January 31, 2012
Mr. Stuart Skidmore, President
Vista Vu Water Users Association
7 Mundinger Lane
Omak, WA 98841
Subject: Preliminary Hydrogeological and Hydraulic Continuity Interpretation
Vista Vu Water Users Association Property
Northeast of Omak, Washington

Dear Mr. Skidmore
This letter report documents Water & Natural Resource Group, Inc. (WNR Group)
preliminary interpretation of the hydrogeologic conditions on the Vista View Water
Users Association property located west of Omak River Road approximately two miles
northeast of Omak, Washington (Figure 1). This letter report includes a summary of the
interpretation of the groundwater and its hydraulic connection to surface water
(Okanogan River) at the Site. This work was performed at your request in order to assist
with the technical data required to support the transfer of water rights.
INTRODUCTION
The WNR Group was retained to perform a preliminary hydrogeologic assessment for the
property located west of the Okanogan River at river mile 35. The subject property
evaluated for this study, which is the existing service area known as the Vista Vu Water
Users Association, is located approximately in the southeast ¼ of Section 19, in
Township 34 North, Range 27 East (Figure 2 and 3), henceforth called the Site. The area
described as the Site (existing service area) is presently utilized as residential land with
rural agricultural land surrounding it (Figure3). Water utilized within the service area is
withdrawn from a well located in the W½ - W½ - SW¼ Section 20, Township 34 North,
Range 27 East (Figure 2 and 3).
PURPOSE OF STUDY/SCOPE OF SERVICES
The preliminary hydrogeologic investigation was conducted in order to provide technical
data for a proposed transfer related to water right G4-25938, recorded in Book 40, Page
17, with a priority date of July 24, 1978. The certificate allows for a withdrawal amount
of 180 gpm, and an annual amount not to exceed 50 acre-feet. The certificate was issued
for continuous community domestic supply for 25 homes. A copy of the Certificate of
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Water Right is attached to this letter report as Attachment A.
This preliminary
evaluation was conducted to provide recommendations if the existing point of withdrawal
is hydraulically connected to the Okanogan River. This interpretation was based on
readily available information, primarily published government documents. Limited field
data collection was conducted including surveying elevation of well casing and
measuring depth to water. No extensive field exploration program including the
completion of drilling activities to determine depth to groundwater, or the collection of
flow data from the Okanogan River was completed for this study.

FIGURE 1: SITE LOCATION MAP SHOWING LOCATION OF VISTA VU WATER
USERS ASSOCIATION NORTHEAST OF THE TOWN OF OMAK, WA (no scale)
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FIGURE 2: TOPOGRAPHIC MAP OF PROJECT SITE. GROUNDWATER WELL IS
LOCATED APPROXIMATELY AT TERMINUS OF LINE. (not to scale)

The WNR Group performed the following tasks as part of this preliminary evaluation.
Task 1 - Site Reconnaissance – Conduct a Site visit to observe the well location
and its relative location to the Okanogan River. During the site reconnaissance,
an elevation survey was conducted to determine relative well casing elevation,
groundwater elevation, and water level elevation in the Okanogan River.
Task 2 – Review of Readily Available Data for the Subject Site – The WNR
Group researched and reviewed readily available hydrogeologic data for the Site
and the general vicinity to assist with the interpretation of the hydrogeologic
conditions at the Site.
Task 3 - Evaluation and Report Preparation – WNR Group prepared this letter
report detailing the findings associated with each of the above-listed tasks.
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Figure 3: Map of the Vista Vu Water Users Association Service Areas.
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FIELD ACTIVITIES
Drew Becker with Erlandsen (under contract to the WNR Group) performed a Site visit
on January 20th, 2012 in order to visually inspect the location of the existing well, and to
measure the depth of water in the Vista Vu Water Users Association well casing. In
addition, an elevation survey was conducted to determine the elevation difference from
the groundwater in the Vista Vu Water Users Association well to the Okanogan River.
Survey equipment used during the site visit consisted of a survey grade Leica
Geosystems GPS unit. The following information was documented during the Site visit.
The well at the site consists of an 8-inch well with Ecology Well tag ID
#ABS096.
The GPS survey recorded the top of well casing at 860.46 feet above MSL.
The depth to water in the well at the time of the site visit on January 20th, 2012
was measured at 21.07 feet below the top of casing, or at an elevation of 839.39
feet above MSL.
