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DESCRIPTION OF E_ﬂowo%u WORKS

Laura Thompson, owner of Penmsuia Golf Course, has applied for an appropriation of public groundwater from nine existing sand points for
use m rrrigation of turf grass (tee boxes and greens) for the 9-hole golf course. One sand point is located adjacent to each tee box pairing and
green. Groundwater 1s withdrawn by portable gasoline-powered pumps, each capable of producing approximatety 22 gallons per minute. The
seasonal irrgation schedule is largely dependant on weather, but 1s typically May to October. The local annual water duty of turf grass is
approximately 0.72 acre-feet/acte (8.60 inches), and the total area of tees and greens to be trrigated is about 2.acres (USDA 2007).

Potable water for the club house facility and on-site residence is supplied by City of Long Beach municipal suppty.

DEVELOPMENT SCHEDULE
BEGINPROJECT BY THIS DATE: COMPLETE PROJECT BY THIS DATE: WATER PUT TC FULL USE BY THIS DATE:
Complete . . Complete June 2012
REPORT

BACKGROUND

On February 9, 1998, Laura E. Thompson, owner of the Peninsula Golf Course, filed an 3%,:8:05 for Permit (G2-29595) with the
Washington State Department of Ecology (Ecology) for a water right permmt to appropriate public groundwater. The applicant requested
authorization for an instantaneous withdrawal (Qif) of 198 gallons per minute (gpm), with no specified total annual withdrawal volume

(Qa).

Planned use of the appropriation is for frigation of turf grass of the Peninsula Golf Course. Irmigation would be linuted primarily to the

tee boxes and greens of the 9-hole golf course, which encompass approximately 2 acres in total. The golf course is iocated on
approximately 55 acres.

The project site 15 located near the southern end of the Long Beach Peninsuia, within the state’s Water Resource Inventory Area (WRIA)

24. Notice of the application was published in the Chinook Observer of Long Beach, Washington, on May 11 and 18, 2005. No protests
were received by Ecology.

Based on the provisions of RCW 43.21A.690 and RCW 90:03.265, this application has -beerr processed by Aspect Consulting, LLC
(Aspect Consulting) under Ecology Cost-Reimbursement Backfill Assignment No. ASP3 (master contract No, C0500006).

INVESTIGATION

In consideration of this application, Aspect Consulting reviewed available documents pertaining to the application’s site conditions,
historical water use, projected water demand, and the potential effect o existing water right holders. This included the information
submitted by the applicant and pertinent Ecology records inctuding well logs, water rights records, and well construction reports. The
review also included reports from multiple investigations detailing the hydrogeotogy and water quality of the Long Beach Penisiila.
Most notably, a.1995 United States Geological Survey (USGS) report, Ground-Water Flow and Water Quality n the Sand Aauifer of
Long Beach Peninsula, Waghington (Thomas 1995), provided a comprehensive water balance and examined groundwater recharge,

movemnent, and quality along the peminsula. An earlier estimate of the penimsula’s water balance and an assessment of groundwater
availability were described by Tracy (1977). .

>m:mSm_ﬁémmﬁm%oﬁsmmo;?wmw.moom. Hua.os om:monom}mnoﬁOOE_._E_._mﬂm:mazﬁm:@uEoE&sm E%onmozo?rovo?ﬁom
withdrawal and place of use and an mterview with the applicant and operator of the golf course. . .

Pacific County Department of Public Works provided a copy of the Surface Water Management Plan (Pool 1985} describing the
peninsula’s major drainages and methods of controlling and conveying storm water, surface water, and groundwater. Suppiemental data
on water quality and groundwater elevations over time were obtained from the Pacific County Department of Community Development.

Usng this information, Aspect Consulting evaluated water availability and potential effects of the proposed appropriation upon existing
water rights. Each of the four requirements specified in RCW 90.03.290 were individually examined and are presented betow.

Project Description

The Application for Permit for Laura E. Thompson (Peninsula Golf Course) seeks authorization to withdraw groundwater from nine sand
pomts. The sand poins are located near each tee box pairmg and greens, plus a practice green, throughout the 55-acre grounds. The
proposed purpose of use is for seasonal irrigation of approximately two acres of turf grass.

