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INTRODUCTION 

Grant County Public Works (County) is planning construction of a new maintenance fa-
cility and scale house for the Ephrata Landfill (site).  The new facility will be located 
along the eastern boundary of the Landfill with access off Dodson Road (Figure 1).  As 
part of this project, the County plans to use the landfill’s existing water supply well 
(33M1 in Figure 1) to provide potable water to the new facility.   In order to provide po-
table water to the new facility, the State Department of Health (DOH) requires the 
County’s well (33M1) be approved as a Group B Public Water System. 

DOH conducted a well site inspection on November 29, 2010 and subsequently notified 
the County of specific site improvements and application requirements for approval of a 
Group B Permit.  One of the requirements is to remove the lined evaporation pond that is 
currently located within the 100 ft Sanitary Control Area (SCA) of the well.  The pond is 
being used for interim corrective actions required as part of the current Remedial Investi-
gation/Feasibility Study (RI/FS) being conducted at the site.  The RI/FS is being con-
ducted under Agreed Order DE 3810 (AO) among Washington State, Grant County, and 
the City of Ephrata.  The County has agreed to relocate the pond outside the 100 ft SCA 
buffer upon completion of the new facility.  The current schedule is for design work for 
the new pond to begin in the fall of 2011 and construction to begin in the spring of 2012.   

The landfill’s water supply well was originally constructed in 1993 and is cased with ex-
tra heavy wall steel below a regional aquitard to a depth of 395 feet.  The well is screened 
between 395 and 640 feet below ground surface and draws water from the deep Grand 
Ronde aquifer.  Given the well depth and stringent well construction design, the landfill’s 
water supply source is sufficiently protected from potential contaminant sources at the 
site.  A source aquifer susceptibility assessment is included in this application. 

The main text of this application fulfills Section I and Section II requirements in the 
Group B Water System Workbook (Parts A through J).  A vicinity map (Figure 1), site 
protection map (Figure 2), and system design map (Figure 3) are also provided in the 
main text. Additional elements of the application are provided in the appendices (A 
through J).   

SECTION I 

This section fulfills Parts A through C in the Washington State Department of Health 
(DOH) Group B Water System Approval Workbook (DOH, 1994). 

PART A: BASIC SYSTEM INFORMATION 

1. Name of Water System:  

Grant County - Ephrata Landfill Water Supply (33M1) 
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2. System Mailing Address:  
 

Grant County Public Works  
Attn: Derek Pohle (Public Works Director) 
124 Enterprise Street SE 
Ephrata, WA 98823 

3. County:  

Grant County 

4. Well Site Tax Parcel Number: 

 160904001 

5. Legal Description of Well Site:  

NW quarter of the SW quarter, Section 33, Township 21N, Range 26E.  
47.2724 N Latitude, 119.5763W Longitude 

6. Year System Installed:  

Well 33M1 was installed 1993 and has been used for landfill related activities (irrigation, 
daily cover mix, dust suppression, employee bathroom, and vehicle/machine washing). 
Drinking water for landfill employees is currently supplied with bottled water. Comple-
tion of a new landfill maintenance and scale-house facility, which is to have potable wa-
ter supplied by well 33M1, is scheduled to occur in late 2011 or early 2012. 

7. Located in Critical Water Supply Service Area:  

No public water supply service exists within 1000 feet of the landfill’s property bound-
ary.  The closest public water supply service is the City of Ephrata (City).  The City’s 
Public Works Director, Bill Sangster, was contacted on March 22, 2011.  Mr. Sangster 
indicated that the City’s service area is limited to the City’s boundary, which is located 
about 1300 feet north of the landfill property. 

8. Number of Services: 

1 Existing:   Parcel #160904001 (To be decommissioned with construction of 
new facility) 

1 Proposed: Parcels #160904001 and 160904002 (Proposed service for the new 
facility) 
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• Replace the cut pipe that serves to drain any flows discharged through the air 
vacuum release discharge line and route it outside the well house. Then, 
screen the end of this discharge line with 24-mesh, non-corrodible screen. 

 
Appendix B contains a copy of the inspection report from DOH. Improvements 
made in response to the recommendations are documented with photographs and 
included in Appendix B. The removal of the evaporation pond from the Sanitary 
Control Area is scheduled to occur after construction of the new maintenance fa-
cility and decommissioning of the old facility, currently scheduled to be com-
pleted by late 2011 or early 2012. A new pond is planned to be constructed by the 
old facility at the north end of the landfill. 

3. Sanitary Control Area: 

a. Site Protection Map:  
Figure 2 delineates the 100-ft Sanitary Control Area and the 1-year, 5-year, and 10-year 
capture zones for the well calculated with the confined fixed radius method (Appendix 
E). 

b. Wellhead Protection Inventory:   
Well head protection areas are defined and inventoried for potential contamination 
sources in Appendix E.  The four well head protection areas are: Sanitary Control Area, 
1-year capture zone, 5-year capture zone, and 10-year capture zone (Figure 2). Potential 
contamination sources within the 10-year capture zone are listed below: 
 

• Likely pesticide application (commercial agriculture & residential): Unknown. 
The nearest irrigated agriculture occurs roughly 0.75 miles northwest from the 
wellhead (northwest of West Canal). A single 35 acre irrigation circle is also 
located about 1 mile northeast of the wellhead. A chicken farm was also his-
torically located about 2000-ft north-northwest of the wellhead. These areas 
are located beyond the 10-year capture zone. 

• Stormwater injection wells or disposal areas: Yes.  
1. Stormwater infiltration structures associated with the non-contact 

storm water collection system for original landfill.  
2. Clay Pond, located about 1000 feet northwest of water supply well, re-

ceives runoff from limited areas to the north (including Old Chicken 
Farm, Railroad Ave, and State Route 28).  The pond is underlain by 
low permeable silt and clay. 

• Other injection wells: No 
• Abandoned ground water wells: None. All groundwater monitoring wells on 

County owned parcels are either active or have been decommissioned in ac-
cordance with WAC 173-160-381 (Figure 1).  

• Landfills, dumps, disposal areas within 1000 ft: Yes (see below) 
• Known hazardous materials site within 1000 ft: No.  Household hazardous 

waste (e.g. oil, paint, and batteries) is collected at the landfill’s recycling cen-
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ter, located near the current maintenance facility about 1500 feet north of the 
well head (Figure 2). 

• Water sources with known water quality problems: Yes (shallow groundwater, 
see below) 

• Population density greater than 1 house/acre: No 
• Residential septic tanks and drainfields: The landfill current maintenance fa-

cility’s septic drainfield is located immediately north of the facility about 
1500 feet north of the well head (Figure 2).  No other septic tanks or drain-
fields are known to occur within the 10-year capture zone. 

• Underground and above ground storage tanks: The landfill maintains two 
above ground fuel tanks (diesel and gasoline) located on the west side of the 
recycling center near the landfill’s current maintenance facility (Figure 2).  No 
other storage tanks are known to occur within the 10-year capture zone. 

• Sewer lines: No 
 

Landfills: 
Two landfill cells are located near the wellhead; an older “original” unlined land-
fill (about 200 feet northeast) and a “new” lined landfill (about ¼ mile south-
southeast). The original landfill operated from the early 1940’s to 2004, the year 
the new landfill began operation. The original landfill was subsequently capped in 
2008 and a gas venting system was installed at that time.  Non-contact storm wa-
ter runoff from the capped landfill is conveyed to infiltration features at the south 
end of the landfill (Figure 2).  Landfill refuse is primarily composed of municipal 
solid waste; however, 2300 drums of industrial waste were buried at the north end 
of the landfill in 1975.  The drums and surrounding soils were excavated and re-
moved from the site in 2008 as part of the interim remedial actions associated 
with the RI/FS. 

Shallow Groundwater: 
Long-term groundwater monitoring at the landfill indicates groundwater quality 
in the shallow aquifers above the regional Vantage aquitard is contaminated. Con-
taminants detected in the shallow groundwater include landfill leachate salts and 
metals and volatile organic compounds (VOCs).  Groundwater contaminant con-
centrations are highest in the shallowest aquifers at the north end of the original 
landfill and decrease significantly with both lateral distance and vertical depth. 

The landfill’s water supply well draws groundwater from the deeper non-
impacted Grand Ronde basalt aquifer, beneath the Vantage aquitard.  The Van-
tage aquitard is about 30 ft thick and occurs at a depth of about 340 to 350 ft be-
low ground surface at the site. The landfill’s water supply well is cased through 
the Vantage with heavy-wall steel to a depth of 395 ft and open between 395 and 
640 ft.  The well was tested in 1993, 2004 and most recently in 2011 and con-
taminants have not been detected. 
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Additional information on well construction, hydrogeology, source susceptibility, 
and groundwater quality can be found in the following appendices: 

Appendix C:  Well Completion Report 
Appendix D: Hydrogeologic Conditions and Groundwater Travel Times 
Appendix E:  Well Head Capture Zones  
Appendix F:  Source Aquifer Susceptibility Assessment  
Appendix H: Water Quality Report 

SECTION II 

This section fulfills Parts D through J in the DOH Group B Water System Approval 
Workbook (DOH, 1994).  

PART D: WATER SOURCE INFORMATION 

1. Well Construction: 

a. Existing Well: Well 33 M1, constructed 1993 

b. Well Log: A well completion report (including well log and testing results) for well 
33M1 is included in Appendix C.  

c. Totalizing Source Meter: A totalizing source meter will be installed at the wellhead 
with the construction of the new landfill facility and connection to the existing water sup-
ply.   

d. How will water level measurements be made: Tape 
 

2. Pump Test Results:  

Pumping test results are included in Appendix C. Following the 7 hour and 40 minute test 
where the well was pumped at a constant rate of 165 gpm, 1.11 ft of drawdown was ob-
served. The transmissivity is estimated to be between 37,000 and 50,000 ft2/dy. The 
source capacity of the well is much higher than will be used by this water system.  A sus-
tained pumping rate of over 1000 gpm is possible based on the pumping test results and 
over 150 ft of available drawdown in the well.  

3. Water Quality Tests:  

A sample of the source water was collected on January 13, 2011 and February 17, 2011.  
The samples were collected from a hose bib near the wellhead in the wellhouse. Com-
plete water quality test results can be found in Appendix H.  The samples were analyzed 
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by Edge Analytical Laboratories, Cascade Analytical, and Test America. All labs used 
are state-certified for the drinking water analyses performed. Analyses run included total 
coliform, inorganics (IOCs), volatile organic compounds (VOCs), synthetic organic com-
pounds (SOCs: general pesticide, herbicide, insecticide, fumigant, benzo and dioxin test 
panels), and radionuclides (gross alpha and radium 228).   Organic compounds were not 
detected and all other compounds were either not detected or detected at concentrations 
below MCLs (Appendix H). 

4. Covenants and Easements 

a. Declaration of Covenant: 
A declaration of covenant for the County owned land that lies within the well’s sanitary 
control area (SCA) is included in Appendix G. 
 
b. Restrictive Covenant: 
In a letter dated March 31, 2011, Grant County Public Works requested a restrictive 
covenant for the portion of the SCA that extends onto an undeveloped private parcel 
owned by the Atkins Family Trust.  In a letter dated April 5, 2011, the Atkins Family 
Trust declined the County’s request for a restrictive covenant.  A copy of both letters is 
included in Appendix G.  
 
c. Well, Water-line, and Equipment Easements: 
The well and all water lines and associated equipment for the new facility will be located 
within Grant County owned parcels (Figure 1). 

PART E: FINANCIAL VIABILITY  

The water supply system for the Ephrata Landfill is owned and operated by Grant County 
Public Works.  The County will cover all costs for development, construction, operation, 
maintenance, and long-term monitoring of the water supply system in compliance with 
Sate and Local drinking water regulations. 

For further information on the County’s financial viability contact Grant County Public 
Works: 

Grant County Public Works  
Attn: Derek Pohle (Public Works Director) 
124 Enterprise Street SE 
Ephrata, WA 98823 
(509) 754-6082 
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PART F: PUMP AND PUMPHOUSE INFORMATION 

1. Source Capacity 

a. Number of connections    2  (irrigation and building) , Maximum required peak 
flow      103       (gpm). 

Maximum required peak flow based on the proposed building demand of 80 
gpm and an irrigation demand for 23 gpm. 

b. Required daily production:  
      103      (gpm): 80 gpm for building and 23 gpm for irrigation.  
   33,828  (gpd): 1,500 gpd for building and 32,328 gpd for irrigation. 

Required daily production is based on maximum expected daily demands.  
Building demands considers daily filling of water trucks (1000 gallons) 
while simultaneously experiencing all building uses (sink, bath, shower, 
etc). Irrigation demands are based on the peak irrigation season require-
ments (4 months of continuous irrigation of ½ the landfill’s poplar trees).  

c. Source Capacity (gpm): >165  (based on pump test, see Part D section 2) 

2. Source Pump 

a. Pump rate __103_gpm (must be no less than required peak instantaneous demand) 

b. Required Pump Head Calculation: 

TABLE A - Headloss 

From: To: Connection: Peak 
Hourly 
Design 
Flow 
(gpm) 

Diameter 
(in) 

Headloss 
per 100’ 

Length 
(ft) 

Total 
Headloss 
(ft) 

Well 
pump 

Well 
head 

1 103 3 1.8 625 11.14 

Well 
head 

New Fa-
cility 

1 80 6 0.07 2700 1.9 

Well 
head 

Irrigation 
System 

1 23 1.25 varies varies negligible
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TABLE B – Required Pump Head 

 WELL PUMP 

Distance From Pumping Level in Well to 
Ground Surface (Well Head)              483         FEET 

Elevation Difference from Well Head to Point 
of Delivery 

              -40         FEET (Building) 
                 0         FEET (Irrigation) 

Greatest Headloss (pipe friction)                 13        FEET 

Pressure Residual Head 
(45 psi required at building = 104-ft) 
(65 psi current tank pressure = 150-ft) 

              150      FEET 

Total Required Pump Head               606        FEET 

 

3. Required Pump 

a. Total Required Pump Head         606            feet 

b. Pump Rate       103               gpm 

c. Select Pump from pump catalog for    606        head and pump rate of   103 gpm. 

4. Pump Specifications 

a. Type: Submersible 

b. Manufacturer: Franklin  

c. Model: #100FA25S6  

d. RPM: 3450 

e. Horepower: 25 

f. Pump Rate: 103 gpm 

g. Single phase/Tree phase: 3 phase 

Pump curve is included in Appendix J 
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5. Booster Pump 

The system does not require booster pumps 

6. Pumphouse 

Well 33M1 is located in a pump house.  A pitless adapter is not used. 

