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1.0 INTRODUCTION AND OBJECTIVES

1.1 PURPOSE AND OBJECTIVE OF REMEDIAL INVESTIGATION

human heaith a;nd the environment: be in compliance with local, state and federal laws; and to the _
extent possible, comprise a permanent solution,

The Model Toxics Control Act (MTCA) as specified in WAC 173-340 provides regulations pertaining
to releases from underground storage tanks (WAC 173-340-405). Detailed in that section are interim
actions, reporting requirements, and site characterization requirements. Specified in paragraph seven

the selection of cleanup standards. UST cleanup actions must meet the cleanup standards specified
in WAC 173-340-700 through 173-340-750, Section |173-340-710 indicates that any person
conducting a cleanup action must identify all applicable federal and state laws and relevant and
. appropriate requirements. There is a wide range of Applicable or Relevant and Appropriate
: Requirements (ARARs) which address cleanup standards through federal and state laws of
environmental quality criteria. For this investigation, the ARARs are limited tg MTCA cleanup

be found in Sections 3.0 (SAIC 1992). The FS is presented as a complete, stand-alone document under

north-northeast of Vancouver, Washington (Figure 1-1). The site is a small service station, within
the business district of Battle Ground, that dispenses gasoline from three underground storage tanks
(USTs). The station is located on the corner of Main Street and Parkway Avenue. It js bordered
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on two sides by commercial businesses and opposite the site is an auto parts store. The nearest private
residence is located immediately behind the Jim’s BP lot to the south. Residents of the city of Battle
Ground have a municipal water supply with the water obtained from four city wells, two of which
are located approximately seven blocks west of the site (SAIC, 1992). A site map of Jim’s BP is
presented in Figure 1-2.

1.3 SITE BISTORY

During excavation of a 6,000 gallon UST at Jim's BP station in February 1991, it was observed by the
contractor conducting the tank removal (Northwest Construction) that a release of gasoline had
occurred. The tank also failed a tightness test. Both soils and ground water were observed to have
been impacted by the release and subsequently, both media were sampled for possible petroleum
contammatmn Samples were collected and submitted to the analytical laboratory on two separate
occasions. It is clear that the samples were collected from within the excavated area(s). In both
instances, however, the exact spatial distribution (lateral and vertical) of the sampling locations in
relation to the UST"s is unclear.

*A summary of the analytical results available from the samples collected during excavation is

presented in Table 1-1. The first sampling event, conducted in February 1991, resulted in the
collection of two soil samples and one ground water sample which were obtained from the bottom of
the excavation. Only the soil sample results were forwarded to Washington State Department of
Ecology (Ecology). One of the two soil samples contained a TPH concentration of 900 mg/kg, which
is well above the MTCA Method A cleanup level of 100 mg/ke. A new tank was installed in the
excavation sometime in June 1991. A second set of samples were collected during another excavation

‘event, During the second excavation, soil was removed eastward starting from the previous

excavation and ending at the property line. The complete extent of the excavation is shown in
Figure 1-2. Three soil and two ground water samples were collected and analyzed from the second
excavation. These results are also provided in Table 1-1,

The results of the second sampling event indicated that contaminants were found in soil and ground
water well above the MTCA standards. The compounds exceeding MTCA soil standards included
benzene and total xylenes (at 2.70 and 99.2 mg/kg, respectively)in Sample 53-2. Benzene (742 ug/L),
toluene (314 ug/L), and total xylenes (1,230 ug/L) exceeded ground water cleanup standards in

Sample 513-5 (SAIC 1992).

Approximately 100 to 140 cubic yards of soil were removed during the two excavations. The soils
were stockpiled on plastic behind the station. The stockpiled soils were removed from Jim's BP
property and were deposited onto the property of Mr. Don Boespflug, located at 6816 N.E. 219th
Street in Battle Ground. From the stockpiled soils at Mr. Boespflug’s property, Ecology personnel
collected four soil samples at a depth of 6-8 inches. The samples locations were distributed randomly
across the pile and TPH was detected in all samples. The concentrations ranged from 80 to 500 mg/kg
(P. Martin, Personal Communication, 1/14/92). Three of the four samples had concentrations in
excess of their respective MTCA standards.
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Previous undocumented releases of petrolenm products may have also occurred. In 1985, customers
complained about water in the gasoline. In response to those complaints, the current owner replaced
a tank. During the replacement, the backhoe fell into the excavation and struck one of the tanks and
tilted it (P. Martin, Personal Communication, 1991). It is unknown if this caused a release of product.

Two other petroleum releases have occurred in the downtown area of Battle Ground. A spill
(reportedly unleaded gasoline, and perhaps diesel fuel, which was also detected in the sample)
occurred at the Cenex station, located approximately 200 feet northeast of Jim’s BP. Reportedly,
releases of product occurred in the 1980s and a tightness test in January 1990 may have helped to
compromise the integrity of a tank (Chen Northern, 1991 and Ecology, 1991). Several blocks west
of Jim’s BP, a petroleum release from gasoline USTs was also reported at the Battle Ground High
School (BGHS). Soil contamination was discovered upon the decommissioning of several USTs during
February and March 1990 (SRH, 1991).  Preliminary indications are that the Jim’s BP site is not
downgradient of BGHS. These indicate that it is very unlikely that the petroleum release at the BGHS
site would have contributed contaminants to ground water in the vicinity of Jim’s BP.

— .

_ ‘i... ; " - .l § . .




2.0 ENVIRONMENTAL SETTING

2.1 REGIONAL PHYSIOGRAPHY

Battle Ground is located west of the Cascade Mountains approximately 75 miles inland from the
Pacific Ocean and 10 miles north northeast of Vancouver, Washington. West and south of the city,
the terrain is relatively level to slightly rolling. The foothills of the Cascades begin a short distance
east of the city. Within a distance of 25 miles, the Cascades reach elevations of 4,000 to 5,000 feet,
The more level areas are devoted to agriculture, while foothills and higher ridges are covered with
timber. The climate is predominantly a mid-latitude, west coast marine type. Summers are
characterized by pleasant temperatures, (typically 70-90°F and little precipitation. During July and
August, it is not unusual for 2 to 3 weeks to pass without measurable rainfall. During the fall and
winter season, a prevailing southwesterly flow of warm moist air from over the ocean results in a
rainy season beginning about October, reaching a peak in midwinter and decreasing in the spring.
Battle Ground receives an annual rainfall of about 40 inches per year (Phillips, 1960).

2.2 REGIONAL GEQOLOGY

Clark County lies in the long structural basin (Willamette-Puget trough) between the Coast Ranges
on the west and the parallel Cascade Range on the east. The Columbia River, which is the major
trunk stream of the Pacific Northwest, cuts through both mountain systems and crosses the trough
to empty into the Pacific Ocean to the west. Clark County is bounded on the south and west by the
Columbia River and is drained by streams tributary to that river (Mundorff, 1964).

The western and more thickly populated half of the county consists of a series of nearly flat plains
and benches rising steplike from the level of the Columbia River. These range in elevation from only
a few feet to about 800 feet above sea level. The eastern half of the county consists of foothills along
the western slope of the Cascade Range. The boundary between these two distinctly different
physiographic units trends roughly 20° west of north from Washougal and passes a few miles east of
Battle Ground (Mundorff, 1964).

The younger (Pliocene to Recent) unconsolidated materials were deposited chiefly by streams in the
basin formed by downwarping of the older rocks. However, some lake deposits and glacial drift also
are included. Of primary interest within these deposits because of its regional water uses, is the
Troutdale Formation. The oldest unit of this group, the lower member of the Troutdale formation
of Pliocene age, consists chiefly of clay, silt and fine sand but includes lenses of coarser sand and,
rarely, gravel. The maximum known thickness of the lower member of the Troutdale formation is
about 600 feet, This unit is not a good aquifer in this area because most of the strata are fine grained
(Mundorff, 1964).



The upper member of the Troutdale formation consists almost entirely of lightly to moderately
cemented gravel, of which the most striking feature is the presence of a considerable percentage of
quartzite pebbles, The average thickness of the upper member of the Troutdale may originally have
been 300 to 400 feet. The member crops out over considerable areas in the county (including the
Battle Ground area) and, where conditions of topography and exposure are optimum, has been very
deeply weathered. It is suggested that the upper member of the Troutdale formation may prove to
be of early Pleistocene age. This member is one of the best aquifers in the county; more drilled wells
have been completed in this unit than in any other and most irrigation supplies are obtained from it.
The best aquifers are the cleaner, uncemented or only lightly cemented sand and gravel layers below
“the weathered zone (Mundorff, 1964).

Glacial drift, including till, glaciofluvial outwash, and deposits of glacial lakes or ponds, blanket
much of the area north and northeast of Battle Ground. The glacial drift was depos1ted by or derived
from a broad thick lobe of ice (probably more than 15 miles wide at places and more than 1,000 feet
thick) which extended into the area from the Mount St. Helens-Mount Adams area. Gravel sand,
silt, and clay were deposited as a great deltaic fan of the Columbia River downstream from the mouth

of the gorge near Washougal, These deposits commonly lie directly on the upper member of the

Troutdale formation, but at a few places lie on other rocks. The coarser phases of these deltaic
deposits are extremely permeable and yield large quantities of water, Many domestic and a number
- of irrigation supplies are obtained from them, although much of the rural part of the county is
underlain by the fi iner graihed phases (Mundorff, 1964).

23  REGIONAL HYDROGEOLOGY

The occurrence of ground water in various parts of Clark County is directly related to the character
of the rock and to landforms,

There are two important aquifers in the area: (a) the Pléistocene alluvial deposits which are utilized
for most domestic and some irrigation supplies; and (b) as previously mentioned, the upper member
of the Troutdale formation, which is utilized for most irrigation and municipal supplies. The
Pleistocene alluvial deposits in general form a blanket, from a few feet to about 200 feet thick.
However, where they are thickest and most pérmeable, ground water drains out readily and the water
table generally is far below the surface, so that these deposits are saturated only near the base. Where
the deposits are thin or are finer grained and therefore less permeable, perched or sem;perched
ground water is obtained from lenses of coarser grained material (Mundorff, 1964).

The upper member of the Troutdale is the formation that supplies potable water for the city of Battle
Ground, as is shown by the well logs for the municipal wells (Appendix A). Municipal wells for
‘Battle Ground are screened at depths of approximately 95 feet BLS or greater,

If local and regional ground water flows in a direction following topography, ground water flow
would be to the southwest, Many of the wells are completed in cemented or lightly cemented
gravelly, sandy silts. In general, regional ground water flow follows the topography. If this is the
case in the vicinity of Battle Ground, regional ground water flow would be to the southwest.
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2.4 GROUND WATER USE

Ground water within 2 one-mile radius of the Jim's BP site is used as drinking water by the City of
Battle Ground, as well as, a number of private domestic water users. Table 2-1 summarizes well
installations and ground water use data within a one-mile radius of the Jim's BP site. The data
presented in Table 2-1 was taken from well logs on file at the Department of Ecclogy’s Southwest
Regional Office. The well logs of the wells shown in Table 2-1 may be found in Appendix A.

Review of Table 2-1 shows a total of 5 municipal wells which serve an approximate population of
4,000 (current population of Battle Ground listed at City Hall is 4,044). Additionally, 31 private
domestic use wells are on record at the Departinent of Ecology’s Southwest Regional Office for the
given geographic area. No irrigation wells are listed within the one-miles area of Jim’s BP, although
it is likely that some of the surrounding rural areas use ground water for irrigation and watering of
livestock. Of all the drinking water supply wells given in Table 2-1 (municipal and domestic), all
-wells have screened or perforated intervals, or in the absence of a screen, a completion depth, of at
least 40 feet BLS.



Table 2-1

SUMMARY OF WELL LOGS WITHIN A ONE-MILE RADIUS OF JIM'S BP

) WELL LOCATION DATRE USE TOTAL DEPTH STATIC SCREENED
DRILLED OF WELL WATER LEVEL INTERVAL
Quarter Section | Township | Range (fest BLS) (fest BTC) (feet BTC)
NWI1/4NE1/4 | 2 sN | 28| 4-20-72 | Domestic 116 57 | None
NW 1/4 SE 1/4 2 3N 2E | 12-26-79 | Domestic . 98 54 None
'NE 1/4 NW 1/4 2 3N 2E 7-3-84 | Domestic 207 75 None
NE 1/4 NW 1/4 2 3N 2E 8-8-89 | Domestic - 95 69 None
SW 1/4 NW 1/4 3 3N 2E | 9-27-50 | Unknown 177 47 65-120
SE 1/4 NE 1/4 3 3N 2E 4-25-52 | Unknown Unknown 40 Unknown
NW 1/4 NE 1/4 3 3N 2E 3-30-54 | Municipal 144 Unknown | Unknown
NW 1/4 NE 1/4 3 3N 2E 9-15-54 Municibal 152 34 ’ Unknown
SE 1/4 SE 1/4 3 3N | 2E | 8-17-67 | Municipal 110 53 100-110
(Meadow T
. _ : Glade) ,
NE1/4SE1/4 | 3 | 3N | 2B | 6-25-76 | Municipal 180 62 105-135
NE 1/4 SE 1/4 3 3N 2E | 8-22-75 | Municipal 140 60 105-135
NW 1/4 NW 1/4 | 34 aN | 28 | 7-11-74 | Domestic 99 65 None
NE 1/4 SW 1/4 34 aN | 2E | 10-25-84 | Domestic 115 63 None
SE 1/4 NE 1/4 34 | 4N | 2E | 7-14-89 | Domestic 161 74 113-161°
SE 1/4 NE 1/4 34 4N 2E 3-1-90 |  School 170 73 160-170
SE 1/4 NE 1/4 34 | 4N. | 2E 3-7-90 |  School 163 77 153-163
NE 1/4 NE 1/4 34 4N | 2E | 1-25-91 | Domestic 122 97 117-122!
SE 1/4 SE 1/4 34 4N | 2B | 2-14-91 | Monitoring .50 32 30-50
SE 1/4 SE 1/4 34 4N 2E | 2-14-91 | Monitoring 50 32, 30-50
SE 1/4 SE 1/4 34 | 4N | 2E | 6-17-91 | Monitoring 42 Unknown - | 8.5-38.5
SE 1/4 SE 1/4 34 | an | 28| 6-18-91 | Monitoring 39 28 9-39
SE 1/4 SE 1/4 34 4N 2E 6-18-91 | Monitoring 39 Unknown 8-39
NE 1/4 NE 1/4 34 4N | 2E | 10-28-91 | Domestic 115 85 None
NE 1/4 NE 1/4 34 4N 2E 2-21-92 | Domestic 130 92 None
NE 1/4NE 1/4 | 34 4N 2E | 4-28-92 | Domestic 138 95 None

1
2

‘"NOTE:

Perforated, not screened.
_ Deepened well listed immediately above entry.
BLS = Below land surface
BTC = Below top of casing

10

This table excludes information pertammg to the wells installed as part of this RI. That data is
presented elsewhere.



Table 2-1

SUMMARY OF WELL LOGS WITHIN A ONE-MILE RADIUS OF JIM'S BP -

WELL LOCATION DATE USE TOTAL DEPTH STATIC SCREENED
DRILLED OF WELL WATER LEVEL | INTERVAL
Quarter : Section | Township l Range (feet BLS) (feet BTC) (feet BTC)
NE 1/4 NW 1/4 35 4N 2E 6-21-74 | Domestic - 115 45 50-75!
SE 1/4 SE 1/4 35 4N 2E 8-5-75 { Domestic . 58 18 “None
NE 1/4
NW 1/4 NW 1/4 | 35 4N 2E 7-11-77 | Domestic 99 80 None
NW 1/4 NW 1/4 35 4N 2E 3-21-78 | Domestic 75 42 None
NW 1/4NW 1/4 | 35 4N 2E | 3-30-78 | Domestic 152 105 None
NW /4 NW 1/4 35 4N 2E 3-31-78 | Domestic 77 42 None
NW 1/4 NW 1/4 35 4N 2E 4-4-78 | Domestic 82 4] None
NW 1/4 NW 1/4 35 4N 2E 6-28-79 | Domestic 77 51 None
NW 1/4 | _ on
NW1/4 NW 1/4 |- 35 4N 2E 7-19-79 | Domestic 80 53 None
NW 1/4 NW 1/4 35 4N 2E 11-7-79 | Domestic 137 96 None _
NE 1/4 SE 1/4 35 4N 2E 6-4-80 Domestic 548 245 498-548!
NE 1/4 NW 1/4 '35 4N 2E 11-4-80 Domestic 82 62 62-82°
NW 1/4NW 1/4 | 35 4N | 2E | 4-15-81 | Domestic 120 ‘Unknown None
NE 1/4NW 1/4 | 35 4N | 2E | 8-26-82 | Domestic 104 65 84-104!
NE1/4NW1/4 | 35 4N 2E | 3-18-83 | Domestic 67 30 None
NE 1/4 NW 1/4 35 4N 2E 6-20-83 Domestic 445 170 320-335!
7 420-430!
NW 1/4 NW 1/4 35 4N 2E 7-25-86 | Domestic ‘132 107 None
SE1/4SE 1/4 35 4N 2E 7-20-89 | Domestic 250 59 244-250
NW 1/4 NE 1/4 35 4N 2E 9-29-89 | Domestic 263 82 400-412
SE 1/4SE 1/4 35 4N 2E 9-5-90 | Domestic? 417 140 160-180
' 243-263
SW1/4 NE 1/4 35 4N 2E 9-28-90 | Domestic 367 218 362-363
SW1/48W 1/4 35 4N 2E 5-22-91 | Monitoring 8 4.7 3-8
SW 1/4 SW 1/4 35 4N 2E 5-23-91 | Monitoring 8 4.5 3-8
! Perforated, not screened.
2 Deepened well listed immediately above entry.
BLS = Below land surface '
BTC = Below top of casing
NOTE: - This table excludes information pertaining to the wells installed as part of this RI. That data is

presented elsewhere,
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3.0 FIELD METHODS

3.1 INTRODUCTION

Activities performed at the Jim's BP site followed the guidelines specified in the Project Work Plan
and the "Quality Assurance Project Plan" (QAPP). Prior to the commencement of field activities, a
number of logistical problems were overcome. These logistical problems are mentioned here to
facilitate planning if further remedial action is required at the site. Utility clearances had to be
obtained prior to any drilling to prevent damage to underground lines and subsequent interruption
of service. The Clark County Utility Coordinating Council was notified approximately 10 days prior
to the commencement of field work., They contacted the various utility companies (telephone, gas,
cable, electric, water, Battle Ground Public Works, etc.) and informed them of the drilling location(s).
Each company was then responsible for marking any buried utilities by painting on the asphalt lots
of Jim's BP Service Station. Important underground utilities at this site (shown in Figure 1-2) include:

. A sewer lateral line extending from the restrooms/garage door southeast to the
- corner of the property

. Above ground utility and telephone lines along the street sides of the property
(may present problems for extension of a drill ng mast if drilling on the
periphery of the site)

. Underground storage tanks (USTs) for gasoline storage and associated piping
- to the pump islands (this is clearly marked at the site by new concrete surfaces
-as the USTs and delivery system were recently replaced)

. Water line extending along the edge of the property bordermg Main Street
with a connection located east of the pump islands running south to the
building

* Gas line on the west side of the building extending to Park Avenue

. . Underground waste oil tank near the southwest corner of the building

- Field activities for this phase of the RI/FS included:

. Soil Gas Survey - Conducted March 23-27, 1992; collected 31 samples from
3] sampling locations and analyzed for BTEX

. - Borehole Installation - Conducted March 30 - April 2, 1992; drilled 4
boreholes and collected 9 soil samples (including a field duplicate); samples
analyzed for BTEX, TPH, and lead

K Monitoring Well Installation - Conducted March 30 ~ April 2, 1992; completed

each borehole as a monitoring well (4 monitoring wells total) with total depths
between 19.5 and 33 feet BLS

12



. Developed Monitoring Wells - Conducted April 6-8, 1992

. Ground Water Sampling - Conducted April 6-8, 1992; collected 5 ground
water samples (including a field duplicate) from the four wells; sample
analysis for BTEX, lead, and TPH (diesel and gasoline fractions)

. Aquifer Characterization - Conducted slug tests of each well April 6-8, 1992

. Surveyed Monitoring Well Locations - Conducted April 9, 1992

The field methods used to accomplish the above tasks are described in the following sections.

3.2 SOIL. GAS SURVEY

The methods used to collect and analyze soil gas samples are summarized below, More detalled
information about the soil gas survey can be found in Appenchx B.

Assembly of the soil gas sampling probe was accomplished by feeding teflon tubing through the
stainless steel extension rod and attaching to the retractable stainless steel probe tip. The tip was then
‘screwed on to the extension rod. Holes were drilled in the asphalt lot using a rotary hammer. The
sampling apparatus was then driven to the appropriate sampling depth using a manual hammer probe
driver. A manual jack was then attached to the extension and used to raise the sampling apparatus
a few inches to retract the probe tip and expose the screened slots of the tip for gas collection. The
-teflon tubing at the top of the extension pole was then attached to a vacuum box, and the electric
pump was activated. The system was allowed to operate for approximately 20-30 seconds to purge
the sampling apparatus. This prevents (1) sample dilution with "dead air volume" in the system, and
(2) sample contamination due to-contaminants in the system. After purging, a tedlar bag was attached
to the end of the teflon tubing inside the vacuum box. The motor was turned on, creating a vacuum
external to the bag causing soil gas to flow into the tedlar bag. Approximately 750 to 1000 mL of
sample was collected in the bag. The bag number, date, time, and sample location were noted in the
field log book. . :

Soil gas samples were analyzed by gas chromatography (GC) using a micro argon ionization detector,
The portable GC was powered by electrical cords extending from inside the service station to the van
where the GC was located. The GC was operated using a portable computer (IBM compatible) which
also digitally recorded all sample analyses, chromatograr_ns,'and operating parameters. At one point
. during the investigation, the battery supplying power to portions of the GC lost its charge. This
resulted in a 24-hour delay as the GC was shipped off site for repairs and returned, Upon receipt,
the. GC was checked and calibrated, QA/QC samples run for calibration verification, and
environmental samples analyzed, :

13




Obtaining soil gas samples was made difficult by the fine gravel deposits underneath the site, and by
the depth of the water table, The shallow soils underlying Jim’s BP are very fine silty clays as
described in Section 2.2, This adversely impacts soil gas sample collection in two ways. First, the
screen or slots of the soil gas tip can become clogged during advancement and subsequent retraction
of the soil gas sampling apparatus into the soil column. Additionally, the tightness of the formation
does not lend itself to the transport of a vapor phase in any direction. Thus obtaining sufficient
volumes of soil gas was sometimes difficult. Secondly, in some areas, water was encountered at very
shallow depths. In these instances, the soil gas probe was raised using the manual jack to a point
where soil gas could be collected (in some instances approximately 1 foot BLS). Under these
conditions the sampling procedure can be unreliable as air can travel from the surface around the
edges of the sampling apparatus and down to the soil gas probe tip. This dilution of true soil gas
with ambient air cannot be measured or corrected. Under these conditions, samples with undetectable
results are questionable and perhaps negatively biased (i.e. biased low), However, most of the samples
wee collected at a sufficient depth, such that ambient air interference was a cause for concern.

Soil gas results are discussed in Section 4.1 and Appendix B.

3.3 BOREHOLE AND MONITORING WELL INSTALELATIONS

The borehole and monitoring well installation program was conducted after the soil gas survey was
completed. Soil gas results discussed in Section 4.1 were used to guide the placement of boreholes.
A total of four monitoring wells were installed. The monitoring well locations have been selected to
accomplish two objectives. The first objective is to determine if all contaminated soil above MTCA
Method A cleanup levels was removed during previous excavations., The second is to evaluate the
lateral and vertical extent of potential ground water contamination. It was assumed that the ground
water flow direction was south-southwest based on the UST 1nvest1gat10n conducted at the Jim’s BP
site.

3.3.1 Borehole Installation

Soil Sampling Service, Inc. performed all drilling and well installation tasks with oversight by SAIC
field personnel. The boreholes were drilled using a 10-inch outer diameter, hollow stem auger
drilling rig. Al equipment that contacted any soil (e.g. hollow stem auger flights, split spoons, drill
plugs) were decontaminated prior to the start of drilling at any borehole. The boreholes were all
‘started in EPA Level C personal protective gear (air-purifying respirator with organic/HEPA
cartridges, tyvek, gloves, chemical resistant boots, hard hat, safety glasses, ear protection)., Air
monitoring was performed using an HNu PI-101 and a Mine Safety Appliances Combustible Gas
Indicator (CGI) meter at the time the asphalt was broken and at every sampling interval thereafter.
After 3 feet of drilling with no measurable levels of organic vapors (and noncombustible
atmospheres), personal levels of protection were downgraded to EPA Level D at the direction of the
site Health and Safety Of ficer.
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Boreholes were advanced to the appropriate sampling depth (e.g. 3 feet) when drilling was stopped.
A stainless steel split spoon was then attached to the drill rod and lowered into the borehole. The split
spoon was driven below the level of the auger flight using a 140 pound hammer with a 30 inch drop
height. The number of blows required to drive the split spoon for four, six-inch intervals was
recorded. In this fashion, the split spoon élways collected sample ahead of the auger flights to prevent
contamination, obtain representative samples, and minimize slough in the sampling apparatus. After
retrieving the split spoon, the borehole was monitored for released vapors with the CGI and HNu.
The split spoon was carried to the sample classification station where the Field Geologist tested the
sample for organic vapors upon opening of the split spoon. In addition, the percent recovery of
sample material in the spoon was recorded (excluding slough when possible). Sample material was
placed in appropriate sampling containers and in a plastic baggie which was sealed, The sample
containers were labeled and put in a cooler with ice. The baggie was then screened after several
minutes using the HNu to detect any volatile organic compounds that may have been release and
"concentrated” in the baggie. This screening was conducted for several qualitative purposes including:
ensuring health and safety conditions had not changed, for identification and submittal of "heavily
contaminated samples" for Jaboratory analysis, and to characterize subsurface conditions. The split
spoon was then carried to the decontamination area for cleaning as described below.

The drilling company then repeated the process of drilling {five foot sampling intervals) with SAIC
personnel performing the air monitoring tasks, soil sampling and classification, and split spoon
decontamination. This procedure was followed until water was detected in the borehole. At this
point, drilling was discontinued and the water level allowed to stabilize for a few minutes. The water
level was then measured using an electronic water level sounder and the depth to water (feet BLS) was
noted. Drilling and sampling continued in 5 foot intervals for approximately 10 additional feet below
the top of the water column, All soil cuttings were placed in plastic lined, steel, 55-gallon drums
which were sealed and labeled stating the contents, the origin of the cuttings, the date, and a point'
of contact at the Department of Ecology f or inquiries. All drums were moved via a drum dolly to the
southeast area of the Jim's BP lot and covered with plastic pending sample results and subsequent
removal by the Department of Ecology.

Decontaminatién of sampling equipment followed strict protocols to ensure cross contamination of
samples as a result of contaminated equipment did not occur. Contaminated (suspected contaminated)
items were placed in the decontamination area. The equipment was placed in the primary wash
bucket (alconox/water solution) and scrubbed using a nylon bristle brush to remove the majority of
soil particles. The equipment was then transferred to the secondary decontamination bucket (distilled
water) and scrubbed with a nylon bristle brush to remove the alconox solution and any remaifling
particles not removed by the previous step. The equipment was then rinsed with distilled water and
placed in the third decontamination bucket. Within this bucket the equipment was rinsed with
methanol followed by hexane to remove any organic contaniinants that may have adhered onto the
rough surfaces of the sampiing equipment. Finally, the equipment was rinsed with reagent grade
distilled/deionized water to remove any remaining solvents. Decontamination of heavy equipment
(e.g. auger flights) was accomplished using a portable steam cleaner. The contaminated equipment
was placed on. blocks over a large trough to collect decontamination water. The equipment was then
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sprayed thorcughly with a steam cleaner to remove contaminant particles and volatilize any organic
contaminants adhering to the surface. The decontaminated equipment was then placed on a clean
sheet of plastic or on the service truck for transport to the next borehole.

3.3.2 Monitoring Well Installation and Development

Monitoring wells were installed using factory cleaned casing and ‘materials (inspected prior to
installation). A one foot section of blank Schedule 40 PVC was attached to the bottom of the screen
(Schedule 40 PVC, 4" diameter, 10’ long section, 0.020 - inch slot size). The screen was lowered
partially into the borehole and a section of PVC riser pipe was screwed onto the top of the well
screen. The unit was then lowered further into the borehole until the unit touched the bottom of the
borehole. Once the well sump, screen, and casing were in place, the annular space around the screen
was backfilled with 10-20 silica sarid until at least 3 feet of sand was contained in the annular space
above the top of the well screen. A bentonite pellet seal was then installed to prevent surficial
contaminant migration to the lower depths (and subsequently into the wéll). The seal was installed
by pouring bentonite pellets into the annular space for at least a thickness of 2 feet. Water was then
added (if necessary) to the annular space to hydrate the bentonite. The seal was continued upward
using bentonite chips until approximately 1.5 feet below land surface. At this point additional water
was added to hydrate the bentonite. After sufficient time had elapsed for hydration, concrete was
mixed in buckets and poured over the hydrated bentonite to create the surface seal around the top
of the well casing and to anchor the flush grade monument, The monument was leveled and sealed
with concrete around the edges to ensure no cracks were present between the concrete seal and the
" surrounding asphalt.

Monitoring wells were developed using a centrifugal pump fitted with disposable tubing. At the time
of development, the tubing was lowered to near the bottom of the well, The static water level and
total depth of each well was measured prior to development, From these values, the water volume
required for well development or purging was calculated. To contain development water, 55-gallon
drums were placed near the well and water was pumped directly into the drums. Because the
formation in which the monitoring wells were installed is not highly permeable, each well was
pumped dry and allowed to recharge to remove enough water to ensure proper development and
purging. After each well volume, pH, temperature, and specific conductivity were measured to
characterize ground water quality and ensure that water representative of the formation had been
drawn into the well. The well was considered to be fully developed when pH, conductivity, and
turbidity measurements stabilized. The well was allowed to stabilize overnight prior to sampling to
ensure successful development.
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34 GROUND WATER SAMPLING

Ground water samples were obtained within 24 hours of successful well development. Prior to
sampling, the wells were purged of standing water using a disposable teflon-lined bailer suspended
by nylon rope. Purge water was containerized in unlined, 55-gallon, bung-top steel drums. Because
of the close proximity of well development and sampling (i.e. less than 24 hours), purging was
required. Chemical monitoring for pH, temperature, and specific conductivity was performed to
ensure a representative sample was collected.

Ground water samples were collected by lowering a disposable bailer into the water column in the
well, allowing the single check valve to close, and raising the bailer to the surface. A teflon bottom
emptying device was attached to the bottom of the bailer which allowed controlled pouring of the
sample into the sample jars. At each location, the volatile organic analysis (VOA) vials were filled
first to prevent loss of volatile contaminants; lead and TPH bottles were then filled using multiple
bails of water if necessary. At the time of sampling, the sample number, time, and date were noted
in the field log book. The samples were placed in a cooler with ice for temporary storage until
shipment,

3.5 SAMPLE CUSTODY AND SHIPMENT

. As samples were collected (soil and ground water), the sample locations, time of collection, sample
number, depths, and any chemical characteristics (e.g. HNu reading) were noted in the field log book.
The samples were placed in coolers with ice and stored until the end of the work day. At that time,
SAIC field personnel completed chain of custody forms, repacked the samples in coolers with ice and
vermiculite, and stored the samples overnight in locked storage. On the following morning, 2
representative of NET Pacific Laboratories, the subcontracted analytical laboratory, came to the Jim’s
BP site, inspected the samples. for damage, and completed the chain of custody thus relinquishing
SAIC from custody of the samples, The samples were then delivered direcﬂy to NET Pacific
laboratories where they were logged into their data management system.

3.6 LUG TESTING

Slug tests were performed in order to estimate the hydrauhc conductivity of the matenals in which
the monitoring wells are screened. Water levels were displaced by inserting a surge block which
consisted of a length of PYC tubing sealed at both ends and suspended by nylon rope. A slug test may
be performed by inserting the volume into the well and raising the water level within the well (falling
head) or by removing the slug and lowering the water level (rising head). In theory the hydraulic
conductivity determined, by either method will be the same.

17



Timed water level displacement measurements were recorded using a automated datalogger
manufactured by Thor International. This datalogger was equipped with a fifteen psi pressure
transducer and programmed to measure the water level in the well being tested every ten seconds.
Data was collected during the insertion and removal of the block, primarily to provide additional
information in case of malfunction. Data was collected during the f alling head test until a 100 percent
recovery was achieved (within the resolution of the data logger) and until a 95 percent recovery had
occurred on the rising head test,
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APPENDIX A

"WELL LOGS FOR WELLS LOCATED WITHIN A ONE
MILE RADIUS OF JIM'S BP SERVICE STATION






4.0 REMEDIAL INVESTIGATION RESULTS

Each field activity was performed to obtain specific data to help guide other field activities, more
fully characterize the nature and extent of contamination at Jim's BP, and to provide information to
facilitate the identification of feasible remedial alternatives and to exclude remedial measures from
consideration. The results of the field activities are described below as they pertain to the above
objectives.

4.1 SOIL GAS SURVEY

To help guide the placement of soil borings and monitoring wells, a soil gas survey was performed.
A total of 31 samples were analyzed from 27 sampling locations. Samples were initially collected from
31 Iocations as shown in Figure 4-1, however due to analytical difficulties, samples from 4 locations
were not analyzed. A summary of contaminant detections is presented in Table 4-1 (the results for
all samples are presented in Appendix B). -

Ethylbenzene and total xylenes were not detected in ansr of the soil gas samples. Benzene was
detected in 2 samples, while toluene was detected in 5 samples (3 of the detections are from soil gas
location SG#4 due to duplicate analyses). All detections occurred in soil gas sampling locations 4, 7,
8, or 13. The highest detection was 1 ppb of benzene. ' '

Although very low detections of volatile organic compounds occurred during the soil gas survey and
subsurface conditions were not ideal, the survey was deemed to be representative of subsurface
conditions. The water table was quite high in several locations which resulted in sampling depths of
1 foot BLS. This increased the possibility of sample dilution due to ambient air travelling down the
probe installation hole. In addition, due to perched water (or a high water table), soils were moist to
wet which was not conducive to vapor generation and transport. Thirdly, the formation materials,
silty clays, were dense and compacted further reducing the likelihood of vapor generation and
transport.

4.2 LOCAL GEOLOGY AND HYDROGEOLOGY

Information pertaining to the local geology and hydrogeology in the vicinity of Jim’s BP was obtained
primarily from the borehole installation program conducted during the RI. Initial local geologic and
hydrogeologic information was obtained from two previous UST investigations in the area, which
were previously summarized in the Jim's BP project work plans (SAIC, 1992). One of these
investigations was conducted 400 feet northeast of Jim’s BP at the former Cenex station. The
lithology encountered and observations with respect to the site stratigraphy are summarized below.
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Table 4-1

SOIL GAS SURVEY
Summary of Contaminant Detections
SAMPLE DEPTH CONTAMINANT CONCENTRATION (pf)b) Total No. of
iD Unknown
Benzene | Toluene | Ethylbenzene Total | Compounds
: Xylenes Detected

SG#1 1’ 01U 03U Q50U 09U o1 1
SG#4 14" 0.1U 0.1 os5U 09U 5
SG#4 1’4" 01U | 0.l 05U 09U 5
AD, .
SG#4 1'4" 01U 0.04! : 05U 0.9 U0 1
F.D. :
SG#5 1’6" 0.1U 03U 05U 09U 1
SG#6 3 0.10 03U Os5U 69U 3
SG#7 2°'1¢" 01U 0.1 05U 0.9 U 3
SGw#8 KM 03U Q55U 09U 3
SG#9 2'6" 010 03U 05U 0o U 1
SG#13 ¥ O5U 09U 4
SG#14 1’ 01U 03U 050 09U 8
SG#18 2’8" 01U 0.3 U0 Q3530 090 4
SG#19 kY 01U 03U Q35U 09U 1
5G#20 3 01U | 03U 05U 09U !

A.D.= Analytical duplicate

F.D.= Field duplicate

! Value is estimated

U= Comp_ound undetected at concentration shown

NOTE:

Shaded values indicate detections above the Practical Quantitation Limit (PQL)
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4.2.1 Local Geology

A total of four boreholes were installed in the immediate vicinity of Jim’s BP in order to evaluate the
subsurface geology. Borehole instatlation was conducted as described in Section 3.3.1. Soil in each
borehole was sampled at 5-foot intervals to provide lithologic descriptions of the soil column and to
screen the samples for possible submittal to the analytical laboratory. The borehole logs of each of
the four soil borings are presented in Appendix C. In general, very fine-grained sediments were
encountered during borehole installation, and gravel was present as the borings progressed in depth.

The subsurface geology at Jim’s BP consists of silty clays probably indicative of the regional deltaic
fan depositional environment discussed in Section 2.2.1. The initial 10 to 15 feet BLS in all four
boreholes consisted of dense silty clay with little or no coarse material. Below this, for an additional
depth of 5 to 10 feet was a dense silty clay which sporadically contained sand, banding (either due
to oxidation or slightly different colored clay), and in some cases small pebbles or gravel. Below this,
in all four boreholes at depths ranging from 18 to 22 feet BLS, a very dense, compacted silty clay with
gravel was present. During the installation of MW-1, which was drilled to a total depth of 33 feet,
this unit was present from roughly 18 to 33 feet BLS. This material typically required more than 50
blows with the down-hole hammer to obtain a minimal recovery in the split spoon. This unit was
encountered during the Cenex investigations at similar depths.- No coarse-grained, moderately to
highly permeable sediments were encountered during the drilling program.

4.2.2 Local Hydrogeolosy

To characterize the ground water conditions at Jim's BP, the four boreholes were completed as
monitoring wells. Of the six possible well locations specified in the project work plans, monitoring
wells were installed at locations 1, 3, 3, and 6 as shown in Figure 4-2. Construction details such as
elevation with respect to mean sea level, completion depths, screened intervals, and annular space
backfilling and sealing materials are presented in Appendix D. The four wells at Jim’s BP were
installed in the younger (Pliocene and Recent} unconsolidated materials that were deposited as part
of a deltaic fan of the Columbia river, or possibly in the weathered, upper member of the Troutdale
Formation (as evidenced by the gravel present at greater depth).

Static water levels were measured on four sebarate occasions and are presented in Table 4-2, The first

measurements for each well represent the depth to water encountered during drilling. There isa’
substantial difference in the static water levels between two sets of monitoring wells, Monitoring

wells MW-1 and MW-3 show a much greater depth to water than MW-5 and MW-6, It is believed
that this is due to a ground water mounding effect centered near the northern end of the UST pit at
Jim’s BP. The mound is probably centered near the north end of the pit because three USTs present
in the southern portion of the pit will displace much of the water in this end of the pit. Measurement
of two stand-pipes previously installed in the UST pit had higher static water levels than monitoring
wells MW-5 and MW-6. The groundwater mounding effect is possible because the backfilled material

in the UST pit has a much higher permeability than the surrounding soil, which would allow ground

water to drain into the pit at a much faster rate than it would drain out.
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Table 4-2

STATIC WATER LEVELS (feet, MSL)

Estimates K (cm/sec)!

7E-4

Monitoring | MW-1 MW-3 MW-5 MW-6

Well No.

Completed 268.81 268.85 271,26 271.49

Depth . :
DATE | 1op of 291.31 292.95 291.76 291.19

‘Casing , i
3/31-4/1/92* 278.31° 278.95 282.26 282.19
4/6/92 275.76 273.55 285.16 © 285.69
47792 275.76 273.55 283,56 285.64
4/8/92 275,76 272.60 283,46 285.39
5/12/92 273.59 272.28 - 283.16 282.12
Hydraulic Conductivity | 8E-5 4E-4 3E-4

Depth at which water was encountered during dnlhng
Hydraulic conductivities determined from slug test, see Appendix E
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The ground water mounding effect observed at Jim’s BP has made it difficult to interpret the ground
water gradient and flow direction. Therefore, it is only possible to provide a qualitative discussion
of these hydraulic parameters. The static water level in MW-1 is approximately one foot lower than
in MW-3, Therefore, it appears that ground water is flowing away (north to northeast) from the
excavation, However, an additional monitoring well which is not influenced by the ground water
mound is necessary in order to provide an estimated flow direction. It is suspected that ground water
levels in monitoring wells MW-1 and MW-3 are more similar to those in MW-5 and MW-6 during the
wet season. This observation is based on the presence of contaminants in a soil sample collected at
10 feet BLS in MW-~1. It is believed that these compounds are present due to downgradient flow of
contaminated ground water and that the contamination is due to residual ground water left behind
in the pore spaces of the silty clay as the ground water level dropped during the onset of the dry
season.