The Okanogan River is located 117.5 feet due east of the well; and the existing
river elevation during the site visit was measured at 835.25 feet above MSL.
The field elevation survey conducted during the Site visit revealed that the
Okanogan River elevation due east of the well location was approximately 4.14
feet lower in elevation than the groundwater elevation at the well.
A groundwater well is located at the approximate location shown in Figure 2 and
3. It currently is completed with a well pump and conveys water to the service
area as shown in the engineering construction plans provided in Attachment B.
DOCUMENT REVIEW
The WNR Group reviewed readily available hydrogeologic reports and data in the
vicinity of the subject site in an attempt to develop an understanding of the hydrogeologic
conditions at the subject Site. The WNR Group attempted to identify uses of existing
water withdrawals at and in the immediate vicinity of the Site as recorded in readily
available government documents. These sources and findings are summarized in the
sections that follow.
Water Right Certificate – A copy of the water right certificate in which the proposed
transfer is requested is attached to this letter report. The current certificate allows for a
withdrawal from the groundwater in the Okanogan River valley. A summary of
certificate conditions is as follows:
Certificate number is G4-25938C.
Certificate is entered into the record in Book 40, at Page 171.
Certificate has a priority date of July 24, 1978.
Right to use groundwater within Okanogan County, State of Washington.
Withdrawal of groundwater from one well located in the W½W½SW¼ Section
20, Township 34 N, Range 27 E.W.M.
Original certificate granted to Vista Vu Water Users Association c/o Gary
Mundinger, of Omak, Washington.
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Purpose (beneficial use) of withdrawal is for continuous supply for a community
domestic supply for 25 homes.
Right is granted to not exceed 180 gallons per minute, and 50 acre-feet per year.
Beneficial use is to be used in the SE ¼ of Sec. 19 and Government Lots 3 and 4
in Section 20; all in Township 34 North, Range 27 East.
No documentation of the actual use of the existing certificate was provided for evaluation
conducted for this report.
Ecology Water Well Logs - An Internet search of the Washington State Department of
Ecology’s water well database was conducted. Search criteria of Township 34 North,
Range 27 East, SW quarter Section 20 was entered. Six (6) water well logs were on file
within the database. However, only two of these well logs were located on the west side
of the Okanogan River. One of these recorded well logs was for the existing Site well
(identified under Riverview Feeders) and is presented in Figure 4. The two well logs for
the SW quarter of Section 20 which are located west of the Okanogan River are presented
in Attachment C.
Search criteria of Township 34 North, Range 27 East, SE quarter Section 19 was also
entered (that area where the certificated place of use is located). Two (2) water well logs
were on file within the database. Table 1 presents a summary of the well logs reviewed
within the Ecology data base. Well logs reviewed are included in Attachment C.
Table 1: Summary of Well Log Information in T34N, R27E, Sections SW-20 and SE-19.
Well ID
Owner
Location
TD/SWL
Yield
Source
(in ft bgs)
(gpm)
G4-25938 Riverview
NW1/4SW1/4 Sec 20
204 / 21
200
Coarse Sand &
Feeders
Gravel
G4-8024
Lane
SW1/4SW1/4 Sec 20
133 / 80
200
Sand & Gravel
ALF128
McKellop
SE1/4SE1/4 Sec 19
170 / 98
3
Sand & Clay
ALF129
McKellop
SE1/4SE1/4 Sec 19
187 / 95
15
Sand, Silt & Clay
(1) Static water level appears to be under pressure and is originated from deeper stratigraphically
confined unconsolidated aquifers.
(2) Highlighted wells are associated with Subject Site.
(3) TD = Total Depth of Well; SWL = Static Water Level at time of drilling; bgs = below ground surface;
gpm = gallons per minutes
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FIGURE 4: WELL LOG FOR VISTA VU WATER USERS ASSOCIATION
PRODUCTION WELL
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GENERAL GEOLOGIC AND HYDROGEOLOGIC CONDITIONS
Surface Topography – WNR Group reviewed available United States Geological Survey
(USGS) topographic quadrangle maps for the Site and vicinity to determine the physical
setting of the Site. The Site is located within The Pothole, Washington 7-1/2 minute
quadrangle map dated 1990. The Site is located in the western portion of the Okanogan
Valley at approximately river mile 35 of the Okanogan River. The general slope of the
area is to the east, toward the Okanogan River. Groundwater beneath the site is inferred
to flow to the east-southeast, as interpreted from the topographic slope of the subject
property and the flow of the Okanogan River.
