluvial gravel

Basaltic, uncemented and nonindurated gravelly strata immediately underlies the groundsurface
across much of the study area north of the base of the Horse heaven Hills. Based on the few
outcrops of this unit described in reports (e.g., Newcomb, 1965), these strata are probably
moderately to well bedded, have a silty to sandy matrix, and are generally uncemented. Our
interpretation of borehole logs in the study area suggests the top of these strata appear to form
a gently south-to-north dipping surface (Attachment 2). The alluvial gravel varies from absent to
almost 120 feet-thick beneath the study area (Attachment 3). Many of the thicker accumulations
of uncemented gravel appear to form elongate, linear tracts. Thickness variation in these strata
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are inferred to be the result of paleodeposition in stream channels, syndeposition folding and
faulting, and post-deposition erosion and deformation.

These uncemented gravels are generally equivalent to Newcomb'’s (1965) younger alluvial sand
and gravel and referred to in the remainder of this letter report as alluvial gravel. The alluvial
gravel is interpreted to record deposition of sand and gravel in the Walla Walla Basin by
streams draining off the adjacent Blue Mountains and Horse Heaven Hills. These streams were
probably the recent ancestors of many of the modern streams in the Basin, including the Walla
Walla River, Mill Creek, Cottonwood Creek, Dry Creek, and Pine Creek. The distribution of the
alluvial gravel, in large part, probably reflects the orientation of the streams in which these strata
were deposited.

The age of the alluvial gravel is not well constrained. Depending on where one is atin the
Basin, the alluvial gravel unit appears to predate, be contemporaneous with, and younger than
the Palouse Formation and Touchet Beds. If this is the case, the alluvial gravel may be late
Pliocene to Holocene in age (e.g., greater than 2 million years to less than a few thousand or
even hundreds of years old).

Pleistocene Cataclysmic Flood Deposits (Touchet Beds)

During the Pleistocene, Cataclysmic Floods (e.g., Missoula or Bretz Floods) periodically
inundated the Walla Walla valley between approximately 1,000,000 and 12,000 years ago
(Waitt and others, 1994). Sand and silt deposited in the Walla Walla Basin by these flood
waters consist of well stratified, normally graded, interbedded felsic silt and felsic to basaltic fine
to medium sand (Figure 2). Finer grained layers tend to be brown to tan colored, coarser layers
brown to gray-brown colored. Individual beds (or layers) range from a few inches to less than 3
feet-thick. These strata do not commonly display significant cementing, although some '
pedogenic calcium carbonate (caliche or hardpan) is commonly observed in the upper parts of
these deposits where they are exposed at the Earth’s surface. A range of soft-sediment
deformation features and cross-cutting clastic dikes are commonly found in this unit (Fecht and

others, 1999).

These Cataclysmic Flood deposits, also known as Touchet Beds, form most of the small hills
located across the Walla Walla valley floor and along the base of the Blue Mountains
(Attachment 4) to an elevation of approximately 1100 feet above mean sea level (msl).

Pleistocene loess (Palouse Formation)

Massive to poorly stratified silt and very fine sand deposits that display evidence of pedogenic
(soil forming) modification is found on the hills surrounding the Basin (Figure 3). Pedogenic
calcium carbonate may also be found in these deposits which are thought to be eolian (wind-
deposited) loess, also referred to as the Palouse Formation (Busacca and others, 2002). These
loess deposits are thought to range from greater than 1 million years old to less than 10,000
year old, making it older than, and age-equivalent to, the Touchet Beds (Busacca and others,

2002).
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The Palouse Formation may be present in the western to central parts of the study area and
intercalated within Touchet Beds. However, we suspect loess is rare to absent in this area
because of a lack of loess outcrops. The Palouse Formation does crop out on the highlands
bordering the southern and eastern edge of the Basin. Some of the strata mapped on
Attachment 4 may be part of the Palouse Formation, but it was not differentiated from the
Touchet Beds because of a lack of borehole log information.

Mio-Pliocene strata

Variably indurated conglomerate, sand, silt, and clay is found in the subsurface beneath the
Walla Walla Basin. Based on limited outcrop descriptions, field reconnaissance, and borehole
log descriptions these indurated gravel and sand, may locally have a caliche cap, and is they
predominantly are basaltic in composition (Figure 4). Based on drill cuttings collected from
wells recently drilled near Milton-Freewater, Oregon, these strata may also contain some mica
and quartz. These indurated gravelly strata (conglomerate) are continuous beneath the entire
study area (Attachment 5), range between approximately 75 and 250 feet-thick, and are referred
to as the Mio-Pliocene conglomerate. |t is differentiated from younger alluvial gravel unit by its
physical characteristics, including a greater degree of induration, cement, and weathering.

The Mio-Pliocene conglomerate, sand, silt, and clay are generally equivalent to Newcomb's
(1965) old gravel unit and old clay units. Newcomb (1965) placed the old gravel unit
stratigraphically above the old clay unit. However, review of driller’s logs across the study area
reveal: (1) the presence of interstratified silt and gravel lithologies throughout entire thickness of
the Mio-Pliocene strata, (2) areas where strata correlative to one of the two units, old gravel and
old clay, are absent, and/or (3) areas where the inferred contact between the old gravel and clay
units varies greatly in depth over distances of less than one mile. Given this, it is likely that the
top of the old clay unit and bottom of the old gravel unit is not a single, continuous surface as
suggested by Newcomb (1965). It is more likely that these strata interfinger and that a
distinctive old gravel unit and old clay unit can not always be differentiated.

The mixed conglomerate, sand, silt, and clay forming the Mio-Pliocene unit are assigned a
Miocene to Pliocene age (approximately 10 to 2 million years old) based on degree of
induration, evidence of greater weathering, and stratigraphic position. To our knowledge no
absolute age dates are available for this unit. Mio-Pliocene deposits of the Walla Walla Basin -
probably record deposition by the ancestral Salmon/Clearwater/Snake and Walla Walla River
systems and include river channel deposits, overbank and flood plain deposits, and lake
deposits. The distribution of coarse channel deposits in this unit should reflect the orientation of
the ancient streams in which these materials were deposited.

Columbia River Basalt Group

The basalt flows that crop out on the highland bordering the Basin and that underlie the
sediment sequence in the Basin belong to the Miocene Columbia River Basalt Group. The top
of the Columbia River basalt surface is generally found to lie at lower elevations from the south
(where it crops out on the steep hillsides south and west of Milton Freewater at elevations of
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850 feet and above) to the north beneath the suprabasalt sediment filling the Basin. Abrupt
elevation changes in the top of basalt near the Basin edge are interpreted to reflect the
presence of faults offsetting this surface. Because of the depth at which this unit is generally
found within the study area, it is assumed for the purposes of this assessment that it is likely
that the Columbia River basalt does not exert a significant influence over the hydrogeologic
behavior of the shallow suprabasalt sediment aquifer system in the immediate area of the test
site.

Structural Geology

The Walla Walla Basin is a structural basin that began to develop during Miocene time
(approximately 16 million years ago) and has continued to develop to the present day (Kienle,
1980: USDOE, 1988). The Basin is bounded on the south by the Horse Heaven Hills, the east
by the Blue Mountains, and to the north by the Palouse Slope. The southern and eastern edges
of the Basin are fault controlled. The uppermost basalt which crops out around the edge of the
Basin on the Horse Heaven Hills and Blue Mountains is down dropped at these bounding faults.
The faults, and associated folds, found on the southern and eastern edge of the Basin probably
extends into the subsurface beneath the Basin (Kienle, 1980; Swanson and others, 1981). The
presence of these faults beneath the Basin are inferred to, in part, explain discontinuities seen
in the distribution of suprabasalt sediments, especially Mio-Pliocene sedimentary strata, and the
top of basalt.

Overview of the Study Area Hydrogeologic Setting

Groundwater in the Walla Walla Basin is found in two primary aquifer systems: (1) the
suprabasalt sediment aquifer system which is primarily hosted by Mio-Pliocene conglomerate
and to a lesser extent, the overlying alluvial gravel (2) the underlying Columbia River basalt
aquifer system. The suprabasalt aquifer, which is the target for shallow aquifer recharge, is the
focus of this section.

Physical properties

The majority of the suprabasalt aquifer is hosted by Mio-Pliocene conglomerate unit while the
uppermost part of the aquifer is found, at least locally, in the younger alluvial gravel unit. The
suprabasalt aquifer is generally characterized as unconfined, but it does, at least locally, display
confined conditions. Variation between confined and unconfined conditions within the aquifer
system is probably controlled by sediment lithology (e.g., facies — coarse versus fine) and
induration (e.g., cementation, compaction). Groundwater movement into, and through, the
suprabasalt aquifer also is inferred to be controlled by sediment lithology (e.g., facies - coarse
versus fine) and induration (e.g., cementation, compaction).

Given the physical properties of the alluvial gravel (non-indurated sand and gravel) versus those
of the Mio-Pliocene conglomerate (e.g., finer matrix and the presence of naturally occurring
cement), Mio-Pliocene conglomerate probably has generally lower permeability and porosity
than the alluvial gravel. Consequently, suprabasalt aquifer groundwater flow velocities are
inferred to be less where the water table lies within the Mio-Pliocene conglomerate than where it
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lies within the younger, more permeable alluvial gravel. In addition, where the alluvial gravel is
saturated, this uncemented, high permeability gravel and sand could form preferred pathways
for groundwater movement and areas of increased infiltration capacity in the shallow parts of the
suprabasalt aquifer system.