Additional Information: 

a. Sanitary Seal on Well Casing: Yes 

b. Pressure Gauge: Yes 

c. Does well casing extend a minimum 6 inches above finished floor surface: Yes 

d. Screened Casing Vent: Yes 

e. Insulation: No 

f. Heating: No 

g. Approved Wiring: Yes 

h. Concrete Flooring: Yes 

i. Floor Drain: No 

j. Sample Tap Prior to Pressure Tank: Yes 

k. Pumphouse Ventilation: Yes 

l. Locks for Doors: Yes 

m. Rodent Proof: Yes 

PART G: PRESSURE TANK/STORAGE FACILITIES 

Two pressure tanks are located in the well house.  Tank specifications are below. 

7. Pressure Tank  

a. Manufacturer: ProFlow,  Model: PF-86 

b. Equivalent ASME Spcifications: NSF Standard 6 / Listed 
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c. Is Pressure tank for Pump protection: Yes 

d. Is Pressure tank used for other purposes: Yes, to control system pressure. 

e. Pressure Tank is: Vertical and Bladder Type 

f. Capacity: 2 tanks at 86 gallons = 172 gallons total 

g. ASME Pressure Relief Valve Installed:  Yes 

h. Pressure Range Settings: Minimum:       60      Maximum: 125 psi       

8. Storage Tank 

No storage tank for potable water use.  

PART H: TREATMENT 

No water treatment will be pursued as water quality data indicated no contamination is 
present. 
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PART I: DISTRIBUTION SYSTEM 

1. System Diagram (also included in Appendix J): 
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PART J: RELIABILITY 

None 
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APPENDIX A 
WATER RIGHT ASSESSMENT 

 



APPENDIX A - WATER RIGHT STATUS 

The Ephrata Landfill water system will operate under the ground water permit 
exemption consistent with the provisions of Revised Code of Washington 
90.44.050.  The relevant portion of the statute provides that the withdrawal of 
public ground waters for stock-watering purposes, or for the watering of a lawn or 
of a noncommercial garden not exceeding one-half acre in area, or for single or 
group domestic uses in an amount not exceeding five thousand gallons a day, or 
as provided in RCW 90.44.052, or for an industrial purpose in an amount not 
exceeding five thousand gallons a day, is and shall be exempt from the provisions 
of this section. 

There are three possible components of water use that will occur at the facility, 
domestic use for the employees at the office complex, irrigation of the buffer strip 
which is comprised of Lombardi Popular trees, and industrial needs which could 
include water for such purposes as dust control, fire suppression and daily cover 
spray.   

 Ecology’s current interpretation of the exemption is based on the guidance of the 
Attorney General’s office (AGO No. 17 (2005) and AGO No. 6 (2009)) and 
allows both for multiple uses of the exemption based on category of use, and also 
for unlimited irrigation of a half acre of non-commercial vegetation.  The Ephrata 
facility’s water demand for domestic use (e.g. sinks, toilets, drinking fountains, 
and showers) will be modest and is estimated to amount to 500 gallons per day – 
which is well below the 5,000 gallon per day threshold.  Irrigation will be limited 
to a half acre which is configured in long strips buffering the property.  Industrial 
use will not exceed 5000 gallons per day with an estimate 1,000 gpd being used 
each for dust control and spray cover, with fire suppression water being used as 
needed to insure the storage tank remains full. 
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Screened Air Vent and 
sealed with silicone 
sealer. 

Replaced air 
vacuum release 
discharge line and 
routed outside.  



 

Sealed holes 
by door and 
installed new 
lock 

Screened air 
vacuum discharge 
line and irrigation 
discharge line. 



 

SCA cleared of metal drums and equipment. 

SCA cleared of metal drums and equipment. 
Lined pond to be relocated after new facility 
constructed 

Wellhouse 

Wellhouse 
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1.0 GEOLOGIC SETTING 

The site is underlain by a thick sequence of relatively flat-lying basalt 
flows that make up of the Wanapum and Grand Ronde Formations of the 
Columbia River Basalt Group (CRB).   Both formations consist of multi-
ple dense (hard) basalt flows. Sediments, residual soil and weathered ba-
salt between individual basalt flows are referred to as interflow zones.  
The interflow zones form the permeable horizons within the basalt where 
aquifers may form. 

The Wanapum and Grand Ronde Formations are separated from each 
other by the Vantage Member of the Ellensburg Formation (an ash-rich in-
tercalated siltstone and claystone).  The Vantage occurs at a depth of about 
350 feet below the site and is about 25 to 30 feet thick. 

The top of the Wanapum outcrops at the northern end of the site but to the 
south, east, and west, the top of the Wanapum basalt has been eroded into 
deep channels and troughs.  These erosional depressions were later filled 
with ancestral lake and river sediments that comprise the Ringold Forma-
tion and sand-and-gravel deposits that comprise Outwash deposits associ-
ated with the Pleistocene floods. 

The following section summarizes the hydrogeologic conditions at the 
site, including a discussion of aquifers, aquitards, groundwater flow direc-
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tions, and seepage velocities.  The last section provides groundwater travel 
time calculations between potential contaminant sources and the landfill’s 
water supply well.  

2.0 HYDROGEOLOGIC CONDITIONS 

This section discusses the physical aspects of aquifers and aquitards pre-
sent at the site. The aquifers are discussed in the order they occur beneath 
the surface.  On-site groundwater moves through the aquifers starting from 
the shallowest aquifers at the north end of the site and moving both verti-
cally downward to deeper aquifers and horizontally southward in the di-
rection of regional groundwater flow.  The aquifers along this flow path 
include the P1 and P2 zones, Roza aquifer, Interflow aquifer, and Outwash 
aquifer.  The Ringold, Frenchman Springs, and Grande Ronde aquifers do 
not occur along this primary flow path.  

A north-to-south hydrogeologic cross section is shown in Figure D-1.  The 
cross-section alignment (B to B’) is shown in Figure 1 of the main report. 

2.1    AQUIFERS AND AQUITARDS 

The area aquifers include saturated portions of the Outwash sand-and-
gravel, a permeable water bearing sandstone associated with the Ringold 
Formation and weathered and fractured zones within basalt layers.   

Aquitards are low permeability strata that restrict water movement be-
tween aquifers.  Basalt aquitards are typically dense (hard), non-weathered 
columnar basalt sections within individual basalt flows.  Low permeability 
sedimentary layers in the Ringold and Vantage also act as aquitards.  Aq-
uifer and aquitard thicknesses, depths, and extents vary across the site 
(Figure D1).    

Vertical gradients in the basalt aquifers at the site are downward; however, 
the great differences in permeability between the basalt aquifers and basalt 
aquitards promotes the horizontal movement of groundwater and restricts 
vertical movement.  

2.1.1     Outwash Aquifer 

The Outwash aquifer is an unconfined aquifer composed of saturated 
sands and gravels that overlie the basalt bedrock or the Ringold Formation 
(Figure D1).  The aquifer occurs south, east, and west of the site where the 
top of basalt decreases to less than 1190 feet elevation (about 500 feet 
south of the landfill’s water supply well).  
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The Outwash aquifer is highly transmissive but the hydraulic gradient is 
very low and as such seepage velocities are also relatively low (about 8 
ft/year). The groundwater flow direction in the Outwash aquifer is gener-
ally towards the south.  

2.1.2    Ringold Aquitard and Aquifer 

The Ringold Formation is composed of partially cemented sediments 
above basalt that form both aquifers and aquitards near the site. At the 
south end of the site, the top of the Ringold is characterized by low per-
meable interbeds of silty sandstone, siltstone, and claystone at least 70 ft 
thick forming an aquitard below the Outwash aquifer (Figure D1).  The 
full thickness and character of the Ringold at the south end of the site is 
unknown.   

Off-site to the east a number of private wells target a water bearing sand-
stone above the basalt, interpreted as the Ringold.  The Ringold is not pre-
sent at the location of the landfill’s water supply well.  Where present, the 
groundwater flow direction in the Ringold aquifer is thought to be towards 
the south in the direction of regional groundwater flow; however, direct 
measurements are not available. 

2.1.3    P1 and P2 Zones 

The P1 and P2 zones are the shallowest saturated basalt interflow zones 
that occur at a depth of 45 feet or less of the land’s surface.  These shallow 
zones are limited in extent to the north end of the site. Groundwater in 
these zones may be perched. These discontinuous water-bearing zones 
have low transmissivity and are not used as water supply aquifers near the 
site. The P1 and P2 zones are not present at the location of the landfill’s 
water supply well, but they are important zones for contributing ground-
water recharge to the underlying Roza aquifer at the north end of the site 
(Figure D1). 

2.1.4    Roza Aquifer 

The Roza aquifer occurs below the P2 zone and is generally separated 
from the P2 by about 20 feet of dense basalt.  The Roza is a shallow con-
fined basalt aquifer within an interflow zone also limited to the north end 
of the site.  The Roza is not present at the location of the landfill’s water 
supply well (33M1).  The aquifer pinches out approximately 1000 feet 
north of 33M1. 

The Roza is highly heterogeneous and laterally discontinuous and as such 
variable flow directions and seepage velocities are observed in the Roza.  
Groundwater seepage velocities in the Roza vary by three orders of mag-
nitude (1 to 500 ft/yr). The overall groundwater flow direction in the Roza 
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at the north end of the site appears to be north-northeast with discharge 
towards a depression in the bedrock northeast of the site (near MW-53a in 
Figure 1 of main report).  Limited discharge from the Roza aquifer also 
occurs downward to the underlying Interflow aquifer under a vertical gra-
dient of 0.9 ft/ft. 

The groundwater elevation in the Roza is about 50 feet higher than the 
groundwater elevation in the Interflow and Outwash aquifers, indicating a 
poor hydraulic connection with these two aquifers.  The poor hydraulic 
connection is a result of the underlying aquitard (about 50 feet of dense 
basalt separates the Roza from the underlying Interflow aquifer) and lat-
eral pinch-outs in the aquifer. 

2.1.5    Interflow Aquifer 

The Interflow aquifer is a confined basalt aquifer that occurs below the 
Roza but above the Frenchman Springs (Figure D1).  It is separated from 
the Roza by about 50 feet of dense basalt and occurs at a relatively broad 
range of depths, suggesting this aquifer represents more than on interflow 
zone.   

The Interflow Aquifer is relatively homogenous compared to the overlying 
Roza and underlies the entire northern part of the site, including the loca-
tion of the landfill’s water supply well (33M1).   South of the original 
landfill, the aquifer sub-crops into the Outwash aquifer (Figure D1).  The 
Interflow aquifer is targeted for water supply by some wells east of the 
site. 

The groundwater flow direction in the Interflow aquifer beneath the site is 
towards the south with discharge to the Outwash aquifer (Figure D1).  The 
hydraulic gradient is very low (0.0002 to 0.0004 ft/ft), with a seepage ve-
locity of about 10 ft/yr.  Limited downward flow into the Frenchman 
Springs aquifer is also likely and would occur under a vertical gradient of 
about 0.3 ft/ft; however the dominant direction of groundwater flow is 
horizontal towards the Outwash aquifer. 

2.1.6    Frenchman Springs Aquifer 

The Frenchman Springs aquifer is a relatively permeable basalt interflow 
zone near the bottom of the Wanapum Formation.  The Frenchman 
Springs occurs at a depth of about 300 feet below ground surface and 170 
feet below the Interflow aquifer at the location of the landfill’s water sup-
ply well (Figure D1).   

Most groundwater enters the Frenchman Springs from recharge along the 
Beezley Hills northwest of the site, where the aquifer outcrops.  Limited 
vertical leakage from the overlying Interflow aquifer may also occur.   
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The landfill’s old water supply well (33E1) was originally completed as an 
open borehole to the Frenchman Springs aquifer until 1986.  The old well 
was eventually decommissioned and replaced by the current well (33M1) 
in 1993 due to low level VOC detections in the old water supply well.  
The old supply well was located at the northeast corner of the site (about 
1500 feet north of the current well) near sources of shallow groundwater 
contamination (see Figure 1 main report). The open borehole may have 
contributed to vertical migration of low level groundwater contaminants to 
the Frenchman Springs aquifer in the past. 

The horizontal groundwater flow direction in the Frenchman Springs has 
not been measured directly at the site, but it is predicted to be southeast in 
the direction of regional groundwater flow. 

Because the Vantage aquitard underlies the Frenchman Springs aquifer, 
exchange of groundwater between the Frenchman Springs and Grande 
Ronde aquifers is highly restricted. The relative lack of vertical groundwa-
ter flow causes movement within this aquifer to be mostly horizontal. Dis-
charge from this aquifer likely occurs far away at regional hydrologic 
sinks such as Moses Lake. Discharge also occurs through pumping wells. 

2.1.7    Vantage Interbed Aquitard 

The Vantage Interbed forms a laterally extensive regional aquitard be-
tween the overlying aquifers in the Wanapum basalt and deeper aquifers in 
the Grande Ronde basalt (Figure D1). The aquitard is characterized as an 
ash-rich siltstone and claystone (Vaccaro, 1999).  The Vantage aquitard is 
about 30 feet thick at the site and was encountered at a depth of 342 feet 
bgs during the drilling of water-supply well 33M1.  During drilling of 
33M1 the water levels dropped significantly (greater 175 ft) after penetrat-
ing the Vantage, indicating the Vantage is a substantial aquitard restricting 
vertical flow. Groundwater in the overlying Wanapum basalts appears to 
be perched on top of the Vantage aquitard.   

2.1.8    Grande Ronde Aquifer 

The Grande Ronde aquifer is a combination of transmissive interflow 
zones below the Vantage Interbed. The many interflows occur over thou-
sands of feet of layered basalt, but only the upper few hundred feet have 
been penetrated by wells in the vicinity of the site, including water supply 
well 33M1.  

Because the overlying Vantage interbed restricts downward flow of 
groundwater into the Grande Ronde aquifer, recharge is concentrated in 
areas where the aquifer is exposed at ground surface such as the Beezley 
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Hills northwest of the site.  Vertical downward flow through the Vantage 
interbed may occur, but is extremely slow.   

The groundwater flow direction in the Grand Ronde has not been meas-
ured directly at the site, but it is predicted to be southeast in the direction 
of regional groundwater flow.   

2.2    GROUNDWATER TRAVEL TIMES 

The nearest source of potential groundwater contamination to the landfill’s 
water supply well (33M1) is the original unlined landfill, located about 
200 feet northeast of 33M1 and the new lined landfill, located about 1350 
feet south of 33M1 (Figure 2 of main report). Long-term groundwater 
monitoring at the landfill indicates groundwater quality in the shallow aq-
uifers above the Vantage aquitard is contaminated.  Contaminants detected 
in the shallow groundwater include landfill leachate salts and metals and 
volatile organic compounds (VOCs).  Groundwater contaminant concen-
trations are highest in the shallowest aquifers at the north end of the origi-
nal landfill and decrease significantly with both lateral distance and verti-
cal depth. 