It is also difficult to speculate on the extent of the water-bearing zone encountered in MW-1 and
MW-3. The relatively low permeability of the silty clay allows for the formation of a perched zone(s),
whose areal continuity can be difficult to establish. Water is present at a similar depth in the Cenex
excavation, Cross-sections of the site stratigraphy and static water levels are presented in Figure 4-3.
From the cross-section, it is observed that the static ground water level is within the compacted silty
clay layer containing cemented gravel. This layer, based on the slug tests conducted in each of the
monitoring wells, has a horizontal conductivity range of 8 x 10° to 7 x 10* cm/second. It was
observed during well development that continuous pumping of these wells was not possible.
Typically, vertical hydraulic conductivities are several orders of magnitude lower than the horizontal
values. These values indicate a relatively low permeability layer(s) underlie the Jim's BP site, This
low permeability unit does not transmit water easily in either the horizontal or vertical direction,
Hydraulic conductivities for the slug tests conducted in all monitoring wells are presented in
Table 4-2, '

4.3 QUALITY ASSURANCE AND QUALITY CONTROL

Throughout all sampling activities, a variety of quality control samples were collected for chemical
analysis to monitor the effectiveness of procedures undertaken to maximize sample integrity. Quality
control samples were collected to monitor both field operations (i.e. the quality of the methods used
in producing representative samples of similar quality with little or no cross-contamination) and

' laboratory operations (i.e. precision, accuracy, and minimization of laboratory-induced sample
* contamination during chemical analysis), For the soil gas survey, both areas of quality control were

measured in the field since analysis of the samples occurred in the field rather than at an offsite
laboratory. ‘
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4.3.1 Soil Gas Survey Quality Control

QA/QC samples for the soil gas survey included instrument calibration and calibration check samples,
argon blanks, field blanks, analytical duplicates, and field duplicates.

Analvtical QA /QC

The GC was calibrated on a daily basis, prior to sample analysis, using gas standards, Calibration
checks were performed immediately after calibration, after every five samples as a continuing
calibration verification, and at the end of the day. The percent recovery of the calibration check
samples had to be within 70-130 percent of the true value. If the calibration check was out of this
range, then the check sample was reanalyzed, and if still out of the recovery limits, the system was
recalibrated,

In addition to the calibrations and calibration verifications, GC blanks (argon blanks) were analyzed
following the analysis of a high concentration standard or environmental sample to ensure
contaminants were not being carried over to the next sample analysis, No argon blanks showed any
detectable concentrations of any compounds. As a further QA/QC check on system performance, an
analytical duplicate was performed. Both the sample and the analytical duplicate showed
concentrations of toluene below practical quantitation limits, but above instrument detection limits
(IDL); as such, the results must be qualified as estimates. However, the relative percent difference
(RPD) of the low detections was only 17.]1 percent,

Soil Gas Survey Field OA/QC

A field duplicate was collected at SG#4 and analyzed. The original sample and the duplicate did not
have contaminants above practical quantitation limits, but did contain concentrations of toluene that
were estimated (i.e. just above the IDL). The RPD of these two samples was 62 percent, Field blanks
were collected every day to ensure that sampling procedures and equipment were not resulting in
sample cross-contamination. No field blanks contained detectable concentrations of any compounds.
More information concerning QA /QC for the soil gas survey can be found in Appendix B.

4.3.2 QA/QC for Field Activities
Field guality control samples included: trip blanks, equipment blanks, field blah'ks, and field
duplicates. The number of environmental samples, associated QA /QC samples, and chemical analyses

are presented in Table 4-3. QA/QC samples were collected at a frequency of greater than 10 percent,
Each type of field QA/QC is discussed in the following sections.

Trin Blanks

Trip blanks are prepared by pouring laboratory grade water into two 40-ml VOA vials at the
laboratory. The vials are placed in the sample shipping cooler that will contain the samples for the
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Table 4-3
SUMMARY OF FIELD SAMPLING ACTIVITY

Analytical | Environmental Field Field Equipment Trip
Method Samples Duplicates | Blanks Rinse Blank

Media/Analyte

TPH WTPH-G 8 H 1 1

BETX ) SW5030/8020 8 1 1 1 1
1

Lead SW5030/7421

e

TPH 4 1 1 1

TPH 4 1 1 1

BETX | SW5030/8020 4 1 1 1 ]
' 4 1 1 1

Lead » SW5030/7421
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entire day, The trip blanks then accompany the samples collected during the same work day, are
manifested and packaged with the environmental samples, and shipped to the laboratory with the
samples for analysis. During the Jim’s BP investigation, trip blanks received by the analytical
laboratory contained air bubbles which invalidate the use of the vials for VOA (or in this case, BTEX)
analysis. The problem was identified by field personnel, however, the problem could not be rectified
in time to transport new trip blank samples with the soil samples, At the time of ground water
sampling, valid trip blank samples were obtained, however the field personnel marked "YOA" for the
type of analysis rather than "BTEX" which the laboratory was contracted to perform. The laboratory
failed to notify field personnel of the error for clarification before the sample holding time expired.
Thus the trip blank associated with the ground water samples was not analyzed,

Equipment Blanks

Equipment blank samples were collected by pouring laboratory-grade water over decontaminated
equipment (e.g., split spoon and a new factory-sealed tefion bailer). These samples are designed to
monitor the effectiveness of decontamination procedures or to ensure that disposable equipment (such
as a teflon bailer) is received from the factory free of contamination. Equipment blank samples were
submitted for the same analysis as the environmental samples. The analytical results for all equipment
blank samples are presented in Table 4-4. No contaminants were detected in any of the equipment
blank samples, indicating that sample contamination from improper decontamination procedures did
not bias the analytical results with respect to the environmental samples.

Field Blanks

Field blank samples were prepared by pouring laboratory grade water directly into sample containers
while in the support or contaminant reduction zone. Field operations were ongoing at the times when
the Tield blanks were collected. Analytical results of the field blank samples, shown in Table 4-4,
showed no contaminants were detected in any field blank samples, This supports the conclusion that
ambient conditions did not bias the analytical results with respect to the environmental samples.

Field Duplicate Samples

Field duplicate samples are designed to measure the representativeness and reproducability of field
sampling activities. Two field duplicate samples were collected, one during soil sampling and one
during ground water sampling. A summary of the field duplicate sample results is preéénted in Table
4-35. The soil duplicate sample was collected from the same split spoon as the environmental sample.
However, to prevent loss of volatile constituents, the sample was not homogenized when placing
sample material in sampling jars. The sample material for lead analysis was homogenized as loss of
contaminant was not expected due to mixing. This is also reflected in Table 4-5 as a greater RPD
exists for the volatile constituents than for lead (excluding the nondetectable value). Additionally,
the low contaminant levels skew the RPD high as a 1 ppb difference in the sample results becomes
significant when the calculations are performed. Overall, the differences shown are relatively low,
sampling procedures did not bias the analytical results with respect to the environmental samples.
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Table 4-4

QUALITY CONTROL SAMPLE RESULTS (ug/L)

HAZARDOUS Quaiity Control | EQUIPMENT | FIELD FIELD { EQUIPMENT TRIP
SUBSTANCE Sample RINSE BLANK { BLANK RINSE BLANK
Dats 4-02-92 4-02-92 | 4-08-92 4-08-92 4-08-92
Benzene 05U 050 4U 4U NA
Ethylbenzene- 050 05U 4U 40 . NA
Toluene 002U S002U0 | - 4U 4U NA
Xylenes 0.50 05U 40U 4U NA
Lead 0.5U 05U 2U 2U NA
Total Petroleum 250U 250U 250U 250U NA
Hydrocarbons- Diesel _
Total Petroleum 250U 2500 2500 2500 NA
Hydrocarbons- Gas ' -

U- The analyte concentration is less than applicable listed reporting limit.
NA-Trip blank exceeded holding time and was not analyzed.
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Table 4-5

SUMMARY OF FIELD DUPLICATE ANALYTICAL RESULTS

LOCATION SAMPLE ID DETECTED CONCENTRATION | PRECISION AS
(Duplicate ID)} | COMPOUNDS * {ug/kg) RPD (%)
{Duplicate
Concentration)
e P S L i e e

Monitoring - SB-5-2 Toluene 7(S) 333

Well #5 (SB-5-2D) '

(s0il) : Total Xylenes 45 (11) 121.4
Lead 9 (8) 11.8

M'onitorin_g MW-1 Benzene 7(7) 0

Well #1 MW-1Du '

(waten) ( P) | Ethylbenzene 4 (4) 0
Xylenes - 6 (5) 18.2
Lead 3 (2U) 40.0*

* Calculated assuming duplicate value is the reporting limit (i.e. 2 ug/kg)
U- Compound undetected at concentration shown
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4.3.3 Laboratory Quality Control

Laboratory quality control programs include comparison of environmental samples to established
holding times, measurement of quality control samples including matrix spike/matrix spike duplicates,
surrogaté spikes, method blanks, and analytical duplicate samples. A brief description of quality
control methods and the results is presented below. Laboratory QA/QC data is presented in Appendix
F with the analytical results. '

All samples were analyzed within allowable holding times as stated in the Project Work Plan
(SAIC, 1992). One trip blank sample was sent to the laboratory and as previously discussed, due to
a documentation error on the chain of custody form, the holding time expired before the problem was
recognized and the sample analyzed. As shown in the chain of custody forms in Appendix F, the
laboratory attested to the acceptability of the samples by inspecting the sample cooler and releasing
SAIC of sample custody by signing the chain of custody. '

Precision

Precision refers to the reproducability of results among replicate measurements of a single analyte.
Two matrix spike and matrix spike duplicate samples (MS/MSD)-of each media (total of four
MS/MSD samples) were analyzed by the laboratory to determine precision. - The results of these
analyses is presented in Table 4-6. The precision limits for the pro ject were met for all samples for
all analytes with the exception of TPH-diesel in water, The control limit was 15% RPD, and the
MS/MSD sample run for TPH-diesel returned an RPD of 17 percent. However, diesel fuel measured
as total petroleum hydrocarbons was not detected in any of the water samples, Therefore,
qualification of TPH-diesel results in terms of precision is not necessary.

Accuracy

Accuracy refers to the degree of difference of a measured value to the true value. Accuracy may be
expressed as the percent recovery of an analyte that has been added (spiked) to an environmental
sample at a known concentration prior to analysis. Two MS/MSD samples were analyzed for each
media {water and soil) for BTEX. Only one MS/MSD was run for lead in soil and water, and one for
TPH-diesel in water. The results of these analysis is summarized in Table 4-7. All of the data was
within quality control limits specified in the QAPP. Therefore, none of the analytical data for the
environmental sample results must be qualified relative to the accuracy of analysis.

Method Blanks
Method blank samples are 'analyzed by the laboratory to ensure that sample handling, extraction

procedures, and measurement procedures are not resulting in cross contamination of samples. Atleast
one method blank was analyzed along with each group of samples received by the laboratory. No

contaminants were detected in any of the method blanks. Therefore, the analytical results of

" environmental samples do not have to be qualified with respect to cross contamination of samples
while undergoing analysis at the laboratory.
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Table 4-6

MATRIX SPIKE / MATRIX SPIKE DUPLICATE PRECISION

COMPOUND RPD (%) RANGE RPD UNIT* DATA
I ACCEPTANCE
Benzene 2.0-3.1 22 Yes
Toluene 3.0 22 Yes
Ethylbenzene 2.0-4.2 22 Yes
Xylene 2.0-3.1 22 Yes
TPH-Gas <1.0-2.9 15 Yes
TPH-Diesel 17 15 Yes?
Lead 3.2 15 Yes
Benzene 2.5 Zi Yes
Toluene | 1.1 22 . Yes |
Ethylbenzene 2.2-2.3 ' 22 Yes
Xylene 1.1 22 Yes
TPH-Gas 25 15 Yes
Lead <l 15 _ Yes

! QA/QC limits were obtained from USEPA Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, Third Edition, SW-846; Washington Department of Ecology,
Guidance for Remediation of Releases from Underground Storage Tanks, Appendix L, Total
Petroleum Hydrocarbons Analysis for Soil and Groundwater, October 1991,

Data accepted although the precision limits were exceeded because no ground water samples
contained detectable amounts of diesel fuel measures as total petroleum hydrocarbons.
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Table 4-7

MATRIX SPIKE RECOVERIES

COMPOUND NO. OF SPIKE % ACCEPTABLE DATA
MS/MSD - RECOVERY RANGE! ACCEPTANCE
ANALYSES RANGE
Benzene 2 95-101 60-140 Yes
Toluene 2 98-103 60-140 Yes
Ethylbenzene 2 94-101 60-140 Yes
Xylene 2 96-101 60-140 Yes
TPH-Gas 2 102-105 50-150 Yes
TPH-Diesel 1 66-78 50-150 Yes
Lead 1 101-104 Yes
“B_enzen'e 2 80-82 60-140 Yes
Toluene 2 91-92 - 60-140 Yes
Ethylbenzene 2 86-88 60-140 Yes
Xylene 2 g88-89 60-140 Yes
TPH-Gas 2 80-82 50-150 ° © Yes
Lead 1 84-85 75-125 Yes
! QA/QC limits were obtained from USEPA Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, Third Edition, SW-846; Washington Department of Ecology,
_ Guidance for Remediation of Releases from Underground Storage Tanks, Appendix L, Total
Petroleum Hydrocarbons Analysis for Soil and Groundwater, October 1991.
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Completeness

Completeness is expressed as the percentage of valid samples obtained for a given sample set. For the
RI phase of the investigation, 9 soil samples and 9 water samples (including QA/QC samples) were
snbmitted for analysis, All sample data was accepted giving a 100 percent completeness rate for the
project.

4.4 SOIL SAMPLING RESULTS

During the drilling of all boreholes, soil samples were collected using a stainless steel split spoon. As
previpusly shown in Table 4-3, eight environmental soil samples were collected during the
investigation and analyzed for BTEX, TPH (gasoline fraction), and total lead. The results of these
analyses are presented in Table 4-8, Laboratory data are presented in Appendix F.

For this phase of the RI, lead results in soil are difficult to interpret because no background soil
samples were collected to form a basis of comparison for lead in soils. The range of lead values (4.3-
11 mg/kg) are below the MTCA Method A Cleanup criteria of 250 mg/kg by more than an order of
magnitude. Whether these low concentrations of lead are comparable to background or are slightly
elevated cannot be determined with presently available data.

Ga_iéoline, measured as total petroleum hydrocarbons, was detected in only one soil sample, from -
location MW-6 over a depth of 3-4.5 feet BLS. This corresponds to the area of heaviest
contamination during previous remedial activities [the release reportedly occurred from the eastern
tank - closest to the MW-6 location (see Figure 4-2)]). The concentration of TPH-gasoline in the
sample was 31 mg/kg, approximately one third the MTCA Method A Cleanup criteria of 100 mg/kg.

Because some components of gasoline are not soluble in water, and the specific gravity of gasoline
(0.729 at 15°C) is less than that of water (1.0), the detection at a depth of 3-4.5 feet BLS, above the
buried depths of the tanks (approximately 12 feet), is a reasonable finding (API, 1989). Assuming
soil vapor transport is not the primary mechanism for gasoline migration in the subsurface, the most
likely transport mechanism would be "floating” on a rising water table and subsequent deposition to
- s0il. This would also imply the water table reaches elevations of approximately 3 feet BLS at the
Jim’s BP site (which was noted during the soil gas survey). However, once liquid hydrocarbons are
in the unsaturated zone, the migration tendency would be downward due to the influence of gravity.
Thus two scenarios are present for migration of TPH. First, the water table is fairly constant
underneath the Jim’s BP site. In this scenario the water table would impede vertical migration of
liguid phase hydrocarbon contamination and thereby promote horizontal spreading. The second (more
-likely) scenario would be a fluctuating water table. Under these conditions, the liquid phase
hydrocarbons would alternatively rise on the water table and fall as the water table drops (due to
gravitational influences in the unsaturated zone). Here vertical migration is enhanced over horizontal
migration, however the vertical extent of -contamination would be limited to the vertical extent of
fluctuations in the water table (API, 1989). The exact nature of plume migration and subsequent soil
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contamination resulting from soil particle wetting by liquid phase hydrocarbons is unknown.
However, because soil contamination is slight, the potential for contaminant migration as a "plume"
is unlikely.

Review of Table 4-8 shows BTEX compounds to be present at very low levels (well below MTCA
Method A Cleanup Levels) throughout the soils underlying Jim’s BP, Benzene, was only detected at
MW-6 at a depth of 3-4.5 feet. The detection of benzene was at levels over an order of magnitude
below MTCA Method A Cleanup criteria. The other BTEX components, ethylbenzene, toluene, and
xvlenes, were detected more frequently (at more locations and more depth ranges). This is consistent
with their higher solubilities and a fluctuating ground water table, All the detections were at least
an order of magnitude below the MTCA Method A Cleanup criteria, and in many cases, the
detections were two orders of magnitude less than the cleanup level. Review of the results does not
reveal any apparent trends of contaminant migration (other than the highest concentrations of BTEX
were generally found at MW-6). The contamination seems to be dispersed at low concentrations
relatively uniformly throughout the depths studied in this RI. :

45  GROUND WATER SAMPLING RESULTS

A total of five ground water samples (including 1 field duplicate) were collected from the four
monitoring wells installed as part of this RI. Samples were analyzed for BTEX, total lead, TPH-
gasoline, and TPH-diesel. The results of the ground water sampling are presented in Table 4-9, and
are shown in Figure 4.4. Laboratory data may be found in Appendix F.

Lead was detected in samples from 3 locations, MW-1, MW-5, and MW-6. However, only in MW-6
did the lead concentration (6 ppb) exceed the MTCA Method A Cleanup criteria of 5 ppb. Lead
levels were found in highest concentration in the soils at this location, as were most of the BTEX
constituents. This well also appears to be the most highly contaminated with constituents in the
ground water. ‘

Ground water samples were analyzed for total petroleum hydrocarbons (gasoline and diesel fractions).
No detections occurred for the diesel fraction in any of ‘the ground water samples, Gasoline,
measured as TPH, was found in the two wells closest to the former excavation area (MW-5 and
MW-6). Sample concentrations were 1,000 and 1,500 ug/L respectively, both of which are
concentrations at or above the MTCA Method A Cleanup Level of 1,000 pg/L., This cd‘fresponds well
with documented spill areas (and subsequent remedial actions), with the highest levels of soil
contamination, and with the static water levels presented in Table 4-2. BTEX compounds were
detected in the samples of ground water at alf of the monitoring wells except MW-3. Monitoring
wells 5 and 6 had the highest concentrations of BTEX compounds with benzene, ethylbenzene, and
xylenes all detected in concentrations above MTCA Method A Cleanup criteria. Toluene was not
-detected in concentrations above cleanup levels in any of the wells, Benzene was also detected above
cleanup criteria in MW-1,
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The solubilities of benzene (1,800 mg/L), toluene (540 mg/L), ethylbenzene (150 mg/L), and xylene
(200 mg/L) in water (Dept. of Ecology, 1992), as components of gasoline, may migrate as a dissolved
phase in ground water by either advective or dispersive processes. Advective process transport
chemical contaminants by the movement of ground water (API, 1989). Slug tests showed the
formation materials underlying the Jim’s BP site to be of low permeability which would tend to
impede ground water flow. Thus migration of BTEX with ground water would tend to be a fairly
slow process at the Jim's BP site. o

Hydrodynamic dispersive forces tend to dilute contaminant concentrations within a dissolved
hydrocarbon plume. Dispersion can occur through two processes, chemical diffusion and mechanical
mixing. Chemical diffusion occurs in areas of very low hydraulic conductivity and very low flow
rates resulting in a radial dispersion of chemical contaminants away from a source (API, 1989),
Because mounding effects near the excavation area may create hydraulic head differentials large
enough to induce some ground water flow, chemical diffusion is probably of little significance at this
site. - Mechanical mixing processes, caused by movement of ground water (either laterally or
vertically)is probably of more significance as a transport process than chemical diffusion. As shown
in Table 4-2, static water levels may show a gradient to the northeast (refer to monitoring wells 1 and
3, which are drilled and screened at nearly the same elevations with respect to mean sea level). Field
studies have shown chemical dispersion to be greatest along the direction of ground water flow,
primarily due to mechanical mixing (API, 1989), BTEX compounds were not detected in MW-3
(apparently upgradient), were highest in MW-6 (original contaminant source area), and just detectable
in MW-1 (apparently downgradient), Thus it appears a very small ground water plume inay be
defined by these three wells. This plume suggests that the ground water flow path is to the northeast
(toward the CENEX excavation) and the edge of the plume terminates in the vicinity of MW-1, The
full extent of the plume perpendicular to the projected ground water flow pattern cannot be
accurately determined with currently available data.
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5.0 CONCLUSIONS

Based on the results of this RI, the following conclusions have been reached regarding the physical
and chemical setting of petroleum hydrocarbon contamination in the subsurface at Jim’s BP Service
Station in Battle Ground:

(1

@)

(3)

4)

(%)

(6)

(M

Contaminants remaining in the subsurface soils at the site are below MTCA Method A
Cleanup criteria, This indicates that previous remedial measures taken (soil excavation in the
vicinity of the current USTs) removed the most heavily contaminated soils.

- Residual soil contamination at the site is heaviest along the fringes of the previous excavation

(as indicated by soil sampling results of MW-5 and MW-6): Soil contamination by petroleum
hydrocarbons (TPH-gasoline) appears to be higher in the unsaturated zone. Low
concentrations of BTEX compounds were detected in soil samples at depths down to 20 feet
BLS presumably due to transport processes of dissolved species in ground water.

The remaining subsurface soil contamination is partitioning into the vapor phase and into
ground water as indicated by detections of contaminants in both the gaseous and aqueous
phases. The rate of partitioning and the maximum contaminant levels expected in each phase
could not be determined with presently available data.

Although the soil gas survey data confirmed the correct placement of monitoring wells, soil
gas concentrations do not indicate the presence of significant contamination. This, in
conjunction with observations during drilling and soil sampling results supports: a) soil
contamination is not extensive both in terms of concentration and areal extent, and b)
formation materials (primarily silty clays) are not conducive to the vapor phase generation or
transport of contaminants,

Ground water at the site is currently contaminated above MTCA Method A Cleanup criteria
for benzene, ethylbenzene, xylenes, TPH-gasoline, and lead at one or more sampling locations.

The areal extent of ground water contamination has not been fully characterized. However,
sampling data indicate heaviest ground water contamination near the current USTs with lower
concentrations downgradient at MW-1. The spatial boundaries of the ground water plume
cannot be completely defined with currently available data.

It is not known if contaminated ground water represents residual contamination from the spill

prior to remedial excavation, or if the current levels of soil contamination are high enough
to constitute a continuing source of contamination to ground water.
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(8)

€}

(10)

(1)

Review of static water levels in MW-1 and MW-3, in conjunction with chemical data of the
ground water, appears to indicate the ground water flow direction is to the northeast (at the
depths investigated during this RI). The effect of ground water mounding observed in the
vicinity of the UST pit has not been determined with respect to ground water flow direction
and contaminant distribution.

During well development and slug testing, field personnel noted slow recovery rates of the
wells and that continuous pumping of ground water from the wells did not appear feasible. -

Chemical contamination under the Jim's BP property and the immediately adjacent lot to the
east (MW-6, MW-1) does not appear to be influenced by contamination from the Cenex site
located northeast of Jim’s BP.

Data from borehole logs, observations during drilling, sampling results, and the chemical
characteristics of the contamination present, and other geological reports for Clark County
indicate that further vertical migration of significant contamination into the Troutdale
Formation is uniikely, Additionally, well logs for the surrounding area (one mile radius from
the site) indicate drinking water is obtained at depths of at least 40 feet BLS and more often
at depths of greatef than 50 feet BLS, It is unlikely that contaminants present at this site, at
current concentrations and without a continuing source of contamination, will introduce
contaminants at concentrations above the MTCA Method A Cleanup Levels into the ground
water used to supply drinking water for Battle Ground.
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File Original and First Copy with
ithe Division of Waler Management
Second Copy — Owner's Copy
Third Copy — Driller's Cop¥

WATER WELL REPORT
STATE OF WASHINGTON

Application No. .ol

DS #5 Permit NO/

(2) LOCATION OF WELL: County.n e —

— . NW..% .NB.% sec..8.2 T..3..N, R.ZE..wM,

Bearing and distance from section or subdivision corner

Domestic [@ Industrial 1 Municipal T
Irrigation [ Test Wwell [1  Other |}

(3) PROPOSED USE:

(10) WELL LOG:

Formaticn: Describe by color, character, size of material and structure, and
show thickness of aguifers and the kind end nature of the material in each
stratum penctrated, with ot least one entry for each change of jormation.

. O . ber of well _
(4) TYPE OF WORK: Y750 Than ey MATERIAL FROM | TO
New well ;3] Methed: Du . -
Deepened D Cable [ Drven O _Brown rockey soil 0 1
Reconditioned [J Rotary (]  Jetted [1 | _Brown rockey clay 1...38
; AT 18 28 Braars:
(5) DIMENSIONS: Diameter of well .. [ inches. ' '
\ 117 i of Jeted well..116 Bropn_sandy clay yz'f 28 78
JR— i T @ P 1Y
Drilled....... LLL. f1.  Depth © comple Rrown gandy clay w/seams of _
(6) CONSTRUCTION DETAILS: _ _sand and wa 'ht;r g:SL %1
_Cemented grage
Casing installed: ..§_..” Diam. from .....Q. fi. to 2113 1. .
" Threaded {J .t Diam. from ... .. It. to PEI‘th ceme nted gravel & water 111 117
Welded (X ¥ Diam. £rom v I 0
Perforations: yes3 Noid 3
Type of periorator‘usp.ﬂ
SIZE of perforations . [V TN - U in..
perforations from ft. to ft.
perforations from it. to £t.
... perforations from ft. to .
Screens: yes[] NoX _
’,_'“"“f*‘““m" Name PP, Feoommond sebting pump akx betwedn 100 land
Diam. e _ S10t SIZ@ wurserereens TTOM oL J— £t 110 feot
DA ceiesemmensns S0t SiZ€ .wierememsme IFOM ft. to 1t
Gravel packed: vesQ NoE  Size of graveli mnmes
Gravel placed from it. to £t.

Surface seal: yes X No[l To what depth? YA W 2

Materia! used in seal. Bantonite & Cuttings.

Did any strata contain unusable water? Yes [J No I
Type 0f WALEI T rmcimsemmasiscssrmmrsieenesas Depth 0f 5tratd s
Method of sealing strata off
(7) PUMP: manusacturer's Name
Type: ’ Hp
. Land-surface elevation
(8) WATER LEVELS' above mean sea level....

ft.

Static level 57 £t. below top of well Date...A/ZD‘(.!zz....
Artesian pressure et DB. DET SQUATE jnch  Date.
Arxteslan water is controlled by

(Cap, valve, ete.)

Drawdown is amount water level is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes ] Nof If yes, by WhomY . cmeenns erereraan eneisienen
Yield: gal./min. with ft. drawdown after

”» " "”

Recovery data (tlme taken as zero when pump turned oft) (water level
messured from well top to water level)

Water Level Weter Level

Time Water Level | Time Time

Date of test
Bailer test...l5....gal./min. with.....32 .. ft. drawdown after.

Arteslan flow. g.p.m. Date

Work started Wik 1972, Completed... B0 19.05..

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

Drilling, Inc,

(Person, firm, or corporation)

9906 N.E. 67th Street, Vancouver, W,

NAME..Zent

Address

[Signed]%

223-02-327

Lirense No..&!

Temperature of Wateri. - Was a chemical analysls made? Yes O Nefd

(USE ADDITIONAL SHEETS IF NECESSARY)

. ¥. No. 7356—05—{(Rev. H=80)--5-68.



File Original and First Copy with
Department of Ecology Application No. ...
Second Copy — Qwner's Copy W‘ATER WELL REPORT
Third Copy — Driller's Copy STATE OF WASHINGTON Permit No. ... . ...
(1) OWNER: Nan‘neDrCOfflUZd AUATEEE .. evveiecrsaveisesrersosiaon rssssneos e semmmsetessssssssssesecsssss oo ses et se sk ot eshpeme et e ane et ]
(2) LOCATION OF WELL: County.u..n.conrer SSEE _ 2 NLR. 2E WM.
Bearing and distance {rom sectlon or subdivision corner
{3) PROPOSED USE: Domestic [§ Industrial [0 Munieipal [ (10) WELL LOG: ]
frrigation [0 Test Well [J Other [J | Formation; Describe by color, character, size of material and structure, and
. " :g%t&guckne.:s ctyfé:qm);ehrs grid t?tae kind cénd nature of the material in each
ene
(4) TYPE OF WORK: Owrer's number of well penetrated, with ot least one entry for each chcmge of formation
Y jf more than oRe) ... v MATERIAL FROM
New well R Method: Dug [J Bored [
Deepened [} Cable [ Driven [J TR S : ~
Reconditioned {7 : Botarym Jetted [3 gravel cloy trown 0 e
2lzy gravel brown 5 }_9
(5) DIMENSIONS Diameter of well . 98 inches sondy 2lay grav 17 £
Drined Y e ft,,  Depth of completed well 3. !‘.d g‘:‘avel o '“,, 68 SQ
FE— pepmers e - v d S
(6) CONSTRUCTION DETAILS: 2.0¢ Sreyil nolX LTAV -gi:, 33
] sond JTEvel TT&Y !
Casing installed: . 8 » piam. from nof iRt 2324 1. = E . S
Threaded OJ . Diam, from ft. to ft.
Welded [X [ 7. JR—. - 3
Perforations: yes(y No[Z ’ ]
Type of perforator used
SIZE of perforations ..o 1T 1 R ¢ « 1
... perforations from ft. to 1.
. perforations from ft. to 1t.
.. perforations from ., fi. to .
Screens: ves[] No (X
Manufacturer's Name .
Type Model NO.immmsismmmsasens
Diam. .- Slot size from P 3 T 1. TR
Diam. wooonnnn. Slot size from o 1. t0 t. ]
Gravel packed: yes7  mNo Gize Of ETAVEl! wurmrmsssemanerinns
Gravel placed fTOM wovrmmessmaairinn F 4 70 1 TSRO 1 3
Surface seal: vesxy wo To what deptn? . . £t — S
Material used in sealpenbonine. & drill :
Did any strata contain unusable water? Yes E] ) No
Type of WateX?o e tscnsnsssarasinies Depth of strata....cmeoien.s
Method of sealing siratz off T .
(7) PUMP: manutacturer's Name
Type: HP )
' . Land-surface elevation
(8) WATER LEVELS: above mean sea level.... ...
Static level ft. below top of well Date.. ;
Artesian pressure . ..]bs. per square inch Date..
Artesian water is controlled by
(Cap, valve, ete) -4
L TESTS: Drawdown is amount water level is g ~ .
(9) WEL STS lowered below static level Work started 12/41/ 79 19 } Complet.ed...............:—!.-:21..2...../..71?...-.....'

Was a pump test made? Yes [0 No 0 If yes, by whom? s
Yield: gal./min. with ft. drawdown after

" » . » o

” » " "

Recovery data (time taken as zero when pump turned off) (water level
measured from well top 10 water Jevel)

Time Water Level | Time Wuater Level Time Water Level
Date of ¥ . - ,
Baijler test... ﬁb w.gil./min, \:«rn‘.h..?6 ......... ft. drawdown merl

g.pan. Date

Artesian ﬂow ‘
Was a chemical analysis made? Yes (3 No &

Temperature of Water......

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

hrs,

WELXL DRILLER’'S STATEMENT:

This well was drilled under my jurisdiction and this report i=,
true to the best of my knowledge and belief.

Lo,

NAME.....2e0h. Dr3l1ing,,
. (Person, ﬁrm, or corporatmn) (Type or print) P
Address...... L4303k JC*—nvj ...... e C'-W“'T: ._.,_“1 98‘36

[Sigried]. f (Jv‘w\

(We!l Driller) -
License No....5% .302"“}500 ......... Date j/ 2/ 20 19.




File Original and First Copy with
Departiment of Ecology

Second Copy — Owner’s Copy
Third Copy — Driller's Copy

WATER WELL REPORT
" STATE OF WASHINGTON

Application No.

Permit No., .... .

(1) OWNER: wame........nale Lubbers / Roy Blece .

LHadl 5700 Franklin Vancouver,Wa. 98663

(2) LOCATION OF WELL: county

Bearing and distance from section or subdlvision corner Site:

............ S et LR

Lot# 12 Spring Brook Sstates 1&

NSy NW_ .y seel.. TN, R B W

Domestic ) Industrial [ Municipal []
Irrigation [3 Test Well ] Other [®]

(3) PROPOSED USE:

QOwner's humber of well

(4) TYPE OF WORK:

(10) WELL LOG:

Formation: Describe. by calor, character; $ize of material and structure, and

- ‘show thickness of aquifers and the kind and mature of the material in each
stratum penetreted, with at least one entry for each change of formaiion.

(if Inore than onejin .. o MATERIAL FROM 1 TO
New well »it Method: Dug ] ) :
Deepened | ] Cable 0 Driven | ———— 00 = — -
Reconditloned O Rotary 3 Jetted T | JOD- soil 0 2
) Reddish brown clay - 2 i 25
(5) DIMENSIONS. Diameter of well ... e 6 inches. _,BI’OkEl’-]'__l_’.'_QC_]‘_{_'_bI'OWﬂ _cla r - 25 L 48
Drilled....... @ P ft. Depth of completed well....5. 207 ..ot brown ey ..o 2 bn
_ _ Greyrock ... - .. - . ) 67
(6) CONSTRUCTION DETAILS: ge@, ‘C_l.a‘fl.dicomboszd(; ock '_"_'""%“'"TBQ ~
. . e T ok (o}
Casing installed: _6__ - piam. trom , Q.0 1. to 18316% | 7 gog.n;eg ——— 3/ : 0 1%%
Threaded O LVC..4...." Diam, from =20 ... ft. 10 £ #t eCOmpos oc. -
Welded I ™ Diam. from . to° g, | Brown clay : 120|155 _
) - - Grey-roegk-—- - - 155 (166
Perforations: vesg NoO __ Brown rock.. - - 166 175
Type of perforatoer. used....y....é...aam i Red rock soft e 175 i 80 -
SIZE of perforations ... .. in. by y "
. Perforations from .48 f. 'B'zgkﬁe“p—g? BV rock, wailer 1& - 200
........................ perforations from . Gre.v -I‘OCI{_. 200 20?
........................ perforations from . LA
“Screens:. ves [0 Nofig
Manufacturer's Name.. =
Type —
Diam. ..o SlOt size — e .-
Diam. .- ... Slot size I
) ; _ i
Gravel packed: Yes[d NoXll Slzeof gravel: . I, o
Gravel placed from 1. to 1t. B i e
Surface seal: vesgg NoO To what depth? o k3 R —
Material used in seal..Bentonite & fill REOEINVED _
o ) ) e ey
Did any strata contain unusable water? Yes O L
Type Of WALEr fumeuessrssmssssemoss Depth. 0f Strata e Thonid i A n 10a |
Method of sealing straia off. U IJU4F_" i
7) PUMP: : ) Department of Ceology ~
( ) U Manufacturer's Name Southwess BAmiang! Afice —
. Type: .. HP a3 :
. Land-surf 1 ti -
(8) WA-TER LEVELS: at?:vesme:gesgae\]':vﬁ?... .......................... 1.
Statie level 75 ft. below top of well Date.‘.?-:’t-..&:&........ : -
Artesian DreSSUre ...ume.scsssmsesss lbs, per square inch Date....... n=
Artesian water is controlled by -
] (Cap, valve, etc.) .
() WELL TESTS: ﬁl;ggteigwbne s amount watar level is U AR S
: Work started . JUl¥..2....... 10.8%. ¢ oduly. 3., 168
Was a pump test made? Yes[§ No P 1f yes, by Whom P nemssncncnns = - . ” omplftef‘ JuLY. 3o lﬂ*
Yield; gal/min. with tt. drawdown atter . . hrs, | WELL- DRILLER’S STATEMENT:
Z - — " " This well was drilled ‘Under my jurisdiction and this report is

Recovery data (time taken as zero when pump turned off} {water level

measured from well top o water level)
Time Water Level } Time Water Level

Time Water Level

Date of test
Bailer test..,........l.g...gal./min. with.m ........ it. drawdown a.ﬁ;er1 ............ hrs.

. Artesian flow g.p.m, Date : '
Temperature of Watel ... Was a chemicol analysis made? Yes [] NoXD

true to.the best of my knowledge and bélief.

NAME Hansen Drilling Co, Inc.’
(Bereon. B, of corporation) . (Type or prnt)

0008 Ron Aspaas
[Signed]m.apem ..................................................
(Well Driller) oan
License No CoBl . Date. S 5 1984
223-02HA-NS=-ED-*377NT

(USE ADDITICNAL SHEETS IF NECESSARY)



0306372

Depanment of Ecology WATER WELL REPORT sten Gued e

Secand Copy—Owner s SopY STATE OF WASHINGTON
Third Copy—Driller's Copy Waler Right Permil No. .
(1) OWNER: Name Gordy Jolma Construction address 20409 NE 72nd Ave., BattleCGrour
(2) LOCATION OF WELL: County Clark  NE %_ NWWsec 2. 71 3N N, RZE wm.
(2a) STREET ADDDRESS OF WELL (or nearest address§ 9701 NE 138 Court
(3} PROPOSED USE: KDK:?:':?Q?;:? Industrial [ Munsicipal [ {10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
[3 DeWater Test well [ Other D #on;malion: Describe by color, characler, size of material and siructure, and show
thickness of aguifers and the kind and nature of the materisl in each stratum penetrated
[4) TYPE OF WORK: Owner's number of well with at least one entry for each change of information.
. itmore t"’"[‘;"’ - - MATERIAL FROM 10
Abandoned New well Method: Dug Bored 5 ] I :
Deepened O Cable O briven 3 | Topsoil and subsoil with
Reconditioned O Rotary i Jetted [ scattered gravel O 3
(5) DIMENSIONS: Diametér of well 6 nches, | cobbles and gravel 3 13
britled_ 25 toet. Depthof completedwell__ 29y - CErave 1, fine with brown
clay 15 47
(6) CONSTRUCTION DETéAILS: o 0% Clay: tan, s ticky 47 54
Casing installed: * Diam. trom #.to Clay, sandy, brown 54 73
Wolded =~ O " piam.srom R 1o ] Gravel, brown and black, ‘
Threaded [ " Diam.from H.10 ft. partially cemented with
Perforations: Yes |  NolJ brown sand 73 90
Type of parforator used Gravel, brown and black, '
SIZE of perforations in. by in. loose ﬂaterbgazing with 90 95
perforations from ft. to : . brown sand and s11¢t
perforations from ft. to . '
e periorations from ft. to i,
Screens: YeaD NoP_q
Manufaciurer's Name
Type Model No
Diam Slot size. from fi. to
Diam Slot size. from 1. to t
Gravel packed: ves| ] No X Size of gravel )
Gravel placed from ft. to f
Surtace soat: Yesl K Mo I:E-l To what depth? 18 .
Materiat used In saal entonite
Did any strata contain unusable water? YegD Nog
Type of water? - Gepth of strata
Methaod of sealing strala off
{7) PUMP: wmanyfacturer's Nsme i
Type: H.P
- I
(8) WATER LEVELS;  clolsiiasi oo’ .
Staticlevel =~ < . ____{t,belowtop of well Date 5-8-89
Afesianprossure _____ Iba. per squereinch Date
Arteslan water ls controiled by TR TR .
. —— Work started_______8=7 =89 10, completed B~B8-= 8¢
(9) WELL TESTS: Drawdcﬁl is amgunt water level is lowerad below static level SWLLLL 2B e
yion 8 pump lost mader Yosl— Mo Wyesbywhonf———————— | WELL CONSTRUCTOR CERTIFICATION:
- @al./min. with fi. drawdown after : e t constructed and/or accept responsibility for construction of this well,
" " . " and its compliance with all Washington well construction standards,
" v » " Materials used and the information reported above are frue to my bes!
knowledge and beliet. )
Recovery data {time taken as rero when pump turned off) (water level measured . . R
fromwa?toptowa:erleval) _ P Ritola Well Drilling
Tima Water Level Time Water Level Time Water Lfawat NAME -I 4 2 -I 4 NE 2 O 2nd : AVQ nue
. (PERSON, FIRM, OR CORPORATION) (TYPE OR PRINT)
T . B
Date ol 1esi i; ;; ‘% .
- (Signed) / ’L/ -(-‘J-/ﬁ' ifW License No.____/ 2 ?‘L
Bailertest ... gal./min.with ________ ft drawdown after . hrs. o L wen DHILLEFy
Adrtest gol. /min. with stem set at 90 H. tor : 1 hra g:"!r?m?' o
. - ] - . gistration RI —a_ «
Artasian flow o.p.m, Date : - No. TOLWD25 ]BMe - 8-9 » 18, 8
- Temperature of water Was a chemical analysis made? YaaD{ No@x . (USE ADDITlONAL SHEETS IF NECESSAHY}

CECYOS0.1-20  (10187) -1328. AT 3
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WELL LOG

( STATE OF WASHINGTOI(
DEPARTMENT OF CONSERVATION
AND DEVELOPMENT

NoApplf. 2398

' pate_ May.20 1952 Cert, 1151-A
. Record by Ba M. ¥ade & Co. [
‘Source ' Driﬂﬁ-r's Record : S TR |
Location: Sbafe G WASHINGTON . hcerdn
Ccn:mty_r LTI C]‘ark - -n - _. ‘.- -« -
Area - I iyl B et oo
Map A [V DR
Suy % sec_ll.._T 3 \I - R 2 E _"_ m:\mz.s.u oF sm;-ru:;w""1
Driting Co. . B Vs WadD & S0, T
Address . SERTHLE, Wash. R
 Method bt Dﬁﬂ;ﬁg_:_:-" _— nate.,.._pﬂ.liiﬁ.ﬂ?.
Oww.' v Jamies Ho Babsbck ) .
Address i Raute 2. Hox '3&0 Hattle Ground

Land suffar.e.

m_"'""' fabove T
d'm T |tt:nelmw. e

CoRrREe | . .¥ e e "Tu': oo 5:::1—3 ‘
mer) 4 I Ul ety L | dieet).
(‘l'ransean dritier’s. tmmnology literally but paraphrase ma pecessary theses. It &

material waters

Besring, sa atats and record static level if reporwd. Give depth: m eet belew land-

lese piharwise indicated. CorTelate ¥ with sgeatigraphic eolums, if feasible. Follow-

© .suriace datum
ing log of ma 9 lgﬁ‘-m e, pur'imhom screens, etel)
Ng imo*mLion N R
Pumn 'l‘es’w

Bik: 1030 %8 Drilled |

SWL‘EG'

| DDy Mo information i
| :Y:Leld' “175 g.p.m. L
b _Cgsing " Cesed to 103° ' _
e IO 7
 Perforationss ool .ol
No. information . . | e
o }_ . i o o : -
""" Turu":mil .- % --. - qﬁ:,.* ) -




" Owner 'I"fm ﬂ? 'RA'T‘T‘TF‘ [‘RmNﬁ

(., ( STATE OF wAsSHINGTON - (
- - DEPARTMENT CF CONSERVATION ooy
s o AND DEVELOPMENT

WELL LOG" ' ) Appl:..f-ﬁséﬁl_____
Date._Mareh 30 195]4. . Pe.m:t.:t..#j&i‘? ,0______|
Record by__Ha.akqn_I.__.ui.i:neL__. o
Sourc Wi ]] i !J] a1 3 1 I -.....,..‘..‘. R FUp—
Location: State of WASHINGTON . [P ERG A S S —
County Clark : 1 . :

Area. : L o _' - : S NI (SR S

Man M o ‘ L 1 .: '_-_f

_NW yHE_.y sec. .3__T ..,LN.. R_L_%; _“T'"u?:e:’n';.: a;"s:-amu ‘-
Driliing Co.. : Haa'knn I- Bn‘l"tne]: . EE LT

Addr

Method of Drﬂhﬂw “_ . a‘\"‘i 1'!eﬂ e T_ :l'j“_;Date_..Ma::,_;O.__ \ 1954

above
Land surque, datw;! - it ‘below =
Comrme-| ' o.. .. ‘— _.'., o ) o "1 ToicknEss |~ Derrs -
Lamon | © o - MATERIAL - R . (I'ect). | (est)
{Transcribe drilles's. termmd!m “litepally: but paraphrase as necessary, in parentheses, - If .38

miaterial water-bearing, so state and record static tevelif Teported, Gwa depths in Teet below land-
surface datum unless otherwise indicated. Correlaté wilh stratigraphic column if feasile, . Pollow-
ing log of materials, list all casings, perforations, screens, etc.) .

s
B |
_52
67
70
o2z
(o]

-

97

¥

17
119

Nt



' _h ( ( 3TATE OF WASHINGTOP(

: DEPARTMENT OF CONSERVATION
Well no, 3 AND DEVELOPMENT :

WELL LOG T . NoMpRldy #3661 | N

Date_._{ A5 19_51;, - Permit_
Record by.. . H, Bnttner — ; R - R
RN P EET Lo e -
Sou;-ce__j![ell driller? s racard” g
.-' - LT e P -
" ! o
Location:. Star.e of WASHINGTON - - :
R [ -,
County : Clapk |- :
o . - } :
Areal - RN, - -
G e I =4
Map_i - 2 } :
i . :
m_ymm;% s 3 T _3_N., R: 2———m o
Drh’lmg Ca ) 'F!' T—'ln+twa:~_ — ) C.
. : iﬁ‘—‘«:
_ bl
_.Date_ —
above ] B
L:md surfate, f]at!frp!— _‘.“ ft, below - - "
Corms— T el aee wa oL . o Tmcxwzss ' e
LATION o _-_"nMA'rrn.r.u. R Rl -'.-—v . -(feet) - . -
(Tramcnbe d.nllnrs .ten'mnol Htmlly b 1 'a hrnae necassury, ﬁm;. - S .
material water-boaring. go ‘state an?ig!acueﬂ static 1I-‘e\n:l if :[:p thed Give depths in ?eet below [anéf g N . - !
surface datum unlesy otherwiss indicated, .Correlate with stratlzlapi'uc column if feacible, Fonow- . o= Ty ’
ing log of materials, hst'hl]"cg!s:ngs. perfora.tians. s&r&en.s. ete.) . AT - )
TR T AT "" T TReT
Y ©
. s




:WELL 106G, ... L we ég%}:ju__..?/ g&: |

Date... Septemhe::ls 3. 5!4. T
- Record by.... Hz.Boktner. A ﬂ
Source 'T)r,ij lerls "r-pcgr_d ,,,,,,,,,,,,,,, - _
Location: Stéie"gi’WAsi{'“ﬁidTON' ' R . E‘L!'
Cou.nty Clark . O D 3
. AIM_'."" A ' o B
MaDtti oo o
e By sec! 3, ST 3..N R._.Z..__.‘% o "ﬁmm ﬂsmﬂﬂ._

(i Drcllmg Co B W, P Bohtner

: ow,pe, ._ 'Tewn of: Battle Ground.

i: If material watersbenrihyg, so.state and record static level if reported, G.ve depths in feet
~ + below land-syr{ace d4tum unless otherwise indi cated. Correlate with stratigraphic cn!umn. 3
- it !esalble. Followfﬁs log. of fiatetiale, -l all casiogs, porforations, soTeens, ete.)