Very little hydraulic property information is available for the suprabasalt aquifer. Newcomb
(1965) reports average effective porosity of 5 percent in the old gravel (e.g., the Mio-Pliocene
conglomerate and sand). Given the physical characteristics of the overlying alluvial gravel, we
suspect average effective porosity in it is higher. Modeling work by Barker and MacNish (1976)
report estimated hydraulic conductivity and transmissivity of 1.5x10™* feet/second to 7.6x10°
feet/second and 10,000 feet?/day to 60,000 feet’/day, respectively, for the entire shallow aquifer.
As with Newcomb's (1965) effective porosity estimate, we suspect hydraulic conductivity and
transmissivity would be higher in saturated alluvial gravel than in saturated Mio-Pliocene
conglomerate. o

Groundwater level and flow direction

In the study, groundwater flow in the suprabasalt aquifer area is generally thought to be from
south to north and northwest. There probably also is a component of groundwater movement
towards the Walla Walla River where the suprabasalt water table near it is higher than the river.
Where this occurs, the Walla Walla River is, in part, feed by groundwater discharge. However,
along the course of the Walla Walla River through the study area, the suprabasalt water table
may at least locally be below the bed of the river during much of the year. This is thought to be
common between Milton-Freewater and the Stateline. When and where this occurs, such
reaches of the river probably lose water to the suprabasalt aquifer.

WWBWC staff are collecting suprabasalt aquifer water level data from water supply wells
located within the Basin between the Walla Walla River and Umapine. Water level data
reported on well logs, and the few reports written for the Basin, suggest groundwater levels near
the Walla Walla River (and many of the spring creeks) historically were relatively shallow,
commonly less than 5 feet deep. With increased groundwater use over the past 20 years these
water levels have generally declined, at least locally. This groundwater level decline is thought
to account for, at least in part, the reduction in spring creek flow reported by many land owners
in the Basin. Based on WWBWC water level data, the depth to suprabasalt aquifer groundwater
ranges from 30 to 40 feet near Milton-Freewater, 3 to 10 feet along the Walla Walla River north
of Milton-Freewater, 1 to 10 feet along the East and West Prongs of the Little Walla Walla, and

30 to 50 feet in the Umapine Area.

Aquifer recharge

Natural recharge to the suprabasalt aquifer is described by Newcomb (1965) to be from
infiltration of surface water into the ground near the edge of the Basin where streams leave the
adjacent basalt highlands and flow out onto the basin floor. The majority of this recharge
probably occurs in the spring when streams flowing into the Basin reach peak discharges.
Precipitation on parts of the Basin floor where the alluvial gravel and older, Mio-Pliocene strata
lie at, or near, the surface also provides some natural recharge. With flood control and
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channelization of the Walla Walla River and smaller streams, natural recharge via infiltration
from surface waters has probably decreased with continued development.

Artificial recharge of the suprabasalt aquifer has become an important component of the
hydrologic system since the 1920’s and 1930's. This recharge is thought to have historically
contributed water to at least some shallow water wells and springs (Newcomb, 1965). Artificial
recharge probably occurs through irrigation ditch leakage and infiltration past the root zone in
irrigated fields. With the advent of ditch/channel lining and reduction in the practice of flood
irrigation, this type of recharge has probably decreased.

Reduced natural and artificial recharge will, and probably does, at least in part account for
decreased suprabasalt water table levels. These reduced levels probably account for reduced
spring flows and base level discharge to the Walla Walla River. The objective of the proposed
SASR project is to attempt to locally replenish groundwater in the suprabasalt aquifer and
restore some spring flows and Walla Walla River baseflow.

Water Quality

The most up-to-date groundwater quality data for the study area is found in Richerson and Cole
(2000), an Oregon Department of Environmental Quality (ODEQ) report prepared for the
northern portion of Umatilla County between Milton-Freewater and the Stateline. Two water
quality parameters presented in the ODEQ report suggest groundwater quality in the uppermost
suprabasalt aquifer in the area is relatively good with regard to ODEQ standards. These
parameters, total dissolved solids (TDS) and nitrate-N, range from 150 to 250 mg/l and 0.5 to
4.5 mgl/l, respectively on the Oregon side of the Stateline. Concentrations of these parameters
generally decrease from north to south toward where the Walla Walla River enters the valley.
This trend suggests the introduction of low nitrate-N and TDS surface water into the
groundwater system and supports Newcomb's (1965) conclusion that a significant amount of
surface water recharge of shallow groundwater occurs where the Walla Walla River enters the
Basin. The increase in TDS and nitrate-N concentrations as suprabasalt groundwater moves
north into the Basin is inferred to be, at least in part, the result of the relative increase in
recharge from irrigation water reaching the suprabasalt aquifer.

Test Site Hydrogeology

Geologic features control the physical characteristics of aquifer hosting materials, and therefore
the distribution and movement of groundwater through an aquifer. Understanding the nature
and occurrence of these features both regionally and locally provide constraints on testing, data
interpretation, monitoring, mitigation, and final design. This section describes the basic
hydrogeology in the immediate vicinity of the test site.

Information reviewed for this assessment report is interpreted to indicate that the uppermost
200 feet of the suprabasalt sediment sequence underlying the test site consists predominantly
of gravelly strata assigned to the Mio-Pliocene conglomerate (Figure 5). Specific unit
thicknesses and distribution in the immediate vicinity of the test site are as follows:
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e Touchet Beds are thin to non-existent, being absent at, north, and east of the test site. A
thin veneer of Touchet Beds are found northwest and south of the test site where the
unit is 6 to 18 feet thick and less than 5 feet-thick, respectively. Given this distribution,
the unit has no role in effecting recharge at the test site.

e The top of the alluvial gravel unit beneath the test site is essentially the ground surface.
Beneath the test site these uncemented strata are interpreted to range from
approximately 30 feet-thick at the east end to over 60 feet-thick at the west end
(Figure 5). Based on our interpretations of well logs in the vicinity, this east to west
thickening is inferred to be the result of these strata filing a depression in the top of the
underlying, indurated Mio-Pliocene conglomerate.

e The origin of the low inferred to be in the top of the Mio-Pliocene conglomerate is not
known. The location of the test site near the fault zone that bounds the base of the
Horse Heaven Hills suggests this low could be a faulted depression formed in the top of
the conglomerate. Alternatively, given the variable quality of driller's geologic
descriptions we can not completely discount the possibility that this low is not present, it
being the result of poor or inaccurate driller's descriptions. One of the objectives of site-
specific characterization work will be to verify the presence of this feature. Mio-Pliocene
conglomerate underlying the test site appears to be at least 100 feet-thick (Figure 5).

In the immediate vicinity of the test site the suprabasalt aquifer water table appears to be
between 30 and 55 feet bgs. Based on our reconstruction of site-specific geology summarized
in the preceding bullets and in Figure 5, this places the water table predominantly within the
Mio-Pliocene conglomerate beneath the easternmost portion of the tests site. To the west,
where the alluvial gravel thickens, the suprabasalt aquifer water table is interpreted to be within
the alluvial gravel. In the test site area, suprabasalt aquifer groundwater flow is inferred to be
from generally east to west-northwest. The degree of seasonal variability is not known

Review of first water and final water depth’s reported on well logs in the immediate vicinity of the
test site suggests the suprabasalt aquifer here consists of an unconfined zone overlying a
deeper, semi-confined zone. The transition between these zones may lie approximately 75 feet
bgs (Figure 5). The nature of the “confining” horizon(s) that causes this apparent change in
aquifer character is not known, but inferred to be well cemented and/or fine grained layers within
the upper 20 to 50 feet of the Mio-Pliocene conglomerate. Where the top of the Mio-Pliocene
conglomerate drops into the low inferred to underlie and be situated west of the test site, this
confining zone would be displaced to depths greater than 95 ft bgs and the overlying unconfined
~one would be correspondingly thicker (Figure 5).

The assessment did not find any site-specific hydraulic properties data for any of the aquifers or
the vadose zone underlying the Test Site. The only hydraulic properties data found are the
general estimates provided in the regional discussions. These suggest porosity, hydraulic
conductivity, and transmissivity of gravelly strata in the Basin of 5%, 1.5x10™ to 7.0x10° ft/s,
and 10,000 to 60,000 ft?/d, respectively. A preliminary engineering report for the materials
immediately below the test site (Hewes, 2003) indicates infiltration capacity in the alluvial gravel
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of 1.7 to 3.0 gpm/ft’/foot of head. If these values persist across the entire thickness of the
alluvial gravel, porosity, hydraulic conductivity, and transmissivity in the alluvial gravel beneath
the test site is probably considerably higher than the regional estimates. [f that is the case, the
regional estimates are probably more indicative of Mio-Pliocene conglomerate hydraulic
properties.

Well Assessment

The OWRD GRID database lists 176 wells in sections 33 and 34, T6N, R35E. Of these, 53 are
listed in section 33. Most of these wells are less than 100 feet deep and appear to be open to
the shallow aquifer groundwater system which is the target of shallow aquifer recharge. Less
than 30 of the wells found in section 33 are in the inferred down gradient direction from the test
site.