Site Description

The proposed points of withdrawal are located approximateiy one mile north of downtown Long Beach, in the eastern half of the
southwest quarter of the southwest quarter of Section 4 and the eastern half of the northwest quarter of the northwest quarter and the
western half of the northeast-quarter of the northeast quartei of Section 9 in Township 10 North, Range 11 West Willamette Meridian.
The.points of withdrawal and place of use are located on approximatety 55 acres which have been an operational golf course since 1947.
Laura E. Thompson has owned the property and business since 1964 and has leased-out operation of the facility since 1987.

The nine jetted wells (sand points) were installed by a licensed well driller employed by Taft Plumbing of Ocean Park, Washington. Each
wellhead is covered by a small well house containing a manifold for connecting to the pump, hose, and above ground sprinkier. The
portable 4.0 to 5.5 horsepower gasoline-powered pumps, stationed at each tee box pairing and adjacent green, are capable of
approximately 22 gpm. In addition, a small electric pump withdraws water from an-adjacent sand point and supplies water to the practice
green and ornamental landscaping around the ciub house. Several sand points have been replaced over the years following sanding
problems or low yield. Each sand pomt is completed to approximately 20 feet below ground surface.

Seasonal irrigation of the tee boxes and greens usually occurs in the mornings, as local precipitation patterns dictate. Each pump 1s

manually cycied on, each operating for approximately 15 minutes to as much as 1 hour during peak season (July-August), 5-6 days a
week. Due to logistics and physical separation of the sand poumnts, it is rare for all nine pumps to be operating at the same time,

REPCORT OF EXAMINATION 2 No. G2-29555
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Report Continued

The East Main Dramage Ditch collects water from approximately 1,800 acres before discharging to the Willapa Bay. The extent of the
drainage basin roughly corresponds with Pacific Avenue (Highway 103) to the west, then east to the topographic high near the center line
of the peninsula. Surface water drans south from an area north of Cranberry. Road and north from 68™ Place, converging to the dramnage
ditch that transects the Peninsula Golf Course, continuing southeast, then parallels 95" Street directiy east to Willapa Bay. The Bast Mamn
and Tarlatt Slough dramages share a common deita to Willapa Bay. Water discharged through the East Main Drainage Ditch 18
predominately stormwater runoff, although a percentage of flow 1s certamly groundwater seepage. _

In addition to the East Main Drainage Ditch, other significant surface water bodies in proximity to the proposed point(s) of withdrawal

nclude Breaker Lake, located immediately east of the golf course, Briscoe and Deer Lake, as well as other numerous small named and
mnamed lakes and ponds.

Long Beach Perminsula Water Balance

The Long Beach Peninsula exhibits a classic maritime climate — temperate year-around temperatures with 75 percent of the annuai rainfall
occurring between October and March. The high infiltration capacity of the surface soils affords an esttmated 58 inches of recharge
annually, equating to an estimated 111,000 acre-feet/year across the entire peninsuia (Thomas 1995). The thickness of the groundwater
lens in the sand aquifer fluctuates seasonally with precipitation. Precipitation is the sole source of aquifer recharge, with peak
groundwater elevations of approximately 15 feet above MSL and the seasonal low of approximateiy 10 feet MSL (Thomas 1995), The
Ghyben-Herzberg principie (Freeze 1979) states that a 1-foot change in fresh water elevation above sea leve] results in a 40-foot change
(opposite direction) in the elevation of the fresh water/saline water interface below sea ievei. Application of this prmnciple implies that the
freshwater tens can approach 400 to 600 feet thick near the center line of the peninsula. The thickness of the freshwater ions will decrease

(at a theoretical ratio of 40:1) with distance east and west from the groundwater divide in the peninsuia center as the aquifer head
decreases toward sea ievel.

As of 1992, groundwater withdrawals on the peninsula were classified into five categories (Thomas 1995): public supply, domestic
supply, irrigation, livestock, and cranberry processing. Approximately 90 percent of the potable water supply on the peninsula comes
from large water purveyors, with the remainng 10 percent originating from shallow privately owned wells. In 1992, the total annual
volume of groundwater withdrawn for public and domestic supply was approximately 775 acre-feet. Comparatively, groundwater
withdrawals for irrigation, livestock, and cranberry processing were relatively minor at 7.7, 0.6, and about 1.0 acre-feet, respectively.
Cumulatively, the total groundwater withdrawals for 1992 accounted for approximately 782 acre-feet.