C (. STATE OF WASHINGTOK (
- DEPARTMENT OF CONSERVATION
AND DEVELOPI\IENT

o

Address_i EL5) I WE-01 is.'-m Poriland. 18 'anp-g

Method of Driltifg, dri112d 7 Date. ,nat; .g;uze.ns ..__E

i
Admam- . Ba,tle Grouad,. Wash-. N
Iy UL+ g ahove - ’ :
Land surface, ;Iahum — .‘".ﬁ_n eloo
. GO!IRI- (— ..;.‘;.Au e - m aa e RE .. Dmf; ,'7. u
o " M'z.‘mn .,... ": = BN MATEAIAL ﬁ!rcmiu)!s.:l (feet) ,_A-L Coel
(Tramcribn dﬁher’-u temino'lory lnterally hut parnphrase a3 necessury, in parenthes e -7

T T

_ Glay 1 nam i rmqnﬂ * . 2
-f.anwn o]av and grayel ~ {° 13
:Rnhﬁdprq and nTay'” _ 10|

_ 20|,
anwn qand o1av some g vl 22
7 e "':md f‘.];l".r_. qhnw

i el e e

"wa‘!*-t&*r- hpn'r-'ln:r __,_30 l-."! j',?

Pual G AR
L Bm- DTG g
'-f""'"‘",."k‘ }(lp"'
oy j‘um D Lo
. - L S e "'




Appl, 8827 o : ' i
Per 9492 STATE OF WASHINGTON _J 3

: DEPARTMENT OF CONSERVATION '
DIVISION OF WATER RESOURCES

WELL LoG _
Record by..Drille

? ...-.-.............-......-....-.....-.-....-.

Location: State of WASHINGTON

County.e CLAEK
Area.... . ... . bt et s i
: Map.. .................................
..S.E..l,{; SE% sec.....:?’.‘.T...;i...N. R.2 b Diora e
P Ruf E ”
Drilling cd:J:.._..LNp,::.ris-..:...W.a.t.g.:...I»Zq.l..l;...l.?x.i..l..l.i..r.zg...
' ,Addres's;..._..{tl..!.;..%*!.-..E.:....é.?..t.!'}...é}f..s.es.{ﬁ..a.. .........
Method of Drilling...., Cable Da :
Owner? - Glade Water Ass’n '

- Adaress. KE 2, Box 585 ,.....BaE?s"i'é'"crepndl...ﬂa.a%;; -

L L

Ba . below ==t
SWLeod i, Date.... AUGUSL 9., 19 67 Dime.

LTIV

. Coxzm.

. Do Froin | ipy . 5
LAzon £ MaTraiat, (feat ’ “teet) 4
{Transcribe driller's terminology literally hut r':rn'phmse Ay
If materin) i

hecessary, in, parentheses,
water-bearing, 5o ntgie and record static jaye) If reported. Give Gepthy in feet Y T el .-
- below .and-surface_ datum unlegy olherwise indivated, Correlate with stratigraphic column, of 7 -

H feanible, Following log of materials, fiat al| easings, perforations, screens, ete,) c

—

Municipal Suppl

“' o Jclay; brown sandy - - 0 :

' jsand gray & silt with clay binder 7
] nad, rav'el. & Boulders with -
_ gray clay binder.. oot 728

& gravel with clay binded 73 -

e |water béaring saud & gravel - | 91,

__lcasing: 8" from o7 to 100 .- |- _

|Screen: - Johnson stainless -Stepl Model .
_ _8:sloF g 3
__11:00= 337
12:00 ~ 537

Turn up Co . )




Bile et By Cony i WATER WELL REPORT Avptcation o, 6223122

LS Drliars Cony” STATE OF WASHINGTON Permit No. ..., (r 2-23] 22F
(1) OWNER: nameTown. of Battle. Groungd...... Address...B.,.0...Box 233 .Battle Ground, WA. ..
(2) LOCATION OF WELL: county.....CABXK ot ~NE....14 SE...% secc 3o T 3N, R.2ZE WM.

Bearing and distance from sectlon or subdivision corner

(3) PROPOSED USE: Domestic {J Industrial [ Municipal §I {10) WELL LOG:

Irrigation [1 Test Well [ Other OO0 { Fermation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kincf and nature of the material in eath
strafum penetrated, with ct least one entry for each change of formation.

(4) TYPE OF WORK: {¥ios e A § S MATERIAL FROM | TO
New well v Method: Dug ¢ Bored 0O -
Deepened [ Cable D Driven D | LORSO3L . 0 7
" Reconditloned [J Rotary §)  Jetted [J Brown clay . v 7 16
Brown clay w/gravels &
(5) DI.?IEInggNS: Diameter ofl Te: ..... 1 112 ........ Lj: iinch;i. boulde}s f 16 _20“
Drilled.  LOM. ...ft. Depth of ¢completed well....... L= . « 3 Brown clay , aand. gravel & -
(6) CONSTRUCTION DETAILS: | houlders : 20 3%
Casing installed: _16.." pam. trom Qo tt. to &3 21, Brown sandy clay 1 & 33 3
Threaded [J W12 plam. from ..Q.... ft. to 165 . j rave
Welded K] comenem » Diam. from. tt. to £t houlders 36 L7
: ) Brown _sand 47 48
Perforations: ves NoR ' Cemented sand & gravel 48 100
::’;; °i Pei‘f"“‘;‘ used . -~ | Loose sand_ & gravel. Water [100 | 135
of perforations .waocmmmmne b3 1V =R .
........................ perforations from 1. to ft. M&‘—grav el 135 1 L”O
..... ... perforations from 1. to g | Blue=green clay 140 - 15}4'
........................ perforations from e Tty tO #. | Brown-green clay 15k 160
Grey clay 160 | 180

Screens: ves}) No O
Manutacturer's Name Johnson
rype..Shalnless. steel. Modal Nown S—
piam. 10" siot size 60 from 105 ft. to 135

Diam. ..o Slot size from 1. to 1t.

Gravel packed: vesyy NoOy  sizeof sravgl; t6 mesh
",

Gravel placed from 1t. to

Surface seal: vesgg Nof) To what depth? B3 t.
Material used in seal Cement
Did any strata.contain unusable water? Yes [ No ¥l
Type 0f WaterTu i emceissssisnn Depth 0f strata.. s

Method of sealing strata ofl

(7) PUMP: manutacturer's Name
' Type: HP

(8) WATER LEVELS: . Land-surface elevation

above mean sea level.... ... !
Static level 61 ! AN ft. below top of well Date...a.:‘?. el 400 X This té et hole was Arilled
ATLESIANL PrESSUTE .cicicmrmvsvsssrenremssensmios 1bs. per square inch Date...emremcuminn o .t ar j . S t } 3 0 ] 92 !| N
' Artesian water 1§ controlled by. N . O Permit.
(Cap, valve, ete.) had heen. issued...work was not commleted
I~ Drawdown is amount water level 18 qn..the Pro‘iu ction Wp.‘ ] "n+ﬁ 1] 9'7 5 :
(9) WELL TESTS: lowered below static level ed.. 3= :z.Q ............. L1074, Completed...... =25 10.2.5

Was a pump test made? YesX) No{J I yes, by wnom?..Hans.en,.Dri
vield: 100 gal/min. with 30 #t. drawdown after 24 s, WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
" " . " " true to the best of my knowledge and belief.

Recovery data (time iaken as zero when pump furned off) (water level

meagured from well top to water level) . N
. NaME..Hansen Drilling GQaa.I0Cor
Time Water Level | Time Water Level Time Water Level (Person, Brm, or corporation) (Type or printy

+1. M. 79'7e 1.4 89}, 30, 63520 ..
oW Lt en s ABTQM 11 Hr.62 8% . | Address.f711.NE. 585h.Ave... Yancouver.. WA..

3 LR 0 650N 3 e, 62100 .
Date of test ...B=22=7.5 [Signed]..Q.Q.Q.g......
Bailer test gal./min, with 1t. drawdown after....... Jhrs, C51
Artesian flow. g pan. Date.
Temperature of water,5.3...J¢ Was a chemical analysis made? Yes ] No ) | License N0223021155 Date.. 36Dt 2. .. . 19.7.5

] .(USE ADDITIONAL SHEETS IF NECESSARY)
S, F. No, 1356—0S—(Rev. 4-T1). o 3



1 d i
Elle Original and Firet Copy with . - WATER WELL REPORT
’ STATE OF WASHINGTON

Second Copy — Owner's Copy
Third Copy - Driller's Copy .

Application ND.Q'. 2"‘23[ 22
Permit No. ... G’ 123'9&:

(1) OWNER: nome TOWN,.0f - BAt 16, Ground. e

(2) LOCATION OF WELL: county Clark

Bearing and distance from sectipn or subdivision corner

Pomestic '[]  Industrial O ‘Municipaim

(3) PROPOSED: USE:
S n

: Irriga'ﬁén ) Test Well O Other

(4) TYPE OF WORK:

(10) WELL LOG:

Formation: Describe by color, charecter, size of material nd struchu .
show thickness of aqugers and the kind end nature of th: material g'e?zg
stratum penetrated, with at least one entry for each change of formatior

Owner's humber of well 6
{if fore than onel.. .. oecsermrnmemnn, MATERIAL FROM TO
New well {f -+ Method: Dug 1 Bored [ - -
Deepened [ Cable [0 Driven 0 Topsoil 0 6.
_ Reconditioned 1) Rotary §} Jetted 0 | Brown clay 6 173
ECES ~ — | Rrown clay, gravel & houlders 13 25
5) DIME ' " Dz ; o= = =
(5) M NSIONﬁ_ R D_?ameter ot well ...t @ u ..... inches. | Brown elav,. sand, oravel & -
prited.. 140 i st] " Depth of completed well 140 it ot o -
G houlders : 25 2y
(6) CONSTRUCTEION DETAILS: G?’P)}:-bmwr} clay, gravel & .
o . 0 s
Casing mstal,lﬁd_!.!_.,l.fb’...." Diam. trom ...zQ.... £t to 2 s, o 'i;lg'prc: TTh e ] 34 53
Threaded (1., Ll Diar,. from Qs 28,10 105, » | EmENLE san gravel W/
Weded X"~ el Dlam from ft.to e 1, layers of sand ' 3 | QL
S . . Looge sand & g'pavo'l N ol 1136
3 . . S -+ L o
Perforations: - Yes (0, NoJ).. Blue clay : 124 | 1ho
Type. of perforator used chare - : . , -
SIZE-0f perforations i [ 73T 5 R - W
. imaee perforations from .. £t 107 ",
..... . perforations from ... . to .. ft. -
S perforations from [T ¢ 2 . ] £t
Screens) -yesfi NeD 1 .- - '
Ma‘nmachu:er’s Name.... JOhnS On - -
rype. Stainless-Stael. Model Now
Diam. LO™ . Siot size .00 trom 105, 1. 0 1.35.. . _
DR covciarn; S0t 8128 e frOM ft. to 1t
Gravel packed: vesyn . No-[J". " Size of gravel: #f..mesh
Gravel placed from o £t 10 it.
Surface sealt vesg) No (3. To what depth? b2
Material used in seal_.Cement.
Did oy strata_coniain, unusable water? Yes(d - NoX}
Do Ty M — 2 B ;
Method of sgaling strata offu..i.is N L
(7) PUMI - Manutacturer's Name i .
B —
‘ EEVELS: - Land-surface dlevatio
(8) WATER LEVELS‘ aﬁé’veg@;é,_sea lgvelll.l..‘.. 1t.
static level 588 £ below 6P, of Well DaLe. wmmmmmmemmiin
Artesian Pressure .o Ibs. per 'Stjuste inch Date....
Artesian water'is controlled By A ;
- e e o iy ~ (Cap, valve, elc.)
(9) WELL TESTS: R Drawdgwn is amount water level is e . - '
) S* .. lowered below statle level ' | wark started_.o.Zom e , 19725, Completed. 820 ...

Was a pump est riade?’ Yeé-ﬁw No-[J Ifyes, hy'yhém?gﬁa_ns.eﬂ...])r
ol hrs.

vield: 77 galymin with 34 5% Fdrawdown after

"

” " ¢ e

(1 » PR ek D "

Recovery data (time taken as 2erp when, pump

turned- off) (water level
measured from well top to water teveli - D

Time Water Level | Time Waier Level | Time Water Level
Jm. zzon ... . B52720 130 HOLLLY..
L AB.LAY 8. .64t7r. 11 He.59111"
L O 66209" 110 6360 3. Hr.58.9 ...

Date of test 8'22“7;:' . 5

Bailer test......ogal/min. With e 6L Arawdown Afier. w8

Artesian flow. ...gp.am, Date

1%
L LEITIE : .

WELL DRILLER'S STATEMENT:

This well was drilied under my jurisdiction and this report
true to the test of my knowledge and belief.

NAME...Hans.en...Drillihg...G.o.x.;.-.-...lnc.. .......................

(Person, firm, or corporation) (Type or print)

address...6711..NE. 584h_Ave...Vancouver,. .}

[Signea] RO.28 >
Cs1

Temperature of water.. ... Was a chemical analysis made? Yes {3 No [f

§, F. No, 1356—05—{Rev. 4_-71).

(USE ADDITIGNAL SHEETS IF NECESSARY)

License No.223.02. 31155 _Date..S.e.pft.:.....z........., 19,



File Original and First Copy with
Department of Ecology
Second Copy — Owner's Copy
Third Copy -— Driller's Cop&
amne g

WATER WELL REPORT
STATE OF WASHINGTON

Application NO. e e

Permit No. .... ..

(1) OWNER: ame.. S-8NE Paul Dove

(2) LOCATION OF WELL: county Clark

Bearing and distance from section or subdivision corner

— ‘NW L% SW,‘ Sec...q34

Domestic E Industria.’l l___| Ml.micxpal |:|

(3) PROPOSED USE: i
. Irrigation [ Test Wen [:| Other 0

(4) TYPE OF WORK:

Owner's number of well .

(10) WELL LOG: " =+« - .

“FofmationT Deserbve] by rolor, cheracter, size.of matet 1l and structure, and
show thickness of agquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for-each chenge of formation.

{if more than one).. eeereeesneen et st st aa iR MATERIAL FROM TO
New well M  Method: Dug O ~Bored 1’ " 20 — o %
Deepened [ Cable |§ Driven [J H 2 -
Reconditioned [ Rotary {J Jetted D bI‘OWIl Cl&y ' - 3 12
‘ ce;_nented boulderw e |12 1 20
(5) DIMENSI&)&S: Diameter of well ... : 99 mches 1ight cemented sand - . 20 2%
Drilled......... e ft. Depth of completed wpl light e‘me Il'b@d grave l T - 23 29—
(6) CONSTRUCTION DETAILS: . - |clay w/cobbles .. -r | 29 48
Casing installed: 0 . 99 . sandy clay brown - 48 52
asing Installed: .2 . " D%am. from ... ft. to #. cemented sand . gravel p:reen" = 52 60
Threaded [ ...”” Diam. from , #. to 1#. sand & water N 60 61
Welded X coveerrinees » Diam. from A 10 o £
- soft cenented sand green
Perforations: vesj No¥ B R R e e & gravel H 7 4 61 83
Type of perforator used TR— . cemented .sand, gravel . 83 87
SIZE of PErforations e 1 BY s in, EEEE T
perforations from ft. to . water, sa ; andi Rgﬁy&l“ T 87 91
.. perforations from 3 70— . £t san 3 grave s rowWn > 91 a5
pertorations from 840 oo x| cOurse sand, gravel, water g5 - g9
Screens: vesp No [ - ) S
Manufacturer's Name :
.Type Madel NOwwme e
R o) 11 T— Slot size from ft. to T
_Dlam. ............... Slot size from it it 1o 1t.
Gravel packed: ves 0 Mo [ Size of gravell e
Gravel placed irom ft. to ft.
Surface seal: ves T No{] To what d-epth?'............ag........ 1t
Material used in seal bentonite:
Did any strata contain unusable water? - Yes O No (X
Type 0f Waterla e DEPN 0F BUTAE e svenes e
Method of sealing strata off "
(7) PUMP: manufacturer's Name —
Type: H.P*-‘ i

(8) WATER LEVELS:

Statie level ft. below top of well Date
Artesian Pressure ....coeeseees 1bs. per square inch Date
Artesian water is controlled by

Land-surface ele‘fation
above mean sea level

(Cap. valve, etc') :

Drawdown Is amount water level i’

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes ] NoX) If yes: by WhOMPw g
Yield: gal./min, with ft. drawdown after

” ) " - " "

Hecovery data (tlme taken as zero when pump turned off) (waier level
measured frem weil top to water level}

Time Water Level | Time Woter Level Time Water Level
Date of test
- Bailer test...........Q ...... gal./min. with-aﬂft drawdown atter....l........._.hrs.
Artesian flow. g.p.m. Date

Temperature of water.....o.. Was a chemical analysis made? Yes []' No X

o—— .

19 74 Completed. 'Z"ll...__. ey 19_.7 4j
WELL DRILLER’S S’I‘ATEMENT.

This well was drilled under my junsd),ction*-and this report is-
t*ue to the best of my knowledge, and belief, :

Work started =9

NAME"'"""""""'('i;e'i-;é'ﬁ,"E&H."Ei-"éorporauon) {Type or print)
Address.... 0711 NE 58th Ave. Vancouver
0175 4. L. Harrington

[gignfd] uﬂmwmj (w”m,mh,mﬂ .................
License No 223 02 1155 ...... Dathuly 18 197&

(USE ADDITIONAL SHEETS IF NECESSARY)

5. F. No. 7336—OS—(Rev. 4-71),



File Original and First Copy with
Departiment of Ecology

Second Copy — Qwner's Copy
Third Copy — Drilter's Copy

X A il 1=

- STATE OF W!}SlﬂNGTON

Application No, .. s - -

Permit No. .... .

) OWNEE: @Z/L/E/?fﬁf/ﬁL!NﬁiiIﬁﬂu?aﬂﬂf-‘Urrﬂoﬁﬁémaﬁawlr

(2) LOCATION OF WELL: county.....= At w

Ee.urjpg_and distance fromn section or subdivlsion corner .

NE:

?&Tf,’;‘ Sec B 1_7‘ T‘]‘N. R
NE FIE8THET

(3) PROPOSED USE: Domestic g Industrial [ Municipal [J

Irrigation [ Test Well 1 Other ]

Owner's number of well

(4) TYPE OF WORK: {if more THAN ON8) . 1. - comms s
New well l;'i,' Method: Dug ] Bored [J
Deepened A cable [0 Driven O
Reconditioned [J Rotary ff  Jetted 0

(5) DIMENSIONS:
Drilled... / o ELL

Diameter of WEIl g . inches.
Depth of completed we]l....z.z. SR 4 X

CONSTRUCTION DETAILS:
Casing installed: é’ Diam. from 'J"}

Threaded [ " Diam. from ...

(6)

LAY FFIWAN

(10) WELL LOG:

Formation: Deseribe by color, character, size of material and structure, cmdl b
ers and the kind and nature of the material in each

shotp thickness of agul
stratum penetrated, with at least one entry jor each change of formaiion.

MATERIAL FROM

TO

Notd L pERECLA Y
CRALVEL £ CLA X BROWN
cl AY Bhow i :
RAV E L & CLAY
TAN L g e AN DAY
(g A £ _

sy il CEMENT L L,

AQRGINRT PR R T
Q \Q‘NT'& :}\Q 0
e
A

Wwelded [’ o’ Diam. from H ‘ ( : )
- vy & T8N WATER BRz /0 #1017
Perforations: vesQ No® , - _ T A
Type of perforator [TTY:Y: I -
SIZE of perforations i [0 1 T < 3 2 — in.
e, peTiOTAHONS FIOM e it. to ft. .
... perforations from .. ft. to 1.
s, peTLOTALIORS fTOM corssrrrmmmsinire ft. to 1.
Screens: ves3 No of ,
Manufacturer’s Name . —
TYDE.comner . Model NO. v ammrsissrasesares
DA voenrirserse Slot size (205} ¢ QU FL R 7 RO 1 X -
DI, e vireceres Slot size from 1. 1o . 1. ' ]
Gravel packed: ves) No® Size of TS —— S = o | —
Gravel placed fOM s [ IR 7 J OO ft.. = ! ’_
el i — 1 —i
Surface seal: vesf -No[) _To what,depth? -fpbsvryry .1, = ., i s
Material used in sealﬂfﬂ—f@ﬂ[‘fpﬁui({ﬁﬁ ..... = ol - " :
Did any strata contain unusable water? Yes (O No [ 3 N N
Type Of WALET P simirssssss e Depth of SETata e t . . !
Methed of sealing strata off = > 1 —!
M PUMP: manufacturer's Name ° i?
Type: . b= 0 !

. Land-surface elevatien
(8) WATER ?V}ELS' above mean gea level. .. oo .
Static level . & #t. below top of well Dat 2/
Artesian pressure (ST |« N <L 4 square inch - Date..iicneens

Artesian water is controlled by

TGP, vaive, eie.)

- Drawdown is amount water level is
Jowered below statie levet

(9) WELL TESTS:

Was a pump test made? Yes O No [j 1£ yes, BY WHOMP i e
Yield: gal./min, with ft. drawdown after hFs.
" " " "

Recovery data (time taken as zero when pump turned off) (water level

measured from well top to water level)
Time Wwater Level | Time Water Level

Time

sz')’tt drawdown after.‘.ag.f.: ...... hrs.

gp.am, Date

/f / ﬁate of test
test'.j.:é:...:f..gal.fmln. wi

Artesian flow

Temperature of Water .- Was a chemical analysis made? Yes [J No'@d

(USE ADDITIONAL SHEETS IF NECESSARY)

Water Level -

L

/ . _? /

Work started.,lé?.,éz.:é.,l:_. Iffz Cqmpletedl.d.z....%,j:.j.. EZ 1

WELL DRILLER'S STATEMENT:
This well was drilled under my jurisdiction and this report isW

true to the best of my knowledge and belief.

NAME.Q/J.@g.mAJﬁAA..m:_e.é_.ﬂ../f.’z.é.a..1/}./

erson, firm, oF corporation) (Type or ? é(lﬁ'
¢

[Signed]ézg .
o o6 &,

{(Well Driller)

Date/ﬂ/ /, 1;}'

License No

.4
L




File Criginat and First Copy wilh
Department of Ecology

Second Copy--Owner's Copy
Third Copy-—Driller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

035664

Slart Card No.

wailer Right Permit No. e —

Fownea; Name City of Battie Ground

P.0. Box 3/ Battle Ground,wa. 9ooUh

Address

(2) LOCATION OF WELL: County Clark

. SE MNE Y% Sec 34 T Ll' N, R 2E Wl

{2a) STREET ADDDRESS OF WELL (or nearest address)

{3) PROPOSED USE: X% gﬁgm;?;:’ Industrial O Municipal O (10} WELL LOG or ABANDONMENT PROCEDUHE.DESCRIPTION
1 DeWaler Test Well [J Other ] Formation: Describe by color, charscter, nize of material and structure, and show
thickness of aguifers and the kind and nature of the materia! in each stratum pensirated.
4 TYPE OF WORK: Ownar's number of well with at least one entry for each change of Iinformation.
(it more than one). WATERIAL e o
Abandoned [ New well %X Method: Dug U Bored U
Deepened Cable [ Driven (] .
_ Reconditioned O3 Rotary B%  Jetied O 1Top soil 0 2
(5) DIMENSIONS: piameter of well 6 T inches. Sands C-l&k water, leaking from 5 5
Drllled__ D18 ___teet, _Depth dicompletadwell___]-_.e‘___.__-it. cree :
Lt. Brown clay 9 11
{6) CONSTRUCTION DETAILS: B]:Q"Eel'l IOCk brown clay 11 17
Casing Installed: Dlam.from_%g_—ﬂ.io_%‘.%%.——ﬂ. GIe:[ rg;k b-roken il 17 a5
Viner Instafied " Diam. from no_t0L n IGravel & cobbles 35 | 42
Threaded " Diam. trom ft. 1o t. |Silty gsand & aravel L2 5
Perforations: Yenﬁ NoD h &m_glﬁy_&.glavel 51 68
i Type of partorato used —zz /16Torc ¢ Mucky sand brosm, wet, Soma gravell 68 | 79
stzsoépeﬂoranona in by 61 . |Sand & gravel 8010 GPM blew 79 -1 113
6 _____ pertorations trom fi.10 . n 1Gand & %IBLZEl par‘fl% g:emem'ed ‘
e perforaiions from ft.to n| belw 5 GPM @ 11 113 128
_perforations from .10 ft GI&VE]. sand 128 145
Screens: Yes  Nol2 ‘Sand & gravel cemented layers 145 153
Manufacturer's Name Tooser sand & gravel blew 60 GPM _|153 158
Type Model No Cravel 1t. brown clay 158 165
oiam.— .. Slot size from .10 n. [Sandy blue clay 165 170
Diam Slot size from ft. to #. |Grey clay 170 185
Gravel packed: veald  No®Pgize ot gravel Brown & red clay 185 205
Gravel placed trom .10 n. | Brown sa%dstone & brown clay 205 230
Green & blue shale §& soft brown ;
Surface seal: Yes Nol | Townat depth? 3 H. rock 730 245
Material used in seal ].’ltonlte' &hO]'e plug ] f
Did anystratacomainunuaab!ewaler? YeaD Nog Gre Shale L ey' Clay Sedns 245 265 i
T Brown rock. 265 285_.
ype of water? Depth of stratd_—————— Grey rock 285 373
Method of sealing straia off 2
———— rey 373 378,
N i Manufacturer'a Name GIEY ka hFITd 278 45_9 |
Type: H.P Grey_rock soft 459 491
5) WATER LEVELS:  Shlochiarssciovel s Fractured grey rock 491 1 518
Static level ft. below top of well Date . f—l@-ﬁy :
Arlaaian preasuise - \bs. per square inch Date
Artasian water is controlled by Capvave, o1 e _ . _
LA - hdabhins 0"]._"1'89 i 7 -1-5Y
(9) WELL TESTS: Drawdew {s amount water lovel is lowared below static levet Work stactec e, 19: Comploted e
Wasap""‘g st made? Yes Neo if yes, by whom? e— ———r——— WELL CONSTRUCTOR CERT":'CATlON:
Vield: 2/ gal.rmin. with _ &7 . # drawdown ] N _ . .
: | conatructed and/or accept responsibility for construction of this we
" " " . and its compliance with all Washingion well construction standarc
" " » “ Materials used nnq the information reported above are true 1o my be
Recovery data (lime takan as 26ro when pump turned otf) (water level measured knowiedge and beliel.
from well lop to water level) :
T W 1 Ti wat o i Water Level . .
ime ater Leva me alor Leve! Time ater Level NAME Han en Drll]. CO. Im_.
(PERSON, FIRM, o% CORPGRATION) {TYPE OR PRINT)
adaress 011122 58th Ave. Vancouver,Wa. 986¢
Date of teal
(Signe 2.t |icense No 0006
Bailertest — —— gal./min, with e —— 1. drawdown after — ——— hrs. ) 44
Airtest gal./min, with stem set al R, for hrs gg;’ﬁﬁ:ﬁgz
Artesian flow g.p.m. Date No. SED* NI Date JU].Y 20' 1989 19—
Temperature of water Was e chemical analysis made? YeaD NcamX

(USE ADDITIONAL SHEETS IF NECESSARY)



File Original and First Copy with
Department of Ecology

Second Copy-—Owner's Cepy

WATER WELL REPORT

" STATE OF WASHINGTON

Start Card No.

0623110 l

No H yss, by whom?

gal, / min. with L e 1t trawdoun aler

Was & pur-p lost made? Yes
Yield:

hra.

" " .l "

" " " M

flecovery data (timae 1akan as 2ero when pump turned off) (water leval maasurad

WELL CONSTRUCTOR CERTIFICATION:

| construcied and/or accept responalbility for construction of this well,
and its compliance with all Washington well conatruction standards .

Materials used and the information
knowiedge and belief.

reporied above are frue lo my bes

Third Gopy—TDrillor's Copy Water Right Permit No.
(1) OWNER: Nams island Mechanical--BG School Address_PO_Box 17264, Portlan¢FJxL_312l1___'
(2) LOCATION OF WELL: County ‘Clark _SE «NE  yeec3% _ v &N y n 2E wu
(2a) STREET ADDDRESS OF WELL (or nearest sddress) 800 N Sixth, Battle Groung Elementary School
{3) PROPOSED USE: E—"] gg:‘;?;f industrial (. Municipal O {10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
[J DeWater Test Well [ Other ] Formation: Describe by color, character, size of malerial and structure, and show
Gwner's nerber of wel thickness of aquifers and the kind and nature of the material i each stvatum penotrsied ]
. or 8 hami ol w T & Lt 0 AtiON.
(4) TYPE OF WORK: ("momth:nom) Y —— — =
Abandoned O New well ¥ Method: Dug O Bored [ P FE— ¥
Deepened [ Cable O Driven O Topeoil and uLbS'O:ll 0 3
Reconditioned O Rotary @  Jetted O | Clay, brown, sticky 3 I l
(5) DIMENSIONS: Dismoter of well 6 nches. Clay, brown, v-uth broken rock 19 . 56 '
orited_ 173 fest. Depth of completed weil___170 u |Broken rock with gray clay 36 75
n est 2P L - { Gravel, brown and black, partially :
(6) CONSTRUCTION Di;Aﬂs= 0 . cemented with cobbles 75 115
Casing insialjed: * Diam. fre mio_ 129 | Gravel, brown and bla artially
ded G5 PYE DMt s B0 2 black, partially
Woldad  wed T " * Diam.from #. to # cemented, waterbearing with
Threadod ] ... " Diam.from h.to brown sand and silt 115 125 ]
porforations: YesL)  NoX] Gravel, brown and black, loose, 5
Type of perforaior used waterbearing i 125 172
SIZE of perforations in, by i | Clay, tan 172 - 173 l
perforationa from K. 1o . ]
periorailons from ft. to ft. ' )
pertorations from R.to_ . !
Screons: YaaB NoD 3
Manulacturer's Name Johnson
Type _Stainless steel Model No ]
Diem.__8 Siotsize 30 tom_160 w165 _n
Diam __Sioteiza_20 wom_167 s 170 . n
Gravel packed: vas ] NoK] Size of gravel .
Gravel placed from H. to. . ‘ ‘
Surface seal: ves No[] Towhai depth? 20 . '
Malerls| usnd in seal . bentonite
Did any sirais conlain unusable water? v..D NgE W
Type of water?. Depthofatrate . E
Mathod of ling airata ol
(7} PUMP: ppputacturer's Name . ]
Type: HR
() WATER LEVELS:  3iicmanueciom
Stalic level . 1. balow top of well Dafe 3-1-90
Artesianpressure . lba. per square inch Daie ‘
Artesian waler is controllad by -
[Cap, valve, sic.}} . o8- —— 1-1-90
(9) WELL TESTS: Drawdﬁ is an%nt waief lavel is iowsred baiow satic lavel Hork staried . 19, Comps ez ]

from wall top 1o water jevel)

Time Waier Lovel  Time Walar Lavel Tima Water Loval
Date of ost
Bailer taat 18 gal./min. with _...E.__.... R, deawdown aher __.:I_....__ hrs.
Airtest gal./min, with stam set al 170 f. for hrs.
Arteslan flow g.p.m.  Date

Was a chamical analysis mads? YnD Nnm

Tomperature of walsr

——

Rffola Well Drilling
NAME 14214 NE 202nd Avenue

(PEREON, FIRM, OR CORPORATION) (TYPE OR PRINT)

Addreas iri A, 98606 3

(Sighed) M

-

, (WELL DRILLER)
Contractor's

Registrati
RegiatrationR [TOLWD25 TMM 1,

icense No.___/.io.l_._ ]

E

3-8-90 o

(USE ADDITIONAL SHEETS IF NECESSARY)




File

Department of Ecology

Second Copy—Owner's Copy

Thir

Original and First Copy with . WATER WELL REPORT

STATE OF WASHINGTON

d Copy~—Driller’s Gopy

Start Card No. 063 ]09

Water Right Permil No.

(1) OWNER: name_r8138nd Mechanical-Battle Ground Scho0lagsess. P.O. Box 17264, Portland, OR 97217

(2) LOCATION OF WELL: County Clark _ SE_uNE _ ysec.3h 7. 4N n g 2E ww.
(Za} STREET ADDDRESS OF WELL (or nearest address) 800 North S_lXth L] Battl e Ground
(3) PROPOSED USE: O Domestic jnqustriat [J Municipal [J {10} WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
) (O frrigation
O peWater Test Well O Other [ Formation: Describe by color, character, alze of material and structure, and show
thiskness of aguifers and the kind and nature of the material in each sitatum peneatrated,
{4) TYPE OF WORK: E.i)fwnar'staumlgﬁr ?l well with at ieaat one entry for ¢ach change of information,
more than one,
MATERIAL : FROM 70
Abandoned ] New well X Method: Dug [ Bored [J ™ T
Deepened O Cable [] Driven [J Topsoil and subsoil 0 2
Reconditicned (] Rotary XJ Jetted O | Clay, brown, sticky 2 _ 10
(5) DIMENSIONS: Diameter of well 6 inches. |18y, brown, ?1th breoken rock 10 5S4
Drilled 163 feet. Depth of completed welt.ﬂ_ﬁwﬁ_ﬂ. Broken rock with gray clay L 7
Gravel, brown and black,
(6) CONSTRUCTION DETAILS: , partially cemented with cobbles?? 100
Casing installed: 6 ' Diam. from 0 . ft. to 152 f. | Gravel, brown and black, loose
ﬁ,‘,’;‘,’fﬂdﬁ,a"ed%{ 4.3 PYC piam.trom... 151 _nto. 153 1. with brown sand and red silt |100 163
Threaded [ e ™ DEaML from t.te ft. -
Perforations: YesD Nolj '
Type of perforator used
SIZE of perforalions . in. by . in.
perforations from fi. 10 .
perlorations from H. 10
— ...  perorations from 3 ft. to S N
Screens: Yes(X| 'Nom
Manufacturer's Name .. Cook
pe_Staingess steel ModeiNo—______
piam.___H, Siotsize— 40 #om 153  nio_ 163 _ s
Diam Slof size from f. to fl.
Gravel packed: Yeas D No@ Size of gravel )
Gravel placed from #. to f
Surface seal; Yes(X] T)QD Yo what depth? 26 .
Materi entonite
aterial used in seal
Did any siraia contain unusable water? yes D Nom
Type of water? Depthof strate_____
Method of sealing strata off
(7} PUMP: manutacturer's Neme
Type: H.P
(8) WATER LEVELS:  Cooooans el " -
saticlevel _______ 11w below top of well Date 3-7-90
Arteslanpressure .~ |bs. persquare inch Date
Artesian water la controlled by e siEl) -
; - — W 3-5-90 19, ! 3-7-90
(9) WELL TESTS: Drawdown is amount water level is lowered below static lavel —fork staned coteree 19. Gompleted : 19 —
Was a purrip_iaai made? Yea No i yos, by whom? WELL CONSTRUCTOR CERTIFICATION:
Yield: o gal./min, with ——______ ft.drawdownafter ._._______ hrs.

it n " o

" ” LL) .ll

Recovery data (lime taken as zero when pump turned off} {watar level measured
from well top 1o water level)
Time Water Lave! Time Watar Level Time Water Leval

Date of test

Ballertest . ___ gal./min. with ...._1___ ft. drawdown atier _,._,..]..__ hra,
Alrtest .__.__.2..3_ gal./ min. with stem set at 140 fi. for H hrs.
" Artasian fiow i o.p.m. Date

Temperature of water Was a chemical analysis macde? Yeal:! Nom

o
D B Y TR - kT, 3

| constructed and/or accept responsibility for construction of this well,
and its compliance with all Washington well construction standards,
Materials used and the information reported above are true to my best
knowledge and belief.

Ritola Well Drilling
NAME 14214 NE 202nd Avenue

{PERSON, FIRM, OR CORPORATION) (TYPE OR PRINT)

Address __Brush Prajrie, WA 98606
- (Signed) 4 et . Licanse No L2 7.7

(WELL DRIER)
Contractor's . :

Registratio TTOLWD2 5 TMM 3-8=~90
No. X Date

19

(USE ADDITIONAL SHEETS IF NECESSARY)



File: Orig. ¥ First Copy - Depd of Ecelogy
- Second Copy - Ownery Third Lopy - Drilier

)
m

QWNER: Mame Loven Seppanen
LOCATION OF WELL: County Clark

(72) STREET ADDRESS OF WELL (or nearest address) 237th West off 132nd Avenue WA
DBDBDBDBﬁBDDﬂDDBDDDDDBBDDDDDBBDDDDDBDDDBDDDDDDDDﬂDDDDﬂDDDFD?EDBDBDDDDDBDBDDDFDDDDDBDDDDDﬁDDDﬁDDDBﬂDBDBDDDﬂDDFDDDBﬂHDEBHDDDDDDBDREE

{3) PROROSED USE: DOMESTIC
(4} Type of vork: NEW WELL
Hethads ROTARY

Ouner Well 131

WATER WELL REPORT
State of Washington

2

3DDBHDDDDDBDDDDDDDDDDDDDDﬂﬁDEBDDDDDBDDHHBDDDDDBDDDBDBDDDDDBDDBBE%B
: 3
DRUDDDDDDDDDDDDDBDDDBDBDDBBDDDBDDDﬂBDDDDDBDDHDFEDDDBDDDBDDDBDDHDﬂBDDDDDDBDDDDDDDDDDDﬂDDBDDDDDDDDDDHDDBDDDDDDDDDBDBHDDDBDDBADDDDEF?