Surface Water

Surface water found in the vicinity of the test site includes: (1) the Canal, (2) Dugger Creek, (3)
Johnson Creek, and (4) Goodman Spring Branch (Attachment 1). The basic characteristics of
these four water bodies are discussed below:

e The Canal is an artificial stream operated to deliver irrigation water to users west of
Milton-Freewater. The Canal has a capacity of up to approximately 100 cfs and many
reaches of it are suspected to leak.

o Dugger Creek appears to be a natural creek that is currently feed by water leaking from,
and/or discharged from, the Canal. The head of Dugger Creek is approximately % to 1
mile west of the test site.

e Johnson Creek is a natural spring creek that flows from a spring located in the SE Ya,
SE ¥ , section 29, T6N, R35E, approximately % to 1 mile west-northwest of the test site.

e Goodman Spring Branch is a natural creek that has been modified by channelization. It
passes within less than %z mile north of the test site, paralleling Sunnyside Road.

All three of the natural creeks are reported to have seen reduced flow in the past few years.

Water Quality

As described in the regional hydrogeologic setting, there is little water quality data for the area
except what is reported in Richerson and Cole (2000). That report shows TDS and nitrate-N
concentrations in groundwater beneath the test site of approximately 125 to 150 mg/l and 2 to
2.5 mg/l, respectively. These parameter concentrations compare to those of approximately 55
mg/l and <0.25 mg/l at Milton-Freewater, where the Walla Walla River enters the Basin. If, as
Newcomb (1965) surmises and others suspect, groundwater chemistry near Milton-Freewater is
affected by direct recharge from the Walla Walla River, this groundwater chemistry is probably
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reflective of surface water chemistry. Therefore, although not a direct measurement of surface
water quality, this data is very suggestive of surface water quality and it suggests that recharge
water delivered to the test site will be comparable to the water quality data reported in
Richerson and Cole (2000).

Preliminary Conceptual Hydrogeologic Model and Possible Effects of Shallow Aquifer
Recharge .

The objective of this section is to briefly summarize a preliminary conceptual hydrogeologic
model for the test site and speculate on possible effects of shallow aquifer recharge on the area
surrounding the test site. One of the purpose of this is to identify data gaps to be filled by future
site-specific work, including analysis of pilot test monitoring data. We anticipate that this
conceptual model, and our assessment of recharge effects, will change as data is collected
during subsequent characterization and monitoring activities. '

Our conceptual model of how the test will work is summarized below:

1. Relatively good quality Walla Walla River water will be delivered to the test site during
peak flow periods in the winter and early spring. This water will rapidly infiltrate from the
ponds into the ground, moving downwards through the alluvial gravel.

2. If the alluvial gravel and Mio-Pliocene conglomerate contact is located below the water
table at the site:

a. There may be some lateral spreading of recharge water on the top of the Mio-
Pliocene conglomerate,

b. Spreading will probably be predominantly to the west, into the low spot inferred to be
present in the top of the Mio-Pliocene conglomerate, and

c. If this low turns out to be present, it may act to slow the movement of recharge water
away from the test site and provide recharge pathways deeper into the Mio-Pliocene
conglomerate than would be the case if the contact was flat.

3. If the water table is above the alluvial gravel and Mio-Pliocene contact, movement of
groundwater offsite will be relatively rapid through a saturated alluvial gravel interval. If
this is the case, the actual direction of movement can not be determined at this time.

4. Given the groundwater quality trends seen in Richerson and Cole (2000), we infer that
recharge will generally improve groundwater quality in the test site area.

5 At this time we do not know what effect, if any, recharge will have on the spring creeks
potentially down gradient of the test site. This is in large part due to the lack of site-
specific data and information, including water levels, aquifer hydraulic properties,
storage data, and ground water velocity and flow direction. These are specific targets of
site characterization and pilot test monitoring data collection.
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Conclusions and Recommendations

The test site is underlain by uncemented alluvial gravel which overlies indurated Mio-Pliocene
conglomerate. Unfortunately, little test site-specific data is available upon which to build a
detailed understanding of test site hydrogeology. For example:

e The depth of the suprabasalt aquifer water table at the test site is not well constrained, it
could lie either above or below the alluvial gravel/Mio-Pliocene conglomerate contact.

o Although suprabasalt groundwater probably flows from the east to the west-northwest,
suprabasalt groundwater flow direction, velocity, and seasonally variability are
essentially unknown at the test site.

e A significant portion of the suprabasalt aquifer in the test site area displays at least some
evidence of semi-confined conditions.

e The low in the top of the Mio-Pliocene conglomerate currently inferred to be present just
west of the test site, based on very limited subsurface data. If present, it could serve to
facilitate recharge to deeper parts of the suprabasalt aquifer. If it seems likely that it will,
testing and monitoring will need to be designed to not only assess shallower aquifer
impacts but also deeper semi-confined suprabasalt aquifer impacts.

e Suprabasalt aquifer and Walla Walla River (Hudson Bay Canal) water quality is
generally good, although up-to-date water quality data, including most importantly up
gradient and down gradient variations at the test site is unknown.

In addition to addressing the bullet listed above, we recommend that site-specific
characterization and monitoring address the following issues:

e Identify the three-dimensional extent of the alluvial gravel and Mio-Pliocene
conglomerate beneath the test site. This is important to understanding how recharge
water will probably move as the uncemented strata may provide for more rapid water
movement, both downwards and laterally towards springs, then likely in the more
cemented Mio-Pliocene conglomerate.

e Evaluate the inferred low in the top of the Mio-Pliocene conglomerate just west of the
test site. If this feature is present, it could affect the amount of recharge that may reach
deeper portions of the suprabasalt aquifer.

e The nature and distribution of a possible confining layer within the upper portion of the
Mio-Pliocene conglomerate should be investigated in order to better define the thickness
and distribution of the unconfined aquifer. If the unconfined aquifer is absent, or only
present seasonally, identifying the nature and extent of the confining layer is important
since it will inhibit both downward or upward movement of groundwater. Knowing the
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extent of this confining layer will provide information on where recharge water may tend
to collect and spread atop this layer.

If you have any questions concerning the results of this report please do not hesitate to contact
Terry Tolan in our Tri-Cities office at (509) 734-9763. It has been a pleasure working with you
on this and we look forward to continuing to work with you on this project.

Very truly yours,
KENNEDY/JENKS CONSULTANTS

e

Terry Tolan, R.G.
Hydrogeoiogist

Kevin Lindsey, Ph.D.
Project Manager

Enclosure

cc: file
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PRELIMINARY CHARACTERIZATION, MONITORING, AND TESTING PLAN,
HUDSON BAY DITCH SHALLOW AQUIFER RECHARGE PROJECT

Introduction

Surface water and shallow groundwater in the Walla Walla Basin (the Basin) form an
interconnected system. In some areas, especially upstream areas where streams leave the
mountains and highlands surrounding the Basin to flow out onto the Basin floor, streams
historically probably branched out onto the Basin floor and some of the water they carried
seeped into the ground, recharging the shallow groundwater system. This shallow groundwater,
recharged near the edge of the Basin, formed the main source of clean, cool groundwater found
further down basin where it returned to the surface via springs and base flow to the Walla Walla
River. Over the past 100 or more years this system has been modified both as a result of
efforts to increase water supply for human use and to control flooding.

Shallow aquifer recharge is being explored in the Basin in large part to restore some fraction of
the natural historical shallow aquifer recharge that has been lost, in part, because of
modifications to surface water drainages in the Basin. These modifications have benefited the
economic and social values of the Basin, but at some cost to natural habitat. It is hoped that
shallow aquifer recharge projects, by mimicking natural historical shallow aquifer recharge that
occurred in the Basin, will directly benefit habitat in streams that were in part maintained by
natural spring and groundwater discharge.

The Walla Walla Basin Watershed Council (WWBWC), in cooperation with the Hudson Bay
Improvement District (HBID), has proposed to test shallow aquifer recharge at a site located
adjacent to the Hudson Bay Canal in section 33, TEN, R35E. At the test site a series of three
infiltration ponds will be built. Water will be supplied to these ponds via a diversion from the
canal. Recharge activities are proposed for winter and spring months when the Walla Walla
River (the source of water for the canal) displays peak annual flows. The proposed shallow
aquifer recharge testing will be done under an ASR Testing Limited License granted by Oregon
Water Resources Department (OWRD) (OAR 690-350-0020).

The Limited License Application requires several supporting documents be attached (690-350-
0020 (3)(b)), including (but not limited to) those describing proposed testing, groundwater
conditions (including hydrogeologic conditions and groundwater quality), and source water
quality. Some of this information is reported in the 3 July 2003 hydrogeologic assessment
report. Information not included in the assessment report, but still needed for the Application,
will be collected during proposed site-specific hydrogeologic characterization, monitoring, and
testing. Preliminary characterization, monitoring, and testing plans are described here. These,
especially the monitoring and testing plans, will be modified as information is collected.