Regional Geology – The Site lies in the central portion of the Okanogan trench, with the
highlands of the North Cascade subcontinent rising to the west, and those of the
Okanogan subcontinent in the east (Alt and Hyndman, 1994). The Okanogan River
valley is the major physiographic feature in the area and is filled with glacio-fluvial
sediments deposited during the last ice age approximately 12,000 years ago. During the
last ice age the entire Okanogan drainage was overridden by the Okanogan Lobe of the
Cordilleran ice sheet. As the glacier melted it deposited sequences of silt, sand, gravel
and cobbles as glaciofluvial and glacial drift deposits (WDOE, 1985). These sequences
of unconsolidated materials are generally present as valley fill and along valley walls as
terraces.
The WNR Group also reviewed the Washington Division of Geology and Earth
Resources geologic map for northeastern Washington (1991). The geologic map revealed
that the subject site is underlain by Eocene Age volcanic rocks at depth. Along the
eastern area of the Okanogan River Valley near the Site, a large fault is present with preTertiary gneiss located east of the fault. Pleistocene Age glacial drift is deposited over
the bedrock immediately below the site and the western extent of the valley floor.
Glacial drifts and tills typically have low yields in the compacted clay silts and gravels.
However, glacial tills may have interbedded sand layers that can produce sufficient
amounts of water. Along the eastern margin of the Vista Vu Water Users Association
service area, and near the location of the production well for the Site, the glacial drift is
bordered by Holocene age alluvium sands and gravels.
The main area in the Okanogan River valley floor are underlain by these Holocene age
deposits which form the more porous and permeable sand and gravel aquifers. Figure 5
presents the geologic map for the area of the Site. As shown on the geologic map, the
unconsolidated Holocene sands and gravels are present to the east of the property located
in the main valley floor of the Okanogan River valley. Pleistocene glacial drift sediments
will be encountered directly beneath the housing development and in the western valley
walls of the Okanogan Valley. Figure 6 is a cross-section of the Okanogan Valley
located approximately one mile north of the site. As shown on the cross section, the
eastern valley wall is bordered by a normal fault with pre-tertiary bedrock on the eastern
side which is faulted against Tertiary bedrock to the west. Within the valley floor,
Holocene alluvium is present directly above the bedrock. In the western portion of the
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valley floor, the Holocene alluvium is deposited over Pleistocene glacial drift, which is
eventually exposed at surface in the western valley wall.

FIGURE 5: GEOLOGIC MAP OF THE OKANOGAN RIVER VALLEY NEAR
OMAK, WASHINGTON. Qa = Holocene Alluvium; Qgd = Pleistocene glacial drift;
Evd = Eocene dacite and andesite flows; pTog = preTertiary Orthogneiss. (1991).
Regional Groundwater Conditions – The bedrock underlying the Okanogan River
Valley is effectively impermeable and does not host any major aquifer systems. Wells
founded within the bedrock typically intersect bedrock fractures and produce low yields.
The primary source of groundwater within the Okanogan River Valley is in the alluvial
and glacio-fluvial sediments that fill the bottom of river valleys (WDOE, 1985). Walters
(1974) estimates that 75 percent of the groundwater stored in the unconsolidated deposits
in the Okanogan watershed is located within the Okanogan River corridor, and can
produce yields as high as 5,000 gallons per minute (gpm). Within the unconsolidated
sediments, scattered silt and clay lenses may exist which can form perched aquifer
systems.
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Due to the relatively clean sand and gravel composition of the valley fill material,
groundwater flow rates are relatively high. The regional flow of the Okanogan River
Valley aquifer is to the south. Typically, groundwater of the aquifer occurs at a depth of
about 20 to 50 feet below ground surface in the main valley floor. Recharge to the
aquifer is primarily in the form of precipitation infiltration, and interaction with surface
water bodies such as the Okanogan River (WDOE 1985).

FIGURE 6: GEOLOGIC CROSS-SECTION OF OKANOGAN VALLEY AT
APPROXIMATE RIVER MILE 37, NORTH OF THE SITE (WDOE, 1985).