The landfill’s water supply well is cased with heavy wall steel below the 
Vantage aquitard (see Appendix C) and draws water from the Grand 
Ronde through an opened interval 395 to 640 feet below ground surface 
(bgs). The Grand Ronde aquifer is protected from groundwater contami-
nants in the overlying shallow aquifers mainly as a result of the Vantage 
aquitard. 

The following two sections provide the results of calculated groundwater 
travel times (both horizontal and vertical) between the original landfill and 
the landfill’s water supply well.  The new lined landfill is located over 
1000 ft downgradient (south) of the landfill’s water supply well and is not 
considered a potential source of contamination to the landfill’s water sup-
ply well. 

2.2.1    Horizontal Travel Time between Original Landfill and Well 

The main aquifer above the Vantage aquitard which could transmit con-
taminants horizontally from the original landfill towards the landfill’s wa-
ter supply well (33M1) is the Interflow aquifer (Figure D1).  The calcu-
lated horizontal travel time in this aquifer between the original landfill and 
well 33M1 is: 

(Dh)/(Vh) = (200 ft)/(10 ft/yr) = 20 Years 
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where Dh = horizontal distance between landfill and well 
 Vh = horizontal seepage velocity of Interflow aquifer 

Given the vertical separation between the Grand Ronde and the original 
landfill, vertical travel times presented below provide a better assessment 
of risk. 

2.2.2    Vertical Travel Time between Original Landfill and Well 

Vertical groundwater flow between the original landfill and well 33M1 is 
limited by a number of aquitards that separate multiple overlying aquifers 
from the Grand Ronde source aquifer, including the overlying regional 
Vantage aquitard. 

Vertical flow along the well bore is not expected to occur given the strin-
gent well construction design.  The well was sealed with 12-inch steel cas-
ing cement grouted in place to a depth of 150 feet, and with 9-inch extra 
heavy steel casing cement grouted in place to a depth of 395 feet (see Ap-
pendix C).  Vertical travel times through overlying aquitards are calcu-
lated below. 

Vertical gradients across overlying aquitards have been measured at the 
site; however, aquitard properties (Kv and n) have not been measured di-
rectly and are therefore estimated from published values (see Section 3 be-
low).  Three aquitards are known to separate the original landfill from well 
33M1 (Table D1).  The total vertical travel time through all three aquitards 
is calculated as follows: 

Total Vertical Travel Time (Tt) = Σ Tv     (1) 
 
 Where Tv = vertical travel time through each aquitard 

Vertical Travel Time (Tv) = b/Vv     (2) 
 
 Where  b = aquitard thickness 
  Vv = vertical seepage velocity 

Vertical Seepage Velocity (Vv) = Kv*grad/n    (3) 
 
 Where Kv = vertical hydraulic conductivity 
  grad = vertical gradient 
  n = effective porosity 

Since vertical hydraulic conductivity values can vary over many orders of 
magnitude, the above calculations are performed using maximum, aver-
age, and minimum estimates of Kv, resulting in minimum, average, and 
maximum travel time estimates (Table D1).   
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The above equations assume 100% saturation and therefore can not be 
used to calculate vertical flow between the bottom of the Vantage and the 
top of the Grand Ronde aquifer due to the presence of a thick unsaturated 
zone (over 100 feet) below the Vantage.  Instead unsaturated flow is as-
sumed for this zone and calculated travel times are based on 1-D steady-
state flow out of the bottom of the Vantage aquitard.  Under this assump-
tion the specific discharge out of the bottom of the Vantage aquitard 
equals the specific discharge through the unsaturated zone and the vertical 
travel time through the unsaturated zone is calculated as follows: 

qv = qunsat        (4) 

Where  qv = Vantage specific discharge = Vv*nv  

Vv = vertical seepage velocity through Vantage 
nunsat = Effective porosity of Vantage 

qunsat = Unsaturated zone specific discharge = Vunsat*nunsat 

Vunsat = vertical seepage velocity through unsatu-
rated zone 
nunsat = Effective porosity of unsaturated zone 

Solving for Vunsat: 

Vunsat = Vv*nv/nunsat       (5) 

Vertical Travel Time Unsaturated Zone (Tvunsat) = b/ Vunsat  (6) 

 Where b = thickness of unsaturated zone 

The results of these calculations indicate the total vertical travel time be-
tween the original landfill and the landfill’s water supply well is at a 
minimum about 100 years, but very likely up to many 1000’s of years (Ta-
ble D1). 

These findings are consistent with recent groundwater age dating investi-
gations for the Columbia Basin Groundwater Management Area 
(GWMA), which indicate much of the deeper groundwater in the Grand 
Ronde is many 1000’s of year old (Vlassopoulos et al, 2009). 
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Roza Aquifer 1200 1232 20

Basalt Aquitard 1135 46 65 0.708 2.30E‐03 3.10E‐05 4.30E‐08 0.02 29.71 2.2 4.00E‐01 162 5.55E‐04 117,041

Interlfow Aquifer 1118 1186 17

Basalt Aquitard 967 66 151 0.437 2.30E‐03 3.10E‐05 4.30E‐08 0.02 18.35 8.2 2.47E‐01 611 3.43E‐04 440,229
Frenchman Springs 
Aquifer 930 1120 37

Vantage Aquitard 903 217 27 8.037 3.90E‐05 1.04E‐06 2.80E‐08 0.35 0.33 83 8.76E‐03 3,083 2.35E‐04 115,050

Unsaturated Zone 791 112 0.02 5.7 19.6 1.5E‐01 730.7 4.1E‐03 27,271     
Grand Ronde 
Aquifer Unknown 481 Unknown
TOTAL VERTICAL 
TRAVEL TIME, Tt  113 4,586 699,590

Notes

1. Bottom Elevations based on well logs (MW‐9b, MW‐5c, and 33M1)

2. Delta head is the difference in groundwater head in the aquifer above and below the aquitard. 

     Given the unsaturated zone below the Vantage, the ∆h across the Vantage is calculated as the difference between the head in overlying Frenchman Springs aquifer and Bottom Elevation of the Vantage

3. An upper and lower bound Kv value for basalt is based on values reported in Vaccaro (1999)

      An upper and lower boound Kv value for the Vantage is based on upper and lower bound Kh values for siltstone in Domenico and Schwartz  (1998) and an assumed anisotropy of 100:1

4. Effective porosity values for the basalt aquitards are estimated from values reported in Whiteman (1994).  

      Values for the Vantage are based on lower bound estimates of porosity for siltstone in Freeze and Cherry (1979)

5. 1‐D pore volume assume 10% moisture content (θ)

6. Travel time between basalt aquitards calculated as thickness/seepage velocity (b/Vv). 

     Travel time through unsaturated zone  based on 1D vertical steady flow calcualtion out of bottom of Vantage aquitard (see text).

Table D1. Calculation of Vertical Travel Time between Original Landfill and Landfill's Water Supply Well

PARAMETERS MIN ESTIMATE AVG ESTIMATE MAX ESTIMATE
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APPENDIX E – WELL HEAD PROTECTION AREA 

The well head protection area (WHPA) for the Ephrata Landfill water supply well 
includes four zones: 

• Sanitary Control Area (SCA): 100-ft radius buffer with restrictions in landuse that 
may contribute to potential contamination. 

• Zone 1: 1-year horizontal time of travel boundary 

• Zone 2: 5-year horizontal time of travel boundary 

• Zone 3: 10-year horizontal time of travel boundary 

Boundaries for zones 1 through 3 were delineated using the Calculated Fixed Radius 
(CFR) Method.  Given the uncertainty in the Grand Ronde groundwater gradient, a fixed 
radius method was deemed most appropriate for delineating well head protection areas.  
Horizontal and Vertical travel times are assessed further in Appendix D. 

The results of the CFR are presented in Table E1 and plotted in Figure 2 of the main 
report.  A copy of the CFR method is also attached. GIS coverages of the WHPA will be 
provided to the DOH in electronic format. Potential contaminant sources within the CFRs 
are summarized and discussed in Part C of the main report.  Potential contaminant 
sources identified in each zone are: 

Sanitary Control Area (SCA): None (area has been cleared) 

• The evaporation pond is scheduled to be relocated after completion of the new 
facility (late 2011 or early 2012). 

• Shallow groundwater contamination 

Zone 1 (1-year) – Same as SCA plus: 

• Original unlined landfill.  Closed and capped in 2008. 

• Stormwater infiltration structures associated with the non-contact storm water 
collection system for the capped original landfill. 

Zone 2 (5 year) - Same as Zone 1 plus: 

• Clay Pond: Runoff collection pond located about 1000 feet northwest of supply 
well.  Collects runoff from limited areas to the north. 

Zone 3 (10 year) – Same as Zone 2 plus: 



Appendix E / GROUP B APPLICATION 2 

• New lined landfill.  Active. 

• Current Maintenance Facility and Recycling Center (household hazardous waste 
collection, above ground fuel tanks, and landfill shop’s septic drainfield). 

Except for the clay pond, all potential contaminant sources listed above are associated 
with the Grant County Ephrata Landfill.  The clay pond is located on a parcel owned by 
the U.S. Bureau of Reclamation. 



Table E‐1 Calculated Fixed Radius Well Head Protection 

Time of Travel (yr) Pumping Rate1 (gpm) Pumping Rate (cfy) Effective Porosity2 (n)

Open Interval of Aquifer 

Length3 (ft) Radius (ft)
0.5 165 11,600,260 0.15 130 308
1 165 11,600,260 0.15 130 435
5 165 11,600,260 0.15 130 973
10 165 11,600,260 0.15 130 1376

Notes

1. Pumping rate based on source capacity assessment (Section F of main report)

2. Effective porosity is based on estimates for porous basalt flow tops in Table 4 of Whiteman (1994)

3. Based on the well log for 33M1, the open interval of the well to the Grand Ronde water bearing zone is estimated to be from 510 to 640 feet bgs (130 ft)

Whiteman, K.J., Vaccaro, J.J., Gonthier, J.B. and Bauer, H.H., 1994. 

The Hydrogeologic Framework and Geochemistry of the Columbia Plateau Aquifer System, Washington, Oregon, and Idaho.

U.S. Geological Survey Professional Paper 1413‐B.
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Ground Water Contamination 
Susceptibility Assessment Survey Form 

Version 2.2 
 

IMPORTANT!   Please complete one form for each ground water source (well, wellfield, spring) used in your 
water system.  Photocopy as necessary. 

 
PART I: System Information 
 
Well owner/manager :  Grant County Public Works       
 
Water system name :    Ephrata Landfill Water Supply Well (33M1)    
 
County:   Grant    
 
Water system number:  None   Source number:   None   
 
Well depth:   640    (ft.) (From Well Log) (A WFI Form is included in Appendix I of this 
application) 
 
Source name:     Grand Ronde Aquifer        
 
WA well identification tag number: NONE 
 
  X        well not tagged 
 
Number of connections:  1   Population served:  Landfill activities / 8 employees  
 
Township:   21N    Range:   26E    
 
Section:   33    1/4 1/4 Section:   NW, SW   
 
Latitude/longitude (if available):   47.2724 N /   119.5763W   
 
How was lat./long. determined? 
 
    global positioning device     survey     topographic map  
         other:  Air Photo          
 
 * Please refer to Assistance Packet for details and explanations of all questions in Parts II through V. 
 
PART II: Well Construction and Source Information 
 
1) Date well originally constructed:   8   /   22   / 1993    month/day/year 
 
  last reconstruction:   8   /  22    /  1993  month/day/year 
 
   information unavailable 
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2) Well driller:   Robert Stadeli of Staco Well Services     
 
             
 
             
 
      well driller unknown 
 
3) Type of well: 
 
     Drilled:   X   rotary      bored      cable (percussion)     Dug 
 
      Other:      spring(s)      lateral collector (Ranney) 
 
        driven      jetted      other:                
 
 Additional comments:           
 
             
 
4) Well report available?   X    YES (Appendix C)      NO  
 
 If no well log is available, please attach any other records documenting well construction; e.g. boring 

logs, "as built" sheets, engineering reports, well reconstruction logs. 
 
5) Average pumping rate:   50 to 100   (gallons/min) 
 
 Source of information:    Pump Specifications      
 
 If not documented, how was pumping rate determined?   Pump Specifications and head loss  
 
             
 
      X         Pumping rate unknown (estimated) 
 
6) Is this source treated? NO 
 
 If so, what type of treatment: 
 
       disinfection        filtration       carbon filter       air stripper       other 
 
 Purpose of treatment (describe materials to be removed or controlled by treatment): 
 
             
 
             
 



 

Survey Form Ver. 2.2 
 page 3 

 
7) If source is chlorinated, is a chlorine residual maintained:       YES      NO   (Source Not Chlorinated) 
 
 
 Residual level:    (At the point closest to the source.) 
 
 
PART III: Hydrogeologic Information 
 
1) Depth to top of open interval: [check one] 
  
      < 20 ft       20–50 ft       50–100 ft       100–200 ft    X   >200 ft 
  
      information unavailable ('<' means less than;  '>' means greater than) 
 
2) Depth to ground water (static water level): 
 
      < 20 ft      20–50 ft      50–100 ft   X   >100 ft 
 
      flowing well/spring (artesian) 
 
 How was water level determined? 
 
      well log   X   other:    Sounding Tape      
 
     depth to ground water unknown 
 
3) If source is a flowing well or spring, what is the confining pressure: 
 
   psi (pounds per square inch) 
   or 
   feet above wellhead 
 
4) If source is a flowing well or spring, is there a surface impoundment, reservoir, or catchment associated with 
this source:        YES      NO 
 
5) Wellhead elevation (height above mean sea level):     1272     (ft) 
 
 How was elevation determined?       topographic map      Drilling/Well Log       altimeter   
  
   X    other:    Estimated from 2-ft contour land survey of landfill      
 
 
       information unavailable 
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6) Confining layers:  (This can be completed only for those sources with a drilling log, well log or geologic 
report describing subsurface conditions.  Please refer to assistance package for example.) 
  