Preliminary Test Site Specific Hydrogeologic Characterization

Site-specific hydrogeologic characterization is designed to identify and define local conditions
which provide a technical basis for designing the monitoring which will be used to evaluate
testing. For this project a number of characterization needs are outlined in the 3 July 2003
hydrogeologic assessment letter report. These needs include determining the physical
properties of the geologic units underlying the test site, investigating the presence of a possible
semi-confined aquifer in the upper part of the suprabasalt aquifer system, identifying aquifer
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hydraulic properties, and establishing suprabasalt aquifer baseline conditions, including
seasonal variation, for groundwater depth, flow direction, and quality. These, and other site
characterization issues, will be addressed using test site-specific hydrogeologic characterization
data collected predominantly using:

1. Test pits, boreholes, and wells constructed for the direct observation of subsurface
conditions,

2. Infiltration tests (constant and falling head) designed to evaluate spatial variability at a
site both laterally and vertically (note, the water source for this activity may require a
temporary permit),

3. Aquifer testing and water level measurements to evaluate baseline aquifer physical
conditions before testing,

4. Surface and ground water quality data collected to evaluate the affect (if any) of test site
operation on area groundwater quality,

5. Well and canal records describing water use in the project area, and

6. Water flow metering at the test site that indicates surface water in-flow and out-flow
during testing.

At this time, geophysical investigations are not being considered because of the lack of
subsurface control and ground truth data that could be used to constrain geophysical
interpretations. The following sections describe proposed soils, geologic, hydrogeologic,
surface water, and water quality characterization for this project.

Soils

The nature and extent of surface soils effect how fast water can infiltrate into the ground.
However, the infiltration ponds proposed at the test site will be excavated through the surface
soil layer. Therefore, surface soil conditions and properties are largely irrelevant to the project
except in as far as the amount of soil at the site controls the amount of excavation needed for
the infiltration ponds. The proposed characterization work will simply look at surface soils to the
extent necessary to determine how much soil will probably need to be removed for infiltration
pond construction.

Geology

Geologic features control the physical characteristics of aquifer hosting materials, and therefore
the distribution and movement of groundwater through an aquifer. Understanding the nature
and occurrence of these features, both regionally and locally, provide constraints on testing,
data interpretation, monitoring, mitigation, and final design. The objective of geologic
characterization is to develop a three dimensional physical framework that describes the
materials hosting the vadose zone and groundwater at the test site. Within this framework, or
conceptual model, the nature and distribution of those factors thought to control groundwater
movement and distribution will be evaluated.

Site-specific geologic characterization will be accomplished largely through the analysis of data

collected during the drilling of several proposed boreholes at the site and comparison of that
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data to information collected during the preparation of the hydrogeologic assessment report. A
minimum of three boreholes are proposed for the immediate vicinity of the test site. One of
th=se boreholes will be located on the inferred up-gradient side of the test site, two will be
located on the inferred down-gradient side. In the assessment report we also recommend that
at least one more down gradient well be placed near the test site. In addition, we recommend
the placement of several additional boreholes located more distally from the test site in both the
inferred up- and down-gradient directions. Subsurface hydrogeologic conditions will be
interpreted via drilling cuttings and spilt-spoon sample logging.

The project hydrogeologic assessment identified work needed to complete site-specific
hydrogeologic characterization. Hydrogeologic characterization targets, and the rational for
them, are described below.

e Itis likely that the uppermost, unconfined part of the shallow aquifer system, is hosted by
predominantly uncemented alluvial gravel beneath the test site. However, it is not clear
from the available data how deep the alluvial gravels extend and what their properties
are beneath the test site. Identifying the three-dimensional extent of these strata is
critical to the proposed testing because water probably will move more rapidly through
these uncemented strata, both downwards and laterally, then in the deeper, more
cemented Mio-Pliocene conglomerate that comprises the majority of the shallow aquifer
system in the area.

e Area data indicates that, if present, the unconfined part of the shallow aquifer system at
the site may be relatively thin and underlain by a semi-confined zone at depths of less
than 75 feet bgs. Characterization will identify if this semi-confined zone is actually
present, and if found, the nature of the confining layer separating it from the overlying
unconfined zone and the basic hydrologic properties of the semi-confined zone.
Knowing the nature and extent of the confined aquifer underlying the site is critical in
evaluating if the proposed recharge will affect this deeper aquifer. If data collected
indicates that the project could potentially affect this deeper aquifer, monitoring will need
to be designed to not only assess shallower unconfined aquifer impacts but deeper
confined aquifer impacts as well.

e The nature and distribution of the confining layer atop the confined aquifer should be
identified in order to support evaluation of the thickness and distribution of the
unconfined aquifer (if present). If the unconfined aquifer is absent, or only present
seasonally, we will still need to identify the nature and extent of the confining layer
because, just as it inhibits upward movement of groundwater, it will restrict the
downward movement of recharge water. Knowing where the confining layer is will
provide information on where recharge water collecting on top of it will spread to.

o Mapping for the assessment identified a potential depression in the top of the older Mio-
Pliocene conglomerate below the western end, and west of, the test site. The depth,
shape, and orientation of this feature will need to be evaluated because it will effect how
the aquifer(s) underlying the test site respond to the testing. If an unconfined aquifer
indeed underlies the site, this depression may act as a “reservoir” for water introduced
into this aquifer. Alternatively, it may serve as a recharge pathway, hydrologically
connecting the upper, unconfined part of the suprabasalt aquifer system with deeper,
confined parts of the aquifer system.
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The assessment did not provide any site-specific geologic properties data for any of the
geologic units hosting the vadose zone and upper part of the suprabasalt aquifer underlying the
test site.

Hydrogeology

Piezometers (observation wells) will be constructed in at least three of the borings drilled for
geologic characterization. If additional geologic characterization boreholes are drilled (either
close to or more distal from the test site) we also recommend that at least three of these be
converted to observation wells. All but one of the boreholes converted to monitoring wells
should be completed as 2-inch observation wells that fully penetrate the unconfined aquifer (if
present) or above the confining layer (if unconfined aquifer not present). At least one of the
geologic characterization boreholes should be of sufficient size to accommodate a 4-inch
diameter well which will be used for aquifer testing.

Test site-specific hydrogeologic work would be done, in large part, concurrently with the site-
specific geology work. The hydrogeologic assessment concluded that the following information
must be collected for the uppermost part of the suprabasalt system at the test site:

e Depth, thickness, and lateral and vertical extent of the vadose zone and the uppermost
aquifer(s) underlying a site.

e Nature and effect of perching layers (if any) in the vadose zone.

e Aquifer and vadose zone physical and hydrologic properties - including, grain size,
matrix content, induration, hydraulic conductivity, transmissivity, porosity

e Groundwater flow direction and velocity, including both spatial and temporal variation

e Anthropomorphic effects, primarily changes in groundwater pumping, surface water
(including canals), and irrigation activities. :

Ideally, several months to several years of baseline hydrogeologic data should be collected prior
to testing so that an adequate site background condition can be established against which test
data can be compared to evaluate test success. Water level data will be collected periodically,
with the sampling frequency initially being small, later decreasing as testing progresses and
more is learned about water level variation in the target aquifer.

For characterization it is important to build monitoring wells in such a way as to provide means
for accurately measuring the target aquifer. Well construction considerations are listed below:

e Most project wells will probably be 2 inch-diameter piezometer type installations. These
should be built to ensure that they are monitoring the anticipated aquifer targets, and we
recommend building to well construction standards and avoiding cost cutting measures
designed to get more/cheaper wells (these commonly result in poorly built wells
unsuitable for collection of the high quality data we feel is necessary to support the
project).

e For aquifer testing, a 4 inch-diameter well is the minimum recommended diameter and at
least one should be built.
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e The minimum number of wells at the test site is 3, one up gradient and 2 down gradient.
We do not recommend this. At a minimum we recommend 4 wells, one up and three
down gradient, with more eventually being built as the test progresses and potentially
unanticipated changes in the groundwater system are identified. Most, if not all, of these
wells would be built in geotechnical borings drilled for geologic characterization.

o In addition to the wells built near the test site, it seems likely that wells will eventually
need to be built more distant from the site. The purpose of these wells would be to more
accurately trace the down gradient migration of recharge water away from the test site.
A minimum of 4 wells, 1 well up gradient and 3 wells down gradient is again
recommended. These might include at least some previously built groundwater supply
wells that would be available for use. However, these should only be used if
construction details can be verified and if they are not being used as water supply wells.
Access to offsite well drilling locations will need to be acquired from willing land owners.
Many offsite wells used in characterization may be unused water supply wells from
which data is collected upon which to base decisions for building new monitoring wells.

e Aquifer testing designed to collect aquifer hydraulic property data will be part of site
characterization. During aquifer testing, the 2-inch observation wells will be monitored to
observe the effects of testing on the surrounding aquifer. Aquifer testing would include
an 8 hour step drawdown test to establish probable sustainable yields in the suprabasalt
aquifer, followed by a 24 to 72 hour constant discharge test. Water level data collected
during aquifer testing will be analyzed using standard analysis techniques.

Combining the interpretations developed in the completed hydrogeologic assessment with the
drilling and testing data collected during site specific characterization, a conceptual model of
Test Site hydrogeologic conditions will be prepared.

Surface Water

One of the main objectives of the project is to increase surface water quantity and improve its
quality. To document that, surface water bodies that the project might influence need to be
identified and monitoring points on them established and characterized (includes collection of
baseline data). These locations will be used as monitoring locations during subsequent testing.