Demands for freshwater on the Long Beach Pemnsuia are highly seasonal. In 1992, the flux of summer tourists nearly doubled the
population of the peninsuia, increasing the average monthly water usage from 55 acre-feet per month to over 100 acre-feet per month
(Thomas 1995). Similariy, the irrigation season for turf and cranberry bogs primarily occurs during the summer months, immediately
followed by the acute water requirements for cranberry harvest and processing in early Fall ag detailed above.

Thomas (1992) reported estimates of water use for irrigation of the Peninsuia Golf Course. Approximately 2,440,000 gallons (7.5 acre-
feet) of groundwater was used (May to September) in 1992. The quantity was estimated. assuming 5 acres of irrigable land and 1.5 acre-

foot/acre of water per irnigation season. Groundwater use during peak periods was estimated at 1,460,000 gallons (4.5 acre-feet) and
980,000 gallons (3.0 acre-feet) during the iow-use periods.

The Appendix B of the State of Washington Irrigation Guide (USDA 2007) reports crop irrigation requirements (CIR) for major weather
stations around the State. The CIR is defined as the amount of water required to satisfy evapotranspiration that is not provided by water
stored in the soil or by precipitation. The CIR for pasture/turf is 6.88 inches per irrigation season for Aberdeen (the nearest station to the
Long Beach Peninsula). Assuming an average efficiency of 80 percent (note: efficiencies range from 75 to 90 percent) for'an impact
sprinkler head with end gun, the total irrigation requirement (TIR) of turf grass 1s calculated to be 8.60 inches, or 0.72 acre-foot/acre, per
rrigation season (TIR = CIR/efficiency). This calculation uses the efficiencies presented in Ecology’s Water Resources Program
Guidance GUID-1210. The irrigation guide defines the seasonal irrigation season as May to October.

Long-Term Trends in Water Leveis and Water Quality

Thomas (1995) determined that elevated dissolved iron i the sand aquifer 1s the primary drinking water quality issue on the peninsula.
Groundwater quality did not appear to have been adversely impacted from agricultural activities, but some above-background niirate
concentrations attributed to septic systems were observed in areas of higher population density.

Thomas (1995) also found that there has been no substantive change in groundwater quantity or quality mn the sand aquifer between the
early 1970s and 1992, Groundwater leveis were stable between 1974 and 1992; chloride concentrations and specific conductance values
(indicators of saline water intrusion) were aiso stable between 1968 and 1992. In general, groundwater quality of the Long Beach
Penmsula 1s good, although [ocalized elevated concentrations of iron have been reported (approximately 30 percent of water samples
exceed the 0.3 mg/L state secondary maximum contaminant level based on aestiietics). However, no significant problems due to
groundwater withdrawals, agricultural activities, or septic were identified,

Since the USGS study was published in 1995, Pacific County Department of Community Development has been collecting groundwater
quality data from a 24 monitoring well network along the entire Long Beach Penmsula. Pacific County’s more recent data from the
mmmediate area of the subject application do not indicate water quality impacts, based on measured chloride or nitrate levels, or a
discernable change mn groundwater elevations. In the 24 well network, reported chloride concentrations ranged from 0.3 mg/L to 99.2

mg/L (excluding one anomalous well, No. 98, which had only one reported reading equal to 290 mg/L) and a average chloride
concentration of 16 mg/L..

APPLICATION EVALUATION

This Report of Examination (ROE) evaluates the application based on the conceptual model presented above. To approve the application,

moo_omu\Enm:mmzoémngmz&:mmo:mﬁmsaaﬁoﬁasmsﬂomo:o?:omo:oi:mwoﬁ Bn._aaaasaOﬁwoﬁxco.om.w@ormmcmm:
satisfied: : : :

ﬁvHrowwovomnmmw?ovammo:éoza_uavz:omcgom&m_cmﬁ
(2) Water is available for appropriation; :

(3) The proposed appropriation would not impair existing water rights; and
{4) The proposed appropriation would not be detrimenta to the public welfare.