Start Card MNo. 065663
Water Right Permit No
Fage 1of

Address 23606 NE Worthingbon Road Yacolt WA 9BE7S

NEIZ4NE S/4 8ec J4T4 NR2 EX ]

(10) WELL LOS or ABANDONNENT PROCEDURE DESCRIPTION

Material 2 From 3 To

{5} DIMENSIONS: Diameter af vell & inches,§ Topsoil, brown, soft 20 i
Drilled 129 feet. Depth of completed well 122 ft.2 Subszil, clay, tam, soft 21 319
Dﬂﬁﬂ“DU??ER&HBD&H&DDDﬂDDD@&DBBBEDHBﬁBﬂDDDDDDDBD?DDDDDDDDBDDDDDBDJ‘Ro:k, broken, browe, tlay 319 338
£f) COMZTRUCTION DETAILE: 3 Bravel and cobbles 235 350 -
fasing instld: 6 * Diam. from 9 ft. ta 121 ft.2 Clay, blue gray, sedium 23 383 ]
Welded ¥ 412200 Diaa. fron 107 ft, to 127 ft,2 Gravel, with soee tan sand 383 1M
Liner  _ e * Dias, froa _____ ft. to _____ ft.3 Gravel, vith soame sand, vaterbearing Y I Y
Threaged _ 3 . e I S
DDDDDDDDDBDDDDDDDDvnDDBDBDDDDDDDDBDDDDDDDDDDDDDDﬂDDDDDDDDDDDDDDD# _____________________________ —_ .3 i
Perforations: Yes ¥ No _ 3 e 3 3
Type of perforator used DRILL 3 Hardness - 1.5 te 2 I I 1
Size of perforations 174 in. by 4 - in.2 PH - B - L L
22 per forations froa 117 ft, to 122 in.3 Iron - trace I :
___________ perforations from _________ ft.to _______ in.3 el e 3 2
e per forations fron ________ ft. to . 03 e mmmammm e : I
DDDDDDFﬂDDDDBDDDDDHDDD&DDDDDDBDDDDB@DDDDDDDDEDDDHﬂDDDﬂDDDDDDDDDB# _______________________ o o I
Srreens: Yes _ Mo X 2 e N I
Hanufacturer's Mage ______________.. e - } I 2
L1 7 L2 Hodel Moo _ i m—————————— 3 3 ]
Diam _______ Blot size ______ from _____. ft. to _____. ot B 3 3
Diam _____._ Slot size ____.. from . ___ fe, %o . A R e L o
DDDSEDDDﬂBFDHDDFDFDDBDDDDBDDDﬂﬁEDHHBDDDHDDDDDHFBDDDDDHBDBDBDBDDB4 _________________________ _ 2 3 ]
Gravel packed: Yes _ Mo X Size of gravel _____ o e amm e 3 3
Gravel placed from _______ .. .__. ft. to ft.3 . 3 ? ‘
BBDHDDHDDHUDDBQDUDDDDDD&DBHDDDBDDDDDDDDDDDDDDDDDDDDEDDBDFDDDBBHF# [ o 3 32 | ]
ourface sealt Yes & No _ To what depth? 18 B 1 U 3 ___ . 3_____
Waterial used in seal BENTONITE ? S I
Did any strata contain unusable water? Yes _ Ho X 3 e —m——m————— o I
Type of water? ______. R Depth of strata ____ 3 e - .3 3
Mothod of sealing strata off _____ e N e T 3
DDBDDDDDDDDDDBDDHHDDBDDDDDDFDDﬂﬂﬂﬂﬁﬂﬂDBDBDDBDDDDDEPﬂDDDBDDDﬂDDBH# [ —— - S L
(7Y FiMP: Manufacturer’s Hame _ R 3 i 2 3
Type . - e HePoo oo 3 e mm 3 o L
DBHDDDDHDHDDDDDDDDDDBDﬁBHBDBﬂDDDﬂDBDﬂDDDDDRﬁDDDBDDDDDDDDDDDDDDDDJ 2 2
(8) WATER LEVELS: Surface elev above mean sed level . __ ft.? . it ¥ I
Static level 97 ft. below top of well Date 01/25/9% 3 N . - R
Artesian pressure ______ Ibs, per sq. in.  Date 2 . 3 3
Artesian pressure is controlled by 2 _ I ' 3 3o
DDDDDDBDDBDHBBDDDDDDﬂﬁPDDDDDDDDDBDDFBDDDEBDDBDDDDFDDDDDDDDD?DDDDJDDDDBDDDBDDDDBBBDDBDDPDBDDDDDDDDDDDDDDDﬁDDDDBDDDDDBDDDDDDBBDDDFID

By whom?

{3) WELL TESTS: Pusmp test made? ___

Yield _____._ gal.fuin. with ___ ft. drawdown afte
Yield _______ gal./sin, with ___ fi. dravdows after
Yield ______. gal./ain, with ___ ft. drawdown after ___ hrsd
fecovery data: 3
Tiae Wtr, Lvl, Tize Wir. LvL. Tise Wir. Lvl.2
2
[ —— - 3
e e mmmmmmmne | mmmmmema mmo—enee 3
Bate of test : 2
Bajler test ____.__ pal/min vith ____ ft. dravdown after ____ hrd
hirtest 15 gal/ain with stes set at 120 ft. for 1 hrs 2
Artesian flov _______ gal/min Date 3
Tavnzriturs of walber Was chemical snalysis aads? ¥2R o 2

3

o hrECDDBDDDPBBDDDHBHDDBDDDDDDDDDBDDDDPDBDDDDDDDD?DDDDDDDDDﬂBDDBDDDDBDD
___ hrs? NELL CONSTRUCTOR CERTIFICATION:

Work Started 01/23/91 Conpleted 01/25/91

I constructed and/or accept responsibility for construction of 'J
this vell, and its coapliance vith all Washingten vell const-
License No 1878 |

ruction standards, Materials used and the inforsation reported
shove are trus-to-wy best—kaoy]edge d betief.
Nase RITOLA WELL DRILLING

 hddpegs 14214 dobrve gt

NE——30¢h

Ny

(e Prairie WA 98606

{5igned)

ontractor’s Regiztration No. RITGLHD2SINN Date 01/725/91
RBased DY S0 1-70 {18/87) -1329- by Spezd Systems Devs.

e form



3
el
D

RESOURCE PROTECTION WELL REPORT;.

sl[{am' CARDNO, 04636578
PROVECT NAME: ZAT72 rormd Se oo )&zg‘éfcr" COUNTY: teark’
WELL IDENTIFICATIONNO. B8-4 M -2 LOCATION; SE W L€ V4 Sec_34 Twn 4AA/ R 2E
DRILLING METHC}} Sl e mes  AP-1ooo STREET ADDRESS OF eru.: 204 et M ST
DRILLER: ey L.oANEK Batleccounel wa '
FIRM: I E, ] = ) < €S WATER LEVEL ELEVATION: 23
SIGNATURE: GROUND SURFACE ELEVATION: 280
CONSULTING FIRM:__< /24 kaggiggmgmg Mag.gggmsu"? INSTALLED: Z- /4 —9)
REPRESENTATIVE: Wheg Greene DEVELOPED: 2 ~19- Tt
AS-BUILT { WELL DATA ' FORMATION DESCRIPTION
| |
| |
|
: — Flush mou-w"'c.c{ C(arnsﬁ bm( |
i / ’ |
™ *%:—tﬁ‘ﬁ—-“’-——— Conerete su.r“Fc..gc_. 5ca.{ —: ‘
| .
| ™~ \\ ' |
: Q Q - Lﬁc[ktbnjkf-}‘rbo‘wﬁla\"\ F»'qu MO-TLCA grﬁ’amn ?/&“Y Mg/ !
| \\\ i ' : (A/ﬂuc.k) ‘.acééfr . sr#y, Sqnc/t/-z:q
A?- N > ‘4“ Sc-l'\ 4o TFI PJc quw\q d/“f
| N \
I - ‘ i
1 \ \ ﬁcm‘apa'{' SCJ,memjL,ﬂ,\/ |
| S ™ ' STlrt.-\.c 'llu/c5 ' '
! Y \p—__ ce.‘ e r\+ /loa n"'o\r\ \{t a,nnulw . |
! N N . . !
| ] ™~ -~ gc_v\"’op\; = p‘uﬂ 2t — 28 | |
{ I
1 % : CFilfer pack 28 o S Lesx c/a.y , More sand i
‘#’— F Colerade S: lice sﬂ-h‘i f6-20 : : 1
\ & .‘_'.: S— ) ;Q
| X " ) ey v Parentis me'{'v’ur_ ;Su('po_c.c_ |
o et |
I O e [ |
[ CrEST /Sﬂi"/ Mcr:/fum é’/awn syt
e -0 Sc—(e—:r\ccl u—t{‘:(dc,.' 20’ - S'D bb/ —p ¢ |
(=} s e ke " e tHe Yo ¢ /.{e
4_ T :‘_-:.' 4“ Sch 40 .ozo '@c«.‘l‘oq P \/ / e 1|Q .
b SR e slotfed TFT Puc Saun ' : |
| _—_::‘ with Fhreaded bc»‘{"‘omcq{a
: = P : CL)C% Mca/fum Aro...on c/a. /
I e 7(0 Cowsse sana/y Fowde
e &1’ Total be +4 - w/peéé/yts i cobbles t/eff 4 7H‘4—
i [~ 60(‘&: e la c\m.ma‘*‘cf- q" A/o v
I ‘ —/ '
( waTEr @ﬁ?c_ouyﬂ{C-’CC/Q 45 I
! rose Yo B3 gfter 29 hrs. )

SCALE: " 7 pace_ / __oF_/

ECY 050-12 (Rev. 11/89)




S

2

RESOURCE PROTECTION WELL REPQTRT
' START CARD NO. Q{a’j 65 8

™
PROJECT NAME: (LaTTLE £ CoumN éc__l!gg( :)lg 2icl~  COUNTY: CL ALK

=
WELL IDENTIFICATION NO. _A-4 M -3 LOCATION:SE ¥4 <& Y Sec 24 Twndal R_2E
DRILLING METHOD: . L jeexy STREET ADDRESS OF WELL: fHc4 gzgé'/' 44 la m ST

DAILLER: Y LoN\ee Batlle croush e ,
FIRM: LavnE  Enui@omenTal  SE@ICES WATER LEVEL ELEVATION; 3z%
SIGNATURE: __ _ GROUND SURFAGE ELEVATION: ZRo
CONSULTING FIRM: S/ H Enivien me f_d:al _ af'mggmmf INSTALLED: 2-i4-9¢
REPRESENTATIVE: Pbe beeene DEVELOPED: 2-9-9/
AS-BUILT WELL DATA FORMATION DESCRIPTION
w ' ' .
| f
| )
1 |~ Flu-‘—‘-[v\ mcua'{'ul CL-" ‘S*T chx !
I I
|- , 1
Ii <& = -'c Py sm— (PN sur‘pM¢ <ol : ,
:. | ~ E ' . mo'ﬂl/c.J A(o._.,,_;.qj ?{a.)( N _ :
! ™ N ' ‘é/a.ué peéé/y , Saua/'?!) Sll/lzy !
1 ™ N - Lockmq Enpaasian p\uq . ) A
a . wf l'oc /. 5
I o ™ : é “‘*"/ )
N -
: N rg\ . 4 Sclh 40 TFT Puc blank :
| , \\‘ ~ : , '
| N I
2=l‘2 I~ \L——-Ctmcu‘f /‘xn‘f’e.mc Ai\nu.la.( seal 21Q
| [~ |
. - ¢
: ] W B ge.u\'{'_oh\ 3 lei 26-28 | :
! g _ L Fuider k 28'-51' '
Z:Q : :. T / Ce ‘c. fa-cL‘:c‘-LS;t el qu\_d IO—Z‘Q ' i 31:2
U v FETE L 0 | Potentiometeie suhed @0tTled brov,gray< black;
! SEI | clayey, silty, Pine Fo course |
[ ::: ' Sq.uc/j' pe INY/A iw'c._oe_/ ]
| pza | ' ‘ ' [
1 oot g Seceened Tate cual 3072 50 :
4F :'-"7.:::"."'-'; ¢ 4" £, 40 ozo Ao ter .hl/ a/ i‘
| O it P30 __ Y| mctlle érou.m , ?/a'/ =f ééu'-é, ]
| O S sletted TEI Puc H ” |
I St e M I wif botlom cap ST, Tire 1o ceasse Saaty,
o " T_"_':.:':'j e /:sb/c_ 3 ./ad:./ |
i | Boce hele diameder @ WerEr et 2 neonntered @ 4o :
/
| s1° Total _JeP‘H. lrese fo 32.5" A p‘f’c-" =4 Oc'/cu/ I
' AO s . | !
il i _ 1
SOALE: 1" = ___/O pace_/ oF_/

ECY 050-12 (Rev. 11/89)

e

s
Se




Rmﬁcﬂ WGWN WELL ﬁEPQHT

>

s o

mm gﬂ?’féézcm\!\ &gm é,é—(@,{;

COUNTY!

ﬂmmno L0368
I /.:,_ré

LOCATIONLS E ;_ag_u h,sﬂ-. v fA RZE

DRI METHOO! kol Lol (o e e Lot STIUNT ACDRTES OF WIL! 204wzt [aze ST
mmb _Layne Env. vonmeni-al SErVICOE, INC: watsm LEVEL BLEVATION \
© NENATURN GROUND SUNMACK ILEVATION: .. Z 800
. WMM_M FOTALLID! b-17-91
REPRESENTATIVE __ L1 e Greeem oo DAVILOPED: b-25-91
_AMLT C WELDATA  BORMATION DRSCRIFTION

-Flush Mcunted Monument

'}-Bxpansion plug with

lock

-éoncrete Surface Seal

~Well ceg _D_to 8.5ft
4' SCH 40 TFJ PVC .

-Anhular Saalant
2 to 45 ft

Qe mcw'{" /@ep»ﬁam\{‘e_

h-Saal 45 0 LS ft

Vo' Bewnbenite- Pa[f-c'lsl

Filter Pack

(6 ~-20 Gc(b-"é-c[b 'SJ‘L—& Savcl

gscreened Interval

4z ft

Hole Diameter 4 _in

‘Total Depth

& to 385t
4" s0H 40 TRT PVC
620 Factory Slotted

o toz ft

12-

L5 o 42 ft-

O -z A'&PL\o_\’} < C’.ft.\sL\c.c[
{oC‘C (‘:"D

2 -3, SH’i lemi (ce\e\nst\

lo-/ou-“W\ ‘
.8'_ )2, - Q‘cx.:x \ /L:lcl-s(,\:.a/a.:l—‘
i
;.:l ._,,/ca/cwa

rcc \‘5(« A}O"o@\/\- o/ol.p.m_
lo- 42 S 1

Ja_de.{
A
(C;CL‘:( &L\ k:foj‘l.,\

I‘ﬁ&& Lo 'S&!u\.c ,‘,_,/ oafli_

So.f'l’c;c' LL'!P_(( /Ouu.ciec(‘ .
. Cdf&dcls |

. d )

¢ iy b

T S



RCH PROTHCTION WELL REFORT |

PIJEIT MAGR: So7rc sk Serpor B.r-"’.l-r COLNTY: Claai .
WLL DINTHIGATI LOCATOMSEN SE. W 800 34 Twn dnl RZE
DRILLING ME aooviss  SYRPET ADORENS OF WL Cod”Lesr ilawd <t

el

DALLER ol e e <K Botge teoumd  uda |
meae_Layne Environmentdl ServICes, INC. warselavik mEVATION: Ta’ .
a0 e GROUND SURFACR BLEVATION: - Z 50, .

CONBATMOPRM,__=H Geocm peTALE bolB-9]

PEPRBIRNTATIVE L0 s, (oeesmcoo o DIVR.OFPE: G-z5-9/

AR-BULT

WL DATA FORMATION DROCAIFTION

©_p-Expansion plug with | 018 Redlidh Lrewn /Lo

-Flush ﬂounted Monument

W‘\Ecluu.m scw\.J, Cov\cv{(r_

Yock
S debris (B

-bonc:ete Surface Seal
© to 4 ft

~Well ceg O to 9 ft l&-30 Sﬂ-wii ch-dcfj cedd
4" SCH 40 TPJ PVC . browin  wer! ropuded
. ) - o !

) Poo/(\ﬁ sof_i-'c’—é{‘ Me,c‘l

YlbwA

~Anhu1ar Sealant . %Jaawea Zave,
‘to tt i
e }CL fO(_CI.wIL)QV\ Eq“'pa \/OMML(
. - OAOY
-Seal 4 _to_G ft | Zo-29 S‘Cm&c[i -c()/au..-,l “-*/:.L,.ﬂ '
‘ e ECLCL'SL brown. med avoud
gcm‘fm“ﬁ: PC{{&-{S O Sand L wdeld | oarl
St:w'iraci‘ caJcaa-.Jc& P j
Filter Pack :
: to 3% I B

jo=-20 ép/of.a.c(ln g'/'{&'s;mJ

~Scoraened Interval

q to 39 £t

4! SCH 40 TFJ PVC -3
pzoFactory Slotted
‘Total Depth 39 ¢t -
Hole Diameter 7 in
) e

: Environ !
<ZEEE>!h~Mn£m¥f;

OTAAT CAMD NG, 0 44 7635

— -

Y

]



Rmm mcmn WELL REPOHT

. fNﬂTUANDNGuJ;iiZ&QL
PNOVEIIT MADAR: At e A i<Tr e T COUNTY! ELA r?!(.
T NG, .. b LOCATONLSEM S W Be 31 Ten £ R2E
DRLNG METHOD Ao/ Wil Frrvzc g hammer  STAIRT ADDRESS OFWIL! 204 lexr mlaws <t
S TRE Y R Texwey Baile purh L oda
sy Layne Ernvironmental Servicas,fnc. WATER LEVIL BLEVATION;

| BRNATURE AN GROUND SURRADR BLEVATION: ___ Z 20

. CONBLTING PR s rH  (Grour T ALLED L-19 -]
REPREBANTATIVE: __LJEs  Crecmvoool DRYI.OMID: b-2<-91
- ARBULT ) WELL DATA ~ PORMATION DEBCNIFTION _

—-Flugh Heunted Monument
+ _-Expansion plug with

<. H, ‘)(ou‘ju\—(&'&c\\;l,l

lock O-& L
- . bvowan | ‘
\1& ~-Concrete Surface Seoal ] . :
l l:'.‘ O _to 4 ft S_"./-D" < H:‘.( (&i .,;.,/cafawc(
2 Well cag o to g 1% (CC).!A\Q(A browswm.
X 4" SCH 40 TFJ PVC '

lo- 14 (C [a_i , fecléxs.u Sfoﬁ-,‘ |

~Annular Sealant

to___ gt g7
174~ 39 g&v\c\i %/&JC‘
~Seal 4 to (» Tt {"-CM'SL\ ‘D\fﬁ\_’-\y\ . me.ck

Sowu:l u:/uqc(( ./ou.v\ct (_{

%-J &n+nm\+b f’c”r—'{s Poa(l\:\ Sol+t'_c{ %l&.d:.(

Filter Pack

. %o 36hft-"
lo-z25 Ca/ofaalg Sl/lr.c._ .ga-u:/

_'.'I..,..
T

Scresned Intervel
£ to 29

. 4" SCH_40 TFJ PVC

czo Factory Slotted

£t

‘Total Depth

X

Hole Diameter ﬁ in

249 ft

o X

L RS g A reh p L i b e

@

Environments!
Borvices, Ine.



& First Copy - Dept of Ecology

File: orig.
Third Copy - Driller

second Copy - Owner;

(1) OWNER: Name Loren Seppanen
(2) LOCATION GF WELL: County Clark
(Pa) STREET ADDRESS OF WELL {or nearest address

WATER WELL REPORT
State of Washington

o, page  1of 1
Address 23606 NE Worthington Road Yacolt WA 984TS

NE 1/4 NE 1/4 Sec 34 T4 NR2 EM

y approx 237 Mest off 132nd Avenue

't start Card No. D45296
7 Water Right Permit No.

x
{10) WELL LOG OF ABANDONMENT PROCEDURE DESCR;PTION

]
|
]
;
l
]
]
]

]

(3) PROPOSED USE: DOMESTIL owner ¥ell 1D 3
(4) Type of work: NEW WELL
Method: ROTARY Material From To
(5) DIMENSIONS: Diameter of well 6 inches.| Topsoil and subsoil 0 10
brilled 415 feet. Depth of completed well 115 ft.| Broken lava rock, tan clay and boulders 10 2h
Gravel, brown and black with broken rock,
(6) CONSTRUCTION DETAILS: boulders and cobbles 24 T
Casing instld: é " Diam. from D $t. to 115 ft.| Gravel, brown and black, with brown sand, silt
Welded X © " Diam, from ft. to ft. and clay 34 70
Liner " piam. from ft. to ft.| Clay, tan, sandy, soft 70 76
Threaded Gravel, brown and black, cemented with gray
sand 7% 95
perforations: Yes _ No X Gravel, brown end black, partially cemented
Type of perforator used with gray sand 95 108
size of perforations in. by in.| Gravel, brown and black, loose with gray sand
perforations from ft, to in. waterbearing - 108 115
perforations from ft. to in. - ‘
perforations from ft. to in. i
1ron - .5 ppm or less
Screens: Yes _ No X Hardness - 5 gpg
Manufacturer's Name P.H. = 7.5 '
Type Model No
Diam Slot size from ft. to ft.
Diam Slot size . from ft. to ft.
Gravel packed: Yes _ No X size of gravel
Gravel placed from ft. to ft.
surface seal: Yes X Mo _ To what depth? 18 ft. ] \ .
Material used in seal BENTONITE ’ : :
Did any strata contain unusable water? Yes _ No X :
Type of water? ___ Depth of strata
Method of sealing strata off _
(7) PUMP: Manufacturer's Name
Type H.P. E
(8) WATER LEVELS: Surface elev above mean sea tevel ft.
static level 85 £t, below top of well Date 10/28/91
Artesian pressure Lbs. per sg. in. bate 4 _
Artesian pressure is controlled by
(9) WELL TESTS: Pump test made? __ By whom? work Started 10/25/91 completed 10/28/M
Yield gal./min. with __ ft. drawdown after ___ hrs : .
Yield gal./min. with __ ft. drawdown after ___ hrs| WELL CONSTRUCTOR CERTIFICATION:
Yield gal./min. with __ ft. drawdown after ___ hrs 1 constructed and/or accept responsibility for construction of
Recovery data: this well, and its compliance with.all Washington well const-
Time Wtr. Lvi. Time  Wer. Lvi. Time wtr. Lvl, ruction standards. Materials used and the information reporie i
: above are true to my best knowledge and belijef. o
Name RITOLA WELL DRILLING )
Address 14214 N 202nd Avgnue Br Prairie WA 98606
Date of test ;/? /s ,{/ﬁ .
gailer test gal/min with ___ ft. drawdown after ____ hr (Signed) AL A License No 1501
Airtest 12 gal/min with stem set at 107 ft. for 1 hrs (well Driller) : -
Artesian flow gal/min  Date contractor's Registration No, RITOLWD25THHM pate 10/29/91
Temperature of water _ Was chemical analysis made? YES pased on form ECY 050 1-20 (10/87) -1329- by Speed Systems Corp

[




File; Orig. & First Copy - Dept of Ecology
Second Copy - Owner; Third Copy - briller

(1) OWNER: Name Loren Seppanen
(2) LOCATION OF WELL: County Clark

WATER WELL REPORT
state of Washington

Start Card No. 045317
Water Right Permit No,
Page 1 of 1

Address 23606 NE Worthington Road Yacolt WA 98675

NE 1/4 NE 1/4 Sec 34 T 4 NR2 EM

(2a) STREET ADDRESS OF WELL (or nearest address) approx 237 West off 132nd Avenue Battle Ground WA 98604

Artesian flow Date

gal/min
Temperature of water

was chemical analysis made? YES

" (3) PROPOSED USE: DOMESTIC Owner Well 1D 4 (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
(4) Type of work: NEW WELL
Method: ROTARY Material From To
¢5) DIMENSIONS: Diameter of well 6 . inches.| Topsoil and subscil. 0 7
Drilled 132 feet, Depth of completed well 130 ft.| clay, brown, sticky 7 15
. Broken lava rock, boulders and brown clay
(6} CONSTRUCTION DETAILS: binder 15 51
casing instld: 6 " Diam. from O ft. to 130 ft.| Brown clay 51 54
Welded X - " Diam. from ft. to ft.| Gray clay 54 61
Liner - " piam. from ft. to ft.} clay, brown sandy with some gravel &1 &6
Threaded _ Sand, brown with tan clay, waterbeaning 66 75
- Clay, gray, sticky 75 21
Perforations: Yes _ HNo X Gravel, black and brown, partially cemented
Type of perforator used with tan clay a 100
$ize of perforations ] in. by in.| Gravel, black and brown, cemented 100 121
perforations from ft. to in.| sand, gray, fine gravel, waterbearing 121 125
perforations from ft. to in.{ Gravel, cemented - ' 125 128
perforations from ft. to in.| Gray, sand and gravel, waterbearing 128 132
Screens: Yes _ MNo X “Iron - .5 ppm or less
Manufacturer's Name Hardness - 4 gpg -
Type Hodel No ~P,H. = 7.5 .
Ciam slot size from ft. to ft.
Diam slot size from ft. to 1t.
gravel packed: Yes _ No X Size of gravel
Gravel placed from ft. to ft. :
Surface seal: Yes X No _ To what depth? 36 ft.
Material used in seal BENTONITE
Did any strata contain unusable water? Yes _ No X
Type of water? . . bepth of strata
Method of sealing strata off
(7} PUMP: Manufacturer's Name
Type . H.P.
(8) VATER LEVELS: Surface elev above mean sea level ft.
$tatic level 92 ft. below top of well Date 02/20/92
Artesian pressure Lbs. per sq. in. bate
Artesian pressure is controlled by A oh L3 e I
(9) WELL TESTS: Pump test made? ___ By whom? Work Started 02/19/92 Completed G2/21/92
vield gal./min. with __ ft. drawdown after __ hrs : . -
Yield gal./min, with __ ft. drawdown after __ hrs WELL CONSTRUCTOR CERTIFICATION:
Yield gal./min. with __ ft. drawdown after ___ hrs 1 constructed and/or accept responsibility for construction of
Recovery data: this well, and its compliance with all Washington well const-
Time Wtr. Lvl. Time wWtr. Lvi. Time Mtr. Lvl. ruction standards. Materials used and the information reported
' above are true to my best knowtedge and belief.
Name  RITOLA WELL DRILLING -
Address 14214 20Znd Avenue rairie WA 98606
Date of test : _ Z' g
Bailer test gal/min with ___ ft: drawdown after ____ hr (Signed) ¥ License No 1501
Afrtest 15 . - gal/min with stem set at 118 ft. for 1 hrs (Well Driller) :

tontractor's Registration No. RITOLWD25TMM pate 02/24/92
Based on form ECY 050 1-20 (10/87) -1329- by Speed Systems Corp.




File: Orig. & First Copy - Dept of Ecology
second Copy - Owner; Third Copy ~ briller

(1) OWNER: Name Loren Seppanen
(2) LOCATION OF MWELL: County Clark
(2a) STREET ADDRESS OF WELL (or nearest address) Subdivisio aprx

WATER WELL REPORT
State of Washington

Address 23606 NE Worthington Road Yacolt WA 98675

Start Card No. 203706
Water Right Permit Mo,
Page 1 of 1

NE 1/4 NE /4 Sec 34 T 4 N R 2EEN
237th Street West off 132 Avenue 1st left lot

(3} PROPOSED USE: DOMESTIC Owner Well ID 7

(4) Type of work: HNEM WELL

-

(10) WELL LDG or ABANDONMENT PROCEDURE DESCRIPTION :

Method: ROTARY Material From To
¢5) DIMENSIONS: Diameter of well 6 inches.| Topsoil and subsoil 0 22
Drilled 139 feet. Depth of completed well 138 ft.| Cobbles and brown clay T 22 25
poulders, cobbles and brown clay 25 38
(6) CONSTRUCTION DETAILS: Broken lava rock and brown clay 38 54
Casing instld: 6 " Diam. from O ft. to 138 ft.| Clay, rusty red 54 58
Welded X -~ " Dpiam. from ft. to ft.| clay, gray and blue, sticky 58 . 68
Liner _ " Diam. from ft. to ft.| Sandy, gray clay and gravel 68 &84
Threaded _ Gravel, brown and black, pertially cemented 84 105
Gravel, brown and black with cobbles and brown
Perforations: Yes _ No X silt 105 22
Type of perforator used “gravel, brown and black, partially cemented
Size of perforations in. by in. waterbearing with seams of brown medium to .
perforations from ft. to in, fine sand . 122 139
perforations from ft. to in. i
perforations from ft. to in. . i =
‘ Iron - .5 ppm or less
Screens: Yes _ No X Hardness - & gpg 3
Manufacturer's Name P.H. - 7.5 -
Type Hodel No : |
Diam Slot size from ft. to ft.
Diam Slot size from ft. to ft.
Gravel packed: Yes _ No X $ize of gravel i
Gravet placed from ft. to ft. =
surface seal: Yes X No _ To what depth? 18 ft.
Material used in seal BENTONITE
pid any strata contajn unusable water? Yes _ No X
Type of water? Depth of strata
Method of sealing. strata off
(7) PUMP: Manufacturer's Name ) J
Type H.P. '
(8) WATER LEVELS: Surface elev above mean sea level ft.

Static level 95 ft. below top of well Date D4/27/92

Artesian pressure lbs, per sq. in, Date
Artesian pressure is controlled by
(%) - WELL TESTS: Pump test made? By whom? Work Started 04/27/92 Completed 04/28/92
Yield gal./min. with ___ ft. drawdown after __ hrs
Yield gat./min. with __ ft. drawdown after ___ hrs YELL CONSTRUCTOR CERTIFICATION:
Yield gal./min. with ___ ft. drawdown after __ hrs 1 constructed and/or accept respensibility for construction of
Recovery data: this well, and its compliance with, all Washington well const-
Time  Wtr. Lvl. Time Wtr, Lvl. Time  Wrr. Lvi. ruction standards. Materials used and the information reportt ]
: : above are true to my best knowledge and belief. ‘
Name RITOLA WELL DRILLING -
Address 14214 KE Avepue h Prairie WA 98606
Date of test 2 / _
Bailer test gal/min with ____ ft. drawdown after ___ hr (Signed) _{ License No 1501
Airtest 22 gal/min with stem set at 130 ft. for 1 hrs (Well Driller)

Date
vas chemical analysis made? YES

Artesian flow gal/min
Temperature of water

Contractor's Registration No. RITOLWD231MM Date 04/30/92
Based on form ECY 050 1-20 ¢10/87) -1329- by Speed Systems Cor[ j

4




Ori F| C ith i J
E’éﬁar{mgi'ﬂ?]o‘}"gcoffg} opy wit! WATER WELL REPORT Application No. e e

Second Copy — Owner's Copy

Third Copy — Driller's Copy . STATE OF WASHINGTON Permit No. .... .
(1) OWNER: wame.. oM. St iim68) . Addsess.. r?%‘( 5%,( Y2 H - &f?msqzc/wfm
(2) LOCATION OF WELL: county C/a€K ) #"1 seecD... 1.7, 2 L,

Bearing and distance from section or subdivision gorner

(3) PROPOSED USE: Domestic p/lndustrial M Mupleipal 3 (10) WELL LOG:
Irrigation [J Test Well [1  Other 3 | Formation: Describe by color, character, size of material and structure, and
show thickness of aguifers and the kind and nature of the material in ‘each
Owner's number of well stratum penectrated, with at least one entry for each change of formation.
(4) TYPE OF WORK: 7 myﬁﬂ e S MATERIAL - FROM | TO
New well Method: Dug  [J Bored [ :
Deepened 8] Cable O riven [J "f )2 *S‘a 4 z F4) 2-
Reconditioned [J - Rotary Jetted [ ol .éa.un/‘;/f d[ 0(.4/ < f—
' Fedd s 1.5
{5) DIMENSIONS: Diameter of well ... A..Q..... inches. 17- P ‘ <
prilled......s®.R.......ft.  Depth of completed well $a d’ Z Yo/l L -
.......... . VR § 4 I [T JUU, & F}"a_(,?’uif ﬁd Sa (_7" Kiq“ 345_, 5&@__“
(6) CONSTRUCTION DETAILS: Caal %/ &) A le $o faoo. .
T : < o Chavs - g
Casing installed: (s Diam. trom ... 2. tt. t0 e St -t V4 4 OO [ )5
Threaded [J e Diam. from j.f ft. to 7 ....... ft.
Welded e Dlam. from .ien It 10 ft.
Perforations: ves @ No O
Type of perforator used.. ﬂ 'f'C.¢4 ) -
SIZE of perforations -/,q:/ T W -5 . i -
........................ perforations from .. 5'0 . ft. to 4
.. perforations from fi. to it.
perforations from it. to ft.
Screens: vesJ No @ ‘
Ma_nufacturer’s Name
Type Model Nowue .
Diam. et Slot size ..aweee- fTOM ft. to =
Dlam. i Slot size {from ... ft. 1o
Gravel packed: Yes m/No [0  Size of Eravel: epurirenns
Gravel placed from .. /9" - 1t fo /(.f” ........ £,
Surface seal: ves " No{J To what depth? ....gh.Jom. ft.
Material used in seal .
Did any strata contain unusable water? Yes (3 No [D/'
Type o WaLEITumrmirmmsersmsnisncns DEPEH OF SETELA it
Method of sealing strata off
(7) PUMP: manufacturer's Name
Type: HP
Land-surface elevation
(8) WATER LEVELS above mean sea level.... ...
Static level > ft. below top of well Date.. .‘. 32/ )/
Artesian PressUTe ..o ..Jbs, per square inch Date...
Arteslian water 1s controued by
(Cap, v.a]ve. etc.)
9} WELL TESTS: Drawdown Is amount water level 1s : - -
( ) lowered below static level Work started 18 Completed 19
Was a pump test made? Yes [1 No [ If yes, bY WhOMTuisimimieniner -
Yield: gal./min. with ft. drawdown after hrs, WELL DRILLER’S STATEMENT:
" z z This well was drilled under my jurisdiction and this report is
» " » » true to the best of my knowledge and belief,
Recovery ds:if.a£ {titme etﬂkten :s zeaz;o volrgen])pump turned off) (water level 6
measured from w op to water leve
NAME. S WAELT AT AL JNSEL .. UAALAL G - T
Time Water Level | Time Water Level | Time Water Level (Person, fivm, oF corporation) Zz?('.rype or print)
i T adaress ZRLSTul o 1A A ORE..... F?Z:'Zd}l
Date of test
Batler test.. gl /Min, With.rnt. GFaWAOWD BELEEenumiareiersnen hrs. ell Dritler)! Tmm—
Artesian flow, gpan, Date %
Temperature of Water........ Was a chemical analysis made? Yes [J No [} AL A A ey 1/ ... Date... ( . j S § ¥ .7 7

(USE ADDITIONAL SHEETS IF NECESSARY) .
5. F. No. 1356--0S—(Rev. 4-71). : w3



File Original and First Copy with
Department of Ecology

Second Copy — Owner’s Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Applicalion Now oo o

Permit NO. . oo i

(1) OWNER: wame... 0 Cbers b vndif

Addm—.s.:_{.3(,[..11345.1....&2..»..'1’.4.....m;-:.?::_v..[[ Lo s tetimidy Lizid

(2) LOCATION OF WELL: county (a

Bearing and distance from secii'on or subdivision corner

A ol SE AL Seefa S, Tobfon N RALLWM ]

Domestic @ Industrial (3 Municipal O
Irrigation {3 Test Well [J Other (]

(3) PROPOSED USE:

Owner’s number of well

(10) WELL LOG:

Formation: Descﬁbe'by color, character, size of material and structure, an-
show thickness of agquijers and the kind and nature of the materiel in eac,
stratum pencirated, with at least one entry Jor each change of fermatior §

(4) TYPE OF WORR: G¥FI05 than one). .. o MATERIAL FROM TO
New well A~ Method: Dug ] red [J T_ T . I
Deepened ") Cable @7 Driven O L Opr 20 2 /
Reconditioned [ Rotary {0 Jetted [ — 7 . .
(Ve (00 o gtaii ey / i3
(5) DIMENSIONS: Diameter of well ... ..o, inChES. T 7 !
led. e 2. B ft.  Depth of leted well... o =i e — =
Drilled 2 epth © compieted we (WA c-l’. \f’,m;’;’ Y. /3 14
(6) CONSTRUCTION DETAILS: 77 ¥ 7 S
. . L . -
Casing mmlled? ...... G Diam. from wife. £ 10 L2203 14 “
Threaded [ N " ; -
Welded [ o ... Diam. from l’;;’-_‘ {%;:Bf' ';"ff"‘-“", L JG LT
) XA T MY
Perforations: y Ty s s " 4
. es O ND[D/ ("/df‘{) 0y 17 < |
Type of perforator used 4 - 7
SIZE of perforations ... in. by R  + 9 "3 {7 /'J T / -
(R S X . s,
i, perforations from . to «, | Ered, Blac/l=C Yy 2 21 5
.. perforations from ft. to £t p - — 3
reemreeomemnes PETTOTAtIONS frOmM it. to £t (i 2ef, 74'? 11135
. 3
Secreens: ves[] No p/ ér-r4., o =< '3
Manufacturer's Name. . h
Type . Model NO .o 17 - . - —
Digm, o Slot size . trom ft. to EiY Lla o tan. . ‘3 Laf et \f £ me 3L 4D
Dijam, ... from £, to it Fleyel 4 erfiteny Cicw
: - (o blae (=revel £ine HS | AHE
Gravel packed: YesJ No @  Size of gravel: ... ] / . 7
Gravel placed from ft. to . fév‘v ‘j c { _c‘ e ~p ) 10 i’."’/(? ."I‘? - 5‘ = |
Surface seal: ves frt No3 To what depth? gl the | ——EEE ol AN TP - .
Material used in seal ' i ./.:z,_//. ArghAl bl wr. 5 2.1 S5
Did any strata contain unusable water? Yes (O Ne O F
T L T ———— Depth 0f StYata. o £ frrer S Ten = h /e 3| 5N
Method of sealing strata off f ! 7 ,
(7) PUMP: wmanutacturer’s Name -
Type: - HP
. Land-surface elevation ]
(8) WATER LEVELS' - above mean sea level.... £t. i
Statie level L5 £, below top of well - Date. ... R
Artesian pressure s ] 98, PET sGUATE Inch Date......
Arteslan water is couiroelled by
(Cap, valve, etc.) }

Drawdown 1s amount water level is

(9) WELL TESTS: Jowered below static level

Was a pump test made? Yes [ No @712 yes, BY Whom P s
Yield: gal./min, with £t, drawdown after

" " " L

Recovery: data (time taken as zere when pump turned off} (water level |

measured from well top to water level)

Time Water Level | Time Water Level Water Level

Time

Date of test i
Bafler test...lL..gal./min, with...2(2...4. drawdown after, .l o irs.
Arteslan flow. i gpm. Date

Temperature of watel. ..., Wwas a chemical analysls made? Yes O No 2~

(USE ADDITIONAL SHEETS IF NECESSARY)

5. F. No. '{‘356—-OS-(.Rev. 4-71}).

Work started.... 042 10755 Completed.n Sy 19432
WELL DRILLER’S STATEMENT: ' -

This well was drilled under my jurisdiction and this report £
true to the best of my knowledge and belief.

NAME. q:TO/H(J(”D"-’ I hg

(Person, firm, or c_orporation) 7 (Type or pﬂn{]-.... j 3

g b n Brash Profei

Address/éﬂ.ﬁ.ﬂﬂ..ﬂ..g.g{.G..2 o {AVF_’- ? 1‘.: da “*
"-\.! /,-) ) .

[Signed]...-..--..(éz...»ﬁ. A*iﬁjﬁigz/zx/é/a,/ .

fatar A g i I
Driller)

License No i /{;23 . Date.......l....a’/s........., 19:




file Original and First Copy with
Department of Ecology,

er's Copy

D WATER WELL REPORT
econd Copy — Owner s Copy .
Third Copy — Drill STATE OF WASHINGTON

Application No. e

Permit No !

R At

(1) OWNER: _rame. Dale... pon
(2) LOCATION OF WELL: Gounty.

ring and distance frotn section

Bex or subdivision corner

(3) PROPOSED USE:

Irrigation [J Test well [ Other

Domestic ﬁ Industrial [ Munlcipal ] (10) WELL LOG:

(4) TYPE OIF WORK: Owner's humber of weu

7 | Formation: Describe by calor,

rial and structure, Tid
e show thickness of aquifers and the kind and nature o, a

character, size of mate
stratum penetrnted, wi

Diameter of well
Dritted.. f Lot

of the material in 'each
th at least one entry for cach change of formation.
N {if more th:;l &n? R werar : MATERIAL T FrROM | TO
. New well etho ug ore
Deepened ] Cable [1 Driven [J :b———o‘ -L— ——————— ' 0 L___
Reconditioned Rotary g Jetted O g
(5) DIMENSIONS

"

G N 03a|+' 133

‘Casing installed: . 5

" Diam. from .