The hydrogeologic assessment identified three spring-feed streams that are those most likely to
be effected by shallow aquifer recharge, Goodman Spring Branch, Johnson Creek, and Dugger
Creek. During test-site specific characterization these streams will be examined and monitoring
points identified. At these points stream conditions will be photographed and stream conditions
documented prior to the initiation of testing. Documentation of pre-test background conditions
will include the following parameters:

e Flow volume and discharge

e \Water temperature

o Water quality

e Hydrophilic plants and habitat quality
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Sampling frequency will be designed to collect enough data to demonstrate the range of
conditions likely at the monitoring points so that site background conditions can be documented
enough to provide an adequate baseline to measure test results against.

Water Quality

Both surface and groundwater quality at the test site, and at likely down-gradient discharge
points, needs to be documented. There are several reasons for this, including:

e \We do not want to introduce contaminated water into the shallow aquifer via recharge
activities and violate antidegradation rules. We need to establish background water
quality parameter concentrations and monitor source-water quality periodically during
testing and operations.

e Certain source-water conditions (e.g., turbidity) have the potential to degrade or even
“plug” the recharge system. From an operational standpoint, one would monitor for
those conditions and halt test operations when the source-water exceeded those
conditions.

o Up-gradient groundwater quality needs to be monitored so that the effects of recharge
on water quality can be differentiated from those water quality conditions caused by
recharge activities, including leaching of vadose zone constituents by recharge water.

Sampling Quality Assurance and Quality Control (QA/QC) protocols will need to be established
and followed for characterization and later monitoring. The sampling QA/QC protocol will need
— to describe:

e Sampling equipment

o Measurement techniques for field parameters

e Decontamination procedures

e Well purging guidance for groundwater samples

e Sampling methods

° Chain. of custody and sample handling procedures

e Record keeping

e QA/QC guidelines

Parameters to be tested for include TDS, pH, temp, nitrate-N, chloride, TKN, .....

Conclusion to Characterization

With the completion of site-specific characterization, final monitoring and test plans will be
prepared. This monitoring and test plans will be based on the results of the characterization
effort which includes the generation of a site conceptual groundwater flow model that describes
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probable aquifer conditions, suprabasalt aquifer water level(s) and groundwater flow direction(s)
(including seasonal variations), and discharge points for recharge water.

Preliminary Site-Specific Surface Water and Groundwater Monitoring Plan

Monitoring for the proposed testing is designed to meet four basic objectives. These are to
identify: (1) changes in the natural system caused by factors other than those related to testing,
(2) changes in the natural system caused by the testing (track the test performance), (3)
potential problems caused by the testing that may require termination of the test and/or
mitigation actions, and (4) events that effect test operations, such as a freezing event. To meet
these objectives, the results of site-specific characterization will be used to identify monitoring
locations to track:

e Source water quality and volume coming onto the test site
e Up-gradient groundwater water quality

o Groundwater level changes migrating into the test area in order to provide the
information needed to differentiate the effects of testing from other effects on the test

site.

« Down-gradient groundwater quality and levels, both near and distal to the test site

e Surface water discharge and quality changes

Monitoring data collected at these points during testing will be evaluated against the established
baseline to identify testing effects on the surrounding environment, differentiate those effects
from others in the environment, and identify when changes in test operations appear necessary.

Four basic types of monitoring points are currently proposed, source water, test site
groundwater, distal groundwater, and surface water (e.g., springs). Considerations for each are
summarized below:

e Source water monitoring will be at the point of diversion onto the site. Sampling
frequency will be periodic. For water quality, sampling frequency will be based on an
analysis of characterization data that identifies when contaminants (if any) are likely to
be present in the source water. The results of source water quality monitoring will be
used to determine if modifications to test operations are warranted. The volume of
water delivered to the test site and leaving the test site (via a return line to the Canal)
also will be monitored to keep track of the volume of water that infiltrated into the ground
via the ponds. During testing different sampling frequencies may be tried to identify
those that are most effective.

« Site groundwater monitoring, consisting of water quality and level data, will be at
monitoring wells established immediately adjacent to the test site to identify immediate
quantity and quality impacts from testing. Up-gradient monitoring will be a part of this so
that site impacts can be differentiated from offsite events. Sampling frequency will be
determined from characterization data and modified as more is learned during testing.
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e Distal groundwater monitoring, consisting of water quality and level data, will be at
monitoring wells more distal from the test site. This monitoring will be used to identify
longer term quantity and quality impacts from testing. This includes the formation and
migration of a groundwater mound and recharge water plume at, and away from, the test
site, towards intended and unintended receptors. Up-gradient monitoring will be a part
of this so that testing effects can be differentiated from offsite events. Sampling
frequency will be determined from characterization data and modified as more is learned
during testing.

e Surface water monitoring, most likely in spring creeks, will be done to identify the effects
of recharge on spring flow. This monitoring will include the collection of both water
quality and flow parameters. As with groundwater monitoring, surface water monitoring
will need up-gradient monitoring information so that effects unrelated to test site

operations/testing can be differentiated from those due to testing. This monitoring will
likely include a combination of flow volume and water quality.

Four basic elements are needed for the monitoring plan. These are summarized below and will
be developed in greater detail following the collection of site-specific characterization data. The
four basic monitoring plan elements are:
1. Identification of monitoring points and sampling frequency
2. Description of sampling procedures, including:
a. Equipment to be used
b. Water level measuring techniques
c. Stream gauging techniques
d. Sampling equipment decontamination
e. Well Purging
f. Field parameters to be collected at both surface and groundwater sites
g. Sample collection methods at both surface and groundwater sites
h. Chain of custody tracking
i. Sample handling protocols
j. Field record keeping
k. QA/QC
3. Sampling point maintenance
4. Data Reporting and Analysis, including:

a. Record keeping
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b. Annual reporting, including review of previously collected data, reporting of
unusual events, and guidelines for recommending changes to test operations as
a result of data analysis

This monitoring plan outline will be expanded upon following the collection of site-specific
hydrogeologic characterization data.

Preliminary Test Site Operation Plan

In addition to the monitoring plan, a test plan will need to be developed. The test plan should
describe how the test site will be operated during testing. Elements included in the test plan

will include: (1) site construction, (2) test operations, (3) mitigation activities, and (4) reporting.
The test plan will be developed prior to the start of actual testing. However, completion of the
plan is contingent on funding. Assuming funding for the project can be procured, construction
planning elements would be completed in the Autumn of 2003.

The contents of each test plan element are outlined below:

1. Site construction information describes the site layout. Site construction planning will
include:

a. Test Site survey and layout

b. Specifications for pits/basins/ponds used for infiltration

c. Water supply design (including diversion from canals if appropriate)
d. Monitoring points (both on and off site)

e. Site access controls (fences, etc.)

2. Test Operations will describe how the site will be used during the test. The operations
plan will also describe provisions for changing the test operation plan as new data and
information is collected during the test. The test operation plan will include:

a.' Test timing, including timing of recharge and monitoring frequencies

b. Quantities of water used

c. Outside influences that effect test, including weather (probably freezing), river
flooding, trip wires for identifying potential offsite impacts before they occur so

they can be mitigated and or testing suspended to prevent worsening conditions

d. Responsible parties for diversion and delivery of water, operation of test,
monitoring, and data review

e. Permissions required to access offsite monitoring points

3. Mitigation - As stated above, one of the objectives of monitoring is to identify likely
unintended consequences of recharge before they occur. If the precursors to these
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consequences, such as changing water quality detrimental to aquatic habitat or
groundwater levels rising to close to the surface in areas where shallow groundwater is
not desired, can be detected soon enough via monitoring, recharge activities will be
modified and/or terminated to mitigate against these effects. The mitigation plan will
describe what the undesirable consequences of the test are, how they will be detected,
and how the testing will have to maodified to mitigate against these undesirable effects.

4. Reporting - Data and observations collected during testing, including monitoring data,
will be compiled into reports. The basic objective of these reports will be to describe
what was done during the test, what was observed at the monitoring points, interpret the
data collected, and recommend changes to testing, monitoring, and mitigation plans.
We anticipate that these reports will be produced annually. However, in cases where
monitoring reveals the presence of an undesired effect from testing, the operator will
need to immediately report the monitoring information to WRD and implement any
required mitigation actions. At the conclusion of testing a final report will be prepared
that describes the project, data colleted during operation and monitoring, interpretations
of who well the recharge project worked in achieving project goals, and
recommendations for future operations.
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Department of Environmental Quality
Northwest Region Portland Office

2020 SW 4th Avenue, Suite 400

Portland, OR  97201-4987

(503) 229-5263

Fax: {503) 229-6945

TTY: (503) 229-5471

Theodore R, Kulongoski, Governor

October 30, 2008

Mzr. Robert Bower
810 S. Main Street
Milton-Freewater, Oregon 97862

UIC Registration for: Infiltration recharge galleries at 84140 Prunedale Road, in Milton-
Freewater.

Dear Mr. Bower:

Thank you for submitting a registration form for the Underground Injection Control (UIC)
systems at your site. The following table shows your UIC identification number, combined with
the injection system information you submitted. Generally, each facility is issued one UIC
number; the various injection systems for that facility are then identified sequentially -1, -2, -3,
etc. Please reference this number in future correspondence, and retain this letter, or a copy of it,
on site, should your UIC systems be inspected.