REPCRT OF EXAMINATION 4 No. G2-29595
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Report Continued

support the pumping stress from a pumped well, thus causing deep saline water to migrate upward into the fresh water lens. In other
words, one foot of drawdown of the water table theoretically results 1n 40-foot upwelling of the fresh water/saline water interface at depth.
Deeper wells are at greater risk of impawrment by saline upconing than shallower wells. Review of the Ecology well log database
indicates that the deepest well within a 0.5 mile radius of the proposed withdrawal is 24 feet below ground surface. Even during the [ate
summer - when groundwater levels are at their lowest — we estimate that more than 350 feet of fresh groundwater would still reman at the

pont of maximum water table drawdown. This thickness should be more than adequate to prevent saline water upconing from impairing
neighbormg senior wells,

In addition to certificated, permitted, and claims to water rights, there are a number of exempt wells i a 0.5-mile radius from the proposed
points of withdarawal. The Ecology database was queried for well logs within a 0.5-mile radius of the subject application, resulting in
eight possible exempt water supply wells (excluding three resource protection.wells). As mentioned above, a review of the well logs for

these wells indicated that all of the-wells are completed at a depth less than 25 feet. Impairment of these exempt wells due to upconing or
lateral intrusion of saline water is not expected to occur.

The points of withdrawal may be theoretically evaluated using several different assumptions. First, the influence of a single sand pomt
can be calculated using the governing Theis equation (Theis 1935) for radial flow to a well, assurming an average pumping rate of 22 gpm,
Second, the impact of the entire appropriation can be modeled as a singie extraction well pumping at 198 gpm (9 wells simultaneoustly
pumping at 22 gpm). Based on these assumptions, after 8 hours of pumping, no discernable (greater than 0.01 foot) drawdown is
calculated to occur further than a 115 foot radius from any one sand point, or 160 feet assuming a single cumulative withdrawal. The
calculations assume the average hydraulic parameters for the sand aquifer presented in Thomas (1995).

This well interference analysis is considered worst case. Sand points are spread out over the 55 acres, often spaced further than the 115
feet radius of influence. Also, urigation only occurs for 15 minutes to 1 hour in the morning, up to 5-6 days a week during peak use, but
is not likely to exceed eight hours in any one day (from all nine sand points simultaneousiy).

Nearly all of the water rights within a 0.5-mile radius of the subject application are withdrawing from surface water bodies, dramage
channels, or from the sand aquifer - all of which are in close hydraulic connection with the point(s) of withdrawal. In addition, the subject
applicant has reportedly been withdrawing groundwater for the irrigation of turf grass for 60 years and no adverse impacts from
neighboting water right holders have been reported during that period.

Based on the collective information, impairment of existing rights is not anticipated with full use of the requested quantity.

Public Welfare
The proposed appropriation will support the recreational economy of the area, and no detriment to the public welfare was identified.

CONCLUSIONS

The conclusions based on the above investigation are as follow:
1. The proposed appropriation for turf grass irrigation is a beneficial use of water.

2. The quantity of water requested for use m this application 1s available for appropriation. Ona per-acre basts, an estimated 0,72
acre-feet of water is required annually for the irrigation of turf grass — May to October, as needed. Therefore, 1.5 acre feet of
water will satisfy the needs of the applicant to irrigate 2 acres.

3. The proposed appropriation will not impair settior water rights.

4. The proposed appropriation will not be detrimental to the public interest,

RECOMMENDATION

I'recommend approval of application G2-29595 and issuance of a permit to allow appropriation of groundwater from the nine sand points
at a combined maximum instantaneous withdrawal rate of 198 gpm and total annual withdrawal of 1.5 acre-feet per year for the seasonal
irrigation of two acres of turf grass. The period of use will be annually May i to October 1, as needed.

The amount of water granted is a maximum limit that shall not be exceeded and the water user shall be entitled only 1o that amount of
water within the specified limit that is beneficially used and required.

The permit shall be subject to existing rights and the following provisions:

1. The applicant is advised that the quantity of water allocated by this permit may be reduced at the time of final certification to
reflect system capacity and actual usage. :

A certificate of water right will not be 1ssued until a final investigation is made.

2. An approved measuring device shall be installed and maintained for each diversion/withdrawal of the sources identified by this
water right in accordance with the rule "Requirements for Measuring and Reporting Water Use,” Chapter 173-173 WAC,

Water use data shall be recorded annually and maintained by the property owner for a minimum of five years, and shall be
promptly submitted to the Department of Ecology upon request.

REPORT OF EXAMINATION 6 No. G2-29595
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