. ft. 10 ...
Weldedﬂ e Diam, from .

I o T 1

Depth of completed well...... Q ? ............. ft. R (:;-—qu .p! + Eﬂﬁtﬁ? 3) _[_!_é__:_
(6) CONSTRUCTION DETAILS: A

.."Diaﬁl iromfl . it. to Qq ft. Eﬁf( /&/J !

Thresded (3 JRR—— vn

3

. ft.

Perforations: vesmQ Mo

Type of perforater used

SIZE of perforations .wwcememecsee T DY ccomeemrrtinsanssessssrases
perforations from £#. to

- in.

.. perforations from ... ft. to

.1t

perforations from .. £t. to

ft.

Screens: ves [ Nu*?.
Manufacturer's Nam

‘Type-
DB, weraeemserein
Diam.
Gravel packed Yes O Nn«F Size of Eravell ammem s oh o
Gravel placed from 1. to ft. “ [or] ra,;} —
Y =
Surface seal: Ye?g N what gepth? ... 5 O.... 1. T 1=
Materis] used if seal.. 2t o] el £e, o %
=Ty 1 T s i L Y t 3
Did any strata contain unusable water? Yes [ No ? —d e '
Type of water?.. . R R ——— = = '_-‘ﬁ t
Method of aealing strata off [ by
= = .
= i (2]
(D PUM[P' Manuiacturer's Name e el
==
HP A_l?
[ =]
m o
. Land-~surface elevation 143
(8) WATER %5ELS above mean sea level 2—2 =
Static level st below top of well DateW ZI ?7 |
Artesian pressure ... _.Ibs, per square inch Datet. Lo riiieimniant
Artesian water ls controned by

{Cap, valve, etc.)

Was a pump test made? Yes O No
Yield: gal.,/min, with

(9) WELL TESTS: prawdown is amount water level is

jowered below. static level
1f yes, by whom?
£t. drawdown after

l l

M / !
Wwork started 7/? / 7 7 19....- Completed.:ZZZI.................., 19..f

" "

- | WELL DHRILLER’'S STATEMENT'

(1} "

This well was drilled u

Recovery data (time taken as

Time Water Level | Time

to water level)

_ Water Level | Time Water Level

ey

PR ity '

....... gal /min, with.. l ? ..ft. drawdown after_jhrs
Arteslan ﬂow

Temperature of Watelo ..

gpm Dain

nder my Junsdlctmn and this report

true to t.he best of my kpowledge and belief.
as zero when pump turned off) (water level _l:
measured from well top
NAMEI/

_ Was & chemical analysls made? Yes 0O Ne O | License No......G’l 73

(USE ADDITIONAL SHEETS [F NECESSARY)



Bl Hense”

F d First ith " ]
Bus Srimnaland Tl CopY WATER WELL REPORT ADSIOMOn No. o
Second Copy — Owner s Copy .

Third Copy—Dﬂllers Copy . STATE OF WASHINGTON Permit NO. ... o st

(1) OWNER: wame. /'\’cmc(u' h$0.0 Addrm\sn G YE. A8 ST

(2) LOCATION OF WELL: county. Q Tack VL M seeZs T n. 8, nq'LE;—

Bearing and digtance from gection or subdivision cornet

(3) PROPOSED USE: Domestc P Industrial 0 Municipal D (10) WELL LOG:
Irrigation [J Test Well O Other [3 | Formation: Describe h‘? eolor, chamcte& size of material and structure, and °

show thickness of aquifers and the kin and nature of the material in each
stratum penetrated, with ot least ong entry for aach change of jormation.

, O ber of well
4) TYPE OF WORK: (1}"?:;1-1 ?huanrll gieo) B esemss s MATERIAL FROM 0
New well  T#  Method: pug [ Bored [J —7] ) ] If _
Deepened 0 Cable [0 Driven [J . i 'k
Reconditioned O Rotary' | Jetted [ Yol s 5 O L ld eSS Q 11 ®]
[t N o j
(5) DIMENSIONS ‘ Diameter of weil G’__lnches (:-\. O \<a s I~ 1O BD N
pritted.... 1. Jrm...it.” Depth of completed well..... e R 3 : A et
(6) CONSTRUCTION DETAILS: | Grravels . FO 757
Casing installed: . 7. .* Diam. from 1o 2. 10 . EWES
Threaded [J ....." Diam. from .. WOSIN. | 3
Welded N ................ " Diam. from ft.
. Perforations: ves] No¥ - ]
Type of perforator used :
SIZH of perforations ... T i, DY crremvermssmmsmimirnneeree 11
.. perforations from .. ft. to : ft.
, perforations from ft, to #® Y
e PErfOTEHONE FIOM cmrrerersasenoene it. to ft. { & 1,
. b£1 .
Screens: ves No .Y 4 V o ]
Manufacturer's Name ;) T _
" Type. b3 CT T N . T —— 7 S
DABID. wsimennne Slot 5128 from ft. to ft, - 57 :
Diam. .vwr Slot size from ft. 1o 1t Qt? /
R L
Gravel packed: vesg No ?‘ 8126 Of EFAVELL voroeersrsmrrmrnees e U0,
Gravel placed from it to 1. ) %

Surface seal: ves F Ngﬂ what epm 30
Material used in’seal 29
Did any strata contain u.nusable water? Yes O Ne?
Type of WAterT . tmraemmemssasan .. Depth of Btratac. o
Method of sealing strata off

(7) PUMPE: manufacturer's Name :
Type: . HFP

, - Land-surf elevatl
(8) WATER JEVELS' agovesme:rcleseae‘lr:ve‘in ...
ﬂ. #1. below top of well Datell.

Static level i _
Artesian DYeSEUTE ....--csmmmimeseinie 1be. per square inch Dat@..ceemmiion - . ) 1
Artesian water is controlled by - - ]
. _ _ . {Cap, valve, ete.) 4
. . Drawdown is amount water level is -
(9) WELL TESTSv lowered below static level Work starte!at. 7 W Completede gg !I%’ .t"' 19%
Was 8 pump test made? Yes [ No T¢ yes, by Whom? e ) g '— -" """ SERLL e e Ll Lt
Yield: gal./min. with 1. drawdown aﬂ.er ) nrs. | WELL DRILLER’S 'STATEMENT‘
”w (13 . t] "
- ‘ - This well was drilled under my Jurisdlctmn and this report i
" " " " true to the hest of my knowledge and beliei.
Recovery data (time taken as zero when pump turned off) (water level
megured from well top to water 1eve1)p P oft) (water lev M A G;? gﬁ/}, ¢ f}’ /] Z}) <
r
Time ‘Wafer Level | Time Wa;er Level Time Water Level ® srson, frm, of COFPOFAtion) or print

---------- s e Adivess SOUOS /(/[029 e

P st i ~ 'M%,_M pr 7N

""m ot ‘ﬁut
, el min, With.oge o...2t, drawdown atter... “(Well Britier) .

Artninn flow. g.pan. Date. ] . )
Was a chemical analysis made? Yes J No ﬂ License No....... Oé‘?'as Date -? ‘Q 'Q\ 19.4‘.:‘

(USE ADDITIONAL SHEETS IF NECESSARY) o { .




R SV T A

File Original and First Copy with
Depariment of Ecology

Secand Copy — Owner's Copy
Third Copy - Driller's Copy

WATER WELL REPORT

-STATE OF WASHINGTON

Application No. i <

Permit No. ... -

(1) OWNER: nume..... L

Address...g A’]E ‘;’38 o) Sf bbbt s

(2) LOCATION OF WELL: comty.... Gk Jars /1.

Bearmg and distance from sectlon or subdivision corner

- NMﬁ A/M'. Sec35 T‘:/'N m?...efw:m.

(3) PROPOSED USE: Domestic [ Industrial [ Municipal [J

(10) WELL LOG:

 Statie level Q5 #t. below top of well DatefN}OLT
Arteslan pressure

Arteslan water is controlied by

il

{Cap, valve, etc.)

Drawdown is amount water level ia

(9) WELL TESTS: jowered below static level

Was & pump test made? Yes 1 No ﬂ I yes, BY WHOM . oumaerrssrsssresrmonees
Yield: gal./min. with £#t, drawdown after

” ” ”

v [ "

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

"Time Water Level | Time Water Level | Time Water Letiel

...........................................

Artesian flow
Temperature of watel ..

g.pm, Date. "
Was a chemical analysis made? Yei [ No/ﬁ

l (.'USE ADDITIONAL SHEETS IF' NECESSARY)

Irrigation [ Test Well [0 Other 0O | Formation: Describe by color, character, size of material ond structure, and
¥
. show thickness of aquifers gnd the kind and hoture of the material in each
Owner's number of well stratum penetrated, with at least one entry for ¢ach change of formation,
(4) TYPE OF WORK: {If more than ONE}. ... s i MATERIAL FROM TO
New well Method: Dug [ Bored O
Deepened aJ Cable [] Driven [J ey of.
Reconditloned [} Rotary . Jetted [] Sor / o i/
(5) DIMENSIONS: Diameter of wel 69_ wwenes. | Braain. (Hd G pilders R
Drilled...fod B ft. - Depth of completed well... . #h...tt. PYRC A 7
) o
(6) CONSTRUCTION DETAILS: G%IMM._F_Q_BQ ~
. . 7
Casing installed: oo v e, trom b 10 [ 1, Coauels B 77
Threaded {] =" Diam. from fit. to i, | <= e gt v
Welded e’ Diam. from ft. to i | &= —
y J ]
) limam__c‘faﬁ n1197
Perforations: ves (] No A
Type of perforator used ‘ (;r—m q. 7 /{"1
SIZE of perforations in. by in. L v
JR— perforations from it. 1o . -
... perforations from it. to 1.
...................... perforations from ft. to 1.
Screens: vesg No
.. Manufacturer's Name
" Type 0 G210 B . T — ﬁ
R  T'1 . Y— - Slot size from it. 10 ft, 4 g -
o 171 T— Slot size from ft. to . : - V_é'“l i
y :
Gravel packed: yes g mo g . Size of Zravel! oo N R 7 D i V A‘l\ ]
Gravel placed from . to 1t. On U‘c-pﬁ Kl ~ L L P E
-t ’ ’I’I? f e
Surface seal: Yesﬂ l@ Fo whaj depth? ...3.:) ......... . -‘%}rffff%‘ﬁi_ y'){?
Material used irl seal.. ¥3€A1 VT €. : S\ Re; OP-CA
DId any strata contain unusable water?  Yes O NoR ’Gsﬁg',., CO[OA_
Type 0f Waterf. oo DEPLh 0f SErata.. et w il
Method of sealing strata off %
(7) PUMP: Manufacturer's Name
Type: HP...
. d-surface el y
(8) WATER LEVELS: [gndsufsceslevation 500 4,

Work Btarti!dc?.ﬁﬂﬁﬁm.m. 1w7% Compieted.@ﬂﬂﬂ..._... m..Zﬁ
WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief,

& L W%‘oj, Inc,.
NAME. o7 &t .2 084702 Ao .
(Person, firm, or corporation) (Type or print}
24022 NE 29th Ave. Ridgefield, WA
Address..... ; \
i
[Signed] _%1"'}"-5 ’%/ %%»mﬂ-x _____
{Well Driller)
License No 0672 Dats 3=-30 1978




(A3 ffauson

File Qriginal and Fimt Copy with
Depariment of Ecology

Second Copy — Owner's Copy

Third Copy = Driller's Copy

WATER WELL REPORT
' BTATE OF WASHINGTON

Application NO, o oo+ oo

Permit Ne. ...

(1) OWNER: name 7Uuncﬂq

Address...

Tleerls

_..N.lcu.l,a ..ML.’.I Sec.. 35 v LN n:;"édwml ‘

(2) LOCATION OF WELL: counts

Bearing and distahce from sectlon or subdlvislon corner

(3) PROPOSED USE: Domestle 4 Industrisl O Munieipal D

Irrigation [J Test Well O Other [ | Formation: Describe b color,
. show thickness of aqu ers and the kind and hature of the materigl in each
stratum penetrated, with at least one eniry for each change of Jormation.
(4) TYPE OF WORK. Owner's number of well
T (1 more than ON) . ... e MATERIAL FROM TO
New well ﬁ Method: Dug [ Bored D - - i
Deepened ] Cable O Driven O { - £ ,’ / b
Reconditloned (1 Rotary§g Jetted O ey ,/ [@) '/
) [
(5) DIMENSIONS _ Diameter of well 47’7 Inches. 7{/{},, 17 ) /aq {14 i
Prilled.... f onit, Depth of completed well / #7* Q/ : e
-y 4. N

(10) WELL LOG: |

character, size of rnuterial and structure, and

(6) CONSTRUCTION DETAILS:

4

Casing installed:... & . wom 3. 10 L7 0| (27 e ) SE T
Threaded [J . e £t 10 s Al < - . 4
Welded ﬂ ft. to .. . .
Perforations: ves 3 NoW E )
Type of perforaior used
SIZE of perforations in. by in,
- .. perforations from ft. to 1. ‘
- .. perforations from it. to ft. — 4
— ... perforations from 1t. to 1*.
Scl‘eens: Yes O No
Manufgcturer's Name... _r
b5 175 [ B [ S ——
- Slot size from ft. to ft. o — \
... Slot size from ft. to t. !1') [:‘ y
. . L l !\‘h . .
Gravel packed: ves ;3 No)  Size Of gravel: oo ~ L. I 7~
Gravel placed from ... £t to £t N ! 7 .
Surface seal: ves'\ N:ﬁ #h what ’éepth? 3 2 e B o 05,1"4 il ‘o ~ |
Material used in seal Eet ___%@ks..- I (9
DId any strata contaln unusable water?- Yes [J ‘No ¢ “Eor " or .g-,_ )
ot AR AL 2 O — Depth 0f Strata..mercommmmnoes - &‘-Q{qﬂ“ [0(\1,

Method of sealing strata off.

&O@Gfr ' j

HP

(7) PUMP: manutacturer’s Name.
Land-surface elevation

Type:
above mean sea level..

(8) WATER LEVELS:
#t, below top of well Dat

Static level ool
Artesian presgure Ibs. per equare indh Date....eomnoes
Artesian  water is conirolled by

(Cap, valve, ete.)

Drawdown is amount water Jevel is
lowered below static level

1t yes, by whom?....

(9) WELL TESTS:

Was a pump test made? Yes O HNo

g%/’/‘zﬁ

Work startedg/_.ﬁﬂw .......... 1wl¥% Compxetedf-?/ 3_[ N TY l

WELL DR{LLER'S STATEMENT:
This well was drilled under my jurisdiction and this report ]

true to the best of my knowledge and belief,

K & L Consktruction, Inc.

(Pemn, firm, or corporation)

Address. 24022 NE 29th Ave,

[Signed] ,/ o 2o P e TR O

0672

NAME.

(Type or print) ‘
Ridgefield, WA l

License No

Yield: gal./min. with #t. drawdown after
L1 L1 " ”»
» " ” " "
Recovery data (time taken as zero when pump turned off) (water level
messured from well top to water level)
Time Water Level | Time Water Level | Time Water - Level
c?/f g b«) SO SR Ra—
et of test /
Bed)S¥ test.. .‘..3 ..... gdl./min, with... 3 r #. drawdown after... . hTH.
Artesian flow, g.pan, Date
Temperature of Watel ... Was a chemical analysis made? Yes [] N%

(USE ADDITIONAL SHEETS IF NECESSARY)

"



(e s

i 4

File Original and First Copy with
Department of Ecclogy
_E;:Sond Copy — Owner's Copy

WATER WELL REPORT

Application NO, o oo s v

rd Copy -- Driller's Copy n STATE OF WASHINGTON Permit NO. . .vv oo v
(1) OWNER: Nme/&ﬂd&/ﬁ&ﬂ%f‘/ address. M. E.. 2S5 I?’ C /“ .
(2) LOCATION OF WELL: county...(} farfz NV Mt seeS5... 1.4t 3, RZE WM,

Bearing and distance from sectlon or subdivision corner

(3) PROPOSED USE: Domestic g Industrial [0 Municipal O

(10) WELL LOG:

color, character, size of material and structure, and

Irrigation [} Test Weil [1 Other 0O | Formation: Describe b
ahotw thicknesg of aquifers and the kind and nature of the material in each
b . Owner's number of well atratum penetrated, with at least one entry for sach changs of formation.
(4) TYPE OF WORK: (1f more than BRE). ... e —— MATERIAL FROM TO
New well ﬂ Methed: Dug [0 Bored O
Deepened m} Cable [J Driven 00 —fj——--
Roconditioned O Rotary { _ Jetted [ | ~scX s . e’ /
: _/') N . I r]
(5) DIMENSIONS: Diameter of Well oo 8 inches HF‘OUJH ( L/ﬂ f 1 4 -
Drilled e P e ff, Depth of completed Wellu.. Bt | 77 o Feeer
(6) CONSTRUCTION DETAILS: Boulders 4 136
. » ]
Casing installed: . G+ piam. trom £33 1. to .22 ft.
Thresded [ . Diam. trom ft. to 2. Crrauels L6 | XD,
.............. " Diam, £TOm e I 10 s it

‘Weélded ﬂ

Perforations: vest] No
Type of perforator used

SIZE of perforations ... fS T OO P
........................ perforations £romM e 14, 10 .
- o perforations from e E 3 THN T J
presim - perforations from ft. to -
Screens: ves O No?
“ Manufacturer's Nam . D
TP 308€) NOuwrreememmraerrr Y ﬁ,‘.\
DHBML, oo SlOE 5iZ€ from ft. to t. - 2P
DIam. e Slot size trom ft. to 1t v L‘ 'I i/ Ii.:
. Vi
Gravel packed: ves g  No ? Size Of ETAVEL! wemmurmrarrmvererorrectonns /- /JP - hal? 8
Gravel placed from ft. to . #, g ? 707
. %ﬁ, g[‘i;?f] 1%
Surface seal: ves 0 o Fl;o_wha{- depth? 3( ............ tt. M’,’_‘SFE'VT OF_F
Material used in’seal.. Y3 T L NE, - KEy CQI_ ¢
Did any strata contain .unusable water? Yes O No q( CM-‘“Y
Type of Water T rsssnsinarssss Depth of strata... i ~*‘lGE
Method of sealing strata off
{(7) PUMP: Manufacturer's Name
Type: HP
. Land-surface elevation
(8) WATER LEVELS: algovesmean sea ]weol.... ;QQ . .

Statlc level #. below top of well Dateﬁpm.'L.?.Irflﬂ

Arteglan DPressure ... Jbs, per square inch Date...ommreme
Artesian water is controlled by

(Cap, valve, etc.)

Drawdown is amount water level is
lowered below static level

(9) WELL TESTS:

Was & pump test made? Yes [ No If yes, by Whoml i .
Yield: gal,/min. with £t. drawdown after hrs.
”» n L) L]
" . (1] [ [
Recovery data (time taken as zero when pump turned off) (water level

menzured from well top to water level)
Time Weter Level | Time Water Level Time Water Level
gal /min, with. & J.....1t. drawdown aster..... , ......... hrs
Artesian fiow g.pam. Date
Temperature of wWater..u.e Was a chemical analysis made? Yes [} NoF

g .
Work mxted.;(.‘l,ma.r:“. 19!2.% Completedggmi...d... 1/ls

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report i
true to the best of my knowledge and belief.

NAME.....ooo... K & L Construction, Inc.
{(Type or print)

{Person, ﬂ.rm'.' or corporation)

Address 24022 NE 29th Ave. Ridgefield, WA

{Signed) %’Lm!% ﬁ/ @Lﬂ%—z -

(Well Driller)

0672 Date. 44 . 197[ .

License No

(USE ADDITIONAL SHEETS IF NECESSARY)

b7



Fije Original and First Copy with
Department of Eco]og)c

Second Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application NG, i mrinns

Permit No. .... ...

ndcrese hZ 2L 3 A 22 BUSY p Wlle & ronnt, il

T '
(1) OWNER: wame. - tigfep.. £ asuen
(2) LOCATION OF WELL: county...Clack

Al Ml v Bl see I5. T AN, RAE WM.

Bearing and distance from section or subdivision corner

Domestic [ Industrial ] Munieipal [
Irrigation [0 Test Well [ Other [}

(3) PROPOSED USE:

Owner's number of well

(10) WELL LOG:

Formation: Describe bg; color, character, size of material and structure, and
show thickness of aquifers and the ki’ni and nature of the material in each
stratum penetrated, with af least one entry for each change of formation.

(4) TYPE OF WORK: (if MOoTE tHAM ONE). ... e s ] MATERIAL - FROM TO
New well Method: Dy a Bored {3
Deepened o Cable [1 Driven [J M-&" / 2 Fi
Reconditioned [ Rotary IE/ Jetted O :
- (a ‘![Q:]zt 8{1:(4.},1 g-giuég FaY éﬂn//wrs I 7
(5) DIMENSIONS: Diameter of Well it inches. .
pritled.... 2T it.  Depth of completed well w4 t | T30 9adb, o rac : e
y DR S 4 .
(6) CONSTRUCTION DETAILS: s : . — S
. J < gef gy T4
Casing installed: Lo v plam. trom .l 1t to . | et CASER
Threaded O 2 Diam. £10mM e Ho 10 s e Lro sl acy ¥
Welded e Diam, 10 e F 0 e S ' oSe Glaferh A ey 47 | S
Perforations: vesg No E/ o s ; sh |7y
Type of perforator used 8 Focsic 2/ 5 nclere N
SIZE of perforations in, by - in. s e
s peTfOrations from ft. to 1. }’ 4 ‘Je-iv‘- 2ol e Lla \? s 2 y 7 “:
- ... perforations from tt. to . | £ed s / ‘_“f' - ' L I
eeemsemssssreanenes. PETTOFALIONS £TOM torermesarsrnrsir ft. 10 verermrerrmeaeen T Z éz Z 2

Screens: yes g No d
Manufacturer's Name

b C0T5 121 B o [ P —————

Type
DLEM. orrerrreeees 510t 5128 s, frOm ft. to 1.
THAIML cervssrerrrees S10t SIZE tooriieienne from ft. to - 1t

Gravel PBCke(h Yes[] No B/ Size 0f Eravel! i

Gravel placed from

ft. to ft.
Surface seal: ves ﬂ/ No Oy, To what depth? /g/ .

Material used in seal LY e #.4.

Did any strata contalh unusable water? Yes (1 No &7 — OB
Type Of WAL Pusuniremrierecsssrmamrssares Depth 0f StEALA.rmmmessioseiramasnens A ' b_] 13.
Method of sealing strata off. ] . ,
: T OF ECOLos
(7) PUMP: Manufacturer's Name nEPN_":%"ENREG\ONP.L HFHSE
Type: HP SC:}‘{»&‘--'“S‘\
- Land-surface elevation
(8) WATER LEVELS‘ above mean sea level.... et
Static level WSYﬁ below top of well Date....é/.:’f.(fz.g..
Artesian DPreSsUre oo Ibs. per square inch DAl .wmmmominn

Artesian water 1s conirolled by

(Cap, valve, etc.)

Drawdown ls amount water level is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes M No E/ It yes, by Whom?mm et
Yield: gal.,/min. with ft. drawdown after hrs.
» % g #3 i

”» " [

zero when pump furned off) (water level

Recovery data (time taken as
level}

measured from well top to water

Time Water Level | Time Water Level Time Water Level
Date of test .
Baller test..m gal./min, with.... ft. drawdown after.............hIs.

Date

Artesian flow. g.p-m,
Temperature of water. ... Was a chemical analysls made? Yes
Tivn AesSihan «

Py 7.5

s el 3@ NG

&N D

Sppi

ECY 050-1-20

Work started....é/n?.;.'z..........., 1922.. Completed.,..é.(&.g: ...... — 192.

WELL DRILLER’S STATEMENT:

This well was drilled under my jurisdiction and this report
true to the best of my knowledge and belief.

nave BITOLA WELL DRILLING............
14214 REEOD GBRAAE PR Ba2.-47847° o P
Brush Prairie, Wash. 98606 -

Address
[Signed]...u...@:ﬂat&t&){mﬂ /

- (Well Driller)
License No A3

Diten. R s 10

(USE ADDITIONAL SHEETS IF NECESSARY)

<=



File Original and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application NO. v e

Permit NO. ... o cvmimermen

(1) OWNER: name..... Kon. Cobhb...

Address..z:.ﬁ!g.j.....N.AE.-....1.:3.2{1!1-_....&!!.3.-,.HB attle Ground,. Wa.

(2) LOCATION OF WELL: county..Llark

e Ny o NW g Bec 35 T AN, R2E WM,

Bearing and distance from section or subdivision corner

Domestic [ Industrial [J Municipal [J
frrigation [] Test Well O Other O

(3) PROPOSED USE:

Owner's nhumber of well

(4) TYPE OF WORK: (if nore than ONeJ. ... oo
New well 7] Method: Dug O
Deepened O Cable O
Reconditioned [] Rotary &

(5) DIMENSIONS: Diameter of well 6 inches.
DPrilled. . T ft. . Depth of completed well......H U ............ Ft.

Driven [J
Jetted (3

CONSTRUCTION DETAILS:

Casing installed: .8 .~ piam. trom ..9.....
Threaded J .. Diam. from ...
Welded M ... Diam. from ...

(6)

Perforations: vesg No®
Type of perforator used SV
SIZE of perforations in. by

.. perforations from ft. to

.. perforations from ... It. 10

.. periorations from ft. to

Screens: ves[1 No[®
Manufacturer's Name

b 14 « T SNp—
Diam. .

. Slot size ...ceinn

(10) WELL LOG:

Formation! Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formalion.

MATERIAL FROM TO
Top Soil ... _. ‘ 4] 1'

Clay, Broun 1! 91
Rock, Greys VMelcanio _ gt 51°*

Diam. ... ... Slot size .-

Size of gravel: ...
ft. to

Gravel packed: ves

Gravel placed from

No

Surface seal: yes® No[J To what depth? -

Material used in seal Bentanite

Did any strata contain unusable water? Yes. (O
Type 0f WAter P rermrecremmssssimrccres DEPHR B SUFA B erereeretsinren
Method of sealing strata off.

€)) PUMP: Manutacturer's Name
HP

Type:

{8) WATER LEVELS:
Static level 5 ft. below top of well Date.

Artesian pressure i e 1 D6, PR square inch  Date
Arteslan water is contrelled by

Land-surface elevation
above mean sea level ... . yegespgadh

(Cap, valve, ete.}

" prawdown is amount water level is

(9) WELL TESTS: Jowered below static level

Was a pump test made? Yes {1 No B 1f yes, by WhOmM P
Yield: gal./inin. with ft. drawdown after hrs.

” " " "

" " "

Recovery data (time taken as zero when pump turned off} (water level
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Date of
Bailer test......‘iié ........ gal./min, with12ft drawdown aner....g...........;.hrs.

Artesian flow g.p.m. Date

Work started...... e

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAMENEIRRIS.(.IIQR ILLING. & PUMP. CO.,. INC.

erson, firm, or corporation) {Type ;;'i;z:iﬁf)m

Address.11026_St. Johns Blvd, Vanc. Wa. 9B8663...

[Sigﬁed']tgﬁ'.:&’.\&a.. \-J ....... TR NEITN AT\ o —

(Well Driller)

Date.. 7m0y 1078,

License No...0270

Temperature of watef ... Was a chemical analysis made? Yes O No [

(USE ADDITIONAL SHEETS IF NECESSARY)

g 2



File Original and First Copy with
Department of Ecology

Second Copy — Owner's Copy
‘Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application NO. i o0 e

Permit No. . .0« i e e

(1) OWNER: NameSl-la'i-nin&'AE"SOCi3‘.""‘9S Inc

Mail
Address

(2) LOCATION OF WELL: county....... Clark
Beuring and distance from section or subdivision corner Fors Sacred

— NW..3% NM..% sec.35..
Hearts Catholic Church - 23505 NE. 132nd Ave,

(3) PROPOSED USE: Domestic B Indusirial 0 Munleipal () (10) WELL LOG:
Irrigation [3 Test Weil [J Other 0 | Formation: Describe by coler, character, size of material end structure, and |
s?ottu :htclme.:s %j‘daqm,ﬁrs i"id tlt:e kind cé-nd }wture gj‘ trf: mate!rijal in ﬂ:ch
] stratum penetrated, with af least on¢ entry for each change of jormation,
; . W ' b { 11 -
(4) TYPE OF WORK: (i}wgﬁérsé ?#zru?: g;eo)..\?.e ........................................ MATERIAL FROM TO
New weil ] Methed: Dug O Bored [J
Deepened =} Cable {3 Drven [ } —————; -~ _
Reconditioned [J Rotaryyg Jetted [ Top s0il 0 |13
' Brown clay & rocks b 10 .
(5) DIMENSJONS: . Diameter of Well Ty Grey rock 10 23 - )
Drilied. ...t 3L dt. . Depth of completed well Broken rock & clay o3 48_” T8
(6) CONSTRUCTION DETAILS: gra;‘ﬂ - 28 65. _
" . ¥ uc :
Casing installed: ft. o 138" 4% ¥ _San 5 73
Threaded 0 o 1o . | Brown clay 73 85
" Welded XX f 10 .. " { Sand_& gravel 85 130~
- - Cemented sand & gravel , water 130 1137 .3
Perforations: vesy No #§ - o
Type of perforator used -
SIZE of perforations ..o in. by .. in.
e perforations from ft. to 1%, ]
easeemenens. perforations from ft. to .
perforatio_ns from ft. to ft.
Screens: vesJ Nof ]
Manufacturer's Name ]
Type Model NO..wrcsscrmsamsanseosees :
Diam. ... Slot size . from it. to ft. -
Diam. v Slot Size from ft. to ft. E p _ \’ — _\
Gravel packed: ves 1 No M  Size of BTAVL! mreminissiin \ L._‘J ¥ L. L -
Gravel placed from £t. to ft. ]
Surface seal: ve:x N To what, denth? 4% - H, : nECl 3
‘ﬂ%ntonlgegmﬁTean 11T

Material used in seal

__DEPARTMENT OF ECOLOGY

j—
]
l

Did any strata contain unusable water? Yes (J No &
Type of Waler Vi risicsceensrirarasmns Depth of Strath..cmmimm enlTHWEST . REGIONAL NFFICE 1
Method of sealing strata off. e
kA Il
{7) PUMP: Manufacturer's Name
Type: . HP '
. Land-surface elevation -
(8) WATER LE‘VELS' above mean sea level,... 11!1
Static level 9 ft. below top of well Date"'?"?g
Artesian PIreSSUrE ....awssurseseeiies 1bs. per square inch Date..rin. ‘

Artesian water is controlled by

{Cap, valve, ete.)

Drawdown is amount water level is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes[] No [ If yes, by WHhOm?. e ceissinerenees
Yield; gal./min. with " £, drawdown after

" " " ”

e - " "

Recovery data (time taken as zero when pump turned off} (water level
measured from well top t0 water level)

Time Water Level | Time Water Level Time Water Level.

Date of test ) :
Bafler test....29. ... gal /min. with...tQ. .45, drawdown atter...t .. hrs.

Arteslan fow. g.pan. Date
Temperature of Waler ... Was a chemical analysis made? Yes ! No Bl

(USE ADDITIONAL SHEETS IF NECESSARY)

LI LN B T

work started. NOvenher. J 1s...79 Compiete&N.QMBmher....?.'. 19._._5
WELL DRILLER'S STATEMENT: '

This well was drilled under my jurisdietion and this report is
frue to the best of my knowledge and belief.

name, Hansen Drilling Co. Inc, . .
{Person, firm, or corporation) (Type or print)
Address. 8711 NE, 58th Ave,Vancouver,¥ashingtonS §
0006 Ron Aspaas ;
[Signed) (wel% P R
License No 0-51 rersienneenens DALE November 8 . 19..1:..
223-02HA-NS-ED-*377R T



e e Fealogy, ) WATER WELL REPORT

Second Copy — Owner's Copy

Application No. - e v e
2.,25807

Third Cony L Driller's €opy ' STATE OF WASHINGTON’ ' erait

No. ....

(1) OWNER: wome.....DoR. RODETES o .o

M3l ol7 NW.139th St.Vancouyer,washington 98665

NE

.................. 4

SE % S.ec 32

4 2

T, N Rl W.M.

(2) LOCATION OF WELL: county.....0327K

o

(3) PROPOSED USE: Domestic ¥ Industrial {3 Municipal 0
Irrigation [} Test Well 1 Other . D

i

1{4): TYPE OF WORK; Owners number o)t well

(i more tham ONeY. ...«
New well b <4 Method: Dug [3 Bored []

. []
Bearing and distance {rom section or subdivision corner S‘ 3 (8] f‘/ ’

(10) WELL LOG:

U O S B e pone f Soe 25
ﬁ_' \

Formaticn: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in cach
stratum penetrated, with at least one entry for each change of jormation,

MATERIAL

FROM TC

S1ZE of perforations l 1:[‘. ..... in. by lD ET
..... ? A perforations from -)“’9 e It 0 -\5)11‘8
... perforations Hom .eemeime T 10 o .

Deepened |] Cable [} Oriven D | —s— 7" 7o T —
Reconditioned {3 Rotary @  Jetted [J Dirt & rocks 0 3
. . Broken rock, hrown clay 3 19
(9) DIMENSIONS: Diameter of well ..8 inches.
Dritted...... 28 s Depth of completed well....> Bt m&wmwOKGn i9 5
(6) CONSTRUCTION DETAILS: %Jiey rock fr;:;cured _;% 1%3_ -
Casing installed: 8 _ piam. trom .Q.... 1t t0 .2 . ue green Sha.g ; F—
Threaded [J 6 Wt DI::::. ﬂzz 0 1. fnsaa'zl'"ﬁ. m & grey rock 120 185
Welded 2§ e Diam. trom # to . | Grey rock 185 | 260
- Green & grey shale 260 {375
Perforations: vesig No[l Grev rock w/ihin layers of ’
Type of perforator used Torch claystone ~  ° 375 | 470

. Grey rock fracture

470 1 548

perforations fLOM weowmmmoe £ to £t.

Screens: ves(Q Nolt
Mapufacturer's Name.

Surface seal: ves @ No[D 'To what depth? S25....00 ft.
Material used in seal...Cement

Type Model No . mrermsssmrminnes
Dlam. . .. Slot size from ft. to 1t.
Dis. e Slot si2€ cciccsier. from ft. to 1t
Gravel packed: ves§ No[  Size of gravel oo Y™
Gravel placed from ft. to 1. T o K
0 - -

Did any strata contaln unusable water? Yes (J NoXX
Type 0f Water?....iimmeunn Depth of Strata....cmmmmimes
Method of seallng strata off

D

Artesian pressure e D8, Per square Inch  Dale.ei
Arteslan water is controlled by

T (Cap, valve, ete))

(9) WELL TESTS: l ﬁrawdown is amount watler level ia

lowered below static leve

‘Was 2 pump test made?'.‘k’es 0O NoR I ¥63, by WHOM P irsnsesssinrsarssess
Yield: gal./min. with ft. drawdown after hrs.
" to be tested by osmer with nis own -
" " Dm . L1} ] (13

Hecovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time water Level | Time Water Level Time Water Level

Date of test

: ﬁL@m est30 ......... gal./min, Witk £t drawdown atter._.....!:...........hrs.
" Artesian flow g.pan, Date '

Temperature of Wateluow. Was 2 chemical analysis made? Yes [ No k|

{7) PUMPE: wmanutacturer’s Name. :

Type: HP
(8) WATER LEVELS: Lanteae o e st =
Static level 245 1t. below top of well Date....%zq"'so...

Work started June LP o 19 & Completed June 24 19&)

WELL DRILLER’S STATEMENT;

NAME..... . Hansen Drilling Co. Ing,

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belict, L

(Person, firm, or corporation)

Address.;

(Type or print)

6711 NE, 58th Ave. Vancouver,Washington 98¢

0006 Ron Aspaas
[Sigried] :

License No C=5l. Date

© 223-02HA-NS-ED-*377NT

W R~ [?—8 { (USE ADDITIONAL SHEETS IF NECESSARY)



File Original and First Copy with
Depariment of Ecology
Second Copy — Owner's Copy
Third Copy — Driller’s Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No.

Permit No, .... .. ...

(1) OWNER: Name...S}€ve Dunning...

Aﬂgﬁ...h.Qg.ﬁ.ﬁix....821...,Bai.tleﬁr.ound., Washing tonQ8604-

Welded

Perforations: vesm NoD
Type of perforator useq

SIZE of perforations 1./8 .. in

5 perforations from ...} 2

... perforations from

(2) LOCATION OF WELL: county... Clark, ~ NE o B¥W 4 sec. 32 o5 N 1 2E w
Bearing and distance from secilon or subdivision corner Sites 14105 NE 2'39 th S't‘u_ ‘ .
(3) PROPOSED USE: Domestic X Industrial O Municipal [J (10) WELL LOG:
Ireigation [1 Test Well [J Other 0 | Formation: Describe by color, character, size of material and structure, and
- S e oL it 6t Toast kind and nature of e Tl Jormation:
. K s ast one entry for each change of formation.
4) TYPE OF WORK: ﬁ}” :;fcfri ?}?frzj;-zbg:aeo)t. w ?l.l. ......................... MATERIAL - FROM TO
New well 4] Method: Dug 0 Bor 4
Deepened O Cable 0 Drven [ | ————.2"" L
Reconditioned O Rotary @  Jetted [J Top soil 0 3
Brown glay 3 8
(5) DIMENSIONS: Diameter of well ..o 6 ....... inches. G k 8
8> 8 rey roc "4’2
b 2511 ) 11 FRRO—. ..ff.. Depth of completed well 1t Broken rock some brown clay Iz , e B
(6) CONSTRUCTION DETAILS: Broken rock & gravel water 75 182 .
Casing installed: . 6 _» Diam. trom ..0..... #t. 0 .sg:..ﬁ‘-ﬂ.
Threades O PVC.. 45" Diam. from ... 1. 10 ... B 1.

ne EC0L06Y

.. perforations frem

Screens: yes[] NoX®
Manufacturer's Name

Model il‘Jo...-........_......

A4

RECIONMOFFICE

A4

SOUTHWESTH

Type -

DisIn, worearserm SlOt BiZE from ft. to

Diam. v Slot size from ft, to
Siabllized

Size of gravel: Pea'
1.

£t to

Gravel packed: ves O

No 2
Gravel placed from a0

Surface seal: ves f No[] To what depth? e B0 1t

Material used in seal... Bentondte. & £i11

Did any strath contain unusable water? Yes OO No
Type of water? Depth of Strata. i
Method of sealing strata off
(7) PUMP: manutacturer's Name
' Type! HP

Land-surface elevation

1
i
|
]
|
]
|
1
|
]
|
]

above mean sea level...,

(8) WATER LEVELS: "
62 N ft. below top of well Dateil"'q"'ao

Static level
Ariesian pressure e seeneeniesennene JDE. PET SQUATE Inch  Date.niveio

Artesian water is controlied by

(Cap, valve, ete.)

Drawdown is amount water level is

(9) VWELL TESTS: lowered below static level

Was a pump test made? Yes [] No [ H yes, by Whomb i
Yield: gal./min. with ft, drawdown after

" " "

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level) .

| Work started_NOVeEmbex Lo 80 Compietes NOYeRbET L~ 8o

L

WELL DRILLER’S STATEMENT:
This well was drilled under my jurisdicfion and this report is
true to the best of my knowledge and belief, ;

~name. Hansen Drilling Co. Inc,

(Type or print)
6711 NE, 58th Ave.Vancouvgr,WashingtonQZ i

Time  Water Level | Time  Water Level ! Time  Water Level
Date of ttisb
Baller test....imme-.£al./min. Withz ....... £t, drawdown after.....
Artesian flow. . g.p.am, Date.
Temperature of water ..o Was a chemical analysis made? Yes [J No B

{USE ADDITIONAL SHEETS IF NECESSARY)

Lol TV TR N L)

Address
0006 Ron Aspaas
[Signed] amcsnsamsnnnsensnversrrae SO0 2 N0 . v 20,
(Well Drilier) )
License No s N patiiovember 6 | 1084
223-02HA-NS-ED-#¥377NT
£ |



File Original and First Copy with
Department of Ecology

Second Copy — Ownér's Copy
Third Copy — Driller's Copy’

WATER WELL REPORT
STATE OF WASHINGTON

Application No, ...,

Permit No, ..., .

(1) OWNER: wame. K atndlep.NanSdn. v

ssrene 22 361G NE A3 2. B Wle Brmcedd

{2) LOCATION OF WELL: county . (/4 /.

Bearing and distance from section or subdivision corner

.......... e Ll Aty 5e0 S 1A Rl WM.