[IC# Tvne Code ! Status l Location

13233-1 SR21 ! New infiltration gallery, natural backfill - southern
13233-2 SR21 New infiltration gallery, clean gravel backfill | south-central
13233-3 ~5R21 New infiltration gallery, Atlantis Rain Tank | north-central

132334 5R21 New infiliration gallery, Stormtech chambers =~ northemn

Please note that you are required to do the following:

¢ Update registration information whenever a change of ownership, change of land use,
modification, abandonment or closure of your injection system takes place. If ownership
for your UIC systems changes, notify the next owner and DEQ about the registered
injection system.

e Maintain and operate each injection system to protect groundwater resources.

e This authorization is for Walla Walla River recharge water only. It does not include
runoff or leakage from a dumpster, loading dock, waste or material storage areas or from
construction activities, wash water, process water, fueling areas or waste water
discharges.

¢ Rule authorization will be revoked and a permit required if this site is found to be inside
the delineated 2-year time of travel for a municipal well,

In the event a substance is spilled which may contaminate groundwater, contact the DEQ Eastern
Region office (541) 388-6146, and call Oregon Emergency Management at (503) 378-6377 or
(800) 452-0311.



Mr. Robert Bower
October 30, 2008
page 2

Based on the information you have sent to DEQ, your injection system has qualified as
rule authorized under OAR 340-44, Please check with your local government to see if
they have additional requirements.

If you have any questions about this letter, please contact me at (503) 229-6371, or toll
free inside Oregon at 1-800-452-4011.

Sincerely,

Ow Co@

David Cole, UIC Hydrogeologist
Water Quality Division

Ce:  FEric Nigg, DEQ-ER
Phil Richerson, DEQ-ER
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WWBWC-HBDIC’s Infiltration Gallery Testing Project
In support of

UIC Permit Application to ODEQ
9/9/2008

Bob Bower
Hydrologist MS-Exg
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Introduction

The Walla Walla Basin Watershed Council (WWBWC) along with its project partners the
Hudson Bay District Improvement Company (HBDIC) currently operate a shallow aquifer
recharge site in the Walla Walla basin located in Umatilla County, Oregon (Figure 1). The
site has been in operations since 2004 utilizing an Oregon Water Resources Department
(OWRD) limited testing license' (Final Order #758). The site currently utilizes a series of
spreading basins to recharge non-irrigation season water from the Walla Walla River into the
shallow aquifer system (Figure 2). This project has been shown to effectively recharge the
shallow aquifer to offset declining storage as well as help restore springs that feed streams in
the Little Walla Walla River system. During the first five seasons of operation, water quality
for this site has been tested by way of a monitoring program approved by ODEQ? during
the original limited license application process (WWBWC, 2003). Results from this program
has shown that source water quality recharged-at the sites has been of acceptable quality;
meeting the standards established for this project by ODEQ staff.

“ ] Walla Walla Basin

».

Figure 1. Walla Walla basin locater map, HBDIC Recharge site in Umatilla County.

TOAR 690-350-0020
2 Phil Richerson, ODEQ), Pendleton Office. Phil.Richerson@state.otr.us, 541-278-4604
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Figure 2. Spring 2008 Photo of HBDIC Recharge Project spreading basins.

While spreading or infiltration basins are well established recharge method, they are not
always the best solution for varying field and conservation project conditions. One such
example of their limitations would be in the steeply rising land costs associated with the
Walla Walla wine industry. The cost of fallow-agriculture ground that could be purchased
and transformed into a spreading basin site for recharge has skyrocketed in recent years,
making sites like the HBDIC location difficult to secure. Walla Walla basin water managers
are therefore looking to develop aquifer recharge capabilities that can be used in and along
right-of-way of ditch easements or small corner locations that are often owned by the district
of its irrigator patrons.

Ideally, infiltration galleries coupled with a lined/piped deliver system could provide
conservation during the times of scarcity (irrigation season) and aquifer recharge and storage
during the times of water abundance (fall-winter-spring) without requiring large open tracks
of land for infiltration basins. With careful water quality monitoring in place, the WWBWC-
HBDIC recharge team would like to test various infiltration gallery designs in order to
further develop this tool for our basin. The following study plan outlines the objectives and
research outline for the testing of an infiltration gallery system at the HBDIC site. It is
intended as supporting information to the WWBWC-HBDIC Underground Injection
Control (UIC) permit application.
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Overview of HBDIC Recharge Project: Five years of Operations

The Hudson Bay Aquifer Recharge project was designed to test aquifer recharge as a tool to
stabilize and restore declining aquifer levels and spring-creek flows in the Walla Walla River
valley. Funding, technical-support and permitting has been provided by the Oregon
Watershed Enhancement Board (OWEB), Walla Walla Watershed Alliance (NRCS funds),
Oregon Water Resources Department (OWRD), Oregon Department of Environmental
Quality (ODEQ), Oregon State University Extension, HBDIC and the WWBWC.

The Hudson Bay Aquifer Recharge Project has been operated successtully for five
consecutive recharge seasons starting in 2004 through 2008. The current test project is
operated under a Limited License Request (#758) from Oregon Water Resources
Department. The conditions and limitation of the permit state:

“The use of water from the Walla Walla River shall be limited to 50 cfs for the purpose of testing
artificial ground water recharge during a testing season of November 1 through May 15. Water may
only be diverted when there is adequate flow in the Walla Walla River to honor all existing water
rights. When water is diverted under this limited license, the use is further limited to times when there
15, at a mintmum, the following stream flows in the Tum a lum reach of the Walla Walla River,
between the Little Walla Walla River diversion and Nursery Bridge Dam and flowing past Nursery
Bridge Dam: November — 64 ¢fs, December and Jannary — 95 cfs, February to May 15 — 150

Cff. b2

The project currently consists of a series of four spreading basins (Figure 1) that utilize water
delivered from the Walla Walla River via the HBDIC’s ditch system to operate the site. The
current total infiltration area of the basins is 1.25 acres with an estimated on-site infiltration
rate of between 13-18 cfs. In the 2006-2007 recharge seasons, the best to date, the project
recharged approximately 3,300 acre-feet in 132 days of operation.

The project also has an extensive surface and groundwater monitoring system associated
with in that measure onsite conditions (Figure 3) as well as more distal downgradient and
surrounding locations (Figure 4). Water level monitoring, geology, surface flow and spring
discharge and a battery of water quality samples are taken to monitor and assess the HBDIC
recharge project. There are four on-site dedicated observation wells where water quality and
groundwater levels are monitored (OBS 1, 2, 3 and 4). Well logs for observation well #3
(closest to new infiltration gallery) and Observation well #1 (water quality monitoring well,
47 casing) can be found in Attachment 2. Water levels in these wells range seasonally
depending on local groundwater use and when the HBDIC site is in operations. Well OBS
#3 ranges from 25 feet below ground surface (bgs) during recharge operations to 60 feet bgs

(WWBWC data).

Several reports review the monitoring system at the HBDIC project including:
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Q  Hudson Bay Aquifer Recharge Project: An application for ASR Testing Limited License to Oregon
Water Resources Department (OWRD) (OAR 690-350-0020), and attachments. October, 2003.
Bower, ET. al. WWBWC

Q  Hudson Bay Aquifer Recharge Testing Project: 2004 Annual Report. November 2004. Bower.
WWBWC

Q  Hudson Bay Aquifer Recharge Testing Project: 2004-5 Annual Report. November 2005.
Bower. WWBWC

Q  Hudson Bay Aquifer Recharge Testing Project: 2004-2008 Review Report, November 2008.
Bower, et. al., WWBWC.

As the compilation report is still being completed (due November 2008) a review of all the
project data and analysis is not available at this time. However, in support of this application
for a HBDIC infiltration gallery UIC permit, the next section will review what is the most
relevant to support the WWBWC UIC permit application: the water quality monitoring we
have done during the first five recharge seasons. This will provide the ODEQ UIC review
staff with the pertinent information by which to assess the attached application.

HBDIC Recharge Site Water Quality Monitoring (2004-2008)

As the HBDIC Recharge Project represented the first of its kind in the State of Oregon,
water quality sampling has been a priority monitoring focus since the conception. DEQ and
WWBWTC staff developed the parameters and testing protocols for this project during the
original application process in 2003-4 (Hudson Bay Aquifer Recharge Project: An application for
ASR Testing Limited License to Oregon Water Resources Department (OWRD) (OAR 690-350-0020),
and attachments).

To summarize the program and the results from the past water quality monitoring it is best
to separated sampling into two categories and list of constituents.