    X   evidence of a confining layer in well log 
 
       no evidence of a confining layer in well log 
 
 If there is evidence of a confining layer, is the depth to ground water more than 20 feet above the 

bottom of the lowest confining layer?      YES   X   NO (unsaturated zone below confining layer) 
 
      information unavailable 
 
7) Sanitary setback: 
 
      < 100 ft*   X   100–120 ft      120–200 ft      > 200 ft 
  * if less than 100 ft describe the site conditions: 
             
             
             
             
 
8) Wellhead construction: 
 
   X   wellhead enclosed in a wellhouse 
 
  X   controlled access (describe):  Wellhouse is located on locked gated property and wellhouse  
 

door is locked.            
 
      other uses for wellhouse (describe):  None      
 
      no wellhead control 
 
9) Surface seal: 
      18 ft 
 
      < 18 ft (no Department of Ecology approval)  ('<' means less than) 
 
       < 18 ft (Approved by Ecology, include documentation) ('<' means less than) 
 
   X   > 18 ft Well is sealed with cement grout and cased with heavy wall steel to a depth of 395 ft  
   below ground surface  ('>' means greater than). 
 
      depth of seal unknown  
 
      no surface seal 
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10) Annual rainfall (inches per year): 
 
   X   < 10 in/yr      10–25 in/yr      > 25 in/yr 
 
 
PART IV: Mapping Your Ground Water Resource 
 
1) Annual volume of water pumped:  Approximately 470,000 gallons for new building and 3.9 million 
gallons for irrigation of poplar trees on less than ½ acre (gallons) 
 
 How was this determined? 
 
      meter 
 
      estimated:      pumping rate  (     ) 
 
        pump capacity (     ) 
 
      other:  Estimate of required daily production (Section F of main report)     
 
 
2) "Calculated Fixed Radius" estimate of ground water movement: 
 (see Instruction Packet) 
 
 6 month ground water travel time :    308 (ft) 
 
 1 year ground water travel time :    435 (ft) 
 
 5 year ground water travel time:    973 (ft) 
 
 10 year ground water travel time:    1376 (ft) 
 
 Information available on length of screened/open interval? 
 
    X  YES     NO 
 
 Length of screened/open interval:   130        (ft) 
 
3) Is there a river, lake, pond, stream, or other obvious surface water body within the 6 month time of travel 
boundary?      YES  X    NO  (mark and identify on map). 
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4) Is there a stormwater and/or wastewater facility, treatment lagoon, or holding pond located within the 6 
month time of travel boundary?      YES   X   NO  (mark and identify on map). 
 
 Comments:             
 
              
 
              
 
              
 
              
 
PART V: Assessment of Water Quality 
 
1) Regional sources of risk to ground water: 
 
 Please indicate if any of the following are present within a circular area around your water source 

having a radius up to and including the five year ground water travel time:  
 
       6 month 1 year  5 year  unknown 
 
 likely pesticide application   _____        _____   _____   ___X__ 
 
 stormwater injection wells or disposal areas _____        __ X ___  __ X ___  _____ 
 
 other injection wells or disposal areas _____        _____   _____   _____ 
 
 abandoned ground water well  _____        _____   _____   _____ 
 
 landfills, dumps, disposal areas  _____        __ X ___  __ X ___  _____ 
 
 known haz. materials/cleanup site  _____        _____   _____   _____ 
 
 water system(s) w/known quality problems _____        _____   _____   _____ 
 

population density > 1 house/acre  _____        _____   _____   _____ 
 
 residences commonly have septic tanks _____        _____   _____   _____ 
 
 Wastewater treatment lagoons  _____        _____   _____   _____ 
 
 sites used for land application of waste  _____        _____   _____   _____ 
 
 Mark and identify on map any of the risks listed above which are located within the 6 month time of 

travel boundary?    (Please include a map of the wellhead and time of travel areas with this form.  Please locate 
and mark any of the following.) – See Figure 2 of Main Report 
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 If other recorded or potential sources of ground water contamination exist within the ten year time of 

travel circular zone around your water supply, please describe: 
 
Shallow groundwater above the Vantage aquitard is contaminated.  Contaminants detected in shallow 
  
groundwater include landfill leachate salts and metals and volatile organic  compounds (VOCs).  The landfill’s 
  
water supply well draws groundwater from the deeper non-impacted Grand Ronde basalt aquifer, beneath the 
 
Vantage aquitard.  The supply well is cased through multiple aquitards, including the Vantage, with heavy  
 
wall steel casing to a depth of 395 feet.  Groundwater vertical travel time calculations between intervening  
 
aquitards and the Grand Ronde is up to 1000’s of years  (Appendix D).       
 
2) Source specific water quality records: 
 
 Please indicate the occurrence of any test results since 1986 that meet the following conditions: (Unless 

listed on assessment, MCLs are listed in assistance package.) 
 
A. Nitrate: (Nitrate MCL = 10 mg/l )        
 Results greater than MCL .......................................................... NO   
 < 2 mg/liter nitrate .......................................................................................YES  
 2–5 mg/liter nitrate ......................................................................................NO  
 > 5 mg/liter nitrate .......................................................................................NO  
 Nitrate sampling records unavailable..........................................................NO 
B. VOCs: (VOC detection level 0.5 ug/l or 0.0005 mg/l.)     
 Results greater than MCL or SAL ...............................................................NO 
 VOCs detected at least once ......................................................................NO  
 VOCs never detected..................................................................................YES  
 VOC sampling records unavailable     NO    
 
C. EDB/DBCP:          
(EDB MCL = 0.05 ug/l or 0.00005 mg/l. DBCP MCL = 0.2 ug/l or 0.0002 mg/l.) 
 EDB/DBCP detected below MCL at least once ..........................................NO  
 EDB/DBCP detected above MCL at least once..........................................NO  
 EDB/DBCP never detected.........................................................................YES 
 EDB/DBCP tests required but not yet completed ………………………….. NO  
 EDB/DBCP tests not required………………………………………………… NO  
 
D. Other SOCs (Pesticides):         
 Other SOCs detected ……………………………………………………….. NO 
 (pesticides and other synthetic organic chemicals) 
 Other SOC tests performed but none detected……………………….. YES 
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  (list test methods in comments) 
 Other SOC tests not performed…………………………………………… NO 
 
If any SOCs in addition to EDB/DBCP were detected, please  identify and date.  If other SOC tests were 
performed, but no SOCs detected, list test methods here:        
   Method 508.1 (Pesticides by 525 Washington State     
   Method 525.2 (Pesticides by 525 Washington State)     
 
 
E. Bacterial contamination:          
 
 Any bacterial detection(s) in the past 3 years in samples taken from the 
 source (not distribution sampling records) .................................. NO  
 
 Has source (in past 3 years) had a bacteriological contamination problem  
 found in distribution samples that was attributed to the source. ... . NA  
 
 Source sampling records for bacteria unavailable…………………... NO 
 
 
Part VI:  Geographic or Hydrologic Factors Contributing to a 
   Non-Circular Zone of Contribution 
 
 The following questions will help identify those ground water systems which may not be accurately 

represented by the calculated fixed radius (CFR) method described in Part IV. For these sources, the 
CFR areas should be used as a preliminary delineation of the critical time of travel zones for that 
source.  As a system develops its Wellhead Protection Plan for theses sources, a more detailed 
delineation method should be considered.  

 
1) Is there evidence of obvious hydrologic boundaries within the 10 year time of travel zone of the CFR?  (Does 
the largest circle extend over a stream, river, lake, up a steep hillside, and/or over a mountain or ridge?) 
 
        YES    X    NO 
 
 Describe with references to map produced in Part IV: 
 
              
 
               
  
  
2) Aquifer Material: 
 
 A) Does the drilling log, well log or other geologic/engineering reports identify that the well is located 

in an area where the underground conditions are identified as fractured rock and/or basalt terrain? 
 
    X    YES        NO 
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 B) Does the drilling log, well log or other geologic/engineering reports indicate that the well is located 

in an area where the underground conditions are primarily identified as coarse sand and gravel? 
 
        YES    X    NO 
3) Is the source located in an aquifer with a high horizontal flow rate? (These can include sources located on 
flood plains of large rivers, artesian wells with high water pressure, and/or shallow flowing wells and 
springs.) 
 
        YES    X    NO 
   
4) Are there other high capacity wells (agricultural, municipal and/or industrial) located within the CFRs? NO 
 
 a) Presence of ground water extraction wells removing more than approximately 500 gal/min within... 
 

    YES NO unknown 

 < 6 month travel time ___ _X__ ____ 

 6 month–1 year travel time ___ _X__ ____ 

 1–5 year travel time ___ _X__ ____ 

 5–10 year travel time ___ _X__ ____ 

 
 b) Presence of ground water recharge wells (dry wells) or heavy irrigation within... 
 

    YES NO unknown 

 < 1 year travel time ___ _X__ ____ 

 1–5 year travel time ___ _X__ ____ 

 5–10 year travel time ___ _X__ ____ 
 
Please identify or describe additional hydrologic or geographic conditions that you believe may affect the shape of the 
zone of contribution for this source.  Where possible, reference them to locations on the map produced in Part IV. 
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
 



 

Survey Form Ver. 2.2 
 page 10 

 Suggestions and Comments 
 
 
Did you attend one of the susceptibility workshops?        YES   X    NO 
 
Did you find it useful?            YES        NO 
 
Did you seek outside assistance to complete the assessment?       YES   X    NO  

(Completed by Pacific Groundwater Group – 
Seattle, WA) 

 
 
 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
This form and instruction packet are still in the process of development.  Your comments, suggestions and questions will 
help us upgrade and improve this assessment form.  If you found particular sections confusing or problematic please let 
us know.  How could this susceptibility assessment be improved or made clearer?  Did the instruction package help you 
find the information needed to complete the assessment?  How much time did it take you to complete the form?  Were 
you able to complete the assessment without additional/outside expertise?  Do you feel the assessment was valuable as 
a learning experience?  Any other comments or constructive criticisms you have would be appreciated.  
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Burlington WA
Corporate  Office

1620 S Walnut St - 98233
800.755.9295 $ 360.757.1400

Bellingham WA
Microbiology

805 Orchard Dr Ste 4 - 98225
360.671.0688

Portland OR
Microbiology/Chemistry

9150 SW Pioneer Ct Ste W- 97070
503.682.7802

SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT

11-00704Reference Number:Pacific Groundwater GroupClient Name:

2377 Eastlake Avenue E
Seattle, WA  98102

Ephrata Landfill Group B SourceProject:

Project::

Sample Description:

Source Type:

Sample Date:

Sampler Phone: 

Field ID: Lab Number:

Analytical Method:

Date Extracted: 

Report Date:

Analyst:

Peer Review:

01518
3/11/11

33M1

Sampled By: Unknown Date Analyzed: 01/24/11

CO

525_110124

525.2

Pesticides by 525 - Washington State DOH

Ephrata

1/13/11

COMMENTUNITS MCLPQLRESULTSCAS COMPOUND MDL

EPA Regulated

ENDRIN ND 2ug/L72-20-8 0.020.1

LINDANE (BHC - GAMMA) ND 0.2ug/L58-89-9 0.0280.1

METHOXYCHLOR ND 40ug/L72-43-5 0.0150.1

ALACHLOR ND 2ug/L15972-60-8 0.0440.1

ATRAZINE ND 3ug/L1912-24-9 0.0300.1

BENZO(A)PYRENE ND 0.2ug/L50-32-8 0.0120.1

CHLORDANE, TECHNICAL ND 2ug/L57-74-9 0.30.1

DI(ETHYLHEXYL)-ADIPATE ND 400ug/L103-23-1 0.0220.1

DI(ETHYLHEXYL)-PHTHALATE ND 6ug/L117-81-7 0.0630.1

HEPTACHLOR ND 0.4ug/L76-44-8 0.0220.1

HEPTACHLOR EPOXIDE ND 0.2ug/L1024-57-3 0.020.1

HEXACHLOROBENZENE ND 1ug/L118-74-1 0.0250.1

HEXACHLOROCYCLO-PENTADIENE ND 50ug/L77-47-4 0.0240.1

SIMAZINE ND 4ug/L122-34-9 0.0300.1

PENTACHLOROPHENOL ND screening only / compliance by 515.41ug/L87-86-5 0.080.4

EPA Unregulated

ALDRIN ND ug/L309-00-2 0.0220.1

BUTACHLOR ND ug/L23184-66-9 0.0240.1

DIELDRIN ND ug/L60-57-1 0.0310.1

METOLACHLOR ND ug/L51218-45-2 0.0240.1

METRIBUZIN ND ug/L21087-64-9 0.0300.1

PROPACHLOR ND ug/L1918-16-7 0.0310.1

4,4-DDE ND ug/L72-55-9 0.040.1

ACETOCHLOR ND ug/L34256-82-1 0.50.1

EPTC ND ug/L759-94-4 0.10.1

NOTES:

MCL  (Maximum Contaminant Level) maximum permissible level of a contaminant in water established by EPA; a blank MCL value indicates a level is not currently established. 

FORM: SOC_gen.rpt

If you have any questions concerning this report contact Lawrence Henderson at the above phone number.

ND = Not detected above the listed practical quantitation limit (PQL) or not above the Method Detection Limit (MDL), if requested.

PQL = Practical Quantitation Limit is the lowest level that can be achieved within specified limits of precision and accuracy during routine laboratory operating conditions.



Reference Number:

Lab Number:

Report Date:

11-00704

01518

3/11/11  12:33

Page 2 of 2

SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT

COMMENTUNITS MCLPQLRESULTSCAS COMPOUND MDL

MOLINATE ND ug/L2212-67-1 0.10.1

TERBACIL ND ug/L5902-51-2 0.090.1

State Unregulated - Other

BROMACIL ND ug/L314-40-9 0.0310.1

FLUORENE ND ug/L86-73-7 0.0260.1

- PAHs

BENZO(A)ANTHRACENE ND ug/L56-55-3 0.0120.1

BENZO(B)FLUORANTHENE ND ug/L205-99-2 0.0250.1

NOTES:

MCL  (Maximum Contaminant Level) maximum permissible level of a contaminant in water established by EPA; a blank MCL value indicates a level is not currently established. 

FORM: SOC_gen.rpt

If you have any questions concerning this report contact Lawrence Henderson at the above phone number.

ND = Not detected above the listed practical quantitation limit (PQL) or not above the Method Detection Limit (MDL), if requested.

PQL = Practical Quantitation Limit is the lowest level that can be achieved within specified limits of precision and accuracy during routine laboratory operating conditions.