Site Soil and Geologic Conditions – Review of well logs on and immediately adjacent to
the property (McKillop wells) determined that the shallow soils at the Site consist of a
sand, with varying amounts of silt and gravels interbedded with silty sand and clay,
typical of glacial drift deposits found within the Okanogan River Valley area. These soils
were encountered to depths of approximately 185 feet below grade. The production well
for the Vista Vu Water Users Association service area intercepted a sandy brown clay to
a depth of 41 feet, underlain by fine sand to a depth of 87 feet, then a clay and silt to 197
feet, and terminated in a course sand and gravel to a depth of 204 feet. These sediments
are typical of an alluvial sequence, with flood plain and channel deposits. The lower
sequence of sand and clay may be representative of a glacial drift and/or glaciolacustrine
deposit. Figure 6 presents a generalized geologic cross-section (WDOE, 1985) of the
Okanogan Valley located approximately one miles north of the subject site. The geologic
cross-section reveals bedrock valley walls with alluvial deposits in the main valley floor.
These alluvial deposits are shown to overlie a glacial drift in the western extent of the
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valley, that area where the Site is located. Therefore, these sediments are inferred to be
the unconsolidated sediments which lie beneath the Site.
Site Groundwater Conditions – One well log exist for the production well at the Site.
This well was completed in July 1978 and encountered groundwater at a depth of 21 feet
below the ground surface. This depth to water is inferred to be at the approximate
elevation as that of the Okanogan River. The well was completed to a depth of 204 feet
below grade and casing installed to the full depths explored. The well extracts
groundwater from a coarse sand and gravel located below 197 feet. In August 1978, a
pump test was completed on this well by Methow Valley Drilling. An eight hour pump
test was conducted, during which the pump was operated at an average pumping rate of
250 gpm. The water table was drawn down to a depth of 195 feet below ground surface
(the approximate depth of the sand and gravel interval, and the depth where the casing
was installed and at which the pump was set). The water level was recorded at this depth
throughout the test. No other drawdown or recovery data was provided for the test, and a
recommendation to install a 200 gpm pump was made. Information collected during the
pump test is provided in Attachment C.
Site groundwater conditions were also collected during our Site visit on January 20th,
2012. Groundwater levels in the Site production well were measured at an elevation of
approximately 4 feet higher than the Okanogan River. This would suggest that during
January, groundwater beneath the site is flowing towards the Okanogan River (river is
gaining water from aquifer). In our professional opinion, this would suggest that the river
and groundwater beneath the site is in hydraulic continuity.
Three other wells are located in the southwestern area of the service area. These wells
were completed to depths of 133, 170, and 187 feet below grade. Groundwater was
recorded at depths between 80 and 98 feet below grade. These wells are completed
approximately ¼-mile west of the river and are located at higher elevations than the Site
production well. These wells are also inferred to be in hydraulic continuity with the
river.
Conceptual Hydrogeologic Model of Area - A generalized conceptual model was
developed to illustrate the hydraulic continuity of the shallow groundwater at the existing
withdrawal site and the Okanogan River. As shown on Figure 1 and 2, the Okanogan
River flows in a southerly direction. The shallow groundwater in the unconsolidated
aquifer is recharged directly from the Okanogan River headwaters and from precipitation
that falls within the valley floor. The groundwater flow in the valley mimics the flow of
the river within the Okanogan Valley. The valley near the subject Site, as found
throughout the valley, is filled with sands and gravels which host the unconsolidated
aquifer. The valleys are formed within generally impervious bedrock beneath the valley
floor sediments and along the valley walls. Surface water and the shallow aquifer
upstream and down-stream of the Site is in direct hydraulic continuity and loses and gains
water from the river dependant upon precipitation, river flows, valley geomorphology,
and dam operations within the lower parts of the Okanogan River valley. The shallow
groundwater is inferred to follow the river flow direction.
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The shallow unconfined aquifer beneath the Site is inferred to be essentially the same
water as that in the Okanogan River, which gains and losses water to the gravel aquifer in
the valley. The Okanogan River is derived from headwater tributaries and from
groundwater. Review of well logs completed in the sand and gravel valley fill near the
subject Site reveal that the groundwater is at or near the elevation of the river. During the
January 2012 site visit, the groundwater was approximately four feet higher than river
elevation suggesting that the river is gaining water from the valley aquifer. Several
miles downstream of the Site, the Okanogan River becomes influenced from backwater
of the Wells Pool and essentially becomes one water body.