Q Baseline:

nitrate

total kjeldahl nitrogen (TKN)
total dissolved solids (TDS)
chemical oxygen demand (COD)
chloride

orthophosphate

fecal coliform bacteria

OO0OO0OO0O0OO0Oo

Q Soluble Organic Compounds — Pesticides
(Common/Trade names, EPA Drinking Water Method)

0 24D acid, Dacamine, 515.1
0 Dimethoate, Cygon, 525.2
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Metalaxyl, Ridomil, 525.2

Napropamide, Devrinol, 525.2

Simazine, Princep, Aquazine, 525.2
1-Naphthaleneacetamide, Amid-thin = 525.2
Diazinon, Diazinon, 525.2

Fenarimol, Rubigan, 525.2

Lindane, Lindane, 525.2

Methidathinon, Supracide, 525.2
Mevinphos, Phosdrin, 525.2

Myclobutanil, Systhane, Rally 525.2
Triflumizole, Procure, 525.2
Azinphos-methyl, Guthion, 525.2
Carbaryl, Sevin, 531.1

Chlorpyrifos, Dursban, Lorsban, 525.2
DDD (TDE) Rhotane, DDD, 525.2
DDE degradation product, 525.2

DDT Anofex, Gesarol, 525.2

Dicofol, Kelthane, 525.2

Malathion, Cythion, 525.2

Methyl Parathion, Penncap, 525.2
Phosmet, Imidan, 525.2

Propargite, Omite, Comit, 525.2
Triadimefon Dimethoate, Bayleton, 525.2
Oxamyl, Vydate, 531.1

Hexazinone DPX 3674, Pronone, and Velpar, 525.2
Parathion-Ethyl, Niran, Phoskil (56), 525.2

OO0OO0O0O0O000O0O0O0O0O0OO0OODO0OO0OOD0ODO0OO0ODODOOO

These Soluble Organic Compounds (SOCs) were determined through a collaborative
assessment process that involved the WWBWC, Oregon State Extension and the ODEQ to
be the focus of the HBDIC recharge monitoring project. In additional to the SOC analytes
listed above, there were additional compounds tested as reported by the standard EPA
drinking water standard testing 508.1, 515.1, 525.2, and 531.1, a list of these compounds can
be found in Attachment 1.

2004-2008 HBDIC Recharge Water Quality Results

The HBDIC Recharge project monitoring team and ODEQ have developed the monitoring
program as an iterative process. More than 85 different SOC analytes have been tested at the
site’s source (surface) and groundwater monitoring locations during the five years of
operations. The baseline chemistry results for site groundwater and source water are
summarized in Table 1.
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Table 1. HBDIC Baseline Chemistry Results (2004-2008)
Water Sample Sites:

Ground/Sutrface Analyte Minimum Maximum  Average Units
Groundwater Chloride ND 0.8 0.6 mg/L
Groundwater Chemical Oxygen Demand ND 55.0 24.1 mg/L

Nitrate as Nitrate as Nitrogen
Groundwater 0.1 0.6 0.2 mg/L
Groundwater Orthophosphate as P ND 0.5 0.3 mg/L
Groundwater TKN as Nitrogen ND 1.6 ND mg/L
Groundwater Total Dissolved Solids ND 84.0 61.2 mg/L
Surface Chloride ND 1.0 0.8 mg/L
Surface Chemical Oxygen Demand ND 21.0 ND mg/L
Nitrate as Nitrogen
Surface ND 0.5 0.2 mg/L
Surface Orthophosphate as P 0.1 0.6 0.3 mg/L
Surface TKN as Nitrogen ND ND ND mg/L
Surface Total Dissolved Solids ND 76.0 57.4 mg/L

ND - No Detection
*Data source: WWBWC, 2008.

Fecal Coliforms were detected in both the source and groundwater monitoring sites.
Additional monitoring was conducted at the HBDIC site as well as in other, more distal
locations. The results indicated that low level fecal coliform detections were prevalent in
many area surface and groundwater locations leading the monitoring team to determine fecal
contamination to be a prevalent background condition (Table 2.)

Table 2. Surface and Groundwater Monitoring Fecal Coliform Results

Surface Groundwater
Recharge Sampling Year | Minimum | Maximum | Average | Minimum | Maximum | Average Units
2004 1.0 130.0 39.8 0.0 14.8 3.8 MPN/100 ML
2004-5 0.0 62.0 9.4 0.0 12.0 2.0 MPN/100 ML
2005-6 14.0 20.0 17.0 0.0 3.0 1.0 MPN/100 ML
2006-7 7.0 23.0 15.3 0.0 3.0 1.0 MPN/100 ML
2007-8 11.0 14.0 12.5 0.0 1.0 0.5 MPN/100 ML

*Data source: WWBWC, 2008.

Pesticide or Soluble Organic Compounds sampling resulted in only a single detection in
the 5 years of monitoring. On April 13, 2004 at the HBDIC Observation well #1,
Di(ethylhexyl)-phthalate was detected at 2.2 ug/L. The Maximum Contaminant Level MCL
for this compound is 6.0 ug/L according to EPA standards (2004). ODEQ staff concluded
that this was likely a low-level detection arising from the newly installed PVC observation-
well casing. The compound was not detected in subsequent monitoring of the recharge
project’s surface or observation sites.

Infiltration Gallery Study Plan
The WWBW(C has been collaborating with other national and international recharge
programs that are also seeking to improve designs for infiltration galleries for aquifer

recharge purposes. After reviewing the available literature and discussing the main issues
with our collaborative partners, we put together an infiltration gallery testing project for the
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HBDIC site. The project will include four infiltration galleries each with different types of
gallery materials. Each of these galleries will also include flow meters (to determine flow rate
into each), and inspection ports where each can be checked for sediment accumulation and
cleaned and maintained. The project will generally be run the same as the rest of the HBDIC
recharge site between November 1sth and May 15®. A turbidity meter will also be installed
and operated during the testing of the galleries to provide background information as to
better understanding any clogging that may occur. The objectives of the study are as follows:

Research Objectives

O Determine most effective infiltration gallery design and materials in recharging water
subsurface in the Walla Walla basin.

O Determine rates of infiltration and any potential clogging of each of the four test
infiltration gallery designs.

QO Test varies methods to clean infiltration galleries if clogging to decreases performance.

O Monitor surface and groundwater for quality and quantity changes related to operation
of infiltration galleries.

Project Designs

Site designs for the infiltration galleries testing project (Upper Recharge Project) and site
plans are included in Attachment 2 (Plates 1 through 7).

Q Plate 1 covers the original survey of the HBDIC recharge site before any of the
spreading basins were build and the basic geologic information provided by the test pits
(2003).

Q Plate 2 provides an overview of the entire HBDIC recharge site with four existing
spreading basins and the new infiltration gallery testing project.

Q Plate 3 provides miscellaneous details as to the White Ditch inlet structure as well as
inspection port and flow meter placements.

Q Plate 4 provides information for two of the four infiltration gallery designs. The designs
outline the piping and the location of inspection ports and flow meters.

Q Plate 5 provides the layout and design information for the Atlantis Rain Tank (style of
piping) and the Stormtech Chamber designs.

Q Plate 6 provides the design information for the check and screen structure that will
divert the water from the ditch into the project.

Q Plate 7 provides general construction details for the check structure construction.

Operations and Additional Monitoring
The HBDIC Infiltration Gallery Testing Project will be operated by the instructions outlined
in our OWRD/ODEQ-approved Limited Testing License. Water will be diverted to the

infiltration galleries at the volumes and dates outlined in our current permit. The project has
been designed to operate at approximately four cfs: one cfs for each of the four infiltration
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gallery designs. All water quality monitoring will be conducted as instructed in our current
license. However the WWBWC will conduct the following additional testing in order to
gather information relative to our four project objectives:

QO YSI Continuous Turbidity Meter Model # 6920 V2’ will be installed in the check
structure piping that delivers the water to the four infiltration galleries.

O Water Quality Samples: Total Suspended Solids (TSS) will be collected weekly
during recharge operations and sent to Edge Analytical® in order to establish a TSS-
Turbidity regression relationship. This will be used with flow information to determine
any correlation between source water turbidity with infiltration gallery performance
(clogging).

Q Water Quality Samples: Total Organic Carbons (TOC). Studies at the Orange
County Aquifer Recharge Program® have shown biological clogging decrease infiltration-
gallery performance. While the fall-winter-spring water temperatures at HBDIC make
this issue unlikely, we will collect TOC and TSS to confirm biological clogging will not
have an effect.

Q 1.5 Meter PVC piezometers will be installed at each of the infiltration galleries at the
midpoint at horizontal spacing of 0.5 and 1.5 meters. These capped piezometers will
provide us with water-level mounding information in the close vicinity of the galleries.
Water level measurements will be collected using an etape.

O Aqua Master Model 900R (Jennings Inc.) or McCrometer Model EO3000
Propeller Style flow meters will be installed to measure flow capacity of each of the
four infiltration gallery designs. Four of the same type of recorder will be purchased.

Q Site groundwater level and water quality monitoring will continue to be monitored
at the HBDIC Observation wells #1, #2, #3 and #4 at the White Ditch check and
intake structures.

Summary

The HBDIC Infiltration Gallery Testing Project will be subject to the site’s current water
quality monitoring program with additional monitoring of the four different recharge gallery
designs. Monitoring over the first five years has shown that the source water at the HBDIC
recharge project is acceptable for a UIC permit for operations. The testing of the project will
cover at a minimum of two full recharge seasons, November 1% 2008 through May 15", 2009
and November 1% 2009 through May 15", 2010 in order to establish enough data to address
the main research objectives for the project. Any further monitoring and/or design ideas
that ODEQ or OWRD considers essential for the safe operations and testing of these
galleries can be incorporated into this application.