��������	��

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

>�����������������	��
������

����������	��������� !��"���#	#��
����$%�&���
���'�(#��&��� �"

�������&(������������
���&&(�����������


�'���&�����$	#((�
���'������������3��&"

���3��&""

�� '(�������#'&#��"

��������4'�"
�� '(����&�"

�� '(��������"�

5#�($���" ��!��� !��"

���(4&#��(�6�&��$"

��&���7&���&�$"�

��'��&���&�"

���(4�&"
��������#�%"

��8��
�9
�9��

��6�

�� '(�$��4" :����%� ��&�����(4;�$"� ��9��9��

���
8�8��>������

8�8��
���!#�#$���#����#��#�����&��

�'���&�

�9��9��

��66���:���� 6��������������� ��6��:�� 6��

��	����	
���


������ �� ����9�����8�� ��������

���8�������������D �� 8���9�����
�� ��������
����������������� �� ���9�������8 ��������
������� �� 
����9��8����� �����8
������� �� ���9�����8�� �������
�������6 �� 8����9�������
�� ��������

�����
�����������6����������D �� ��9������
� �������
����6�� �� ��9���������� ��������

����� �� ��9�����
�� ��8��8

���8�� �� ��9�������8 ��������
�������� �� ��9�
8�8������ ������8
����������� �� ��9��
�����8 �������
���5�:��5�� �� ��9�8�8������� �������
��8����������������������� �� ��9�8�����8 �������

�����"

6�����6�7# � ����&� #���&�����(D� �7# � �'�� #��#!(��(���(��	������&� #���&�#��%�&�����&�!(#���$�!4���� ���!(����6�����(���#�$#��&�����(���(�#����&�������&(4���&�!(#���$��

5��6"����>�����'&

�	�4����������4�G���&#�����������#���&�#����'��&����&��&���%���������$�������&�&����!����'������� !���

���H���&�$�&��&�$��!����&���(#�&�$�'���&#��(�G���&#&�&#���(# #&�����D������&��!����&���6�&��$���&��&#����# #&��6��D��#	���G���&�$�

����H�����&#��(�����&#&�&#����# #&�#��&���(�%��&�(���(�&��&�����!�����#���$�%#&�#���'��#	#�$�(# #&���	�'���#�#�����$��������4�$��#������&#���(�!���&��4��'���&#������$#&#����



��������	��

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

��!���<�����
���	��!���"��

���##$#%��	�&�'(���)*+�&,��(-	-(�!&�)'./�0�&�!&�)1<2-�'0���*�,
3)$$���*02�+���,�')���
���002�-�����./�#3

�10&�0��1�'.	-22�!&�)1�2���)&(��&�3�(0,

�&�3�(0,,

��*12��
�*(&-10-�',

��)&(��"41�,
��*12��
�0�,

��*12�&��0�'�,�

5-�2.��
, 1�+��)*+�&,

�'�240-(�2�6�00�.,


�0���70&�(0�.,�

��1�&0�
�0�,

�'�24*0,
���&���,-�/,

#�8�/
39�9��

))6�

��*12�.�24, :'+'�/' 
�0���'�24;�.,� #�93/9��

��
��<�!��#�3/

�:�)

-�7-'

�10&�0�

�9�)9��

<�66��":��"� 6<1�41�������<�� <�6��:�
 6
1

3-)-$-/�"<

�������� �	 	
��4;���
4�����)���91��.�)�8��8 8��

������

6�1���6�7�������
����
�
��1�,������7����������**�
�����,����	�����
����
�
���
��������*��
��*0���
4���	 ���
��
+�6�1�,������
������*�����,����*�
��������
��4��*��
��*0����

5�!6�����"��
����

�	�4���0�,���
4�#��*���
*���
���
�
���0�*����������
�����1����
���$�
���*�
�����0���
�,���0�
��
��
���

���%���������������
�,���0����*��������������#��
�������
���������&1�����
����
�,���0��6��0�����������
�1������6�1�-��	���#��*����

�&1�%�����������&��
�������
�1������*��0������*����,����0�����
�
����0��,������0�
�*����	���������*��	������*��
��
���������4�����
�������
����
������4��������
����
�����
*�



��������	��

�����	������	���	���
 ��	�������
������
�����	���	�� ��������

��������

�����	��� ��	���	���

�� ������	�
�	��	���������	����
��������	��	������	���������	������	��������������
�	��������	�
�
��

��������	����	�����	�������	���������������

 �  �����!"�����#��������	��������
�����	��	�����
���
���	�	���
�������$	���	����������	�������
�������	���������
�����%�	���������	���������	
�

�& &�	��$������������
��

����

'(�&��������	�����	



�	���"����)����	������	���	���
�	��������	��
�������������	����	����
��	
�����!���	��%�����������	�����	���%�	��	��
������	�



��������	��

��������

���	
���
�����	�������

������������
��	��������������

����������������
��������

�� �!� 	"�"���"� #��$�%���!&��	����� ���!"	"��
'�'(�)�����*
��'�* �+�����
���,����- '�'(���. / �����������������" �������0�/

'�*)����0�
��'�* �����
1	����#�2�	����,����- '�*(�30 / �����������	"�"� ���/��0�/

'�')������
��'�* �+0��
#��1�	����
���4��5����,����- '�'(�3� / �����������������" ���/�����0�/

�����������,����- ��� / �����������������" ���/�����0�/
����	��������,����- 33 / �����������������" ���/�����0�/
��
�1���	�1���1����,����- ��� / �����������������" ���/�����0�/

'0�)������
��'�* 4�#
�,����- '0�(���� / �����������������" ���/��0�/

6�����"���

�� ���������" ���������������%��%%�%������ ���!��"���$��!��������&�7� ����	���������  "��� ���$����$���8���!!��		"�"���&��	������$�%��������%�����"��%(

�$�������������	"�"� �,���
�����!�	"�"� -������9"�������33/����	"%�����"����8�!������%��$�����������8��&(



��������	 �

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

����������	
��
�������
�������
����������������������������������� ������������������������!"���!	��#����!���$���������� % � %���

��	���!�����#&���

�	��
�����������


��
�����
��������� ��

��##�!�$�����	���
�#��$'����!��$��$�����$���	!��(����#���2���) �(��

�������������
�*+� ������ #� 
 ����,** �,*� ��� ��%�
�*+� -	��������$�������#����&�!��� #� 
 ���+�,+ +.,* ��� ��%�
��.�% ������ #� 
 ����,�. �,�� ��	 ��%�
��.�% -	��������$�������#����&�!��� #� 
 �����/ ��� ��	 ��%�

����
�������
��%�. 2	���� #� 
 ����,��� �,��� ��� ��%�
��%�. �	�0	���� #� 
 ����,��� �,��� ��� ��%�
��%�. 
�	� #� 
 ����,��. �,��. ��� ��%�
��%�. ������ #� 
 ����,��� �,��� ��� ��%�
��+�/ 2	���� #� 
 ����,�%% �,�%% ��� ��%�
��+�/ �-������ #� 
 ����,���� �,���+� ���� ��%�
��+�/ �	�0	���� #� 
 ����,��� �,��� ��� ��%�
��+�/ 1��� #� 
 ����,�%. �,�%� 
�� ��%�

�
����������
��
�������
����������

�%%�� �2
�	
 �� 
 ���*/,� //,� ���� ���+
�%%�� �	�2�3��	� �� 
 ���+�,% ��,� 
�� ���+
�%%�� ���-��

 �� 
 ���/�,% /�,+ ��
 ���+
�%%�� 2����4����5 ' ���/. /% ��� ���+

�����������

���������

��+�+ �
������	
���������@��
 �� �# ���++,. +�,� ��� ��%�

������
�
��+�/ 3
������ #� 
 ����,./ �,.� ��� ��%�
��+�/ �-
����� #� 
 ����,� �,� ��� ��%�

�������������4��5 �����������������������4���5��!��($�$������$�"����"����#�!���)���������(�4��5��!"������$��!�4���5��	����!��(������#��)�"��!�����6�!�$�#����#�����,���)���	������)���$�	��!�$$��	��)�$���������$���#���"����$�#���$��	�
$�#�����#������$��!��(7�"��!��)��$�#���!��(������&���),

�	�8��!"�����$�'��������"�!���&�����������"
'����8�������6�������!����		���!��

�!�(�����������$�#����9��)�"�������!$�������$��"��!��)�$�������



�����%��	 �
��	���!�����#&��� ��������

������������ % � %���

���������
��������� ��

��##�!�$�����	���
�#��$'����!��$��$�����$���	!��(����#���2���) �(��

��+�/ ��
3	�� #� 
 ���%�,/ %�,/ ��� ��%�

�� !������

��+�/ ���2����
 ��� ����,�% �,�� 
�� ��%�

�������������4��5 �����������������������4���5��!��($�$������$�"����"����#�!���)���������(�4��5��!"������$��!�4���5��	����!��(������#��)�"��!�����6�!�$�#����#�����,���)���	������)���$�	��!�$$��	��)�$���������$���#���"����$�#���$��	�
$�#�����#������$��!��(7�"��!��)��$�#���!��(������&���),

�	�8��!"�����$�'��������"�!���&�����������"
'����8�������6�������!����		���!��

�!�(�����������$�#����9��)�"�������!$�������$��"��!��)�$�������



�����.��	 �
��	���!�����#&��� ��������

������������ % � %���

"����#$%��&� ���������

����������������� �����!������6��(

��##�!�$�����	���
�#��$'���2���) ��#��� 	!��(�� ��$��� ��$��� ��$��� ��!� �!��$ �� ��� 
�#��$ �(��

�������������
��
 ��
�*+� ���� �,+% #� 
�,+� ����.� 
3��� �,+% ��� ����
	� 	��*+� ������ ��,/ #� 
��,+ ����.� 
3��,** ��,� ��� ����
	� 	
�*+� -	��������$�������#����&�!��� �%� #� 
�*,+ ����.� 
3�+�,+ ��* ��� ����
	
 	
��.�% ���� �,�* #� 
�,+� ����.� 
3��� �,�* ��� ����
	� 	���.�% ������ ��,� #� 
��,+ ����.� 
3��,�. ��,% ��� ����
	
 	���.�% -	��������$�������#����&�!��� ��� #� 
�*,+ ����.� 
3���/ ��. ��� ����
	� 	���+%/ ������ ��,� #� 
��,+ ����.� 
3��� ��,� ��� ����

����
�������
�����+� 	������ #� 
�,��� ����.� 
3��� �,��� '� ����
�����+� 2	���� #� 
�,��� ����.� 
3��� �,��� '� ����
�����+� �	����� #� 
�,��� ����.� 
3��� �,��� '� ����
�����+� �-������ #� 
�,��� ����.� 
3��� �,��� '� ����
�����+� ��
����� #� 
�,��� ����.� 
3��� �,��� '� ����
�����+� 2��


��� #� 
�,��� ����.� 
3��� �,��� '� ����
�����+� ���:�
 #� 
�,��� ����.� 
3��� �,��� '� ����
�����+� 	������
 #� 
�,��� ����.� 
3��� �,��� '� ����
�����+� �-	

��� #� 
�,��� ����.� 
3��� �,��� '� ����
�����+� �	�0	���� #� 
�,��� ����.� 
3��� �,��� '� ����
		��+� ��
@�� #� 
�,��� ����.� 
3��� �,��** '� ����
�����+� 1��� #� 
�,��� ����.� 
3��,��. �,��. '� ����
�����+� 
�	� #� 
�,��� ����.� 
3��� �,��� '� ����
�����+� ������ #� 
�,��� ����.� 
3��� �,��� '� ����
�����%�. 	������ #� 
�,��� ����.� 
3��� �,��� '� ����
	���%�. 2	���� #� 
�,��� ����.� 
3��,��� �,��� '� ����
	
��%�. �	����� #� 
�,��� ����.� 
3��� �,��*/ '� ����
�����%�. �-������ #� 
�,��� ����.� 
3��� �,��� '� ����
�����%�. ��
����� #� 
�,��� ����.� 
3��� �,��� '� ����
	���%�. 2��


��� #� 
�,��� ����.� 
3��� �,��*+ '� ����
	
��%�. ���:�
 #� 
�,��� ����.� 
3��� �,��*/ '� ����
�����%�. 	������
 #� 
�,��� ����.� 
3��� �,��� '� ����
�����%�. �-	

��� #� 
�,��� ����.� 
3��� �,��� '� ����
	���%�. �	�0	���� #� 
�,��� ����.� 
3��,��� �,��� '� ����
	���%�. ��
@�� #� 
�,��� ����.� 
3��� �,��*� '� ����
�����%�. 
�	� #� 
�,��� ����.� 
3��,��. �,��. '� ����
�����%�. ������ #� 
�,��� ����.� 
3��,��� �,�/� '� ����

�������������4��5 �����������������������4���5��!��($�$������$�"����"����#�!���)���������(�4��5��!"������$��!�4���5��	����!��(������#��)�"��!�����6�!�$�#����#�����,���)���	������)���$�	��!�$$��	��)�$���������$���#���"����$�#���$��	�
$�#�����#������$��!��(7�"��!��)��$�#���!��(������&���),

�	�8��!"�����$�'��������"�!���&�����������"
'����8�������6�������!����		���!��

�!�(�����������$�#����9��)�"�������!$�������$��"��!��)�$�������



��������	 �
��	���!�����#&��� ��������

������������ % � %���

"����#$%��&� ���������

����������������� �����!������6��(

��##�!�$�����	���
�#��$'���2���) ��#��� 	!��(�� ��$��� ��$��� ��$��� ��!� �!��$ �� ��� 
�#��$ �(��

�����+�/ 	������ #� 
�,��� ����.� 
3��� �,��% '� ����
�����+�/ 2	���� #� 
�,��� ����.� 
3��,�%% �,�.% '� ����
�����+�/ �	����� #� 
�,��� ����.� 
3��� �,��� '� ����
�����+�/ �-������ #� 
�,��� ����.� 
3��,���� �,���* '� ����
�����+�/ ��
����� #� 
�,��� ����.� 
3��� �,��� '� ����
�����+�/ 2��


��� #� 
�,��� ����.� 
3��� �,��� '� ����
	���+�/ ���:�
 #� 
�,��� ����.� 
3��� �,��* '� ����
�����+�/ 	������
 #� 
�,��� ����.� 
3��� �,��� '� ����
�����+�/ �-	

��� #� 
�,��� ����.� 
3��� �,��� '� ����

���+�/ �	�0	���� #� 
�,��� ����.� 
3��,��� �,��%+ '� ����
	���+�/ ��
@�� #� 
�,��� ����.� 
3��� �,��* '� ����
�����+�/ 1��� #� 
�,��� ����.� 
3��,�%. �,�.. '� ����
�����+�/ 
�	� #� 
�,��� ����.� 
3��� �,��� '� ����
�����+�/ ������ #� 
�,��� ����.� 
3��� �,��� '� ����

�
����������
	� 	���/�� ������
 �,����% #� 
�,����� ����.� 
3��� �,����� ��� ����
	� 	
�%��* ������
 �,����. #� 
�,����� ����.� 
3��� �,����% ��� ����

��
������

��� '���.�% ��%���2�����.��-
�������	�� #� 
�,%+ �+��.+ 
3��� �,%* '� ��+�
	� '���.�% ��-

������2�������4��25 #� 
�,%+ �+��.+ 
3��� �,%� '� ��+�
��
 '���.�% ��%�.�������-
�������	�� �� 
�,%+ �+��.+ 
3��� �,%� '� ��+�

����
������

��� �����%+� %������ .,�/ �� 
%,+ ����.� 
3��� %,/. ���� ��.�
��
 �����%+� %���+������4��
@�25 .,�. �� 
%,+ ����.� 
3��� %,/� ��
 ��.�
��
 �����%+� ����	�-
����-���
 .,�. �� 
%,+ ����.� 
3��� %,*� ��� ��.�
��
 ��
��%+� �	
	��� .,� �� 
%,+ ����.� 
3��� .,� ��� ��.�
��	 �����%+� ������2 %,�� �� 
%,+ ����.� 
3��� %,�. ��� ��.�
��
 ��
��%+� ���
��	� .,�� �� 
%,+ ����.� 
3��� %,/+ 
�� ��.�
��� �����%+� ���	�2	 %,�� �� 
%,+ ����.� 
3��� %,+. 
�� ��.�

� �����%+� ���	�4	�������	2�
����5 %,*� �� 
%,+ ����.� 
3��� %,�. ���� ��.�
��� ��	��%+� %����2 %,*� �� 
%,+ ����.� 
3��� %,�� ���� ��.�
��� �����%+� %���+�� .,�� �� 
%,+ ����.� 
3��� %,* 
�� ��.�
��� �

��%+� 2���	1�� .,+* �� 
%,+ ����.� 
3��� .,�% �
�� ��.�
��� �����%+� ���-
������ %,/. �� 
%,+ ����.� 
3��� %,�/ ��
 ��.�
��� �����%+� 	��3
���3�� %,�+ �� 
%,+ ����.� 
3��� %,+. 
�� ��.�
��	 �����%+� .�+������-
���2��1����	��� %,/� �� 
%,+ ����.� 
3��� %,�. ��� ��.�

�������������4��5 �����������������������4���5��!��($�$������$�"����"����#�!���)���������(�4��5��!"������$��!�4���5��	����!��(������#��)�"��!�����6�!�$�#����#�����,���)���	������)���$�	��!�$$��	��)�$���������$���#���"����$�#���$��	�
$�#�����#������$��!��(7�"��!��)��$�#���!��(������&���),

�	�8��!"�����$�'��������"�!���&�����������"
'����8�������6�������!����		���!��

�!�(�����������$�#����9��)�"�������!$�������$��"��!��)�$�������



�����+��	 �
��	���!�����#&��� ��������

������������ % � %���

"����#$%��&� ���������

����������������� �����!������6��(

��##�!�$�����	���
�#��$'���2���) ��#��� 	!��(�� ��$��� ��$��� ��$��� ��!� �!��$ �� ��� 
�#��$ �(��

'���%+� %�������		�4����5 ��� ' ����.� 
3���� '� ��.�

���������

��
 '��%%%� ������ �� 
� ����.� 
3��� �,�/ '� ����
��� '��%%%� 
���	���42-����0	��	5 �� 
� ����.� 
3��� �,�% '� ����
��� '��%%%� ���-�2
�-
�� �� 
� ����.� 
3��� �,%� '� ����
��	 '��%%%� 	
	�-
�� �� 
% ����.� 
3��� %,�/ '� ����
��� '��%%%� 	��	1��� �� 
% ����.� 
3��� %,� '� ����
��
 '��%%%� 2��1�4	5�
���� �� 
� ����.� 
3��� �,�/ '� ����
��� '��%%%� �-
���	�������-���	
 �� 
� ����.� 
3��� �,�� '� ����
��� '��%%%� ��4��-

-�2

5�	���	�� �� 
� ����.� 
3��� �,�� '� ����
��� '��%%%� ��4��-

-�2

5��-�-	
	�� �� 
� ����.� 2� 
3��� �,.+ '� ����
��� '��%%%� -���	�-
�� �� 
� ����.� 
3��� �,�� '� ����
	� '��%%%� -���	�-
������2��� �� 
� ����.� 
3��� �,*% '� ��+�
��� '��%%%� -�2	�-
���2��1��� �� 
� ����.� 
3��� �,�� '� ����
��� '��%%%� -�2	�-
����
�
������	����� �� 
� ����.� 
3��� �,�� '� ����
��� '��%%%� ���	1��� �� 
� ����.� 
3��� �,�+ '� ����
��� '��%%%� ����	�-
����-���
 �� 
� ����.� 
3��� +,% '� ��+�
�� '��%%%� 	
���� �� 
� ����.� 
3��� �,�� '� ����
��� '��%%%� 2��	�-
�� �� 
� ����.� 
3��� �,�� '� ����
	� '��%%%� ���
���� �� 
� ����.� 
3��� �,*� '� ����
��� '��%%%� ����
	�-
�� �� 
� ����.� 
3��� �,�� '� ����
��� '��%%%� �����2�1�� �� 
� ����.� 
3��� �,%. '� ����
��� '��%%%� ����	�-
�� �� 
� ����.� 
3��� �,�� '� ����
��� '��%%%� ������� �� 
� ����.� 
3��� �,�. '� ����

� '��%%%� 	�����-
�� �� 
� ����.� 
3��� �,/. '� ����
��� '��%%%� ���� �� 
� ����.� 
3��� �,�. '� ����
��� '��%%%� ��
��	�� �� 
� ����.� 
3��� �,�� '� ����
��
 '��%%%� ���2	��
 �� 
� ����.� 
3��� �,�� '� ����
��
 '��%%%� 2���	��
 �� 
� ����.� 
3��� �,�� '� ����
��
 '��%%%� 3
������ �� 
� ����.� 
3��� �,�/ '� ����

'��%%%� ��.������-

�%������2��1����4���� ' ����.� 
3�** *� '� ����
'��%%%� �
���������4����5 ' ����.� 
3���% ��� '� ����
'��%%%� ���

������%�4����5 ' ����.� 
3�** ��� '� ����
'��%%%� ����-��

�-���-	���4����5 ' ����.� 
3���* ��% '� ����

����������

� �	�%%%. �2
�	
 �+,/ �� 
%� ����.� 
3��� ��,+ 
�� ��+�

�������������4��5 �����������������������4���5��!��($�$������$�"����"����#�!���)���������(�4��5��!"������$��!�4���5��	����!��(������#��)�"��!�����6�!�$�#����#�����,���)���	������)���$�	��!�$$��	��)�$���������$���#���"����$�#���$��	�
$�#�����#������$��!��(7�"��!��)��$�#���!��(������&���),

�	�8��!"�����$�'��������"�!���&�����������"
'����8�������6�������!����		���!��

�!�(�����������$�#����9��)�"�������!$�������$��"��!��)�$�������



��������	 �
��	���!�����#&��� ��������

������������ % � %���

"����#$%��&� ���������

����������������� �����!������6��(

��##�!�$�����	���
�#��$'���2���) ��#��� 	!��(�� ��$��� ��$��� ��$��� ��!� �!��$ �� ��� 
�#��$ �(��

�� 
��%%%. �	�2�3��	� ��,� �� 
%� ����.� 
3��� �+,� ��
 ��+�

� �	�%%%. 	
���	�2���
3�2��� �+,/ �� 
%� ����.� 
3��� �+,* ��� ��+�

� 
��%%%. 	
���	�2���
3��� ��,� �� 
%� ����.� 
3��� ��,� ��� ��+�

� 
��%%%. ���-��

 ��,% �� 
%� ����.� 
3��� ��,+ ��
 ��+�

� �	�%%%. .�-
���2
�	�2�3��	� �+,� �� 
%� ����.� 
3��� ��,� ��� ��+�

� �	�%%%. 	
���	�2 �+,/ �� 
%� ����.� 
3��� ��,% ��� ��+�
	� 	��%%%. �	�2	�

 �/,� �� 
%� ����.� 
3��� ��,* ��� ��+�
	� �
�%%%. �����2���42	
0��5 �+,� �� 
%� ����.� 
3��� �/,* �	�� ��+�
	� 	��%%%. ���-���	�2 �*,� �� 
%� ����.� 
3��� �*,� ��� ��+�

'��%%%. 2����4����5 *. ' ����.� 
3���. *+ '� ��+�

�'�%�������

	� ����%%%. �
	������3��� �,�+. #� 
�,�+� /���%� 
3��� �,��� �
�� ����
	
 ����%%%� �
	������3��� �,�+� #� 
�,�+� /���%� 
3��� �,��* 
�� ����

������
�
	� '���+�/ 3
������ #� 
�,�� /���%� 
3��,./ �,.� '� ����
��� '���+�/ ��������� #� 
�,�� ����.� 
3��� �,�+ '� ��+�
��� '���+�/ ����	���� #� 
�,�� /���%� 
3��� �,�+ '� ����
��� '���+�/ ���	
�����	�� ������� #� 
%,�� /���%� 
3��� %,� '� ����
��� '���+�/ �-
����� #� 
�,�� /���%� 
3��,� +,� '� ����
��� '���+�/ ��
3	�� #� 
%,�� /���%� 
3�%�,/ %%,* '� ����

�������������4��5 �����������������������4���5��!��($�$������$�"����"����#�!���)���������(�4��5��!"������$��!�4���5��	����!��(������#��)�"��!�����6�!�$�#����#�����,���)���	������)���$�	��!�$$��	��)�$���������$���#���"����$�#���$��	�
$�#�����#������$��!��(7�"��!��)��$�#���!��(������&���),

�	�8��!"�����$�'��������"�!���&�����������"
'����8�������6�������!����		���!��

�!�(�����������$�#����9��)�"�������!$�������$��"��!��)�$�������



��������	���

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

�������������	���	�


��
�������������������
��	�������������


�
����������������

��������������	���� ��	!	!�"�#$��%

������	����&�����	'�"��!	()�$����(�$	
��$�	�#�	�' �!�!	(

���� *

����+

��

���$!	!��
,-���.��������
 /
��������(���$�!����������	� 0-.� 0,.1 ���� ���.� � #-1���1

,0���� �.�- �.1 ���� ���.� -1���1

,1������ �� ��.1 ���� ���.� -1���1

�����1.�2������ ������� �.���0- �.���0� ���� ��1.� � #-1���1

���1��2������ �3�34�������/��������
�� �.�1 �.�1 ���� 1��.� � #����4�

��0�3����#�����4��/��������
�� �.�, �.�1 ���� 1��.� ����4�

�����/��������#�������5��#6 �.�0 �.�1 ���� 1��.� ����4�

1�-2����4� ����
�/�������7������5����6 -, * 1�-.� � #����4�

-,1�1.�2�����- �3����� �.��1 �.1 ���� 1�1.� � #����4�
�3������

�5����6 ��� * 1�1.� ����4�

�-�3���# �.4, �.1 ���� 1�1.� ����4�

-0�3�31������5���)�76 �.�4 �.1 ���� 1�1.� ����4�

����3�31�� �.11 �.1 ���� 1�1.� ����4�

���
�� ���� �� �.0� �.1 ���� 1�1.� ����4�

��-#���
8�� �.1, �.1 ���� 1�1.� ����4�

��-�
�
��� �.1� �.1 ���� 1�1.� ����4�

,0���
�5
�������
#������6 �.�- �.1 ���� 1�1.� ����4�

,����
�#
 �.�0 �.1 ���� 1�1.� ����4�

��-���/������� �.1� �.1 ���� 1�1.� ����4�

���������# �.1� �.1 ���� 1�1.� ����4�

�������
�/�����/���� �.0 �.1 ���� 1�1.� ����4�

���������
� �.1� �.1 ���� 1�1.� ����4�

��-1�1.�2�����- �3����� �.� �.1 ���� 1�1.� � #����4�
�3������

�5����6 ��� * 1�1.� ����4�

,��3���# �.�� �.1 ���� 1�1.� ����4�

��4�3�31������5���)�76 �.-� �.1 ���� 1�1.� ����4�

��1�3�31�� �.0� �.1 ���� 1�1.� ����4�

��,
�� ���� �� �.�4 �.1 ���� 1�1.� ����4�

*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
�9���"!��	�(�*�����&�������$"���	������$��$�	�".

� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.

���
����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.

+��	�	!��


 ���
������"����"��	

�#������#
���	'�"�#$��%����������	����������	�#$��%3�����$!:��	��	�������	���	�!;�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��"�	���!���!	�	'����!(����%�����"����	��!��	!��.



��������	��0

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

�������������	���	�


��
�������������������
��	�������������


�
����������������

��������������	���� ��	!	!�"�#$��%

������	����&�����	'�"��!	()�$����(�$	
��$�	�#�	�' �!�!	(

���� *

����+

��

���$!	!��
,�1�1.�2�����- #���
8�� �.40 �.1 ���� 1�1.� � #����4�

�4�
�
��� 4.0� 1 ���� 1�1.� ����4�

,����
�5
�������
#������6 �.�� �.1 ���� 1�1.� ����4�

������
�#
 �.10 �.1 ���� 1�1.� ����4�

������/������� �.�� �.1 ���� 1�1.� ����4�

,1������# �.4- �.1 ���� 1�1.� ����4�

��,����
�/�����/���� �.,- �.1 ���� 1�1.� ����4�

���������
� �.-� �.1 ���� 1�1.� ����4�

�11��2�����1 �3�������/������/
�� 4.� � ���� 1��.� � #����4�

�1�3�������/������/����� 4.� � ���� 1��.� ����4�

-1�3�������/����������� 4.� � ���� 1��.� ����4�

-��3�3��������/������/
�� 4.� � ���� 1��.� ����4�

,4�3�3�3��������
�/������/
�� 4.� � ���� 1��.� ����4�

-1�3�3��������/������/
�� 4.� � ���� 1��.� ����4�

�-�3�3�3��������
�/������/
�� 4.� � ���� 1��.� ����4�

�-�3�������/������/
�� 4.� � ���� 1��.� ����4�

-��3�������/��������
�� 4.� � ���� 1��.� ����4�

,-�3�34�������/����#��8��� 4., � ���� 1��.� ����4�

�4�3�34�������/��������
�� �., � ���� 1��.� ����4�

,-�3�3����������/��#��8��� 4., � ���� 1��.� ����4�

����3�3�3�������/����#��8��� �.� � ���� 1��.� ����4�

�-�3����#�����4��/��������
�� 4.� � ���� 1��.� ����4�

,��34������/��������
�� 4.0 � ���� 1��.� ����4�

,-�3431���������/��#��8��� 4., � ���� 1��.� ����4�

-1�3�������/��������
�� 4.� � ���� 1��.� ����4�

--#��8��� 4.1 � ���� 1��.� ����4�

,1#����#��8��� 4.- � ���� 1��.� ����4�

,4#�����/�������/
�� 4.� � ���� 1��.� ����4�

-1#�������/�������/
�� 4.� � ���� 1��.� ����4�

--#���� ��� 4.1 � ���� 1��.� ����4�

�-#�������/
�� 4.� � ���� 1��.� ����4�

�1�
�#�������
�/������ 4.� � ���� 1��.� ����4�

,��/����#��8��� 4.0 � ���� 1��.� ����4�

,-�/������#�������/
�� 4., � ���� 1��.� ����4�

*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
�9���"!��	�(�*�����&�������$"���	������$��$�	�".

� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.

���
����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.

+��	�	!��


 ���
������"����"��	

�#������#
���	'�"�#$��%����������	����������	�#$��%3�����$!:��	��	�������	���	�!;�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��"�	���!���!	�	'����!(����%�����"����	��!��	!��.



�����4��	��0

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

�������������	���	�


��
�������������������
��	�������������


�
����������������

��������������	���� ��	!	!�"�#$��%

������	����&�����	'�"��!	()�$����(�$	
��$�	�#�	�' �!�!	(

���� *

����+

��

���$!	!��
��1��2�����1 �/������/
�� �.- � ���� 1��.� � #����4�

-4�/���� ��� 4.4 � ���� 1��.� ����4�

���/�������/
�� �.- � ���� 1��.� ����4�

--�������3�������/������/����� 4.1 � ���� 1��.� ����4�

��4�������34������/����������� �.� � ���� 1��.� ����4�

-4��#�������/
�� 4.4 � ���� 1��.� ����4�

�4���/������ ��������/
�� �., � ���� 1��.� ����4�

--��/��#��8��� 4.1 � ���� 1��.� ����4�

,1��/��������#�������5��#6 4.- � ���� 1��.� ����4�

,4/�7
�/����#��
����� 4.� � ���� 1��.� ����4�

,1���������#��8��� 4.- � ���� 1��.� ����4�

,4�������/����#��8��� 4.� � ���� 1��.� ����4�

--������7����� �.� - ���� 1��.� ����4�

,����/��������#�������/�� 4.0 � ���� 1��.� ����4�

,4����#����#��8��� 4.� � ���� 1��.� ����4�

,4����������#��8��� 4.� � ���� 1��.� ����4�

����
�/�/
���� �.- � ���� 1��.� ����4�

,������/����������� 4.0 � ���� 1��.� ����4�

,1�������/����#��8��� 4.- � ���� 1��.� ����4�

,1����7����� 4.- � ���� 1��.� ����4�

,������/����������� 4.0 � ���� 1��.� ����4�

--�������/����#��8��� 4.1 � ���� 1��.� ����4�

,-�������������������� 4., � ���� 1��.� ����4�

,4������#����#��8��� 4.� � ���� 1��.� ����4�

,4������� 4.� � ���� 1��.� ����4�

-������3�������/������/����� 4.� � ���� 1��.� ����4�

�1	"( 4.� � ���� 1��.� ����4�

,1�������#����#��8��� 4.- � ���� 1��.� ����4�

,4����
�/������/����� 4.� � ���� 1��.� ����4�

,1������� 4.- � ���� 1��.� ����4�

��1��
�����34������/����������� �.� � ���� 1��.� ����4�

-1����/������/����� 4.� � ���� 1��.� ����4�

������/���� ��������/
�� �.- � ���� 1��.� ����4�

�-)������/������ 4.� � ���� 1��.� ����4�

*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
�9���"!��	�(�*�����&�������$"���	������$��$�	�".

� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.

���
����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.

+��	�	!��


 ���
������"����"��	

�#������#
���	'�"�#$��%����������	����������	�#$��%3�����$!:��	��	�������	���	�!;�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��"�	���!���!	�	'����!(����%�����"����	��!��	!��.



��������	��0

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

�������������	���	�


��
�������������������
��	�������������


�
����������������

��������������	���� ��	!	!�"�#$��%

������	����&�����	'�"��!	()�$����(�$	
��$�	�#�	�' �!�!	(

���� *

����+

��

���$!	!��
1�12������ �34������/����������#��8����5����6 ,1 * 1�1.� � #����4�

,0�3����� �.,0 � ���� 1�1.� ����4�

�,
�����/��� �.�, � ���� 1�1.� ����4�

��4
�
�/��� �.�0 � ���� 1�1.� ����4�

�1
����� �.�1 � ���� 1�1.� ����4�

���
��
8��� �.�� � ���� 1�1.� ����4�

��4#��8�5
6������ �.�4 � ���� 1�1.� ����4�

,�#���
��� �.,� � ���� 1�1.� ����4�

���#��
�/��� �.�� � ���� 1�1.� ����4�

����/����
��3����/���
� �.� � ���� 1�1.� ����4�

�����5��/��/�7��6�
���
�� � � ���� 1�1.� ����4�

��1��5��/��/�7��6��/�/
�
�� �.�1 � ���� 1�1.� ����4�

,��������� �., � ���� 1�1.� ����4�

��0������ �.�0 � ���� 1�1.� ����4�

��1���� �.�1 � ���� 1�1.� ����4�

��� ������� �.�� � ���� 1�1.� ����4�

���/���
�/��� �.�� � ���� 1�1.� ����4�

-1/���
�/�������7��� �.-1 � ���� 1�1.� ����4�

���/�7
�/����#��8��� �.�� � ���� 1�1.� ����4�

,�/�7
�/��������������
����� �.,� � ���� 1�1.� ����4�

�������
���5#/����>
��
6 �.�� � ���� 1�1.� ����4�

������/�7��/��� �.�� � ���� 1�1.� /�����4�

��0�����
�/��� �.�0 � ���� 1�1.� ����4�

��,�����#�8�� �.�, � ���� 1�1.� ����4�

��������
�� �.�� � ���� 1�1.� ����4�

�������
�/�����/���� �.0- � ���� 1�1.� ����4�
�������������5����6 ,� * 1�1.� ����4�

��0����
�/��� �.�0 � ���� 1�1.� ����4�
�����������5����6 ,- * 1�1.� ����4�

������
8��� �.� � ���� 1�1.� ����4�

������#
��� �.�� � ���� 1�1.� ����4�
����/�����/���/
���5����6 ��- * 1�1.� ����4�

-�14�2������ 4�/����7��
�#� ��
� 4�., �� ���� 14�.� � #����4�

-�
����
�# 4�.� �� ���� 14�.� ����4�

*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
�9���"!��	�(�*�����&�������$"���	������$��$�	�".

� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.

���
����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.

+��	�	!��


 ���
������"����"��	

�#������#
���	'�"�#$��%����������	����������	�#$��%3�����$!:��	��	�������	���	�!;�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��"�	���!���!	�	'����!(����%�����"����	��!��	!��.



�����1��	��0

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

�������������	���	�


��
�������������������
��	�������������


�
����������������

��������������	���� ��	!	!�"�#$��%

������	����&�����	'�"��!	()�$����(�$	
��$�	�#�	�' �!�!	(

���� *

����+

��

���$!	!��
-�14�2������ 
����
�#���� ��� 4�.� �� ���� 14�.� � #����4�

-�
����
�#���� �7��� 4�.- �� ���� 14�.� ����4�
#����5����6 -� * 14�.� ����4�

,��
�#
��� 40.4 �� ���� 14�.� ����4�

���
�#� ��
� 4�.� �� ���� 14�.� ����4�

,����/���
�# 40.0 �� ���� 14�.� ����4�

-����/���� 4�.� �� ���� 14�.� ����4�

-��7��
� 4�., �� ���� 14�.� ����4�

�,�����7���5#
�>��6 4�.1 �� ���� 14�.� ����4�

��14�2������ 4�/����7��
�#� ��
� �.� �� ���� 14�.� � #����4�

�0
����
�# �.0 �� ���� 14�.� ����4�

��
����
�#���� ��� �.� �� ���� 14�.� ����4�

��
����
�#���� �7��� �.� �� ���� 14�.� ����4�
#����5����6 �- * 14�.� ����4�

-1�
�#
��� -.1 �� ���� 14�.� ����4�

���
�#� ��
� �.� �� ���� 14�.� ����4�

�0���/���
�# �.0 �� ���� 14�.� ����4�

�0���/���� �.0 �� ���� 14�.� ����4�

���7��
� �.� �� ���� 14�.� ����4�

�0�����7���5#
�>��6 �.0 �� ���� 14�.� ����4�

��-�����2������ ��
����3� ��� �.�1� �.�1� ���� ���1������ � #-�����

��������2������ ��
����3� ��� �.�1� �.�1� ���� ���1������ � #-�����

*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
�9���"!��	�(�*�����&�������$"���	������$��$�	�".

� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.

���
����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.

+��	�	!��


 ���
������"����"��	

�#������#
���	'�"�#$��%����������	����������	�#$��%3�����$!:��	��	�������	���	�!;�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��"�	���!���!	�	'����!(����%�����"����	��!��	!��.



�����0��	��0

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

�������������	���	�


��
�������������������
��	�������������


�
����������������

����������<���&�$�������	���� ��	!	!�"�#$��%

������	����&�����	'�"��!	()�$����(�$	
��$�	�#�	�' �!�!	(

���� *

����+

��

���$!	!��
���1��2������ �3�34�������/��������
�� �.��� �.�� ���� 1��.� � #�0�����

����3����#�����4��/��������
�� �.��� �.�� ���� 1��.� 0�����

�4���/��������#�������5��#6 �.��0 �.�� ���� 1��.� 0�����

��1�1.�2�����- �3����� �.�, �.��1 ���� 1�1.� � #�1���1�
�3������

�5����6 ��� * 1�1.� ����4�

����3�31������5���)�76 �.�� �.��1 ���� 1�1.� 1���1�

����3�31�� �.�� �.��1 ���� 1�1.� 1���1�

���
�� ���� �� �.�1 �.��1 ���� 1�1.� 1���1�

����
�
��� �.�4 �.��1 ���� 1�1.� 1���1�

--���
�5
�������
#������6 �.�� �.��1 ���� 1�1.� 1���1�

�����
�#
 �.�, �.��1 ���� 1�1.� 1���1�

������/������� �.�� �.��1 ���� 1�1.� 1���1�

,0������# �.�� �.��1 ���� 1�1.� 1���1�

,0����
�/�����/���� �.�� �.��1 ���� 1�1.� 1���1�

,0������
� �.�� �.��1 ���� 1�1.� 1���1�

1�12������ �34������/����������#��8����5����6 ,� * 1�1.� � #�����4�

����3����� �.�� �.� ���� 1�1.� 1���1�

���
�����/��� �.�� �.� ���� 1�1.� 1���1�

-�
�
�/��� �.�0 �.� ���� 1�1.� 1���1�

��1
����� �.��1 �.� ���� 1�1.� 1���1�

���
��
8��� �.� �.� ���� 1�1.� 1���1�

,�#��8�5
6������ �.�, �.� ���� 1�1.� 1���1�

�0#���
��� �.��0 �.� ���� 1�1.� 1���1�

-�#��
�/��� �.�-� �.� ���� 1�1.� 1���1�

�4��/����
��3����/���
� �.�4 �.� ���� 1�1.� 1���1�

�����5��/��/�7��6�
���
�� �.�� �.� ���� 1�1.� 1���1�

�1���5��/��/�7��6��/�/
�
�� �.�1 �.� ���� 1�1.� 1���1�

����������� �.�� �.� ���� 1�1.� 1���1�

��������� �.� �.� ���� 1�1.� 1���1�

������� �.�� �.� ���� 1�1.� 1���1�

��� ������� �.�� �.� ���� 1�1.� 1���1�

,�/���
�/��� �.�,� �.� ���� 1�1.� 1���1�

*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
�9���"!��	�(�*�����&�������$"���	������$��$�	�".

� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.

���
����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.

+��	�	!��


 ���
������"����"��	

�#������#
���	'�"�#$��%����������	����������	�#$��%3�����$!:��	��	�������	���	�!;�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��"�	���!���!	�	'����!(����%�����"����	��!��	!��.



��������	��0

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

�������������	���	�


��
�������������������
��	�������������


�
����������������

����������<���&�$�������	���� ��	!	!�"�#$��%

������	����&�����	'�"��!	()�$����(�$	
��$�	�#�	�' �!�!	(

���� *

����+

��

���$!	!��
,01�12������ /���
�/�������7��� �.�,0 �.� ���� 1�1.� � #�1���1�

���/�7
�/����#��8��� �.�� �.� ���� 1�1.� 1���1�

-0/�7
�/��������������
����� �.�-0 �.� ���� 1�1.� 1���1�

�������
���5#/����>
��
6 �.�� �.� ���� 1�1.� 1���1�

�,���/�7��/��� �.��, �.� ���� 1�1.� 1���1�

,0�����
�/��� �.�,0 �.� ���� 1�1.� 1���1�

�������#�8�� �.��� �.� ���� 1�1.� 1���1�

��������
�� �.�� �.� ���� 1�1.� 1���1�

--����
�/�����/���� �.41 �.� ���� 1�1.� 1���1�
�������������5����6 �, * 1�1.� ����4�

�������
�/��� �.�� �.� ���� 1�1.� 1���1�
�����������5����6 ,- * 1�1.� ����4�

������
8��� �.�� �.� ���� 1�1.� 1���1�

,����#
��� �.�, �.� ���� 1�1.� 1���1�
����/�����/���/
���5����6 ��� * 1�1.� ����4�

,-14�2������ 4�/����7��
�#� ��
� �.,- � ���� 14�.� � #�1���1�

,�
����
�# �.,� � ���� 14�.� 1���1�

,4
����
�#���� ��� �.,4 � ���� 14�.� 1���1�

�1
����
�#���� �7��� �.�1 � ���� 14�.� 1���1�
#����5����6 ,� * 14�.� ����4�

--�
�#
��� �.-- � ���� 14�.� 1���1�

����
�#� ��
� �.�� � ���� 14�.� 1���1�

������/���
�# �.� � ���� 14�.� 1���1�

-1���/���� �.-1 � ���� 14�.� 1���1�

����7��
� �.�� � ���� 14�.� 1���1�

�1�����7���5#
�>��6 �.�1 � ���� 14�.� 1���1�

*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
�9���"!��	�(�*�����&�������$"���	������$��$�	�".

� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.

���
����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.

+��	�	!��


 ���
������"����"��	

�#������#
���	'�"�#$��%����������	����������	�#$��%3�����$!:��	��	�������	���	�!;�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��"�	���!���!	�	'����!(����%�����"����	��!��	!��.



�����-��	��0

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

�������������	���	�


��
�������������������
��	�������������


�
����������������

��������������	����������	�#$��%

������	����&�����	'�"��!	()�$����(�$	
��$�	�#�	�' �!�!	(

���� *

����+

��

���$!	!��
���.��������
 /
��������(���$�!����������	� �� ���� ���.� ��#��.�����

���� �� ���� ���.� �.�1���
������ �� ���� ���.� �.�����

���.-2������ 
������� �� ���� ���.- ��#�.�����

������ �� ���� ���.- �.��1��
#
���� �� ���� ���.- �.�����
#�������� �� ���� ���.- �.�����
�
����� �� ���� ���.- �.�����
�/������ �� ���� ���.- �.�����
������ �� ���� ���.- �.�����
��
� �� ���� ���.- �.�����
�
�>
���� �� ���� ���.- �.�����
���?�� �� ���� ���.- �.�����
�������� �� ���� ���.- �.�����
���)�� �� ���� ���.- �.�����
�/
����� �� ���� ���.- �.�����
8��� �� ���� ���.- �.�����

�������
 �/������ �� ���� 4��.� ��#�.�����
 ������� �� ���� 4��.� �.�����
����
���� �� ���� 4��.� �.�����
��������� �� ���� 4��.� �.�����
��� 
�� �� ���� 4��.� �.�����
���
������
���������� �� ���� 4��.� �.�����

���#2������ ���#����� �� ��� �-�.� ��#�.�����

*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
�9���"!��	�(�*�����&�������$"���	������$��$�	�".

� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.

���
����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.

+��	�	!��


 ���
������"����"��	

�#������#
���	'�"�#$��%����������	����������	�#$��%3�����$!:��	��	�������	���	�!;�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��"�	���!���!	�	'����!(����%�����"����	��!��	!��.



�����,��	��0

�������	
���

���������		
���
�

������������	��	��������
���������������������������

������������

��
���������

������ ���!�"���	�����������
������������

#
�	���!��$
��
�������������������

��������#�
�����%	��	����������
������������

�������������	���	�


��
�������������������
��	�������������


�
����������������

����������	'�"�#$��%

������	����&�����	'�"��!	()�$����(�$	
��$�	�#�	�' �!�!	(

���� *

����+

��

���$!	!��
���.��������
 /
��������(���$�!����������	� �� ���� ���.� �#�.-����

���� �� ���� ���.� �.�����
������ �� ���� ���.� �.�1���

��1.�2������ ������� �� ���� ��1.� �#�.����4

1��2������ �3�34�������/��������
�� �� ���� 1��.� �#�.�����
�3����#�����4��/��������
�� �� ���� 1��.� �.�����
��/��������#�������5��#6 �� ���� 1��.� �.��1��

1�-2����4� 
����������0 �� ���� 1�-.� �#�.�4���

����������� �� ���� 1�-.� �.�4���

���������4� �� ���� 1�-.� �.�4���

����������� �� ���� 1�-.� �.�4���

����������- �� ���� 1�-.� �.�4���

���������1� �� ���� 1�-.� �.�4���

���������0� �� ���� 1�-.� �.�4���
��#��5��	�$�
���$��(6 �� ���� 1�-.� �.�4���
����
�/�������7������5����6 ,0 * 1�-.� �.�����
��7
�/��� �� ���� 1�-.� �.�4���

1�1.�2�����- �3����� �� ���� 1�1.� �#�.�4���
�3������

�5����6 ��4 * 1�1.�
�3���# �� ���� 1�1.� �.�4���
�3�31������5���)�76 �� ���� 1�1.� �.�4���
�3�31�� �� ���� 1�1.� �.�4���

�� ���� �� �� ���� 1�1.� �.�4���
#���
8�� �� ���� 1�1.� �.�0���
�
�
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�������
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���
�#
 �� ���� 1�1.� �.�4���
���/������� �� ���� 1�1.� �.�����

*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
�9���"!��	�(�*�����&�������$"���	������$��$�	�".

� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.
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����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.
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� �� ���� 1�1.� �.�4���

1��2�����1 �3�������/������/
�� �� ���� 1��.� �# �#����������.�����
�3�������/������/����� �� ���� 1��.� �#����������.�����
�3�������/����������� �� ���� 1��.� �#����������.�����
�3�3��������/������/
�� �� ���� 1��.� �#����������.�����
�3�3�3��������
�/������/
�� �� ���� 1��.� �#����������.�����
�3�3��������/������/
�� �� ���� 1��.� �#����������.�����
�3�3�3��������
�/������/
�� �� ���� 1��.� �#����������.�����
�3�������/������/
�� �� ���� 1��.� �#����������.�����
�3�������/��������
�� �� ���� 1��.� �#����������.�����
�3�34�������/����#��8��� �� ���� 1��.� �#����������.�����
�3�34�������/��������
�� �� ���� 1��.� �#����������.�����
�3�3����������/��#��8��� �� ���� 1��.� �#����������.�����
�3�3�3�������/����#��8��� �� ���� 1��.� �#����������.�����
�3����#�����4��/��������
�� �� ���� 1��.� �#����������.�����
�34������/��������
�� �� ���� 1��.� �#����������.�����
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�� �� ���� 1��.� �#����������.�����
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�� �� ���� 1��.� �#����������.�����
#���� ��� �� ���� 1��.� �#����������.�����
#�������/
�� �� ���� 1��.� �#����������.�����
�
�#�������
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�� �� ���� 1��.� �#����������.�����
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�/�������/
�� �� ���� 1��.� �#����������.�����
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*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
�9���"!��	�(�*�����&�������$"���	������$��$�	�".

� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.

���
����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.
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��/��#��8��� �� ���� 1��.� �#����������.�����
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/�7
�/����#��
����� �� ���� 1��.� �#����������.�����
���������#��8��� �� ���� 1��.� �#����������.�����
�������/����#��8��� �� ���� 1��.� �#����������.�����
������7����� �� ���� 1��.� �#����������.�����
���/��������#�������/�� �� ���� 1��.� �#����������.�1���
����#����#��8��� �� ���� 1��.� �#����������.�����
����������#��8��� �� ���� 1��.� �#����������.�����
�
�/�/
���� �� ���� 1��.� �#����������.�����
�����/����������� �� ���� 1��.� �#����������.�����
�������/����#��8��� �� ���� 1��.� �#����������.�����
����7����� �� ���� 1��.� �#����������.�����
�����/����������� �� ���� 1��.� �#����������.�����
�������/����#��8��� �� ���� 1��.� �#����������.�����
�������������������� �� ���� 1��.� �#����������.�����
������#����#��8��� �� ���� 1��.� �#����������.�����
������� �� ���� 1��.� �#����������.�����
�����3�������/������/����� �� ���� 1��.� �#����������.�����
	"( �� ���� 1��.� �#����������.1����
�������#����#��8��� �� ���� 1��.� �#����������.�����
����
�/������/����� �� ���� 1��.� �#����������.�����
������� �� ���� 1��.� �#����������.�����
��
�����34������/����������� �� ���� 1��.� �#����������.�����
����/������/����� �� ���� 1��.� �#����������.�����
����/���� ��������/
�� �� ���� 1��.� �#����������.�����
)������/������ �� ���� 1��.� �#����������.�����

1�12������ �34������/����������#��8����5����6 ��� * 1�1.� �#
�3����� �� ���� 1�1.� �.�4���

�����/��� �� ���� 1�1.� �.�4���

�
�/��� �� ���� 1�1.� �.�4���

����� �� ���� 1�1.� �.�4���

*�����&����9�5��(�$	��	�
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� #
�������	���� ��	!	!�"�#$��%3�����$!:��	��	�������	���	�!;��	��<'!�'��%��<��:���	!	!�(��	���	'�"����$�	�(������""�"�!��	'��$��.���'��� #�!(����$�=�"��;��	$��$!%����(���$�3���"�!	(������(��!(�	��
"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.

���
����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.
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�������� �� ���� 1�1.� �.�4���
������ �� ���� 1�1.� �.�4���
���� �� ���� 1�1.� �.�4���
 ������� �� ���� 1�1.� �.�4���
/���
�/��� �� ���� 1�1.� �.�4���
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�/�������7��� �� ���� 1�1.� �.�4���
/�7
�/����#��8��� �� ���� 1�1.� �.�4���
/�7
�/��������������
����� �� ���� 1�1.� �.�4���
����
���5#/����>
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6 �� ���� 1�1.� �.�4���
���/�7��/��� �� ���� 1�1.� �.�4���
�����
�/��� �� ���� 1�1.� �.�4���
�����#�8�� �� ���� 1�1.� �.�4���
�����
�� �� ���� 1�1.� �.�4���
����
�/�����/���� �� ���� 1�1.� �.�4���
�������������5����6 ,� * 1�1.�
����
�/��� �� ���� 1�1.� �.�4���
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���
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��� �� ���� 1�1.� �.�4���
����/�����/���/
���5����6 ��, * 1�1.�

14�2������ 4�/����7��
�#� ��
� �� ���� 14�.� �#�.1����
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�# �� ���� 14�.� �.�1���

����
�#���� ��� �� ���� 14�.� �.�����

����
�#���� �7��� �� ���� 14�.� �.�1���
#����5����6 -0 * 14�.� �.�����
�
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*�����&����9�5��(�$	��	�
��$�(!(6�5�����)�$��6�+����
�
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� #
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"�	���!���<'�	'�����	'�"����	��������!(�<!	'!�������	�"����	��$�$!�!	(.
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����$!	�����	��$�����$�3���(�$�	!������	�!�!���%��<��������	��	!��(��	���	'�"����$�	�(�<'!�'�!(��(�"�	��	��	!	������$!:��	��	�������	���	�!;.���'������!(���	�!��"�	��������;	����$�(��������"
!(��(�"�	���'��%�$������	�������.
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 Ephrata Landfill Group B Application I-1 
APRIL 26, 2011 

APPENDIX I 
WATER FACILITY INVENTORY  

(WFI) FORM



Appendix I / GROUP B APPLICATION 1 

APPENDIX I – WATER FACILITIES INVENTORY (WFI) 

A completed WFI form is included in this appendix.  Note that a source meter, at or near the 
wellhead, will be installed with completion of conveyance pipe to the landfill’s new facility.  
Additionally, a service meter will be installed at the landfill’s new facility for metering potable 
water uses.  All other uses (landscape irrigation and filling of water trucks) will be determined by 
subtracting the facility’s service meter’s usage from the source meter. 



DOH 331-011 (Rev. 06/02) 

                                                                                                                                                                                                                                                                         
                                                      RETURN TO:  Eastern Regional Office, 16201 E. Indiana Ave, Suite 1500, Spokane Valley, WA  99216 

2.  SYSTEM NAME 3.  COUNTY  1.  SYSTEM ID NO. 
         Grant County – Ephrata Landfill Water Supply (33M1) Grant 

4.  GROUP 
 

5. TYPE 
 

 
 
 

6.  PRIMARY CONTACT NAME & MAILING ADDRESS 7.  OWNER NAME & MAILING ADDRESS           8.  Owner Number:   
M                               TITLE:  Public Works Director  

Derek Pohle TITLE:   
Grant County Public Works SAME AS PRIMARY CONTACT (No. 6) 
124 Enterprise Street SE  
Ephrata, WA 98823  
STREET ADDRESS IF DIFFERENT FROM ABOVE STREET ADDRESS IF DIFFERENT FROM ABOVE 

ATTN              SAME AS PRIMARY CONTACT (No. 6) ATTN       SAME AS PRIMARY CONTACT (No. 6) 
ADDRESS ADDRESS 

CITY                                               STATE                                         ZIP CITY                                                STATE                          ZIP 
 
 

   9.  24 HOUR PRIMARY CONTACT INFORMATION   10.  OWNER CONTACT INFORMATION 

   Primary Contact Daytime Phone:        509-754-6082    Owner Daytime Phone:      509-754-6082 
  Primary Contact Mobile/Cell Phone         Owner Mobile/Cell Phone    
  Primary Contact Evening Phone             Owner Evening Phone         
   Fax:  509-754-6087  E-mail  dpohle@co.grant.wa.us    Fax    E-Mail:  E-mail  dpohle@co.grant.wa.us 

WAC 246-290-420(9) requires that water systems provide 24-hour contact information for emergencies. 
 

11. SATELLITE MANAGEMENT AGENCY – SMA (check only one) 
 X Not applicable (Skip to #12)                                                             
  Owned and Managed                                              SMA NAME:_______________________________________________________     SMA Number:___________ 
  Managed Only           
  Owned  Only                                              

 
 

12.  WATER SYSTEM CHARACTERISTICS (mark ALL that apply) 
 Agricultural  Hospital/Clinic  Residential 
 Commercial / Business   Industrial  School 
 Day Care  Licensed Residential Facility  Temporary Farm Worker 
 Food Service/Food Permit  Lodging X Other (church, fire station, etc.): 
 1,000 or more person event for 2 or more days per year  Recreational / RV Park  COUNTY LANDFILL 

 
 

13.  WATER SYSTEM OWNERSHIP (mark only one) 14.  STORAGE CAPACITY (gallons) 
 Association X County  Investor  Special District NONE 

 City / Town  Federal  Private  State  
 
 

 
 

 
 
D 

15. 16  
SOURCE NAME 

17. 
INTERTIE 

18. 
SOURCE CATEGORY 

19. 
USE 

20 
 

21. 
TREATMENT 

22. 
DEPTH 

23. 
 

24. 
SOURCE LOCATION 

 SO
UR

CE
  N

UM
BE

R 

 
LIST UTILITY’S NAME FOR SOURCE 

AND WELL TAG ID NUMBER. 
 

Example:  WELL #1  XYZ456 
 

IF SOURCE IS PURCHASED OR INTERTIED, 
LIST SELLER’S NAME 
Example:   SEATTLE 
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NA Well 33M1 NA X          X          395 >165 NW,SW 33 21N 26E 
                              
                             
                             
                             

WATER FACILITIES INVENTORY (WFI) FORM 
 





 

 Ephrata Landfill Group B Application J-1 
APRIL 26, 2011 

APPENDIX J 
DESIGN NARRATIVE FOR PARTS F THROUGH J 

PUMP CURVE FOR PROPOSED PUMP 
 






