It is inferred that all surface and groundwater within the valley from Oroville to the
confluence with the Columbia River are contained within the incised Okanogan Valley
throughout its course, and both surface and groundwater recharge the Columbia River
surface water and valley aquifer. Therefore, in our professional opinion, the surface
water and groundwater interchanges throughout the river valley and appears to be in
hydraulic continuity throughout the valley, and as such, is interpreted to be the same body
of water.
CONCLUSIONS
WNR Group has performed a preliminary hydrogeologic review of the Site located north
of Omak, Washington. The following conclusions are based on review of readily
available data and reports, noted in the bibliography of this letter report. The primary
objective of this review was to provide a professional opinion of the hydraulic continuity
from the existing Site point of withdrawal to the Okanogan River, located approximately
117 feet east of the existing Site groundwater well.
Review of data suggests that the hydrogeologic conditions at the Site are similar to those
presented in Figure 6. Review of well logs in Section 19 and 20 revealed that the area
surrounding the Site is underlain by unconsolidated sands, gravels, silts and clays of
varying amounts. Numerous well logs also documented silt/clay layers at depths which
would be indicative of floodplain deposits or glacial till (difficult to determine from the
drillers well logs, but both would exist in the immediate area of the site). Lateral
continuity of these clay layers could not be determined from the well logs, but are
inferred to be discontinuous upstream and downstream of the site.
As shown in the well log and documented during our site visit, the groundwater beneath
the subject Site was observed at a depth of approximately 21 feet in the existing Site well.
An elevation survey conducted during our Site visit determined that the existing
Okanogan River elevation is 4.14 feet below the current well groundwater elevation,
placing the groundwater elevation near river elevation. It is reasonable to interpret that
the groundwater at the withdrawal point is located within an aquifer that is hydraulically
connected to the Okanogan River. Due to the relative similar elevation in groundwater
elevation to surface water elevation, it is also interpreted that the well is founded within
an unconsolidated aquifer. Although the groundwater appears to be hydraulically
connected to the Okanogan River, little or no affect on the Okanogan River flow from
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groundwater withdrawal is expected due to the relatively clean sand and gravel
composition of the local aquifer, which exhibits relatively high groundwater flow rates.
In summary, the transfer of a portion of groundwater right G4-25938 from a well near the
Okanogan River would be available to surface and/or groundwater withdrawal
downstream in the Okanogan and Columbia River Valleys. It is interpreted that the
groundwater at the existing point of withdrawal is hydraulically connected to the
Okanogan River.
LIMITING CONDITIONS
This limited hydrogeologic letter report has been prepared for the exclusive use of Vista
Vu Water Users Association and their assigns, in accordance with the standards of the
environmental consulting industry at the time the services were performed. This work
has been performed for the sole purpose of assisting in the interpretation of the hydraulic
connection of the groundwater at an existing groundwater withdrawal location and the
Okanogan River, located approximately 117 feet east of the point of withdrawal. This
letter report is governed by the specific scope of work authorized by WNR Group and is
not intended to be relied upon by any other party unless specified by Vista Vu Water
Users Association. The findings presented herein are based upon observations of Site
conditions as of the date the assessment was performed and review of a limited number
of readily available hydrogeologic documents for the area near the Site. Geologic and
hydrologic data is limited for the subject area and interpretations were made for the
conclusions presented in this report. The findings and conclusions presented herein
should not be assumed to be an accurate representation of present day conditions, but
only interpretations based on professional judgment
The findings of the preliminary hydrogeologic review, as represented within this letter
report, must be viewed in recognition of certain limiting conditions. The scope of work
commissioned for this project does not represent an exhaustive study, but rather a
reasonable inquiry, consistent with good commercial practice, in general accordance with
existing environmental assessment practices. For the purposes of this assessment, only a
limited number of documents were reviewed. No deep borings were completed in order
to verify groundwater depth, and/or aquifer characteristics. Conclusions were based on
findings of others for sites near the subject property, and within the Okanogan River
drainage.
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We appreciate the opportunity to be of service to Vista Vu Water Users Association in
providing our interpretation of groundwater conditions at the Site and the hydraulic
connection to nearby surface water bodies. Should you have any questions regarding this
letter report, please do not hesitate to call us at your earliest convenience.
Very truly yours,
Water & Natural Resource Group
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Attachment A: Certificate of Water RigH
Attachment B: Water System Engineering Drawings
Attachment C: Well Logs from Ecology Database
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