(3) PROPOSED USE: Domestic B/[ndustriai {1 Municipal [
Irrigation [J Test Well [ OQther [}

Jwner's number of well

(4) TYPE OF WORK:

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, gnd
show thickness of aquifers and the kind and nature of the materiel in each
stratum penetrated, with at least one entry for each change of formation,

f m&:}than one).,.. ’DI:J MATERIAL FROM TO
New well Method: Dug Bored N s
Deepened 03 Cable 3 Driven O -MP_;’Q-‘ ! —— e L 2.
Recanditioned [J Rotary Bt Jetted [J _ y
' | Clacy bromm cdild Lava boaller$ 2 | 1o
(5) DIMENSIONS: Diameter of well é inches. ]
Drilted..... /w2 /... 1t. . Depth of completed well.....ZJ.2.C ... 1t. Basall o ERia ‘_‘/j- "5 o
. 'J' ¥ J 22‘4’ —— e fee e JE=EC -

(6) CONSTRUCTION DETAILS:

Casing installed: &+ piam. trom ... #. to L2231
Threaded [ " Diam. from . H. to ft.
Welded [ v Diam. from .o ft, 10 s ft.
Perforations: vesy nNom”
Type of perforator used
S1ZE -of perforations in, BY et in.
perforations from ... fte 30 o, ft.
.. perforations from it. to ft.
perforations from ft. to ft.
Screens: vesg  No @
-- Manufacturer's Name
.. Type.... Model NO.rmmmammmmmimn
Diam. .avrnen Slot size from 1t. to ft.
" Diam. e Slot size .. from it. to .

A@Lﬁi&&_é_m@uﬂflgﬂ::qlza_L‘{

E@ia;b_g_m? 2L By
a . é M — 3C? £ 2-—_
Cla.  brmuy .a;/'h{: prS g2 ! s
7
e . bfes
: S‘c‘tmﬁ. &t/ VY A grage] A5 |55

Ny ol

.CZ&H‘MM _’lm.ux_q_m«al__g_i

(",/d?,, dJA:i‘e

Gravel packed: ves 5 No @ Size of gravels oo
Gravel placed frem : e 1. tO it

Surface seal! ves o NoOQ |To whey depth? .. G 14,
Material used in seal /€ YatclCr.

(e, blae _

Cravel, blas oy bioie wridt | @2 1745
braae C lo, L
, ZEaAvEyYa

_ﬁéfmaica/ﬂ

Did any strata contain unusable water? Yes No B3~ — 3{9 by ﬁgi\‘-_g)n. ¥ ol e
Type of Water?. ... Depth of strata.....................;..........
Method of sealing strata off — = o _
ECEIVED T
(7) PUMP: Manusacturer's Name 1 l-‘ v = =
Type: HP..... ——
Land-surfa levation APR%Q ?nn.
) = ce elevatla
(8) WATER LEVELS: above mean sea level,... ...cvmemrendts Jol
Static level ... ft. below top of well Date.....cvcrvirinirnrsen

Arteslan pressure ... DS per square inch  Date
Artesian water is controlled by

(Cap, valve, etn,)
. ‘Drawdown is amount water level is
(9) WELL TESTS: lowered below static level
Was a pump test made? Yes ] No If yes, hy WROMY. s S
Yield; gal./min. with f1. drawdown gfter hrs
Recoveary data (time taken ag zero when pump turned off) (water level
measured from well top to water level)
Time Water Level | Time Water Level | Time Water Level
" Date of test .
Bailler test.......ornine gal./min. with..............ft, drawdown afier..........hrs,
Artesian flow . gonm, Date
Temperature of water......... Was a chemical analysis made? Yes @~ No [
H . Spem
IMantuess 78,16
EQY ARN-1.%0 - N ?

(USE ADDITIONAL SHEETS IF NECESSARY)

i')EPF'\RIMtNI OF ECOLOGY
——-—-—--—-_—Sﬁmﬁmm REGIONAL OFFICE

Work stan;d......gé/,(éﬁf..“u... 1.4, Completed......#z/
WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
irue to the best of my knowledge and belief.

NaMe RITOLA WELL DRILLING ..o
14214 NEZOAAEAVE, 2B H8Y. 4764 TYPE OF Print)
Address......Brush Prairie, Wash. 98606, ... .

m
{Weil Driller)

License No... //‘?»..? Date...... /7///@, 19.5.7/

~

[Signed]......»

s



. lgelgaor{jngégaelo‘}ngcg‘llrst Copy wm" WATER WEI L REPORT Application NO. e ]

Second Copy — Qwner's cOpy

- Third Copy L Drivers Copy, ‘ STATE OF WASHINGTON Permit No. «vv s oo
'(1')"0WNER Name......5aY_Simonson ) Madl 274l B, 155th. Ave.Battle. Ground.Was.Q“éC'
(2) LOCATION OF WELL: county Clark NE 0 Ny osee 33 r. x. r.2. WM.

Site: 14103 NE, sh5th St Battle Ground

Bearing and distance from- section or subdivision corner

(3) PROPOSED U_SE: Demestic @ Industrial [ Municipal 0 | (10) WELL LOG:

Irrigation [] Test Well I} Other O | Formation: Deseribe by color, character, size of material and structure, and
v show thickness of aquifers and the ki and nature of the material in each
stratum penetrated, with at least one entry for each’ change of jJormation,

i 0 b n '
(4) TYPE OF WORK’ (ir’gae;rse ?#;nn g;eo)t we P MATERIAL FROM TO
) . New well X  Method: Dug D Bored [0 - -
'x' . . '7 Deepened 0 ceble [ Driven DO |- . :
s ; Reconditioned [ . Rotary® _ Jetted O Top soll 0 )
) % Grey .rock 7 L5
(5) DIMENSIONS Diameter of well l;nches .Broken 0 Ck eray el & clay 1;.-")' ] _90 ‘
s Drlllel 10 s dt.©  Depth of completed | L — 104 . 1t Gravel wa‘f,er 0 1 64“ ]
. 1"' o
‘(6) CONSTRUCTION DETAILS: Blue clay loh | 110_
_ Casing installed: .. 6.~ Diam. trom .opf) 1. to 78 _
. rhreaded OEVC .SZ...." Diam. from #. to .. A0 n.
Welded [ e * Dlam, £10M e T 10 cemsmerrrrn 1t
Perforations: vesgg NoD , i
Type of perforator used TEXERX Saw ] ok -
SIZE of perforations ... ./8 .............. in. by . in. ] :
.. perforations from ...t N, % t.o ...... .. 2% ]
per!oraﬁons from ft, to . ]
e perforations from ft. to 1t. - !
Screens: ves] NoR : < ' . N
Manufacturer's Name ' ‘
Type Model NO e mstsemmmamrerisss -
DI, werrreceeinene ShOL 51Z€ from ft. to ft.
Diam. ... .. Slot size from 1t. to : 1.
Backiill
Gravel PaCkeﬁ: Yes [ No[] Size of gravel:. Pea ...
Gravel placed from 6 5 - ft. to 1 L" #®.
Surface seal: vesz No O _ To what depth? .. 6..5..._...... . £ . _—
Materal used in seal .. _Bentonite. & £i1l S : T 5 ) A
Did any strata contain unusable water? Yes (] No [ . p £
Type 0 WOEI Powmsmrmiomsrsrmivnmrrrssis Depth of strata... . N ~ /7 f-f A
Method of sealing strata oﬂ . — S 11 e il ‘,:')
(7 PUMP: Manutacturer’s Name.. : : i t?(’}(}g)l'ﬁfﬁff }9‘:)
i ' o . - . - fad ! 10 Ary.
Type: : HP - . "'r"-'Sf ;’, e :
(6) WATER LEVELS:  SSCHECSNNE. oyopn A e
Static Jevel ..2t. below top of well Date ol OF:‘;"
Ariesian Pressure ... ] bs, per stuare inch DAte....ccoermcssmmsssnaimmmsararns o
Artesian water 13 controlled by
(Cap, valve, ete.) _
. Drawdown is amount water level is :
(9) WELL TESTS: lowered below static level work startea. August 25 1082, completed.. August 26 1082
Was a pumyp test made? Yes {7 NoJE I yes, BY WHOM  erirmcerrmisammsrssssnsimmsess
Yield: gal./min. with ft. drawdown after . hrsi _WELL DRILLER'S STATEMENT‘

" (13 ”»

: This well was drilled under my jurisdiction and this report is
" " " " true to the best of my know]edge and belief.

Recovery data {time taken as ZEro when pump turned off) (water level ’

measured from well top to water level) :
Time Water Level | Time water Level ’I'ime Water Level NAME... Ha‘nsenérgoili}lrﬁ?rg c(?rgorat?ol;\l)c‘ (Type or print)
............... ; ) - . 1
Address 6711 NE. S8th Ave,Vancouver, Washington' |
------------ : 0006 Ron -Aspaas _ ’
Date of test ST Toa . | OO ﬁ@”n LN Y0 TR, P :
Batler test. ... 20288/, With . fendt, Grawdown after.. s S {¥7el Driiler) . ]
Artesian Bow g.p.am. Date ) - \
Temperature of Water. ... ... Was a chemical analysis made? Yes ] NoH _License No Cm 51 ... Date... August 27.. . 18, 8.4.
| 223-02HA-NS-ED=*377NT

' (USE ADDITIONAL SHEETS IF NECESSARY)

P



File Origi . .
Degarr:ng:m]o?ngcg‘liggcm)y with WATER WELL REPOR’I‘ Application NO. .« v o

Second Copy — Owner’s Copy
Third Copy — Driller’s Copy . ‘ STATE OF WASHINGTON Permit No. .... .

gteve Dunming . seeqe P.0. Box 821 Battle Bround Wa. 98604

(1) OWNER: name

(2) LOCATION OF WELL: county.......Clark . NRay MM see35.7.H N r.2.wM
Bearing and distance from section or subdivision corner Ste;s 1’-}009 Ni. 240 th St, Battle Ground, ¥a.

(3) PROPOSED USE: Domestic i Industrial O Municipal 0 | (10) WELL LOG:

Irrigation [J ‘Test Well [] Other {3 | Feormation: Deseribe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of forration.

. Owner's number of well
(4) TYPE OF WORK' (if 1hoTe thal DMB). ... .o MATERIAL FROM TO
New well BN Method: Dug [J Bored [
Deepened a Cable O Driven [ | ——mmrmmmoe oo o ot .- ‘ —
'Reconditioned [] Rotary X Jetted [ Top_soil D _ 5
' 1 _Broun clay 5 113
(5) DIMENSIONS: Diameter of well .o @ s e | “Broken rock ' 13 | 38
led......0f o ft. . Depth of leted Well..o St Brol .I . I R
Driile ? 't epth of completed we ? t‘_ nr vel _a,ter '38 6.?
{(6) CONSTRUCTION DETAILS: - - .
Casing installed: 6.~ Diam. trom .Q . 10 ©3'10 51, e
Threaded [J M Diam, from .. . to 1t,
Welded & ... Diam. from ft. to i, - -
Perforations: ves] No® -
Type of periorator used
SIZE of perforations in. by in.
e perforations from : it. to ft.
perforations from ft. to ft.
..................... .. perforations from ... t. 1o .

Screens: ves{] Nol
. Manufacturer's Name

.. Type Model NO . errmirecreseiaens z :
. Diam. e Slot size from ft. to ft. P\ E C E \‘J’ ——
o 3F:¥ o PR— Slot size .. from ft. to ft.

Gravel PaCked: Yes ] NoX) Size of gravel: ...

npR 21 1983

Gravel placed from b 3 T - T —— ft. .
Surface seal: vesg No(d To what depth? i3 fh DEPARTMENT OF ECOLDGY -
Material used in seaL....Bentonite & LI1d e SOUTHWEST REGIONAL quﬂcf_”_____n
Did any strata contain unusable water? Yes [0 No X
“Pype 0f WaterT o mincenes DEPUL O BUTEA et ‘
Method of sealing strata off 3
(7) PUMP: Manutacturer'’s Name
TYpe! v . HP
: . Land-surface eleyati
(8) WATER LEVELS: alfgvesme:‘rcxesgae\lfvﬁ'.‘.;
Static level 30 ..4t. below top of well Date. 3%k
Artesian pressure eereresssieenee DS, pEr Square Inch  Date...oee asarnnarnars
Artesian water is controlled by
(Cap, valve, ete))
(9) WELL TESTS: Drawdown is amount water level is —em o
) lowered below static level Work started..March..17.., 10..83 completed... Mareh. 18 . 19.83.
 Was a pump test made? Yes [ No [ 1f yes, bY WhomP s sernstieian
Yield: gal./min. with ft. drawdown_after wrs. | WELL DRILLER’S STATEMENT:
" " " " This well was drilled under my jurisdiction and this report is
" " " " true to the best of my knowledge and belief. -
Recuverg' dacica\:E (t'inmvev tﬁkten o zerto v;hennpump turned off) (water level : '
measure $ys} ell 10p water leve. H D 2 11]'- c I
A . naMmEi. Hangen Drilling Lo, I0C, o
Time Water Level | Time Water Level | Time Water Level (Boreon, firm, or corporation) - (Type or print)
N F S —— adaress G711 NE,_ 58th Ave.Vancouver,Washington98¢
eeeevaen amnesseessesssssee et snras e eeerecnersrs busais e ceie _ 0006 Ron Aspaas
Date of test .. ) ' 1 [Signed]............ﬁm‘\. A 953@ TS TR P%-B
Bailer test...&¥......] gal./min. With....¥....ft. drawdown after.. tuw. s, . (Well Driller} Bookk’er
Artesian flow. g.p.m, Date
Temperature of Water.......... Was a chemical analysis made? Yes [0 Noyx | License No...... G -5 DateMErChzi, 1983

223-02HA-NS=ED-*¥377NT

' (USE ADDITIONAL SHEETS IF NECESSARY) “
cry ABNL1-30 ' . ’ g.@ ]



F i d First
Bile Qrieinal g Fios, Copy wih WATER WELL REPORT oo o

Second Copy — Owner's Copy

Third Copy — Driller's Copy . STATE OF WASHINGTON Permit No. ... .. ..

(1) OWNER: name. /’Pon S"}Le:q»m.n ...................................

. AddressA S e 02. AE ./-‘54-? TRU.C.. 8&?/% L%rbund,

- NE. W My sec 35 T 4N, Rs?ﬂwm

Bearing and distance from section or subdjvision corner

(3) PROPOSED USE: Domestic B/Industrlal O Municipal [
. Irrigation tr” Test Well 3 Other ()

« Owner's number of well
(4) TYPE OF WORK' (1f more than one},
New well ®°  Method: Dug 1 Bored O

Deepened ] Cable O Dyriven [J

Reconditioned [J Rotary B/ Jetted [J

(5) DIMENSIONS: Diameter of Well ... inches.
Driled..... A ZS.....tt, . Depth of completed well.... A% S 1t

(6) CONSTRUCTION DETAILS:

Casing installed: ¢ ..... " Diam. from ...Cl... ft, to AHET. .
4*&’!( Threaded [ % -fP# e Dlam. from 3/0 ft. to JIS ft.
Ua.lag Welded [ o * Diam. £rom ..oowe I to . . ft.

/o
“4e werforatlons' Yes l!/ No {3
7""’4" - Type of perforator used...... Pa?ary...ﬁ.‘_...dh/ , f«’r‘&ner
( SIZE of perforations ....... V... 0. DY crndl O A0
33 /;’.Zd . perforations from D3RR gt to 3-35' it
337 3.? [*fu posteraHUTEtrom .. A4 1t to N
.. perforations from it. to 1.

Sereens: vesi] No m/
Manufacturer’s Name,

(16) WELL LOG:

Formation: Describe by color, character, size of material and structure, and ]
show thickness of agquifers and the k kind and hature of the material in each
stratum penetrated, with at least one entry jor each ch.a-nge of )’omation

MATERIAL . FROM

%&l Y Subsel! & roewnt

n?d.-s‘l o ?m-w

_L-._
7%
26

S
o

o
&
FLd
4
¢ ' _ -4
y 24
risg | 40 Mo
fsvﬁ? G | o
| <o |
oz 5
¢ 2
Zs

WA
2.

?s_ .

m;l, : ty [Ro ’

m,ﬂmﬂq&ﬂ? t3c (38 |

_te  LighRoray S¥icky . VES VRS

: % B rves n a4 JS2 |l /5S
W o, 7] LSSI/EX

_"_;ba.&"'_q_@azfs"‘"'/‘,‘ . g 202

Type Model NO o eirsnrrrriconroe
Diam. e S0t 8iZ€ o 2~12 S ft. to .. W : %
THAM. ecvrcssneen SlOL SiZE ) {rom £t 10 e IL
Gravel PaCked= Yes[] . No { Size 0f Eravel: oo
Gravel placed FIOM oo scrcsierrirer . £0 ceeneneneee . .
‘Surface seal: ves " Wo O ' depth? .. 1 8' ft.
Material used in seal.......ﬁr.la.. i AP 7
Did any- strata contain unusable water? Yes [ No @ 2t . okt 183 2o
Type of Water?. o, Depth of strata .. < = C= ’E'Z!“’h! =( . ’ 201792 1
Method of sealing strata off y _ , { P23 73 & }
(7) PUMP: sanutacturer's Name..... Wmhr;mm
s T i
i . Land- levati pri 7 < -
(8) WATER LEVELS: lgnisutuce evaion | Tt Shafe g ru g hbrain sl Ve | 423 | 427
Static 10vel oo fF 2 ft. below top of well Date. -‘J ?-"[ 23 Sawcd=¥one shale gray¥brcwn |£/27 H4HE.
Ariesian pre:::;r;a;..;.;;;;..is con::u e]:::x; ;quare inch Date... M - Py ﬁE— m
{Cap, valve, etc.) ¢ .,_q_mu' - A,dﬂ_iﬂi 1
9 ELL TESTS: Drawdown is amnuntwater level is 1 -
( ) w lowered below static deye?™ {\ - Work started. . L., 15853 Completed......é..z.-?..g.......... 1003
Was a pump lest made? Yes [1 No B/If ves, by who;p?g: IO A W ;
Yield: | gal/min. with tt. drawdown after ~ G [ hc'rs.; WELL DRILLER'S STATEMENT:
i i " iy " T}us well was drilled under rny jurisdiction and this report is
" " " vl 1 R 190+ | true to the best of my knowledge and belief. ,
Recoveryud:dtnf {tine tﬁkten ?s zerto v?hexemi )pump m:rned off) (water ]evé‘f HIT ’ .
measur From we op 10 watér lev | . A
T e ot Urime Water Levdd TMENZte@ﬂagb NAMEOLAWELLDRI}LLluaﬂM ...........
I REGigp b 142180 SRl AVESTER) go2-ATHE T PR
.................................................................. Mg L
............................................................................ U GifigRdress...........BIUSH Prajtie, Wash, 98608 ‘
rrererearass assesssaraensesasantesfitnnndesaanden eemessinmmsnseravaren .

Date of test Signed].......™ M 4 WZZW N
Bailer test.../.&....gal./min. with.. 110 "t arewdown atter—........rs. [Signed] " {Weli Driller) i
Artesian fow g.p.m, Date ’ - -
Temperature of water....... . Was a chemical analysis Thade? Yes muﬂ" License ND..., ...... 4.2.'3 .................. Date... éAZ-.Z .......... , 192\:' ’
a)ahr- 4y23-427 o .

ness | ops (USE ADDITIONAL SHEETS IF¥ NECESSARY)
Ecy 050-1.70 £ e 3




File Original and First Copy with
Department of Ecology

Second Copy — COwner's Copy
Third Copy — Dritler's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Applicalion No. . . ... ... ...

Permit No. ... ..

(1) OWNER:

Name......

Raineer Finpancial Service

Address 256019 NE 132nd Ave., Battle Ground, WA

(2) LOCATION OF WELL: county....o BEBTK o o

— .Nu % N 13 Sec 35 T...4 VN, 25w

Bearing and distance {rom section or subdivision corner

Domestic [ Industrial {7 Municipal {J)

(3) PROPOSED USE:
Irrigation ] Test Well [ Other ]

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aguifers and the hind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation,

« Owner's number of well
(4) TYPE OF WORK: (i r;\gre Than One).. 1 e ccsmeecermseemeas MATERIAL’ FROM TO
. New well 4.4 Method: Dug [J Bored [ - '
Deepened m} Cable (] Driven [J Topsoil & broken_rocks a 25
Reconditioned [J Rotary (¥ Jetted O | Clay, brown, with scattered 21 4t
baulders
(5) DIMENSIONS: Diameter of well .....9._. . tnches. | Rock. npay . ogt
Drilled......]32.........ft.- Depth of completed well...... 92 .. tt. / : PP B
‘ Fracturad brown rock with brown .. 29'1 700
(6) CONSTRUCTION DETAILS: clay seams S R
. . £lay, hrown 70 ast
Casing installed: .8+ piam. trom .0, 1. 10 .32 1 o4
Th " mentad st 1281
readed {J .."" Diam. from it. to 1t, 1 1
Welded X w Diam. from % 1o s+, | Sand, brown & gravel, water 128 132
- bearing - —
Perforations: vesg wo(® i -
Type of perforator used
SI1ZE of perforations in. by in,
perforations from ft. to ft.
perforations from it. to £t.
periorations from 1. to it
Screens: ves) No ¥ = [
Manufacturer's Name - e )
Type Model NO. . —mmsisises ::; g? ,'T]
Diam. ........... Slot size from it. to £t. == = i
.. Slot size from ft. to it. = - o _'
. > - 8 T
Gravel packed: ves 0 No®  Size of gravel: o = - o
Gravel placed from ft. to ft. T A : .,j" -_
Surface seal: ves @ No To what depth? .09 . ft. L": = -
Materlal used in seatB@ntonite & Puddling Clay.
Did any strata contain unusable water? Yes [J No (%
Type 0f WALer e €PN 0f strata.......
Method of sealing strata off
(7) PUMP: manutacturer's Name....Sha=fite
Type: ....SUBMBLSib10. . HP.3S4 e
. . Land-surf elevation -
(8) WATER LEVE;LS' aggvesmeaagesea ‘l’evel.._.. R
Static level 105.."'1 0 ft. below top of well Date..zzzs?lﬁ.ﬁ
Artesian pressure ........ceweo.clbs. per square inch Date..on e
Arteslan water is controlled by -
(Cap, valve, etc.)
D . Drawdown is amount water level is —
(9) WELL TESTS: lowered below static level, . ... Work started 1/17 19..86 Complezed..........zé:".-’.?.’.............. 1.86.
Was a pump test made? Yes @ No [J If yes, by whom?.........._. ........................ " g g
vield: 172  gal./min. with 2 Y=]11" 1t. drawdown aster & hrs, | WELL DRILLER’S STATEMENT:

" "

Recovery data (time taken as zero when

pump turned off) (water level

] This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief, ’

NORRIS DRILLING & PUMP CO., INC.

measured from well top to water level) NAME
Time =~ Water Level | Time Water Level Time Water Level e N i Tt
(Person, firm, or corporatign) {Type or print)

Zerg... . 109"= 9" 11026 Nat. St. JoANS Road
6.min. 206'=10"% Address. Mancauuer,. Washingtan. 98686 ..., .
20..5eq ... eevireeeemmsaaseessan b rssesstssranas. sssessemerersseesaescare

Date of test 7/25/36 S . : [Signed].ﬁ:.efa o Mé/wﬂ
Bailer test....omee- gal./min. with.... ~ft, drawdown after.......... hrs, (Well Driller)

Artesten flow......... gpm. Date . 1422 August 1 B6
Temperature of Water ... Was a chemical analysis made? Yes [1 No 8 | License No . Dateg, 19........
(USE ADDITIONAIL SHEETS IF NECESSARY)

uﬁv‘ 2

ECY 050-1-20



File Original and First Copy with
pepariment of Ecology

second Copy—Owner's Copy
Third Copy--Drilier's Copy

WATER WELL REPORT

STATE OF WASHINGTON

030749

Start Card No.

Water Righl Permit No.

Ray Bloomquist

Address

(1) OWNER: Néme

Clark

.8E 4« SE wse35 - 1 4N N, RZE _wM,

{2) LOCATION OF WELL: County

Approx. 22500 NE 142nd Ave, BattleGround, WA 9860 |

{(2a) STREET ADDDRESS OF WELL (or nesrest address)

L5 T5 NG 310cth 8T, BattleBround |

(3) PROPOSED USE: % E:S;n:i?;i: Industrial (1 Municipal O {10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
] DeWater Tast Well [] Other 0 Formation: Describe by coior, character, size of material and slructurs, and show |
thickness of aquifers and the kind and nature of the material in esch stratum penetrated,
(4) TYPE OF WORK: Owner's number of well with at leasl one eniry for each change of information.
{if more than onae) . MATERIAL FROM TO
Abandoned (0  Newwell Method: Dug 0O Bored [OJ ;
i Deepened Cable O Driven O | LOPSO1 l, brown 0 3
Reconditioned O Rotary (X Jetteda O - [Clay; brown A 77
(5) DIMENSIONS: Diameter of well 6 inches. gi a{ : 8T 2 g : g g 20
250 250 ] ck; soft, gray 58
Drilled feet. Depthof compleledwell <= ~______fl.
ki - _p B ' Rock: soft, brown 59188
(6) CONSTRUCTION DETAILS: 0 56 Rock; hard, basalt, black 88 100
Casing instalied: ——_* Diam.from #.to . [Rock; hard, black 101 119
g:é??:stalled PVCA.5: oiam.tom 20 .10 220 n [Rock, soft, red . 120 125
Threaded * _Diam. from it. to h. [Rock, medium, red and black 126 1132
Perforations: Yesbs) NG~ Rock, medium, black 133 {144
Type of perlorator used AXIXX % blade Rock, hard, bagalt 145 158
SIZE of perforations i V4 XXEBXjpw 4 — in. waterbearing 3GPM ' _
panorgiionsirom_j._(;éé/__n.ro_ﬁ_éé-i._n. Rock. medium hard, basalt 151 | 168
perforations from M0 — f. [Rock? pedium gray 1169 174
perforations from ft. to . [Rock: medium, gray 1175 190
screens: YesL] No[XJ Rock ; hard, gray 191 1207
. Manulacturer's Name ‘ Rock: hard, black 208 215
Type Model No.————— 1ittle more water = 215
Piam Siot eize trom .to n |[Rock, hard, black 216_1225
Diam : Slot size ~—irom ft. to. t [Rock, medium.black . 226 1250
Gravel packed; vesl] Noly Size of gravel 1ittle mpre water = 250
Gravel placed from ' #.to. fi.
CY/5d t
Surface seal: YesE & No[ | Towheidepth? .
Maierisl used in seal. L] QLT /6{-:#.. W i
Did any strata contain unusable water? YesD Noﬁ
Type ol waler? Depthof strata_
Mothod of sen_linu strata off
(7) PUMP: Manufacturer's Name '
Type: _ .HP
(8) WATER LEVELS: ) Siovomesn sea iovei — .
Static level ft. below top of well Date %
Ariesian pressure iba. per aquare inoh Date - -
Artesian waler is controlied by i }
(Cap, valve, 8ic.)) rre - a0 a
W d T=15= .19, 18,
(9) WELL TESTS: Drawdown is amount water leval is lowered below static level ork stgnle 19._ompleted S =

Na 12 If yos, by whom?

ft. drawdown after

Was a pump test made? Yea

Yield: galdmin. with hrs.

WELL CONSTRUCTOR CERTIFICATION:
| constructed and/or accept responsibility for construction of this well,

" n n

and its compliance with all Washington well construction standards.

" . "

Materials used and the -information reported above are true 1o my best

Recovery data (iime taken aa zero when pump turned off) (water level measured
trom weil top to water level)

knowledge and belief,

.

Time Water Leve! Time Waler Level Time Water Level NAME R i to 1 a W e 1 ]. Dr i 1 1 '.i. ng .
i {PERSON, FIRM, CR CORPORATION} (TYPE OR PRINT)
14214 NE 202nd A renue
Address / ‘ L] _— :‘\ G L’) G 6
Date of test ’/z‘ 5 P T E
(Signed) ( AL M License No.___i__/:z /
Bailertest . gel./min, with - ft. drawdown after hrs, JOIELL DRILLER) '
245 1 Contractor's : :
Airiest gal./ min. with atem aet a1 & for —hes. Registratiop RLTOLWD 2 51 MM :
Artesian flow o.p.m.  Date , No.mm BALE pate_7=-26-89 , 19,

Temperature of water Was a. chemical analysis made? YesD Nob—d

(USE ADDITIONAL SHEETS IF NECESSARY)

3




File Criginat and Firat Copy wilh
Department of Ecology

Second Copy--Owner's Gopy
Third Copy—Dritler’s Copy

WATER WELL REPORT

STATE OF WASHINGTON

Start Card NO.O ‘2‘ 0 3 42

water Right Permil Ko,

(1) OWNER: Names.L AAR Y £DclL Y gj-()/\/ﬁ' 7 Acébﬁ "LETr [ oKt M

CLAAK

(2} LOCATION OF WELL: County

(] -M%N_‘fﬂ_m Sec_i‘f_’ TJZ:_N(I: )

(2a) STREET ADDDRESS OF WELL (or 1 t address)

WE HI100EN _YALEEY AL

(3) PROPOSED USE: % Ezg‘;m‘c Industrial [ Municipat O (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
] DeWater Test Well Other i Formation: Describe by color, characler, size of material and structure, and show
- {hickness of aquifers and the kind and nature of the material in each siratum penetrated,
(4} TYPE OF WORK: anersnumber of well with Bt leas! one entry lor.each change of information.
(it more than one) AATERIAL oW o
Abandoned 0 New well % Method: Dug O Bored O -
Deepened Cable [} Driven O , ey F
Reconditioned (] Rotary Jetted O = Hel E A |4y 4
(5) DIMENSIONS: piameter of well . é inches. CLAX 'E el HEHRS o L_Lﬂ.-_" /
Dritled feet. Depth of completed well it. ._‘?,4‘ vf‘é‘é‘ﬁ‘ ’44‘40 0""4‘:/{ L/j j /‘:L
- - - 7
(6) CONSTRUCTION DETAILS: P o cK JOFT PyR PLFE, 77 21 5

Caslng ingtalled:

i P
* Dinm.!rom_jl___/__n.loiZéTH.

52

e esatod " Dismfrom ol Pbon | P £ SHALE oL s

Threaded " Diam. trom ft. lo__l_bL.ﬂ. - ; r
Perforations: Yaaﬁ nolJ i/}'ﬂﬁ .ﬁ'N ﬂi— AC/( M ﬁ’A : fﬁ /é 3
Type of perforator used [ A.'f“ﬁ' g/ £ R j, ]

SIZE o pe;fr?ﬁona //IL in, by é L in. . . - )

: perforations from o #.to go ft. pﬁ*jﬁi‘ 7_ /7‘,4/? ﬂ, [ Ga 7 /F{}’
__ﬁ!i—peﬁdrslions from _.i H.10 At ) /

Dperforatlons from ft. lo fi. 5&-\ tr 5 J’ﬂ/ﬂ L 5 KT 1 FES | 7?2

Screens: Yes No ‘e
Manulacturer's Name ﬁg{ 0}(,{2’/,{/ ﬂ ‘QCA Jb,ﬁ’ﬁ.m’ /‘ ?:2\ 2, gﬁ"ﬂ
Type - Madel No. 7 P
Diam.. Slot size from, . 1o, H. 650 &f ol oMﬁé’}/ﬁ\ . @f 9—2— ]
Diam.. _ Slot size from. ft. to ft. ) ’
Gravel packed: YesL] ) NoLJ Size of gravel ﬁﬂ ﬁﬁ'tfﬂ £ C"X )?/" Vald . 3 _ ;o
7 Gravel placed from ft. to. - fl. ' AZ ﬂC‘K 2 2- / 2— éi
Surface saak: vesZ]  nol_] Towhatdepin? % ¥ b n ;

Ld

Material used in seal @_EME_ALI—ib ENTO X/ T—E- = i—:‘, =T

Did any strata contaln unuaable water? ves ] No@ - : '.",'{

Type of water? Depth of strata__ ——
Method of sealing strata off i - “ = ]

{7) PUMP: ganufocturer's Hame = :
Type: HP T N

st _.

. t and-surface elevation
(8) WATER LEV §v f(abovo mean ses level f1.
Siatic level it. below top of well Date

Artesian.pressure Y— . 'bs.persguareinch Date

Artesian waler is controlled by g vae, o)

(9) WELL TESTS: ODrawdownis arp%nl water level ls towered below stafic level

Was a pump 1eat made? Yes No

Yieid: gat,/min. with f. drawd after .

Hyes, bywhom? — e

hrs.

) l " N P .
Work siarted 1

1] ” "

" [

Recovery data (lime taken as zero when pump turned off) (water level measured
trom well top to waler level)

Time Water Lavel Time Water Lovasl Time

Water Level

Date of test

oal, /min. with

gal./min. with stem set at

Baller test . drawdown after
Alrtest -

«  Artasian flow _g.pm. Date

_i_@@ﬂ. for __4___ hrs.

hes.

Was a chemical analysis made? Yes [:' No m
S 3

.. Temperaiure of water

ECY 050-1-20 (10/B7} -1329-

iy . -
_?/ 5 f; ﬁ Zomeléieds?éﬂé_ ' =192&_2
WELL CONSTRUCTOR CERTIFICATION: -

| construcied and/or accept responsibility for construction of this well,
and its compliance with all Washington well consisuction standards.

Materials used and the information reported above are true to my best
knowledge and belief.

) g AL et n
) {PERSON, FIRM, OR CORPORATION)Y | {TYPE "OR PRINT) H
raanesd AXOT ¥ (7 T T AL L, :/%L;;;; 1
ﬂ‘license ?Jq. o ‘

?[/z 7/ L

(USE ADDITIONAL SHEETS IF NECESSARY)

NAM

; L
(WELL DRILLER)
Regisigs ’Iaq it

No. o pamwagnyy -~  ate

(Signe!

Contractor'sC. A/ & | 5~




WATER WELL REPDRY Start Card No, 0BEQO2

Filis Orig. & First Copy - Dept of Ecalogy
Second Copy - Ownerj Third Copy - grxller State of Washington Water Right Permit No, ___ _
Page 1of 1|
(1} OWNER: Name Ray Bloomquist . Address 24214 NE 219th Street Batlie Ground WA 98604
(2} LOCATION OF WELL: County Clark BE §/4 SE1/4 Spc 35T 4 NR2 EX

(2a) STREET ADDRESS OF WELL (or nearest address) Agrx 22500 N£ 142nd Avenue Battle Ground WA 98604
1DDRDDDUDDDDDRRDDIDDDRDERREDIDREDDDEDDDDRRDDDDEDDRDDDDDDDDDDDDDDRDDDERD DD IDDDDDDDDDDDDDDDDREDDDDEDDYRDDDDODDRIDDDDDRDDDDDDDDIDDDD

(3) PROPOSED USE: DOMESTIC Quner Well 1D 2 3 {10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
{4) Type of vork: DEEPENED 2DDIDDDEDDDDRDDDRDDRPDEPDRDDRDDDDEDD DL DDDDDRODDDDDRDDIDDIDRIDDIDMY
Hethods RBTARY 3 ' Material 3 Fromd To
DDDIDDDIDIDDRBBDDDDBDDILIEEDDDREDDDIDPDDPLIDDDDDDEDDDDDDDDDDDBBDARDDDEDDEDDDRDDDDDDIDDODEDDDDDDEDDRDDRDDIDDRDDDDADDIDDIDADDDDODD
(5) DIMENSIDNS: Diaaeter of vell 6 inches.? Rock, blue gray, mediua hard o 3197
Drilled 423 feet. Depth of completed vell 417 ft.3 Rock, pray, sediua hard 3197 3248
DDDRRDORDDODRDDDBEDDDDDDDDDEDPDRDDDRIDPDDDIDDDDDDDDDDDIDDDDDEDDS Rock, gray, soft ' 1248 3 360
{(6) CONSTRUCTION DETAILS: : 3 Rock, gray, soft : 330 3423
Casing instlds 4"PV¥C  * Diam, froa 0 ft. to di7 1t.3 e e e e ————— R N
Welded _  ________ * Diam. from ____ ft. to _____ ft.3 _ R 3 3
Liner - _  ________ * Diam, fros _____ ft. to _____ ft.3 ___ e e 3. X
Threaded _ 3 o e —————— 3 3
DhpDRDERDRDRDDIDDDEDRDDEDDDDDDIDELDRDIDDDRDDIDDDDDDDDIDDDDDIDIS e e e e ————— ¥ _____
Perforations: Yes ¥ No _ ' 3 —— _ .3 k1
Type of perforator used SAN CUT U o I
Size of perforations 4 in, by 1/4 in,§ —t F____ R
36 perforations {rom 400 ft. to 412 in,3 e I 3
___________ perforations from _________ft.to ________imd ___ . ) . .3 3
___________ perforations from _________ ft. to in.3 _ e m———
DDDDDDDDDDDDBBDDDDDDDDDFDDDDDDDDDDDDDDDPDDDDDDDFDDDDDDDDﬁBDDDDDBJ _______ 3 2
Screenst Yes _ No X e Y I
Banufacturer's Mame ___ - 2 e : o
TYPe Model No _________ 3 ___ i R I
Dias Slot size ______ from ______ ft. to ft.? e e . 3
Diaw _______ Siot size ______ from ______ft.to______ ®.3__ ... . . I
DoDRDRDDIDBDDDDIRDIRIDEDIDDRDDDDDDDD DD DDRDDRIDDIDDIIDDDDDDIDNY 3 3
Bravel packed: Yes _ Mo 3 Size of gravel ____ e — I ¥
. Gravel placed from ____ ft. to ____ : ft.2 —_— I | 3
bophDDRRRDDDDDLO PR RDRDRODDDLDDRDDDDRDDDRDDDDDDDDDDDDDDIDEDRID DY T S 2 I ____.
Surface seal: Yes X No_ To vhat depth? _____________ ft.3 __ _ _ 2 3
Raterial used in seal BENTORITE ' 3 e e 3o 3
Did any strata contain unusable water? Yes | No X 3 . 3 3
Type of vater? _____ Depth of strata 2 it : 3 3
Method of sealing strata eff __ 3 3 3
BDBDDDBBDBDDDDﬂDDDDBBBDDDDDDD0000BﬂDDDDBBFDDDH?DBRDDDDDDDDDD?DDJi _____ o 3 3
(7)  PUNP: Manufacturer's Name i 3 . 3 3
Type HP.o __ 3 . e 3 3
DDDPDDDDDDBDFDDDDDDDDDBDDDDBDDDﬂBDDBDDDDDﬂDDDDDDDDDDDDDDDDDBBDDD# e 3 3.
(B) WATER LEVELS: Surface slev dbove eeah sea level _ ft.2 e . 2 3
Static level 140 - ft. below top of vell Date 09/03/90 3 e e 3 ____
Artesian pressure ______ 1bs. per sq. in.  Date 3 3 - 3
Artesian pressure is controlled by E 3 3
BBDDDDDDBDDDDDDDDBBBDDDDDDDDDDDBD9HDBDDDBDDDDDDDDDFDBBDBBBBDDDBD(DDDDDBDDDDDDBBBDDDDDDDPPDDGDDDDDDDBBDBDDEDDDDDDDDDDDDDBDDBBDDBDID '
(9) WELL TESTS: Pump test made? ___ By vhow? _________ . _____ 3 Jork Started 08/31/90 Conpleted 09/05/90
Vield _______ gal./nin, with ___ ft, dravdown after ___ hrsﬂDDBDDDBBBBDBBBBuDDDDDDDDDDPFDDPPBDPD#DBDDDDDDDDDDDDDDDBHBHDDDBDDD
Yield _______ gal./ain. with ___ ft. dravdown after ___ hrs3 WELL CONSTRUCTDR CERTIFICATION:
Yield ______ gal./uin. with ___ ft. dravdown after ___ hrsd I constructed and/or accept responsibility for construction of
Recovery data: 2 this well, and it coapliance vith all Washington well const-
Tise  Hir, Lvl. Tise  Nfr. Lvl, Tine Wtr. Lvl.2 ruction standards. Materials used and the inforsation reported

3  above are true to ey best kaowledge and belief,
Nase  RITOLA WELL DRILLING
Address 14214 NE 202nd Avenue Brush Prairie WA 98506

3
k]
Date of test . : 3 , _
Bailer test __ ____ gal/min with ____ ft. drawdown after ____ hrd (Signed) M it / ___ License No 14B2
Airtest 4 gal/ein with stem set at 413 ft, for 1 hrs 3§ A%ell briller)

Artesian flow _______ gal/ein Date - 3 Contractor’s Registration No. RETOLNDZSIMN: Date 09/13/90
Has chesical analysis made? NO 3 Based on form ECY 030 1-20 (10/87) -1329- by Speed Systeas Lorp,




Fil.: Orig. & First Copy - Dept of Ecology WATER WELL REPORT Start Card No. 066003

Second Copy - Owneri Third Copy - Driller State of Washington Water Right Perait No. ______._____
' ' Page 1 of 2
(1) DUNER: Name Jue and Julie amboldi ; Address 7809 NE 149th Avenue Vancouver WA 98882
(Z) LDOATION OF MELL: County Clark oW 1/4 NE 1/45ec 35 T4 NR2J EN

(23) STREET ADDRESS DF WELL (or nearest address) SW Corner of Kaskillah Drive WA
Bﬂbﬂﬁﬁﬂﬁﬂﬁ.EEB&DFDDBDDBBEDDDBDBBBDB&DDBﬂDDBDDDDBBDDBDDDEﬂDFBBPDDBDBDBBDBE?HDDDDDHBBDBDDDDDDDDDDDDDDBﬂDDDDEDDDDDDDDDDﬂDPDFDBPﬂDDDDﬂ