3 https:/ /www.ysi.com/vsi/Products/Product Family/Product?productiID=EMS SENO02 6136

4 http:/ /www.edgeanalytical.com/

5 Verbal communications with Adam Hutchinson, director of Orange County (CA) Aquifer Recharge Program.
http://www.ocwd.com/Groundwater-Recharge /ca-34.aspx
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Attachment 1: Additional SOC compounds tested 2004-2008

DOH# Compounds Results I Units I SRL I Trigger I MCL I Comments
Carbamates in drinking water
146 | Carbofuran ug/L 1.8 1.8 40.0 | EPA Regulated
148 | Oxymal ug/L 4.0 4.0 | 200.0 | EPA Regulated
141 | 3-Hydroxycarbofuran ug/L 2.0 2.0 EPA Unregulated
142 | Aldicarb ug/L 1.0 1.0 EPA Unregulated
143 | Aldicarb Sulfone ug/L 1.6 1.6 EPA Unregulated
144 | Aldicarb Sulfoxide ug/L 1.0 1.0 EPA Unregulated
145 | Carbaryl ug/L 2.0 2.0 EPA Unregulated
147 | Methomyl ug/L 1.0 4.0 EPA Unregulated
326 | Propoxur(Baygon) ug/L 1.0 State Unregulated
327 | Methiocarb ug/L 4.0 State Unregulated
Synthetic Organic Compounds
33 | Endrin ug/L 0.02 0.02 2.0 | EPA Regulated
34 | Lindane (BHC-Gamma) ug/L 0.04 0.04 0.2 | EPA Regulated
35 | Methoxychlor ug/L 0.20 0.20 40.0 | EPA Regulated
117 | Alachlor ug/L 0.40 0.40 2.0 | EPA Regulated
119 | Atrazine ug/L 0.20 0.20 3.0 | EPA Regulated
120 | Benzo(a)pyrene ug/L 0.04 0.04 0.2 | EPA Regulated
122 | Chlordane Technical ug/L 0.40 0.40 2.0 | EPA Regulated
124 | Di(ethylhexyl)-Adipate ug/L 1.30 1.30 | 400.0 | EPA Regulated
125 | Di(ethylhexyl)-phthalate ug/L 1.30 1.30 6.0 | EPA Regulated
126 | Heptachlor ug/L 0.08 0.08 0.4 | EPA Regulated
127 | Heptachlor epoxide (A & B) ug/L 0.04 0.04 0.2 | EPA Regulated
128 | Hexachlorobenzene ug/L 0.20 0.20 1.0 | EPA Regulated
129 | Hexachlorocyclo-Pentadiene ug/L 0.20 0.20 50.0 | EPA Regulated
133 | Simazine ug/L 0.15 0.15 4.0 | EPA Regulated
118 | Aldrin ug/L 0.20 0.20 EPA Unregulated
121 | Butachlor ug/L 0.40 0.40 EPA Unregulated
123 | Dieldrin ug/L 0.20 0.20 EPA Unregulated
130 | Metolachlor ug/L 1.00 1.00 EPA Unregulated
131 | Metribuzin ug/L 0.20 0.20 EPA Unregulated
132 | Propachlor ug/L 0.20 0.20 EPA Unregulated
179 | Bromacil ug/L 0.20 0.20 State Unregulated
183 | Prometon ug/L 0.20 0.20 State Unregulated
190 | Terbacil ug/L 0.20 0.20 State Unregulated
202 | Diazinon ug/L 0.20 0.20 State Unregulated
208 | EPTC ug/L 0.30 0.30 State Unregulated
232 | 4,4-DDD ug/L 0.20 0.20 State Unregulated
233 | 4,4-DDE ug/L 0.20 0.20 State Unregulated
234 | 44 DDT ug/L 0.20 0.20 State Unregulated
236 | Cyanazine ug/L 0.20 0.20 State Unregulated
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Attachment 1: Additional SOC compounds tested 2004-2008 (Continued)

DOH# | Compounds Results | Units | SRL | Trigger | MCL | Comments
Synthetic Organic Compounds
239 | Malathion ug/L 0.20 0.20 State Unregulated
240 | Parathion ug/L 0.20 0.20 State Unregulated
243 | Trifluralin ug/L 0.20 0.20 State Unregulated
96 | Napthalene ug/L 0.10 0.10 PAHs
154 | Fluorene ug/L 0.20 0.20 PAHs
244 | Acenaphthylene ug/L 0.20 0.20 PAHs
245 | Acenaphthene ug/L 0.20 0.20 PAHs
246 | Anthracene ug/L 0.20 0.20 PAHs
247 | Benz(a)anthracene ug/L 0.10 0.10 PAHs
248 | Benzo(b)fluoranthene ug/L 0.20 0.20 PAHs
249 | Benzo(g,h,i)perylene ug/L 0.20 0.20 PAHs
250 | Benzo(K)fluoranthene ug/L 0.20 0.20 PAHs
251 | Chrysene ug/L 0.20 0.20 PAHs
252 | Dibenzo(A,H)anthracene ug/L 0.20 0.20 PAHs
253 | Fluoranthene ug/L 0.20 0.20 PAHs
255 | Indeno(1,2,3-CD)Pyrene ug/L 0.20 0.20 PAHs
256 | Phenanthrene ug/L 0.20 0.20 PAHs
257 | Pyrene ug/L 0.20 0.20 PAHs
258 | Benzyl Butyl Phthalate ug/L 0.60 0.60 Phthalates
259 | Di-N-Butyl Phthalate ug/L 0.60 0.60 Phthalates
260 | Diethyl Phthalate ug/L 0.60 0.60 Phthalates
261 | Dimethyl Phthalate ug/L 0.60 0.60 Phthalates
36 | Toxaphene ug/L 2.0 2.0 3.0 | PCBs/Toxaphene
173 | Aroclor 1221 ug/L 20.0 20.0 PCBs/Toxaphene
174 | Aroclor 1232 ug/L 0.5 0.5 PCBs/Toxaphene
175 | Aroclor 1242 ug/L 0.5 0.3 PCBs/Toxaphene
176 | Aroclor 1248 ug/L 0.1 0.1 PCBs/Toxaphene
177 | Aroclor 1254 ug/L 0.1 0.1 PCBs/Toxaphene
178 | Aroclor 1260 ug/L 0.2 0.2 PCBs/Toxaphene
180 | Aroclor 1016 ug/L 0.1 0.1 PCBs/Toxaphene
Herbicides in Drinking Water
37 | 2,4-D ug/L 0.2 0.2 70.0 | EPA Regulated
38 | 2,4,5-TP (Silvex) ug/L 0.4 0.4 50.0 | EPA Regulated
134 | Pentachlorophenol ug/L 0.1 0.1 1.0 | EPA Regulated
137 | Dalapon ug/L 2.0 2.0 | 200.0 | EPA Regulated
139 | Dinoseb ug/L 0.4 0.4 7.0 | EPA Regulated
140 | Picloram ug/L 0.2 0.2 | 500.0 | EPA Regulated
138 | Dicamba ug/L 0.2 0.2 EPA Unregulated
135 | 2,4DB ug/L 1.0 1.0 State Unregulated
136 | 245T ug/L 0.4 0.4 State Unregulated
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DOH# | Compounds Results | Units | SRL | Trigger | MCL | Comments
Herbicides in Drinking Water
220 | Bentazon ug/L 0.5 0.5 State Unregulated
221 | Dichloroprop ug/L 0.5 0.5 State Unregulated
223 | Actiflorfin ug/L 2.0 2.0 State Unregulated
225 | Dacthal (DCPA) ug/L 0.1 0.1 State Unregulated
226 | 3,5-Dichlorobenzoic Acid ug/L 0.5 0.5 State Unregulated
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WWBWC-OWRD Surface and Groundwater Monttonng System
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Figure 4. Map showing surface and groundwater monitoring locations relative to HBDIC Recharge Site.
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SCREEN FRAME DETAIL
ELEVATION VIEW
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SECTION A

APRON AT LEAST AT AN ELEVATION OF 93.4" AS
STAKED IN THE FIELD. SET THE ELEVATION OF
THE APRON EVEN WITH THE CHANNEL BOTTOM,
SUPPLY PIPE TO BE 260'-21” CLASS 100 PVC.
INSTALL CONCRETE ACCORDING TO NATURAL
RESOURCES CONSERVATION SERVICE
SPECIFICATION 42, REINFORCED CONCRETE FOR
MINOR STRUCTURES,

USE 4000 PSI STRENGTH CONCRETE, NEED 3.4 CU,
YD.

CONCRETE TO BE VIBRATED, ALL EXPOSED EDGES
TO BE EDGED WITH AN EDGING TOOL.
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FRAME HANDLE DETAIL

172" ROD, WELD
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NOTE
NOTCH IS ON ALL 4 SIDES OF THE BOX.

BOLTS ARE TO HOLD DOWN THE SCREEN, USE A 17X4”X}“BAR

WITH A 3/4* DIAMETER HOLE 1 FROM ONE END.
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CHECK & SCREEN STRUCTURE
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EXPANDED METAL TO BE CARBON STEEL, FLATTENED, 13 GAGE,
SHORT OPENING WIDTH.

CAD FILE

whitescreen

SCREEN TO BE TYPE 304 STAINLESS STEEL, 20 GAGE MINIMUM
WITH 3/32* HOLES SPACED S/32* STAGGERED.
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HEADWALL LOOKING DOWNSTREAM
ELEVATION VIEW
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