{3) FROFOSED USEs DOMESTIC Owner ¥ell ID 1 2 (10) WELL L0G or ABANDOWMEMT PRGCEDURE DESCRIPTION
14) Type of works NEW WELL 2DBBRBRDDDRDDDDILIDEEDDDRRRLDDRODLODDIDDERIRDRDDDIBRDDDDDDERDDDDD
Hethad: ROTARY 3 Material 3 Froad To
] TWDDDODDDPDDDFDDDDD“DDUﬂDPPDDﬂPEEHBﬂHDDDDDvﬂﬂﬂﬁﬂﬂﬂﬁﬂﬂBDDDDDDDHADDDDPﬂDDDDBDDBDDBHDFBBDBBDDDDDDDBDDDDBDDDDDDBDDDD#DDDBDBD&DDDDDDB
5 DIMENSION3: Diageter of well & inches.3 Topsoil, brown, soft i0 31
Drilies 580 feet. Depth of completed well 387 ft.3 Subsoil, tan, sediva 31 ib
FRBIDRIBEADIEDDDOGDRRUEDEDEREDDDRDDDDLDDDEDLODIRDDDDDDERIDEDDDS Rock, brown, mediua hard 38 328
{€) CONSTRUCTION DETAILS: 2 Rock, brown, sedius hard, very broken 325 230
Cazing instld: 6 * Diag. from 0 ft., to 19 4.9 Rock, gray and hrown, eediug hard 33 32
Helded X $°c15200" Dias, from 7 - ft. to 387 ft 3 Rock, Lrown wiih brovn shale, ﬁEdlUﬂ soft 33 33
Liner  _ . * Diaa. from _____ ft, to _____ .2 Rock, gray, hard 3% 540
Threaded _ 3 Rock, gray and brown, some white shale, sedium 2 _____ 3 _____
DPODDDOBODIDDDDDDRRDDRDRDDDRLDDDDDEREIDDDDADRDBDDDDDDDDDDEEDIDDS - hard 340 250
Perforations: Yes & Mo _ 3 Rock, nultx—celured hard, fractured, very : 3o
‘Type of perforator used SAW CUT -3 hard 25 753
Size of perforations  1/4 in. by 4 in.2 Rock, brown, scae gray, iractured, very hard 333 7 BH
4 et forations from 362 ft. to 363 in.? Rock, gray, very hard : 388 190
___________ perforations from _________1t. te ________in.3 Rock, brown and gray, very hard 39 F93
___________ perforations from ________ ft. te ________in.3 Rock, broun, very hard ’ 2493 39
DPPDDDBIRRIDDRREDD DY DD RDDDEDDERDDRRIDDRA DD DDBDODDRIVEDIIDDS Rock, shale, brovns, sediua 2% 21
Screenss Yes _ Mo ¥ 3 Rock, gray, aediua hard 3118 31z
Hanufacturer's Name s 2 Rock, gray with brown, shale, mediua hard 3123 7420
TYPE e Hodel Wo ____________ 2 Rock, gray vith gray shale, mediua R c B AR ¥
Diam _______ Slot size ______ from ______ ft. o ______ ft.3 Shale, brown, gray, soft . 5143 %1l
Diaw _______ Slot size ___ . from ______ . to ______ f1,2 Rock, gray, vith vhite quartz, sediue hard . 3 158 3 183
DDBDIDDDELDREDDDIDIDIDELDDRID20DRDADIDDDDDDIDDDDDIDIEDDDDBDDDODS Rock, brown and gray, aediua hard 2183 2195
fravel packed: Yes _ No Y Size of gravel ___________ ... 2 Shale, hrown, soft 2195 3200
Gravel placed from ______________ ftoto o ft.2 Rock, brown, sedium hard - 5203 3209
D0DDDDSDDDDDDDDDRDRTDOLDDDDDRDDRDDRDDDDDRRDDDDDDINADDIRIDDIDDDODY Rock, gray, sediua hard R B I B
Surface seal: Yes ¥ MNo _ To what depth? 19 ft.2 Rock, gray and brown, mediue hard 229 &30
Material used in seal BENTONITE : 3 Rock, gray, hard , 3301 & 300
Did any strata contain unusable vaier? Yes _ No X 3 Rock, gray, fractured, hard : 2305 33
Type of water? _______________ Dapth of sfrata __________ 2 Rock, brown, fractured, hard 334 330
Hethod of zealing sirata off _____ 3 Rock, gray, hard 2340 3355
FRREREIDRONDORDOITAD 2003000009000000000300000000000DDDDBIDDRDDDDS Rock, tan, brown, red, soft 2337 2 3t
{7} FURPy Hanufacturar's Name __ 3 Rock, gray, sedius hard - 33D 3402 .
TYPE e N 1 3 Shale, hlack and &rown, hard 3462 2410
IDD2REEDEDDDIDDDDDRDIDRREDDDDDDDDDBDLEDIDEDRDDDDDDDDEEDDDDDERIES Rock, gray, aediue hard 7410 2 428
{8) WATER LEVELS: Surface elev above sean sea level _______ ft.J Shale, red, soft . 3488 2492
Static tevel 218 ft below top of well Date 11/29/90 3 Rock, red and brovn and gray, sedius 24%2 2494
hriesian pressure _____~ ~ lbs. per sq. im. Date 2 Rock, gray vith gray shaie, eediue hard J994 2533
Artesian pressure is controlled by 2 Rock, gray and brovn, hard 383 3smy
D02000FDDDDEERRDDDPODRDDODDDDIDDDBDRDDDRRBVDRDDDRDDDDDBDDIDDDRE4REDDRDIDODDRDIDDDDDRDDBDDDRDDDRLDDDDTIDDDDDDDIDDDDIDDDDDDDDDDDID
(9) WELL TEGTS: Fump test made? ___ By who? ________________ 3 Work Started 09/26/90 Cospleted 03/28/90
Yield ______. gal./ein, with ___ ft. dravdown after ___ hrsCDBDDBDDDDDDDDDDDPDDDDDDDDDDDBDDDUDDDDDDDDDDﬂDDDDDDDDDDDDDDDDBDBFD
Yield _______ gal./ein. with ___ ft. dravdown after ___ hrs3 WELL CONSTRUCTOR CERTIFICATION:
Yield _______ gal./ain. vith ___ ft. dravdown after ___ hrsd [ constructed and/or accept responsibility for construction of
Recovery data: _ ' §  this well, and its coapliance vith all Washington vell consi-
Time Wir. Lvl, - Tise Hir. Lvl. Tise Wtr, Lvl.? ruction standards, Materials used and the information reported
______________________________________ 2 above are true to my best knowledge and belief,
______________________________________________________ 3 Name  RETOLA WELL DRILLING
____________________________________ 2 Address 14214 NE 202nd Avenue Brush Prairie WA 98606
Date of test 3 :
Bailer test _______ gal/min vith ____ ft. drawdown after ____ &rd3  (Signed) License No 1482
Airtest 3 gal/min vith stem set at 320 ft. for 1 hrs & (Well Driller) -
Artesian flew _______ gal/ain  Dafe : 3 Contractor's Regisiration Mo, RITOLWDZSINM Date 10/03/90

Teangrasere of watey _ Was chesical analysis mads? MO 3 Based on fors ECY 050 1-20 (10/87) -1323- by Spead Sysiems Corp.



File: Orig. & First Copy - Dept of Ecology WATER RELL REFORT Start {ard Noo 06BCOY

Sacand Lopy - Ownery Third Copy - Driller State of Washington - Hater Right Permit Mo, ___ ..
, ' fage 20of 2
(1) CWNER: Name Joe and Julie lambuldi . Address 7809 NE 149th Avenue Vantouver HA 38682
(2} LOCATION OF WELL: County Clark SH{/4 HE1/4 8ec 35T 4 NR3 EM

t7a) STREET ADDRESS OF WELL (or nearesi address) 3W Corner of Kaskillah Drive WA
DPDHHDDDDDPDDBUDUDDDBDUDDDTdﬂﬂﬁﬁﬂﬂDP3933DﬁBﬁDPPDDD§HDﬂTFﬁDD"EBFBEBUﬂBDﬂDDDHDDQDJDﬁFDDDDﬂDDDDEDDDDDDDDBDDDDDDDDDDDDBDDBBDDDHDDDDPP

(3) PROPOSED USE: DBOMESTIL Jener Well 1D | 3 (10) WELL LOB or ABANDOMMENT PROCEDURE DESLRIFTION
(4) Type of work: HEW WELL ' SDTODDBLIEDDIDDDDDORDRDDDDRDDILDDDRDDIEEEED RIDDDDDRDIDEDDDBIDID DD
Hethods ROTARY 3 Haterial 3 from & To
DDRREDDDDELDEDDDDDIDDDIDDDBDDIDLLE D DD IDLDRDDDDDDRDRDDIDDIDDDADDRDDDDDIDDDRDDDDDDDDDDDRDDRDDEDDDDDDD LD DDDDDSADDDDDIDADDRTDDD
(5) DIMENSIONS: Diaseler of well € inches.? Shale, brown, soft 2538 2 50
Drilled 580 feet. Depth of compleied well 267 ft.2 Rock, gray, hard ) 2560 2 580
DODDLDRDBE DD DD DRI DD DD DD DR D D D e ——————— I I
{6) [CONSTRUCTION DETAILS: I [ 2 L
Lasing instlds & ® Diam, from O T L R £ 0 SR U I P
Welded X 40015200 Biam, fros 7 ft. to 367 14,2 Backfilled to 367 with bentnnlte and snd - I
Liner  _ . " Diam, from T T 1 T T I -
Threaded _ 2 Test dr1111ng froe, 37 to 580 Yo L
DDDDDRRRDEREDDRLTDOIDDDDDDDEEDRDREDEEEODDDRIDDLIDIDDRDVEPDILIDODY ___ e R R I
Perforations: Yes X Mo _ 7. _ e . 3 3
Type of perforator used SAM CUT 3 e e e - i
Size of perforations 174 in. by 4 in g . _ o _ 3 3
4 perforations from 362 ft. to 363 in.3 . - I — I I
___________ perforations from __-______ ft. to in 3 R . N R
___________ perforations froe ___ ____ _ft.te _______ind - . e R R I
DPDDODDDDERDDDERDIDDDRDRDRDRIDDREDBELRDIDDRDDDDDDDDDRIDIDDIODIDS _ o N 3o
Screenss Yes _ Ko} 2 e ————— : I
Manufacturer®s Name ____ _______ 3 e e I 3o
TP e Hodel Mo 3 e o I
Mamn _______ Slot size ______ free ______ fi. to .3 i ¥ 3
Diam _______ §iot size ______ from ______ fto to ______ ft.3 __ N R -
BIDRRDEDIDIDRRDRDEDDBDDRIEDREDDDREDIDEDPEDDDIDDRRDDDDDDADERLDENY ____ I D
Gravel packeds Yes _ No X Gize of gravel _____ o 3 . . 3 3
gravel placed from ____________.. fi. to _ ft.2 _ K} 3
9000PDDDDDDERDDEDIDDDRIDBDLDLDODEDDIREDDDDDDIDIDDDDDDDIDDRRDDRDY R :
Surface szalt Yes ¥ No _ To what depth? 19 it.d __ - J 3
Material used in seal BENTONITE e nan Fo____. I ____
Did any strata contain unusable water? Yes _ Mok 3 o R R S o
Type of water? _____________ . Depth of strata __________ I e o 3o
Methad of sealing strata off _____ . _ 3 i : I
eI B A P R R bR R T g g R S I 3
(7Y PUMP: Manuiacturer’s Name ________ 3 e T 3 3
TY0R e H.P. 2 - . 3 o
DﬁﬂEDDDDDﬂBDBBBﬂﬂDBDBDDBDBDBDDDDDPﬁﬂDDDEDDDBDDDBDDDDDDDDBDDHHFDB! , I S
(8) WATER LEVELS: Surfate eiev above mean sea ievel ___ ____ .3 . o 3 3
Btatic level 218 ft. below top of we}! Date 11/29/90 3 _ o 3 3
Artosian pressure ______ lbs, per sq. ia..  [Date 2 3
Artesian pressure is controlied by _______._ 3 e B : .
DBBDDBDD&DBDDDDDDBDBBDE7DDDDBQDDEDDDDDnﬂﬂﬁDBDBBFBHDBD“DDDHBDDBPDIBD#DBDDDDDBEBDHBDDDDDDDBDFBBDDDDDDBHDDDDDDDDDDBHDDﬂBDDDDDﬂDDDEDDD '
{3) WELL TESTS: Pump test made? ___ By whes? _______ _______ 3 Work Started 09/26/90 Coepleated 09/26/90
Yield _______ gal./min. vith ___ ft. dravdown after ___ hrsCODDDDDDDRDIDOLDRIRDDRDDDUDDDDORDDDDIDIDRDDDDDIDDDEDDIRDDDDIDDOEDD
Yield ____* * gal./min, vith ___ ft. dravdown after ___ hrs? WELL CONSTRUCTOR CERTIFICATION: '
Yield _______ gal./min. vith ___ ft, dravdown after __ hrs? 1 construcied and/or accept responsibility for construction of
Recovery data: ‘ : 2 this well, and its compliance vith all Washingion well const-
Time  Wir. Lvl. Tise  Wir. Lvl. Tine Wir. Lvi.3 ruction standards, MataerialsAsed and the inforsation reported

_____________ . 2 above are true o my bestAnowledge and belief
e e e e e - 2 Hape  RITOLA ME
. e . 3 Address 14214 20ingd” rush Prairie W& 9BEOR
Date of test 3 - '
Bailer test _______ gal/ain with ____ fi. dravdown after ____ hr3 (Signed License No 14B2
Airtest 3 gal/min vith stem set at 320 ft. for 1 hrs ¥ 42 .
Artesian flow gal/min  Date ' 3 LUu.raL'br’s Refistration Na RITOLWDZSINM Date 10/03/90

Tespzvaturs of waber  Was chemicsl anslysis sase? WO I Based on fora ELY 050 [-20 {10/87) -1329- by Spead Systeas forp.

_ 4 . "

s — i T

[
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File Original and First Copy with
Depariment of Ecology

Second Copy-—Owner's Copy
Third Copy—Driller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

T

Starl Card No. O 3 3? 80

!Nhier Right Permit No.

(1) OWNER: name__CEAEX

Addresa 3 ‘é E.TA" &d

ClarK

{2) LOCATION OF WELL: County

SwW o S %Sec#. Tyu..nqgw.m.

Same._as (Gvner

(2a) STREET ADDDRESS OF WELL (or nearesl addreas)
. O Domestic ; ici
{3) PRC PO'SED USE: O Irrigation Industrial (] Municipal E‘{
Mam‘f'or We” 3 DeWater TestWell [3 Other

(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

DH-=I

(4) TYPE OF WORK: Qwner's number of well

Formation: Describe by color, characler, size of matarial and struciure, and show
ihickness of aguifera and the kind and nature of the malerial in each stratum penatrated,
with at least one entry for each change of information.

(it more than one) { MATERIAL FROM To
Abandoned 0 New well # Method: Deg 0OJ Bored ﬁ 3 5 ;
Deepened - Cable ] Driven U [P Seofll e R A
Raconditioned {} Rotary [ Jetted O St HU th"BNWﬂ - Very Mhl.’.g[' c?_‘ 16!
. i i i
(5) DIMENSIONS: piameter of weil '—m'l 3. inches. :

Drilled__lg,._iaet. Depth of completed well..— g ft.

(6) CONSTRUCTION DETARS:

Casing installed:

Welded E
Liner installed
Threaded g 2

* Diam. from fi.to

' Diam. from

" Diam, from__o,..._n. Io_.&.__ﬂ.

|7 T U—| X

Perforations: YesD : Nolz
Type of parforator used

SIZE of perforationy in. by in.
perforations from ’.to fi.
periorations from . to

- perlorations from ft. to

Screens: Yes N}:p[:]

Manufacturer's Name‘,A_ PCL var K

Type P\!(‘_ 40_11. #40 Model No

Dlam.___a._f_.'.__ Slot size__* oR0 Irom_-.i_..._ﬂ.io_ﬁ_.___n.

Diam Slot size from . to.

-’ L] [}
Gravel placed from H.to. {0

fr
Gravel packed: ves (M ol Size of gravel £-13 5[ hg San J,
2 f

Surface seal: Yes@’ Nol] Towhat depih? 2, tt.
1]

.
Material used in aeat _ﬁlmn_ﬁlhs__gﬂ_ﬂidﬂ_ﬁ_———

1
Did any siraia contain unusable water? Yag D No B’
Type ol water?

Meathod of sealing sirala ¢H

Deplhof strate.— -

(7) PUMP:

Manutacturer's Name

Type: H.P

Land-surface elevation
above moan sea level ft.

Static levet fi. below top of well Date _..S'L:Z_MJ_

Artesian pregsure Ibs. per square inch Date

{8) WATER LEVELS:

Artesian water is controlled by

{Gap, vaive, ste.))

{9) WELL TESTS: Orawdownis amou
Was a pump 1eal made? Yes No
Yield: pal./min. with

water level is lowered balow stalic level
Hyes, bywhom? e .
ft. drawdown atter —______ hra.

" ar " "

" " [ : "

Racovery data (fime taken as zero when pump turned off) (water level measured
trom well top to waler level) .

Time Water Level , Tima ‘Water Level Time Waiter Leval
Date of test

Bailer test pat. / min. with ft. drawdown atter ... hrs.

Airtest gat./min. with stem set a1 ft, for hrs,

Artesian fiow g.p.m, Date

Was a chemical analysis made? Yes M’ No[:]

Temperature of water

rem g mmm

-

Work startes S = A=Y 19, Completed_sS=RR=F ) .10

~ WELL CONSTRUCTOR CERTIFICATION:

| constructed and/or accept responsibility for construction of this well,
and its compliance with ail Washington well construclion standards.
Materials used and the information reported above are true to my best
knowledge and belief.

< — [} ] e
(PERSON, FIRM, OR CORPORATION) {TYPE OR PHINT)

Addresséa‘ql N- ‘/ﬂ pd._,‘:c.ar UH qQSol
License N_O_._I‘SllL-__

NAME

{Signed) v
(WELL DRILLER)
Contractor's :
Registration -
No.. Date é /l-' QI .

19.

{USE ADDITIONAL SHEETS IF NECESSARY)



Deparimon of Ecology " WATER WELL REPORT

Second Copy—Owner's Copy STATE OF WASHINGTON

Third Copy—Driller's Copy

oy

~

Start Card No. O 3 3 88 ‘

1]
water Ribht Permit No.

(1) OWNER: Name___Che €. X

Address 21O Ei‘ﬁ"d. Rattle GreumL WA 9%e0 ?

{2) LOCATION OF WELL: County c Idr K

SW i 5W ysee 35 r 4N N RRE wu

{2a) STREET ADDDRESS OF WELL (or nearest addreu).____-s.g_’l!: as

Ownesr

(3) PROPOSED YSE: O Domestic  jhausirial O Municipal
' O hrigation |
-MO“"‘"_O"" &” O DeWater Test Well [3 Other

{(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

(4) TYPE OF WORK: Owner's number of well D H __2

{if mars than one)

thickness of aguifers and the kind and nature of the material in each stratum penetrated,”

Formation: Describe by color, character, size of material and structure, and show -
wilh at least one entry for aach change of information. ]
||

MATERIAL FROM T0

Abandoned [1  Newwell [J Method: Dug O Bored ¥ 5 -
neen Deepened ] Cable O Driven [J %-0 SDI ’ i o' I.g’
Reconditioned (] Rotay O Jettes 0O L4, gy ~Rrown=Very Mesit /5" /9' ]
. H i : [ ” ' ;
{5) DIMENSIONS: pjametar of well P inches.

Drited__ £ @ _feel. Depih of completed well %

(6) CONSTRUCTION DETAILS:

Casinginstalled: _________ " Diam. from H, to .

g"w?dﬂaned % " Diem.from ft. 1o 1.
ner ni

Thresded & _<d___* Diam.from— {2 . VN S Y

Perforations: Yes EJ NOB’
Type of perforator used

SIZE of perforations in. by in.
perforations from - . to ft.
pertarations from ff. 1o ft, .
perforaticens from . to ft,

Screens: mBZ NOD

Manufagjurer's Name "'d var K
ﬁ seh. 4D Model No

Type . N—
Diam..,_é " Slot size, L azo lrom.._;___tt. !o_g_____.,ﬂ.
Diam Slod nize from. fi. to. #

" e
Gravel packed: yesM  Nol Size of gravel Z._~fod <4 [ICQ !&5d
Gravel pleced from a t. to_ IO [

77 NolJ Towhat depth? el ft
\

Surface seal: Yes Y
Material used in seal W_ﬂ@-‘iﬂ—iﬁ I . :
Did any strata contain unusable water? Yes ‘No EZ'

Type of waler?. Depthofstrata_ .

Mathod of sealing struta off

n PU“P= Mnnulacjurer'sName
Type: _HP

i— ) s — [— (—

! N Land-surface elevation
(8) WATER LEVELS: above mean sea level fi.
Static level «,_,_‘ili__.. . below top of well Date _.M:ﬂ_‘_

Artesian p . _Ibs. per square inch Date

Artesian waler is conm..-lled by Ear vaie ey}

(9) WELL TESTS: Drawdown is amoup water level is lowered below stalic level
Was a pump 1esi made? Yes No if yas, by whom?
Yield: . pal/minwith . #.drewdownafter .. .. hrs.

Work started__-3= ;2. 3= A{ 19 Completed._9= 2=} 10___

WELL CONSTRUCTOR CERTIFICATION:
| constructed and/or accept responsibility for construction of this well,

1

and its compliance with ali Washington well construction standards.

Materials used and the information reported above are true to my best

Retovery dala {time taken as zero when pump turned off) (water level measured
tram well top to water level)

Tima ‘Water Lovel Tima Waler Level Time Water Love!
Daie of test

Bailertest —______ gel./min. with _________ #. drawdownafler ______ hrs.

Airtest . _ gal./min, with stem set at #. for hrs,

Artesian flow p.p.m. Date

Temparature of water

Wasa chemical analysis made? Vasg NoD

 aee e e omm inan RN,

knowledge and belief,

NAME ~ {Nor h
, {PERSON, FIRM, DR GORPORATION} {TYPE OH PRINT) '

Address ]

. ‘ (WELL DRILLER)
Contractor’'a :

Registration . - .
Ng. I Date L,l:'_éz -2/ L1

; whA 99301 |
(Sig’ned)M@@Ucenae No.m I
]

(USE ADDITIONAL SHEETS IF NECESSARY)



APPENDIX B

SOIL GAS SURVEY






MEMORANDUM

Date:  April 30, 1992

To: Brett Freier /f'/"J

From: Rusty Sims

Subject: Soil Gas Data Report Results from a Survey Conducted at Jim's British
Petroleum Gas Station (March 23-27, 1992). ‘

Reference: Washington Dept. of Ecology Contract Number: C0089006

SAIC Project Number: 01-0892-00-0462-000 '

Enclosed please find the following:
I. SOIL GAS SURVEY RESULTS

The soil gas data generated for this report should be treated as semi-quantitative only. The soil
gas instrumentation used is for “screening" purposes only and is intended to provide an
indication of the nature and extent of contamination. The data presented below are not
intended to be quantitative.

A. A tabular summary of all soil gas results (hard copy and diskette) for the. compounds:
benzene, toluene, ethylbenzene and total xylenes (as p,m and o) is presented in
Appendix-A. Additionaily, any. unknown compounds detected are listed in the last
column of the tabular summary under the header "Total No. Unknown Compounds
Detected. All data are reported to two (2) significant figures in units of parts per billion
by volume (ppbv), which represents the compound concentration on a volume basis (u
1/m?), at ambient temperature and pressure. Data reported in ppbv may be converted to
micrograms per liter of air (ug/l) using the universal gas law formula (Nebergall et.al.,
1963): ;

PV = NRT
Data presented in tabular summary are repérted with the following qualifiers:

Qualifier | Deﬁni;ignl

"F.B.# Field Blank along with its proper consecutive number (#)



A.D. Analytical Duplicate

E.D. Field Duplicate

Value is below the calculated IDL value and is defined using the following
operation: .

Instrument Detection Limit (IDL) = the mean value of the individual
IDLs obtained from three (3) separate daily runs. Each daily run consisted
of seven (7) separate analyses of a standard, containing the compounds of
interest. The standard deviation (S.D) of the results obtained (in ppbv),
from the seven analyses, was multiplied by three (3). The resultant value
was and IDL, for one (1) day's analyses.

(value) Value is below the calculated IDL, but was able to be measured by the

instrument (GC). Value is not quanitifiable and should be treated as a
broad estimate only.

1L SAMPLING METHODS AND ANALYSIS PRObEDURE

Samples were oollected and analyzed using the procedure descnbed in SAIC SOPs 8017

through 8020. In general, all samples were collected and analyzed as described in the

following paragraphs.

Sampling required the use of a probe extension (three feet in length), retractable
probe tip, teflon tubing, probe driver and jack. The probe extension, probe tip and
teflon tubing were assembled. - The sampling assembly was then installed to the
desired depth, using a manual probe driver (hammer type). Next, the jack was
attached to the probe assembly and lifted approximately three inches (to avoid
clogging the probe tip with soil). The teflon tubing was then connected to the sample
port, on a vacuum box, and the electric pump motor was turned on. The soil gas to
be collected was then purged through the collection system for approximately 20
seconds (500 mi volume) before a tedlar bag was connected to the system for sample
collection. The sample purgmg before collection is necessary: to avoid: (1) sample
dilution due to dead volume in the system and (2) sample contamination due to
contaminants in the system. Next, a sample was collected by connecting the teflon
tubing (at the sample port on the vacuum box) to a tedlar bag, which was placed in
the vacuum box. The top of the vacuum box was closed and the pump motor was
turned on. Approximately 750 ml of sample was collected in a 1000 ml tedlar bag.

The bag number was recorded in a log book along with the date, time, initials of
sampler and sample location.

Samples were analyzed by gas chromatography (GC) using a micro argon ioni.zation
detector (MAID). Analysis was conducted by pre-concentration of a 17.5 ml aliquot




of soil gas onto an absorptive trap followed by heating of the trap and transfer of the
volatile organic compounds into the GC detector.

III. QUALITY ASSURANCE AND QUALITY CONTROL

Quality assurance and quality control (QA/QC) procedures implemented during this task
~consisted of analysis of argon bag blanks, field blanks, analytical duplicates, field duplicates,

and calibration standards as required by the technical procedures Results for each type of QC
analysis are desribed in the following section.

A. Argon Bag Blanks

Argon bag blanks (GC system blanks) were analyzed daily and following the analysis of a high
concentration standard or sample to determine the presence of target compounds in the
analytical system. No argon bag blank showed any detectable concentration of any
compounds.

B. Field Blanks

Field blanks were collected at various locations and sampled once for each day field samples
were collected and analyzed. (Note: There is no field blank for samples collected and
+ analyzed on 3/27/92. A field blank was collected, however, power was lost to the field gas
' chromatograph before the field blank was analyzed. Historically, field blank contamination, -
when using the present system has not been a problem.) The field blank samples were
analyzed to insure that the sampling equipment and procedures were free of contamination.
Field blanks were collected in the same manner as the samples except that the probes were not-
driven into the soil but were set up to collect ambient air only at ground level. No field blanks
gave detectable concentrations of any compounds.

C. Analytical Duplicates

Analytical duplicate samples were analyzed at a frequency of one duplicate per thirty analyses
performed. These duplicates were usually run (if possible) after a sample with a positive hit of
a target compound (in order to have some measure of statistical analytical precision). ’

- D. Field Duplicates

Field duplicates were analyzed at a frequency of one duplicate per thirty samples collected.
These duplicates were usually sampled (if possible) at a location where it was most likely that
a positive hit for target compounds would be measured.

E. Calibration Standgrds

The gas chromatograph was calibrated with gas standards on a daily basis. Calibration checks
were also conducted to determine instrument performance and stability. The calibration



standard source was from Scott Specialty Gases. Appendix-B presents a list of the calibration
gas compounds used and their respective concentrations. As required by the technical
procedure, standard verification checks (% recoveries of initial and continuing standard
verification checks) were not to differ from the true standard concentration by 70-130% of the
true value. When calibration checks exceeded the recovery limit requirement, the calibration
check standard was reanalyzed. If the check failed a second time, the instrument was
recalibrated with fresh standards and instrument maintenance performed, if deemed necessary
by the project field chemist. Calibration checks were performed with the following analytical
scheme and frequency: (1) at the beginning of an analytical run (after calibration but before
analyzing the first field sample), as an initial calibration verification (ICV); (2) after every five
field samples, as a continuing calibration verifcation (CCV)-and (3) at the end of an analytical
run, as a CCV.

IV. SAMPLE MEASUREMENT

Sample results were determined in the following manner. All calibrations were performed
using a mixed calibration gas containing a known concentration of each of the compounds of
interest. Calibrations and subsequent sample concentration calculations were based on a single
point calibration. Before calibrating the GC, a compound calibration library was established,
- using the computer software sample analysis program.

Initially, the compound names and their respective concentration (ppbv) were entered by hand

into the sample analysis program, in the order of column elution, beginning with the
compound which elutes first and ending with the compound which elutes last. Next, a 17.5 ml
aliquot of mixed calibration standard was collected onto the GC absorptive trap. The trap was
heated and the individual compounds were measured by the MAID, in the order in which they
eluted. The unit of measurement for each compound is the area count within each compound
peak. At this point, the calibration library is established and contains the following
information: (1) The name and elution order of each compound, (2) the compound retention
time [the time, measured in seconds, before a compound desorbs from the column and is
measured by the detector], (3) the concentration (ppbv) for each compound in the calibration
standard and (4) the area count within the peak of each compound measured.

Once a calibration library was established, the GC was ready to analyze samples. All sample
calibration libraries were established using the Scott Speciality Gases mixed calibration gas
given in Appendix-B. Samples were analyzed and concentrations calculated using “the
following procedure. Initially an aliquot of sample gas (equal in volume to the calibration gas
aliquot) was collected and measured in the same manner as the calibration standard. The
retention time and area count for each compound was measured. The retention time for each
compound (in the sample) was matched against the calibration compound retention times
established in the library. Any compound retention time, measured in a sample, which was
equal to a compound retention time contained in the calibration library (+4%) was identified
by the name of the comipound (it most closely matched) in the calibration library. Subsequent
calculation of an identified compound contained in a sample was calculated using the formula:

. [— _ y ’. _ [e— — - — L 2 ] [




¢ CCRF

where:
C = compound concentration (ppbv) in sample
SCAC = sample compound area count

CCRF = calibration compound response factor

_ area count of calibration compound
. concentration (ppbv) of calibration compound.

CCRF

V. DATA VALIDATION

All analytical results were validated by review of the raw chromatographic data using the
following procedure:

« Data were reviewed to ensure that positive sample results exhibited GC relative
retention times within 4% of the most recent standard calibration check. Compounds
outside the 4% retention time window were labeled as unknowns.

* The tabular summary table was reviewed against the chromatograms to ensure that
results were transcribed correctly. '

* Sample data were reviewed with respect to the results obtained from the daily
analysis of blanks (argon bag and field). Any sample data affected by compound
contamination measured in the associated field and/or argon bag blank were presented
with a "B" qualifier.






APPENDIX-A

JIM'S B/P GAS STATION, BATTLEGROUND, WASHINGTON (MARCH, 1992)
ECOLOGY CONTRACT: C008%006
SOIL GAS CONCENTRATIONS: ALL COMPOUNDS
(VALUES ARE REPORTED IN PARTS PER BILLION, PPB, BY YOLUME)
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APPENDIX-B

CALIBRATION GAS SOURCE AND
COMPOUND CONCENTRATIONS



Calibration Source :

Scott Specialty Gases

Certification Data : 3/13/92

Scott Project No. : 02-18668

Cylinder No. : Scotty IV, 6 component mix (0204B7000324)

Lot No. 1 2-27-92-1
Component Concentration (ppbv)
Benzene 927
Toluene _ 903
Ethylbenzene ' - 976
P-xylene - 1070
M-xylene , 960
O-xylene 974




APPENDIX C

BOREHOLE LOGS






Page 1 Of 3

= Borehole Number:
— 1A} BOREHOLE LOG MW. Field BookNo.:
Al X LE Sy -1 1
Project Number: 01-0817-00-0462-000 Project Name: Jim's BP
Borehole Location; Battle Ground, WA Drilling Company: Scil Sampling Service
Driling Personnel: Mel Pedarson Drifl Rig Type/Number; Mobile B-61/04
Drilling Method: Hollow Stam Auger Bit Type/Slze: Auger/10" OD.
Sampling Methods: Split Spoon ~ Hammer Wt: 140 lbs Drop: 30"
Figld Geologist: Brett Froier Assistant: Pete Christian
Date Started: 3/30/92 Date Completed: 3/31/92
Depth Water First Encountered (BLS): 13 feet Completion Depth: 33 feet
Samplling
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Dense silty clay, compacts well. Isolated areas of oxidation,
Brown In color. ’

Dense siity clay. compacts well. Has areas of oxidation,
Brown in color. ’

It

Dense silty clay with 15-20% sand. Bands of other grey
siity clay. Areas of cxldation,
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Cemented sitty clay with 830% sand and pebbles 1o 1/4"
in diameter. Dark reddish brown in color.

Sandy silty clay with pebbles 1/8" 1o 1/2" in diameter inter-
mixed with cemented gravelly clay. Dark brown in color.

Note: Hole drilled to 33 feet. Drilling through hard
cemented gravelly clay. No recovery during sampling.
Hole backfilled with sand to 25 fest then beritonite seal
“to 22 feet prior to Installing the well. .

5 Borehole Numbei: Page 2 Of 3
BOREHOLE LOG ¥

) MW-1 Field Book No. 1
Project Number: 01-0817-00-0462-000 Project Name: Jim’s BP
Borehole Location: Battle Ground, WA Driliing Company: Soll Sampling Service
Drilling Personnel: Mel Pedsrson Drill Rig TypsMumber. Moblle B-61/04
Drilling Method: Hoilow Stem Auger Bit Typs/Size: Auger/10' OD
Sampling Methods: Split Spoon Hammer Wt: 140 1bs Drop: 30"
Fisld Geologist: Brett Freier " Assistant: Peta Christian
Date Started: 3/30/92 Date Completed: 5/31/92
Depth Water First Encountered (ELS): 13 feet Completion Depth: 33 feet

Samplling
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e W Berehole Number: Page 3 Of 3
=i ¥ BOREHOLE [.OG MW-1 Field Book No.:
y /a7 A "4 - 1
Project Number: 01-0817-00-0462-000 Project Name: Jim's BP
Borehole Location: Battle Ground, WA Drilling Company: Soll Sampling Service
 Drilling Personnal: Mal Pederson Drill Rig Type/Number: Mobile B-61/04
Drllling Method: Hollow Stem Auger Bit Type/Size: Auger/10* OD
Sampling Methods: Spiit Spoon Hammer Wt 140 Ibs Drop: 30"
Field Geoclogist: Brett Fraier Assistant: Pete Christian
Date Started: 3/30/92 Date Completed: 3/31/82
Depth Water First Encountered (BLS): 13 feet Compietion Depth: 33 feet
Bamplling
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=L E==— Borehole Number: Page 1 Of 2
oo ss BOREHOLE LOG Field Book No.:
¥ RE Sy © Mw-3 1
Project Number: 01-0817-00-0462-000 Project Name: Jim's BP
Borehole Location: Battle Ground, WA Drilling Company: Soil Sampling Service
Drilling Personnel: Mel Padarson Crill Rig Type/Number:Mobile B-61/04
Drilling Method: Hollow Stem Auger Blt Typs/Size: Auger/10"- 0D
Sampiing Methods: Split Spoon Hammer Wt 140 bs Drop: 30"
Field Geologist: Brelt Freier Assistant: Pete Christian
Date Started: 3/31/92 Date Completed: 3/31/92
Depth Water First Encountered (BL.S): 14 feet Compietion Depth: 24 feet
Sampliing o
=
. - =" —
Bl 55| 88|50 58 B8
m| Ak | 36 Lo S Lithologic Description Remarks
' ' A Asphatt
" 25
e T S . 5_0-\ x{r-_--.
\\ CL. | o Densa silty clay; little or no sand. Compacts well. Has
iy I~ areas of oxidation. Olive brown in color, - ’
@ 10 | Full .
@ n -
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- 7.5 \\\
o ‘ CL | 0 | Moistsity cay. Nosand. Compacts well. Olive brown In
] - 7 : color. Bands of oxidation present.
9 10 | Full -
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- 12,5 —\
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4 . ) CH 0 Dense very hard clay that holds shape. High plasticity.
§ 8 {pal u\ No areas of oxidation, -Ofive brown in color.
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compagcts but crumbles under, pressure. Reddish brown
In color. .

e Borehole Number: |Page 2 Of 2
. TEEEEE BOREHOLE LOG MW-3 Field Book No.:
vl LY S o :
Project Number: 01-0817-00-0462-000 Project Name:. Jim’s BP
Borehole Location: Battle Ground, WA, Drilling Company: Soll Sampling Setvice
Drilling Personnel: Me! Paderson - Drill Rig Type/Number.Mobile B-61/04
Drilling Method: Hollow Stem Auger Bit Type/Size: Auger10"- OD
Sampling Methods: Split Spoon Hammer Wt: 140 |ba Drop: 30"
Fiold Geologist: Brett Freier Assistant: Pete Christian
Date Started: 3/31/92 Date Completed: 3/31/92
Depth Water First Encountered (BLS); 14 feet Completion Depth: 24 feet
Sampliing '
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] m| T a 30 O Lithologic Pescription Remarks
\\
\ 0 Silty clay with 10-15% sand and smafl pebbles to 1/4",
N
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Hard compacted silty clay. Sand about 30%. Very hard
with signs of oxidation. Dark reddish brown in color.




e - ' Borehole Number: Page 1 Of 2
74 ¥ 1] BOREHOLE LOG Fisld Bogk No.;
-rr ll“o MW-5 1
Project Number: 01-0817-00-0482-000 Project Name: Jim’s BP
Borehole Location: Battle Ground, WA Drilling Company: Soll Sampling Service
Crilling Personnel: Mel Padarson Drill Rig Type/Mumber:Moblle B-61/04
Drilling Method: Hollow Stem Auger Bit Type/Size: AugerH0" - OD
Sampling Msthods: Split Spoon Harmmer Wt 140 Ibe Drop: 30"
Fleld Gedlogist: Gerald Tousley Assistant: Pete Christian
Date Started: 4/1/92 Date Completed: 4/1/92
Depth Water First Encountered (BLS) 9.5 feet Completion Depth: 20.5 feet
Samplling
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o | = ek | "da L7 o Lithologic Desciiption Remarks
: | Dense silty clay, little or no sand. Compacts well, but | OVA of baggy sample -
3 crumbles under pressure. Dark reddish brown with bands .06 ppm.
m of oxidation.
7]
3
BZ-0
- 7.5
AR AN\
4 \\\ CL Silty clay with little or no sand. Compacts well, Spotted Dry
31 8 ~ areas of oxidatlon. Dark yellowish brown cofor,
B
S L R N .- X._. water Sample SB 52 and SB 5-2
. = (Dup) were composited
o 4 together.
a -
o 7 -
by Full
31 10
""""" -- - Wet. OVA of baggy aample
- .03 ppm.
S oL Hard cemented. Sitty clay with sand. Spotted ress of 0‘6‘1" of baggy sample
2 oxidation. Ofive brown color, -0l pm.
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R - , ' Borehole Number: Page 2 Of 2
4V BOREHOLE LOG MW-5 Field Book No.: 4
vy Ei%Swe -
Project Number: 01-0817-00-0462-000 Project Name: Jim's BP
Borehole Location: Battle Ground, WA Drilling Company: Soll Sampling Service
Drilling Personnel: Me! Pederson Prill Rig Typa/Number:Moblle B-61/04
Drilling Method: Hollow Stem Auger Bit Type/Size: Auger/i0"- OD
Sampling Methods: Split Spoon Hammer Wt: 140 Ibs Drop: 30"
Field Gaologist: Gerald Tousley : Assistant; Pete Christian
Date Starfed: 4/1/92 Date Completed: 4/1/82
Depth Water First Encountered (BLS): 8.5 fest Completion Depth: 20.5 feet
Samplling
g 2
. | € -
2 § 2 cﬂn %
£ 05| | 8% .5 |8l iz
6| o| &® ok | "Ba L5 o8& Lithologic Description : _ Remarks

At 15.5 drillers remarked
they hit something hard.

Compacted cemented gravelly, silty, with clay, sand.
Strong brown. .
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Silty clay with little or no sand. Areas of oxidation. Dark
brown coior. ‘

- Y. Water

Hard cemented sitty clay with 5-10% sand. Areas of
oxidation present. Dark yellowish brown. Some areas
are grey in color, -

s Borehole Number: [Page 1 Of 2
SeFE i BOREHOLE LOG Fieki Book No.:
mvF R A Sy © MW-6 1
Project Number:  01-0817-00-0462-000 Project Name:  Jim's BP
Borehole Locatlon: Battie Ground, WA Driting Company: Soll Sampling Service
Driling Personnel: Me! Paderson Drill Rig Type/Number, Moblie B-61/04
Drilling Method: Hollow Stem Auger Bit Type/Size: Auger/10" - OD
Sampling Methods: Split Spoon Hammer Wt: 140 |bs Drop: 30"
Fieid Geologist: Gerald Tousley Assistant: Pete Christian
Date Started: 4/1/92 Date Completed: 4/1/92
Depth Water First Encountered {BLS): 9 feet Completion Depth: 20 feet
~ Sampliing '
.| E g
2| 5|2 ) S
% 8 § 3 = ‘g‘ L2 .
1 58| 58 [BE| B
G a|lc | ak| 3o |BF o6& Lithologic Description Remarks
A Asphalt
123- | Silty clay with smali percentage of sand. Isclated areas OVA of baggy sample
iy Hole | of oxidation. Dark yellowish brown, - .5 ppm.
[
®@ 11-BZ |




g - Borehole Number: |Page 2 Of 2
/4.4 BOREHOLE LOG , Field Book No.:
—r R o MW-6 1
Project Number:  01-0817-00-0462-000 Project Name: Jim's BP
Borehole Location: Battle Ground, WA Drilling Company: Soll Sampling Service
Driling Personnel: Mel Padarson Drill Rig Type/Number. Mobile B-61/04
Drilling Method: Hollow Stem Auger Bit Type/Size: Auger/10"- OD
Sampling Methods: Split Spoon HammerwWt: 140 Ibs Drop: 30"
Field Geologist: Gerald Tousley Asgistant: Pste Christian
Date Started: 4/1/92 Date Completed: 4/4/92
Depth Water First Encountered (BLS): 9 fest Completion Depth: 20 feet
Sampling
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E 50 | of oxidation present. Dark yeliowish brown. Some banding
% Ful!‘ - of grey silty clays,
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APPENDIX D

-MONITORING WELL INSTALLATION DIAGRAMS






MONITORING WELL

Monitoring Well No.

INSTALLATION DIAGRAM , MW-1

Not to Scale

22,

21,

Bolted Water-Tight
Stee! Cover

2.0

Easy Seal

Ground Surface: 291.83 (MSL)
Concrete Seal

Top of Well Casing Elevation: 291.31 (MSL)

.——— Sleel Subgrade Vault

Screen Filter Pack,

(1’ Long)

Concrets

Schedule 40 PVC Riser Pipa
(4" Dlameter) o

Bentonite Granular

Bentonlte Pellet Seal

Schedule 40 PVC Screen
{4" Diameter, 10’ Long,
0.020-Inch Slots)

10-20 Silica Sand

10* Diameter Borehole

Schedule 40 PVC Bottom
Sump (4" Diameter, 1° Long)




e MONITORING WELL Monitoring Well No.

il INSTALLATION DIAGRAM MW-3

Bolted Water-Tight
Steel Cover Easy Seal

Ground Surface: 293.08 (MSL)

gy KA

Concrete Seal
Top of Well Casing Elevation: 202.65° (MSL)

Steel Subgrade Vault
(1" Long)

Concrete

Schedule 40 PVC Riser Pipe
, {4" Dlameter)

13.17 | Bentpnite Chips

Bentonite Pellet Seal

241" 4

Schedule 40 PVC Screen
(4" Diameter, 10’ Long,
0.020-Inch Slots)

Screen Filter Pack,
10-20 Silica Sand

10" Diameter Borehole

Schedule 40 PVC Bottom
Sump (4" Diameter, 1’ Long)

Not to Scale




== MONITORING WELL Monftoring Well No.
=T M e INSTALLATION DIAGRAM MW-5
gto;t;dcﬁfr-ﬂght Easy Seal

SRS

8.5

18.5'

19.5° A

20,5

Not to Scale

_ Ground Surface: 292.25 {MSL)
e L

Top of Well Casing Elevation: 291,76 (MSL)

A E— Concrate Seal

——— Sieel Subgrade Vault

(1" Long)

Concrets

Schedule 40 PVC Riser Pips
(4" Dlameter)

EBentonlte Pellet Seal

Schedule 40 PVC Screen
(4" Diameter, 10’ Long,
0.020-Inch Slots)

Screen Filter Pack,
10-20 Silica Sand
10" Diameter Borehole

Schedule 40 PVC Bottom
Sump (4" Diameter, 1 Long)




== ~ MONITORING WELL Monitoring Well No.

Yy
14
!

)
|

Lo INSTALLATION DIAGRAM MW-6

Bolted Water-Tight
Steel Cover . Easy Seel

Ground Surface: 291.86 (MSL)

|

Top of Well Caging Elevatlon: 281.19 (MSL)

EREE

.——— Steel Subgrade Vault
(¥’ Long)

Concrete

Schedule 40 PVC Riser Pipe
{4* Diamster)

1187

Benionite Pellet Seal

18.7 h

Schedule 40 PVC Soreen
(4" Diameter, 10° Leng,
0.020-Inch Slots)

Screen Filter Pack,
10-20 Silica Sand

10" Diameter Borehole

Schedule 40 PVC Bottom
Sump (4* Plameter, 1’ Long)

Not to Scale




APPENDIX E

SLUG TEST RESULTS






As described in Section 3.6, slug tests were performed on each monitoring well at Jim's BOP to better
characterize subsurface conditions. To determine which method of analysis should be applied to slug
test data, the most important consideration is the aquifer and well construction geometry, Different
methods of analysis are designed for different well constructions, such as existence of gravel packs
and confining layers. The analysis presented by Bower and Rice involves the instantaneous lowering
(or raising) of the water level in a well, where the inflow into (or outflow out of ) the well at any
particular value of displacement can be calculated by a modified version of the Thiem equation;

0= 2n KLy
In(R jr.)

where Q is the flow into the well, K is the hydraulic conductivity of the aquifer, L is the height of
the screen, y is the displacement of the water level within the well, R, is the effective radius over
which y is dissipated, and r,, is the radius of the gravel pack. -

A second equation that expresses the relation between flow into a well and the resulting rise in water
level in the well is:

“. Q
dt

2
.

where dy/dt is the rate of rise of the water level within the well, and #r 2 is the cross-sectional area
of the well. These equations can be combined to form: '

1 2KL

Ry

and then integrated to form:

2K1z
rfln(Rer)

Iny=~ +constant
which can be evaluated between the limits y, at t=0 and y, at t, and solved for K yielding:

g LRI 1, %,
2Lt oy,



Values of R, (the effective radius of the well) were determined by Bower and Rice by application of
an analog resistance network; from which they derived some dimensionless coefficients, and generated
type curves for determining R, from well construction dimensions.

Since the piezometric surface intercepts the well screen in the wells at Jim’s BP, the radius of the

casing (r) which is used to derive the Q into the well in the above equations must be modified to-

reflect the flow into or out of the gravel pack. The r, value was calculated by the following equation:
e ¥ (?"?“Tbﬂ"‘r:

where r, is the radius of the gravel pack, r, is the radius of the well casing or screen, and n is the
porosity of the gravel pack. :

Plotting the water level displacement ona logarithmic scale versus time, the resulting graph should
form a straight line. A point is taken near the end of the straight line portion of the data and the time
and residual displacement are recorded. Time and displacement data from the selected point are used
in conjunction with the initial displacement and well dimensions to calculate the hydraulic
conductivity of the aquifer,

Water level di'sﬁlacement was measured using automated data collection equipment manufactured by
Thor international. The data- was then downloaded to an IBM personal computer,and using
commercially available software, the hydraulic conductivities were determined from the generated
plots. :




Slug Test Analysis
Jim’s BP MW-1

La(Dh)

e

30 40 50 60
Time (Mins)




Ln(Dh)

-0.5

-1.5

-2.5

Slug Test Analysis
Jim’s BP MW-3

4 5 6

Time (Mins)

10




" Ln(Dh)

0.5

-0.5

-1.35

—-2.5

Slug Test Analysis
Jim’s BP MW-5

A

Time (Mins)

10

15



Slug Test Analysis
Jim’s BP MW-6
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APPPENDIX F

ANALYTICAL RESULTS






NATIONAL

NET Pacific, inc

Suite 280
ENVIRONMENTAL ;Z‘r‘t?ﬁn%""o%%%?"“es e b
o TESTING, INC. Fax:(s0%) esocess
1Y % we
. “uerﬂ*-;ik: ¢ A

Brett Freier Dalc: 29-Apr-92 ,
SAIC NET Client Acet No: P100
18706 North Creck Par kwcly, Suite 110 NET Pacific Log No: 1847
Bothell, WA 98011 ‘Ree’d: 01-Apr-92
Project: 01-0817-00-0462-009
Location: _Batutle Ground, WA

Dear Mr. Freier:

Sampic analysis in support of the project relerenced above has been completed
and results are presented on following pages. All soit sampies have been reported
in a dry weight basis. Plcasc reler to the enclosed "Key to Abbreviations” for
definition of terms. Should you have questions regarding plocudurex or results

please feel welcome Lo contact Client Scrvices.

Approved by:

M f—

7 Kent Patton
Portland Division Manager

Enclosure(s)



TO  1@34BE1266943133 --— P.@8

1847.03 SB34

Page 2 of 3

i SAIC NET Log: 1847
Bothel), WA Date 259-Apr-92

CProjct:  01-0817-00-0462-009 Serpled:  31-Mar.92

Location: Baule Ground, WA Recejved; 01-Apr.92

Contact: - Brew Frefer ' Extracted: 03-Aps-92

Matrix: Soil Analyzed: 06-Apr92

METHOD: 8020 AROMATIC VOLATILES .

METHOD: WIPH-GAS Saniple 1D and Lab Results

Parameter Report  1847.01 1847.02  1847.03 .

Limit . SBl.3 333-3 SR3.4 Units

Ditution Factor: 1 1 1

Benzene 4 ND ND ND ug/Kg

Toluene 4 35 .32 ND ug/Kg

Ethylbenzene 4 - ND uKg

Xylenes, total 4 41 4 ND ug/Kg

TPH-Uas 5 ND ND  ND me/Ke

Surrogate Recovery

Bromofluorobenzene 4% W% %

23a-TFT %% G4% 85%

METHOD: Lesd EPA 7421 ' Extrocied: 07-Apr-y2

Reporting Limit: 0.2 mg/Kg ~ Analyzed: 09-Apr92

Sample Sample Lead | |

Number 1.D. Results Units

184701  SBL3 57 mgKg "

1847.02 . 5B3.3 7.4 mp/Kg

4.3

mpKg



_HHY"@4—1992 13:53  FROM

TO  194RB1Z20E94313381 -~~~ F. @3

Clieni; SAIC

NET Facific, ine,

¥ Address: - Bothell, WA

NET Log: 1847
Date: 29-Apr-92

Lead 4.2 mg/Kg

Poge3of3

Project: 01-0817-00-0462-005 Sampled:  31-Mar-92
Location: Baitle Ground, WA Recelved: 01-Apr-92
Contact: Breu Freler
Matrix: Soil
Sample .D. and Lab Resulis
Report 184701 1847.02 184703
Parameter ' Limit SR1-3 SB33 SB3.4  Unis
Percent Solids 1603 0.1 7$ 76 4%
QUALITY CONTROL DATA
Cal Verf 1830.05 1850.05 Dup
_ Repuorting Stand %  Blank Spike % Spike %
Parameter Limis Units Recovery.  Data Recovery Recovery RPD
Benzene 4 vgKg  97-  ND 82 80 25
Toluens 3 ug/Keg 103 . ND 2 02 1.1
Ethylbenzene 4 vg/Kg 102 ND & 88 23
XKylene 4 ug/Kg 105 ND 89 §9 11
TPH-Gas 3 . mgKg 98 ND 82 80 25
QUALITY CONTROL DATA
' Cal verl Traphcats
Reprting Stand % Blank - Spike % Spike %
Paremeict Lirails _Units__Rocovery Data  Recavery Recovery RPD
105 ND 84 - 85 <1



| MAT-B4-1992  13:53

FROM T0  1P4O0IZVESA31331--~=  P.10

NE T Client: SAIC NET Log: 1877 i
SRRl . A ccdress: Bothell, WA Date: 13-Apr-92 ' ;]
NET Pacllic, Inc. ’ |
Project: 01-0817-00-0462-001 Sampled: 08-Apr-92 ]
Location: Jim’s BP, Battle Ground Received: 08-Apr-92 -

. Contact: Brett Freier ' Extracted: (9-Apr-92 ]
Matrix; Wateq Analyzed: 09-Apr-92 .'
METHOD: TPH-Diesel 8015m
Reporting Limit: 250 ug/L . , ]
Volume Extracted: 500 mL Units: ug/L

- o-terphenyl ]

Sample Sample Dilution TPH-Diesel Surrogate Control

Number LD, Factor  Results Recovery Limits \
1877.01 " FB. . 1 ND 99% 509%-150%
1877.03 MW.1.1 1 ND* 87% 50%-150%

1877.04 - MW.1.1.Dup. 1 ND* 95% 50%-150%

1877.05 MW.5-5 1 ND* 87% 50%-150%

1877.06 - MW.6-6 1 ND* 105% 50%-150%

1877.07 E.R. 1 ND 111% . 30%-150% .
1877.08 MW-3-3 1 ND . 102%  50%-150%
* Contains Gasoline .

| g
QUALITY CONTROL DATA
: Cal Verf MW-1 MW-1 Dup. '
Reporting ‘Stand % Blank Spike% Spike %

Parameter Limits Units Recovery Data  Recovery Recovery RED

TPH-Diesel 250 ugL 98  ND 66 78 17

Page20f2
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NET Pacific, Inc. "3

REY TO ABBREVIATIONS AND METHOD REFERENCES

ICvVS

mean

mng/Kg (ppm)

mL/L/hr

MPN/100 mL

N/A
NA

KD
NTU
RPD

SNA

ug/Kg (ppb)

umhos /fem

Method References

Less than; When appearing‘in results column indicate analyte
not detected at the value following. This datum supersedes
the listed Reporting Limit.

¥

Reporting Limits are a function of the dilution factor for any
given sample. To obtain the actual reporting limits for this ]
sample, multiply the stated Reporting Limits by the dilution
factor (but do not multiply reported values).

Initial Calibration Verification Standard (External Standard).

Average; sum of measurements divided hy number of measurements.

Concentration in units of milligrams of analyte per kilogranm
of sample, wet-weight basis (parts per million).

Most probable number of bacteria per one hundred mzlllliters
of sample.

L

Milliliters per liter per hour. ' : : l
Not applicable. ]

Not analyzed.

Not detected; the analyte concentration is less than applicable l
llsted reportlng limit.

Nephelometric turbidity units. , .

Relative percent difference, 100 [Value 1 ~ Value 2}/mean,value.j

Standard not available.

-

Concentration in units of micrograms of analyte per kilogram
of sample, wet-weight basis (parts per billion). ]

: Micromhos per centimeter.

Methods 100 through 493: see "Methods for Chemlcal Analys;s of Water
& Wastes", U.S8. EPA, 600/4-79-020, rev 1983,

Methods 601 through §25: see "GuidelineS'Establishing Test Procedures
for the Analysis of Pollutants™ U.S8. EPA, 40 CFR, Part 136, rev. 1988.

Methods 1000 through 9999: see '"rest Methods for Evaluation solid
Waste', U.S. EPA SW-846, 3rd edition, 1986.

SM:
16th

see "Standard Methods for the Examination of Water & Wastewater',
Edition, APHA, 1985.




NATIONAL | EEIePéascoiﬁc, Inc.

|  ENVIRONMENTAL Portiand, OF B7bzs " Fermy RS
o TESTING, INC. - Rl IECEIVED
| ' TAT T4 1992
JAIC .
BOYTLIEE) i)
Brett Freier Datc: 29-Apr-92 ’
SAIC _ : NET Client Acct No: P100
- 18706 North Creck Parkway, Suite 110 - NET Pacific Log No: 1850
Bothell, WA 98011 Rec'd:  02-Apr-92
Project: 01-0817-00-0462-009
Location: Battle Ground, WA

Dear Mr. Freier:

Sample analysis in support of the project referenced above has been completed
and results are presented on following pages. All soil samples have been reported
on a dry weight basis. Please refer to the cnclosed "Key to Abbreviations" for

- definition of terms. Should you have questions regarding procedures or resulls,
please feel welcome to contact Client Services. ‘

Approved by:

“Kent Patton
Portland Division Manager

" Enclosure(s)



B B Client: SAIC NET Log: 1850
St - Address:  Bothell, WA : Date: 29-Apr-92
NET Pacific, Inc,

Project: (1-0817-00-0462-009 . Sampled: 01-Apr-92
Location: Battle Ground, WA Received: 02-Apr-92
Contact: Brett Frefer - - ' Analyzed: 06-Apr-92
- Matrix: Soil ' - .

METHOD: 8020 AROMATIC VOLATILES

METHOD: WTPH-GAS Sample ID and Lab Results
Parameter ~ Report 1850.01 1850.02 1850.03
- ' Limit . SB-6(1) SB-6(2) SB-6(4) Units

Dilution Factor: 5 11

Benzene 4 52 ND  ND ug/Kg

Toluene 4 34 . 5 5 - ug/Kg
" Ethylbenzene 4 1,100 ND ND ug/Kg .

Xylenes, total 4 850 10 17 - ug/Kg

TPH-Gas 5 31 - ND ND mg/Kg

Surrogate Recovery _

Bromofluorobenzéne : 81% 87% 77%

aaa-1FT o _ 95% 95% - 96%

- Sample ID and Lab Results

 Parameter ] | Report  1850.04 1850.05 1850.06

Limit  SB-5(2) SB-5(2D) SB-5(3)  Units

" Dilution Factor: | 1 1 1
Benzene - 4 ND ND ND  ugKg
Toluene 4 7 -5 9 - ug/Kg
Ethylbenzene 4 ND  ND ND ug/Kg
Xylenes, total. 4 45 -1 23 ugKg
TPH-Gas ' 5 ND = ND  ND mg/Kg
Surrogate Reco‘v.éry , ‘ :
‘Bromofluorcbenzene . 92% 94% 74%

aaa-TFT o o 96% 95% 98%

Page2of 5
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Client:  SAIC NET Log: 1850
B Address: Bothell, WA Date: - 29-Apr-92
NET Pacitie, Inc. .
Project: 01-0817-00-0462-009 _Sampled: 01-Apr-92
Location: Battle Ground, WA Received: 02-Apr-92
Contact: Brett Freier Extracted: 03-Apr-92
Matrix: Soil - .Analyzed: 06-Apr-92
.METHOD: Lead EPA 7421
Reporting Limit: 0.2 mg/Kg
Sample Sample Date Lead ,
Number 1.D. . Analyzed Results* Units.
1850.01 SB-6 (1) 04-Apr-92 10 mg/Kg
- 1850.02 SB-6 (2) 04-Apr-92 - 11 mg/Kg -
1850.03 SB-6 (4) 04-Apr-92 11 mg/Kg
1850.04 SB-5 (2) 04-Apr-92 9 mg/Kg
1850.05 - §B-5 (2D) 04-Apr-92 8 mg/Kg
1850.06 SB-5 (3) 04-Apr-92 7 mg/Kg
* Dry Weight

P'age 30f5



1850.08 -  -FB

Page4of 5

mg/L.

N ET Client:  SAIC NET Log: 1850

_ B Address: Bothell, WA Date: 29-Apr-92
NET Pagilic, Inc.

Project: 01-0817-00-0462-009 - Sampled: 02-Apr-92
Location: Battle Ground, WA Received: 02-Apr-92
Contact: Brett Freier Analyzed: 11-Apr-92
Matrix: Water

METHOD: 8020 AROMATIC VOLATILES: _

METHOD: 8015m TPH-GAS Sample ID and Lab Results

Parameter ~ Report 185007 1850.08

Limit ER FB Units

Dilution Factor: 1 1

Benzene - ' 0.5 'ND ND ug/L
Toluene ' : 0.5 ND. . " ND ug/L
Ethylbenzene 0.5 ND ND ug/L
- Xylenes, total ' 0.5 ND ND ug/L
TPH-Gas _ 250 ND ND ug/L
Surrogate Recovery 7

aaa-TFT ' 100% =~ 99%

METHOD: Lead EPA 7421 o

Reporting Limit: 0.002 mg/L Analyzed: 02-Apr-92

. Sample Sample . Lead ,
Number LD. _Results - Units
1850.07 ER ~ ND mg/L
. ND




~ Page5of 5

Client: SAIC NET Log: 1850
o Address: = Bothell, WA Date: 29-Apr-92
NET Pacitic, Inc.
Project:  01-0817-00-0462-009 r .,
Location: Battle Ground, WA '
Contact:  Brett Freier
QUALITY CONTROL DATA - WATER
| ‘CalVerf = "~ Duplicate
Reporting Stand % Blank Spike % Spike % -
Parameter Limits Units Recovery Data Recovery Recovery . RPD
Benzene 0.5 wgl =~ 9%  ND 95 08 - - 3.1
Toluene 0.5 ug/L 96 N 98 101 3.0
Ethylbenzene 0.5 ug/L 97 ND -« 94 98 4.2
Xylene 65 - ug/l 99 ND 96 99 3.1
TPH-Gas 250 oy - 101 -ND 102 103 <1.0
. QUALITY CONTROL DATA - SOIL
o ~ Cal Verf 7
: Reporting - Stand %  Blank S§B-5 . SB-3 , _
Parameter  Limits Units Recovery Data MS =~ MSD RPD
- Benzene 4 wKg 97 ND. 82 80 25
- Toluene -4 ~ug/Kg 103 ND 91 . 92 1.1
Ethylbenzene 4 - ug/Kg 102+ = ND 86 . 88 2.2
Xylene - 4 ug/Kg 105 - ND 88 89 1.1
TPH-Gas 5 mgkg 9% ND 8 80 2.5
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NET Pacitie, Inc.

s KEY TO ABBREVIATICNS AND METHOD REFERENCES

P iCVs

i]ean
| g/Kg {(ppm)

!

iiL/L/hr

iWPNIIOO mL
{

| INA

Tg/Kg (pPPb)

‘umhos/cm

Less than; When appearing in results column indicate analyte
not detected at the value following. This datum supersedes
the listed Reporting Limit.

Reporting Limits are a function of the dilution factor for any

given sample. To obtain the actual reporting limits for this
sample, multiply the stated Reporting Limits by the dilution
factor (but do not multiply reported values).

Initial calibration Verification 8tandard (External Standard).

Average; sum of measurements'divided-by number of measurements.

Concentration in units of milligrams of analyte per kilogram
of sample, wet-weight basis (parts per million).

'Milliliters per liter per hour.

Most probable number of bacteria per one hundred milliliters
of sample.

‘Not. applicable.

Not analyzed.
Not detected; the analyte concentration is less than applicable
listed reporting limit. '

Nephelometric turbidity units.
Relative percent difference, 100 [Value 1 - Value 2]/mean value.

Standargd not available.

Concentration in units of micrograms of analyte per kilogram
of sample, wet-weight basis (parts per billion}.

Micromhos per centimeter.

. lethod References

Waste",

Methods 100 thrgﬁqh_493: see "Methods for Chemical Analysis of Water

Methods 601 through 625: see "Guidelines Establishing Test Procedures
for the Analysis of Pollutants" U.S. EPA, 40 CFR, Part 136, rev. 1988.

Methods 1000 through 9999: see "Test Methods for Evaluation solid
U.8. EPA SW-846, 3rd edition, 1986.

S5M: see "Sfandard Methods for the Examination of Water & Wastewater',
16th Edition, APHA, 198S5.



NATIONAL
ENVIRONMENTAL
J . TESTING, INC.

NET Pacifi¢, Inc.
Suite 260

17400 SW Upper Boones Ferry Rd.

Portlang, OR 97224

Tel: {503) 624-5449
Fax: (503) 639-6889

Brett Freier

SAIC

18706 North Creek Parkway, Suite 110
Bothell, WA 98011 '

-

Project: 01-0817-00-0462-001
Location: Jim’s BP, Battle Ground

Dear Mr. Freier:

Date: . 08-May-92

NET Client Acct No: P100

NET Pacific Log No: 1877
Rec’d:  08-Apr-92

Sample analysis in support of the project referenced above has been completed
and results are presented on following pages. Please refer to the enclosed "Key

to Abbreviations" for definition of terms. Should youhave questions regarding
* procedures or results, please feel welcome to contact Client Services.

Approved by:

MW/ |

Kent Patton 7
Portland Division Manager

Enclosure(s)




PJA11C)N/\L ' g;%?ggzmma o
. i |
ENVIRONMENTAL Portland, Oﬂpg?e};’QfOﬂBS erry
Tel: 624-5449
o TESTING, INC. ém%@ﬁéﬁ%g

Brett Freier 5-14-92
SAIC ‘ '

18706 North Creek Parkway, Suite 110

Bothell, WA 98011

Project: 01-0817-00-0462-001
Location: Jim's BP, Battle Ground, WA.
NET Log: 1877.P100

Dear Mr. Freier:

Eight samples were submitted from Jim's BP for analysis on 4-8-92.
These samples were assigned NET Log number 1877.P100. Sample
TB040892 was marked for "VOA" analysis. The sample login personnel
did not understand the analysis designation and believed that "voan
described the sample container and that no tests were regquested.
Failure by login to contact the client and obtain clarification
allowed the holding time on this sample to expire before the lab
was informed by Mr. Hays that BTEX and WTPH-G were requested on
sample TB040892. Therefore, no data is reportable for this sample
number. I apologize for this laboratory oversight. A corrective
action program has been initiated by the NET Portland Division and
a copy of this letter will be included in ©Portland's
corrective/preventive file. :

Sincerely,

Kent Patton
Portland Division Manager

Cc.c. Matt Hays~SAIC Olympia



f§ Client:  SAIC NET Log: 1877 ,

NS . Address:  Bothell, WA Date: 08-May-92
NET Patific, Ine. )

Project: 01-0817-00-0462-001 _Sampled: 08-Apr-92
Location: Jim’s BP, Battle Ground Received: 08-Apr-92
Contact: Brett Freier Analyzed: 14-Apr-92
Matrix: Water

METHOD: 8020 AROMATIC VOLATILES  Sample ID and Lab Results

METHOD: 8015m TPH-GAS Units:  ug/L

Parameter . - Report 1877.01 1877.03 1877.04  1877.05
: : Limit F.B. MW-1.1 MW-1-1.D MW-5-5
Dilution Factor: 1 1 1 1

Benzene - 05 ND 7 i 72
Toluene - : _ 0.5 ND. ND ND 7.
Ethylbenzene 0.5 ND 4 4 53
Xylenes, total .05 ND 6 5 110
TPH-Gas . 250 ° ND ND "ND 1,000
Surrogate Recovery :

aaa-TFT ' 100% 102% 100% . 99%
Parameter | Report 1877.06 1877.07 1877.08

' Limit MW-6-6 E.R. MW-3-3 _ Units

'Dilution Factor: 1 1 1

Benzene | .05 2200 ND ND ug/L
Toluene : . 0.5 2 ND ‘ND ug/L-
Ethylbenzene ' 0.5 98 ND ND ug/L.
Xylenes, total ' 0.5 59 - ND 'ND ug/L.
TPH-Gas | 250 - 1,500  ND ND -ug/L
Surrogate Recovery.

110% = 99% 99%

aaa-TFT

Page2of 5




g it sac NET Log: 1877
EEamERaE » Address: Bothell, WA Date: 08-May-92
NET Pacifie, Ine.

Project: 01-0817-00-0462-001 . Sampled: 08-Apr-92
Location: Jim’s BP, Battle Ground Received: 08-Apr-92
Contact: Brett Freier Extracted: 09-Apr-92
Matrix: Water .Analyzed: 09-Apr-92
METHOD: TPH-Diesel 8015m

Reporting Limit: 250 ug/L

Volume Extracted: 500 mL Units: ug/L

Sample

o-terphenyl

Sample Dilution TPH-Diesel Surrogate Control

‘Number LD. ‘Factor "~ Results Recovery  Limits
1877.01 F.B. 1 ND 99% 50%-150%
1877.03 MW-1-1 1 ND* 87% 50%-150%
1877.04 MW-1-1-Dup. 1 ND* 95% 50%-150%
1877.05 MW-5.5 1 ND* 87% 50%-150%
1877.06 MW-6-6 1 - ND* 105% 50%-150%
1877.07 E.R. 1 ND 111% 50%-150%
1877.08 1 ND

Page3of 5

MW-3-3

‘.. * Contains Gasoline

102%

50%-150%



8 Client:  SAIC NET Log: 1877
‘ meRMEs . Address: Bothell, WA Date: 08-May-92
NET Pagitic, Inc.
Project: 01-0817-00-0462-001 - Sampled: 08-Apr-92
Location: Jim’s BP, Battle Ground Received: 08-Apr-92
Contact; Brett Freier Analyzed: 20-Apr-92
Matrix: Water
METHOD: Lead EPA 7421
Reporting Limit: 0.002 mg/L
Sample Sample Lead _
Number 1.D. ~ Results Units
1877.01- -F.B. ND mg/L
1877.03 MW-1-1 - 0.003 - mg/L
1877.04 MW.1-1-Dup. ND mg/L
1877.05 MW.5-5 - - ND mg/L
1877.06 - MW-6-6 0.006 mg/L
1877.07 ER, ' ND ‘ mg/L
1877.08 MW-3-3 0.004

Page 4 of 5




l Client:  SAIC NET Log: 1877
- Address: Bothell, WA _ Date: 08-May-92

NET Pacific, Inc.

Project:  01-0817-00-0462-001
Location: Jim’s BP, Battle Ground
Contact; Brett Freier

QUALITY CONTROL DATA-
Cal Verf . Duplicate

Reporting Stand % Blank Spike % Spike %
Parameter Limits Units Recovery Data Recovery Recovery RPD
Benzene 0.5 ug/L 90 ND 101 99 2.0
Toluene = 0S5 ug/L 96  ND 103 100 3.0
Ethylbenzene 0.5 ug/L 28 ND - 101 99 2.0
Xylene 0.5 ug/L 100  ND 101 - 99 2.0
TPH-Gas =~ = 250 ug/L 101 ND. 105 - 102 2.9
TPH-Diesel 250 ug/L 98 ND 66 78 17
Lead 0.002  mglL 105 ND 101 104 32

Page5of §
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MY d4-1952 T 13I8 FROM ' CT0 104GE1286343133 - P11

KEY TO ABBREVIATIONS AND METHOD REFERENCES

NET Pacitis, Inc.

t Xesg than; When appearing in results column indiaata anslyte .
not detaated at the value follewing. This datum supersedes
the listed Reperting Limit.

Reporting Limits axe a function of tha dilution factor for any
given sample. To¢ cbtain the actual reporting limits for this
sample, multiply the stated Reporting Limits by the dilution
factor (but do not multiply reported values).

Ve ¢ Initial Cslibration verification standard (External standard).
an t Avarage! sum of maasuramﬁnﬁs.divided by nunbar of measurements.
{kg (ppm) : Concentration in units of milligrams of analyte per Xilogranm
' of sample, wet-waight basis {(parts per million).
/L/hye ¢ Milliliters per liter per hour.
H/100 mY, ' Most prohable number of bactaria per one hundred milliliters
' - of sample,
A H Not applicable.
¢t Not analyzed.
¢ Not detected; the analyte concantration is less than applicable
~listed reportiag 1£nxt.
v : Nephelometric tu:bidity units., |
D ¢ Relative percent difference, 100 {Value 1 -~ value 2]/mean value,
A : Btandard net avaiiahlo;
/Rg (ppd) ¢ concentration in units of micrograms of analyte pery kzlogram
of sample, wet-weight basils (parts per billien).

hos/enm : Micromhos per cant_metar.

;gug References

Methods l_“ ﬁaxgggn 493: seae “Methods for Chemical Analysis of Water
& Wastes', U.8. E?ﬁ, 600/4~-79~020, rev 1983,

Methods 601 through £25¢: see "Guidelines Establishing Test Procedures
for the Analysis of Pollutants' U.S8. EP3, 40 CFR, Part 136, rev. 1988.

- HMethods 1000 through 999%: see “Test Motheds for Evaluatien s0lid

Waste', U.8. EPA SW~-846, 3rd editionQ 1986,

- 8M: see gtandard Methods for the Examination ¢f wWater & wWastewater",

TEHTa o114
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GAUGER AND LABORATORY
TANK CALIBRATIONS

e NORTEWEST CONSTRUCTION
30903 NE 152nd Avenue
Battle Ground, WA Q8604
ATTN: Darryl Becker

- Colunbia Dnsfoection, Tnc.

.S, CUSTOMS APPROVED COMMERCIAL

Offices:

Portland, OR (503) 286-9464
Seattle, WA - . (206} 522-7490
Pacheco, CA (415} 671-4814
San Pedio, CA (213) 833-1557

Fed. 1.D. 93-C745019

' nqvolcsrqo. 191254

Februaary 15, 1991
Feb. 14 For Services Rendered:
ANALYSIS OF THE GROUND WATER SAMPLE
Description: 2 VOA Dup
Date Submitted: February 8, 1991
CI Lab Number: ' 91193
'TEST :
' L 1 @ $100.00/each $100.00 .
Your total cost: $100.00-
THANK YOU FOR DOING BUSINESS WITH CI.
TOTAL AMOUNT DUE (Terms: Net 15 days) $100.00
Please state 'mv (E‘e\ -‘éw remit 10: )
\\
N ANE, ~ COLUMBIA INSPECTION, INC.

P.0). Rox B3569. St. inhnc Statinn



| @afxmffca Tnstection, Juc.

U.S, CUSTOMS APPROVED COMMERCIAL
GAUGER AND LABORATORY
TANK CALIBRATIONS

+ NORTHWEST CONSTRUCTION
30903 NE 152nd Avenue
Battle Ground, WA 98604

ATIN: Darryl Becker

-Offices:

Portland, OR
Seattle, WA -
Pacheco, CA
San Pedro, CA

(503) 286-9464
(206) 522-7430
(415) 671-4814
(213) 833-1557 -

Fed. 1.D. 93-0746019

191252

- COLUMBIA INSPECTION, INC.

P Y Rav RISAD Kt lahne Statian

INVQICE NQ,
February 15, 1991
jreb. 12 For Services Rendered:
ANALYSIS OF THE SOIL SAMPLES
Marked: #1 - 2/7/91 BPN
#2 -~ 2/7/91 BPS
Date Submitted: . February 8, 1991
CI Lab Numbers: #1 - 91189-1
' #2 - 91189-2
TESTS:
‘Total Petroleum Hydrocarboms .... 2 @ $40.00/each $80.00
Your total cost: $80,00
THANK YOU FOR DOING BUSINESS WITH CI.
e PN PTAL AMOUNT DUE  (Terms: Net 15 days) - $80.00
Please s\tfyv ﬂers\a}wd remit to: ' |



CERTIFICATE OF ANALYSIS

SAVMPLE DESIGNATED BY CLIENT AS: Soils
CLIENT: W Constructicn
QP MARKED: 1 2-7-91 mBN
. #2 2-7-91 BPS
-l- DATE SURMITTED: ' February 8, 1997
LAB NUMBER: 91189 1 & 2
191252

REPORT DATE February 12, 1991 , REPORT NO.

L.. A

ANALYSIS OF THE SOIL SAMPLES

TESTS: | - #o #2

Total Petroleum : ' _
Hydrocarbons mg/Kg . - 900 N.D. *

(EPA Modified 418.1)

* None Detected (Detection limit 10 mg/¥g)

Revieved by /Q( iy [ /(/ ﬂﬂw

Diana Wejno- Chemist

: L/JO\)IPP)Y Columdbia Tnstection, Tne.
NN LH 7133 N. Lombard St., P.O. Box 83569
Portland, Oregon 97283 503-286-9464




- Columbia Tndfrection, Tnc.
pagé 1 of 1

Client: N.W.Construction
Client Sample No: None Lab Sample No.: 91193-1
Lab Receipt Date: 02/08/91 Report Date:02/14/91.

Matrix: Ground Water

ORGANIC ANALYSIS DATA

Method: EPA BOZO
Aromatic Volatile Organics; Identified And Measured

‘ - Detection
Faramster Result Limit-

""""" ma/L—{ppm) ~—=-

1. Benzene ' 20.0 0. 0003
2. Chlorobenzene . © ND Q. 0005
3. 1,2-Dichlorcbenzene ND 0, DO0NS
4, 1,3-Dichlorobenzene ) ND 0. 0005
5. 1l,4-Dichlorobenzene ' ND 0. 0002
6. Ethyl Benzene 1.18 ' 0. 000F
7. Teoluene : 11.7 Q. 0003
B. mip-¥Xylene E 65.01 0, 0003
2.29. O, 0003

9. o=Xylene






DRAFT

FEASIBILITY STUDY
FOR
JIM'S BP
BATTLE GROUND, WASHINGTON

Submitted to;

Washington Departmentrof Ecolog}
Mail Stop PV-11
Olympia, Washington 98504

Submitted by:

Science‘ Applications International Corporation
626 Columbia Street N.W., Suite 1-C
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

This report is part of a Remedial Investigation/Feasibility Study (RI/FS) being conducted for the
Washington Department of Ecology at the Jim's BP site in Battle Ground, Washington. This report
represents the feasibility study of the RI/ES effort. The remedial investigation was completed by SAIC
and the RI report precedes this report (1992). Provided in this report is a summary of available
information concerning the contamination at Jim’s BP, an evaluation of the data to determine whethér and
where remedial actions are hecessary, proposed appropriate remedial action objectives and cleanup goals
where needed, and a range of remedial action alternatives that would be capable of achieving these
objectives and goals, This FS also presents comparative evaluations of the prbposed alternatives in
accordance with methodology and performance criteria’ specified by. CERCLA.

This report is based in large part upon the results of the RI conducted by SAIC in March and April 1992,
The SAIC RI report includes the results of soil gas, soil, and ground water sampling efforts and presents
a summary of the extent and significance of the contamination. '

1.2 REGULATQRY BASIS

The Model Toxics Control Act (MTCA) as specified in WAC 173-340 provides regulations pertaining
to releases from underground storage tanks (UST) (WAC 173-340-450). Detailed in that section are
interim actions, reporting requirements, and state remedial investigation and feasibility study
requirements. The requirements of the RI/FS are stipulated in several paragraphs in WAC 173-340-350,
Of primary importance with respect to the FS process is the selection of ‘cleanup technologies. WAC
173-340-360 paragraph (4), indicates that cleanup technologies shall be considered in order of descending
preference; o

» Reuse or recycling

» Destruction or detoxification .

+» Separation or volume reduction followed by use or reuse, recycling, destruction, detoxification
of the residual hazardous substances :

» Immobilization of hazardous substances L

» Onsite or offsite disposal at an engineered facil ity designed to minimize the future release of
hazardous substances and in accordance with applicable state and federal laws :

« Isolation or containment with attendant engineering controls

« Institutional controls and monitoring

Specified in paragraph (7) are the cleanup standards appropriate for UST owners or UST operators and
the requirements for the selection of cleanup standards. UST cleanup actions must meet the cleanup
standards specified in WAC 173-340-700 through 173-340-750. Section 173-340-710 indicates that any
person conducting a cleanup action must identify all applicable federal and state laws and relevant and
appropriate requirements (ARARs). There is a wide range of ARARs which address cleanup standards
through federal and state laws or environmental quality criteria. For this investigation, the ARARs are
limited to MTCA cleanup standards as determined by Method A.

1



1.3 SITE BACKGROUND

Jim's BP service station is located in southwest Washington and within the business district of Battle
Ground. The community of Battle Ground is situated approximately 10 miles north-northeast of
Vancouver, Washington (Figure 1-1). The site is a small service station which dispenses gasoline from
three USTs. The station is situated on the corner of Main Street and Parkway Avenue. It is bordered
on two sides by commercial businesses aiid opposite the site is the public library. The nearest private
residence is located immediately behind the Jim’s BP lot. Residents of the city of Battle Ground obtain
potable water from four municipal wells, two of which are located approximately seven blocks west of
the site. A site.map is presented in Figure 1-2. )
During excavation of a 6,000 gallon UST atJ im’s BP station in February 1991, it was observed by the
contractor conducting the tank removal (N.W. Construction) that a release of gasoline had occurred. The
tank also failed a tightness test. Both soil and ground water were observed to have been impacted by the

release and subsequently, both media were sampled for possible petroleum contamination. Samples were

collected and submitted to the analytical laboratory on two separate occasions. The results of the second
sampling event indicated that contaminants were found in soil and groundwater well above the MTCA
standards, Thé compounds exceeding MTCA soil standards included benzene (2.7 mg/Kg) and total
xylenes (99.2 mg/kg) in sample 53-2. Benzene, toluene, and total xylenes groundwater cleanup standards
were exceeded in sample 513-5 with concentrations of 742, 314, and 1,230 pg/L, respectively. A more

complete discussion of the history of site investigations and the findings were summarized in the RL

report. The results of the SAIC RI findings with respect to soil and groundwater contamination are
summarized in Section 2.0 of this FS. '

1.4 FEASIBILITY STUDY METHODOLOGY

In general, this document follows guidance outlinied in the EPA’s Guidance for Conducting Remedial -

Investigations and Feasibility Studies Under Cercla (1988). Content is similar and the guidance document
has been followed to the extent possible. Due to the limited amount of data gathered during the RI, the
scope of this document is limited in comparison with an FS conducted under the CERCLA process. For
this FS, a three-step process was used as follows: ‘ '

+ Develop remedial action objectives (RAOs) which appear to be necessary for protection of human -

health considering the nature of contamination at Jim’s BP. The RAQs are developed using the
MTCA Method A cleanup levels, which stipulate maximum levels of allowable contamination.

» Identify technologies for each general response action that can address the RAOs for ‘each
medium. Screen the technology types to eliminate those which are clearly ineffective or
impractical for the site by considering technical implementability alone. Other factors such as
performance, effectiveness, or cost are not considered in this screening step. -

+ Evaluate the range of remedial alternatives in detail. This detailed analysis must cover nine
evaluation criteria specified by CERCLA. These criteria are: '

- Overall protection of human health and the environment.

- Compliance with applicable or relevant and appropriate requirements (ARARs); in this case -

MTCA Method A cleanup levels.



E’E'\& S

\_\“

e
f" =

(o)

et

R e MR s SO o
I ...lghSchog ) /
. SN, W
.o e ‘l L
T S TN A N o
..EQ:' ol

i

k)
a
QA
=F

1000 9 1000 - 2000
T Sen—
SCALE IN FEET

~)

Figure 1-1

REGIONAL SITE LOCATION MAP
~wow JIM'SBP- -
BATTLE GROUND, WASHINGTON



deyy 2315 dg Sl

2-1 ijmz.h___

sassaulsng

n

mcﬂJ. HBMIG

SL
BAU s

aysEm ]

oretg o ST

Sidewnlk

Bu 559 g

O

|

R PEEa] A ECDchy)

_// 3L Ja3eMm

Hua | sundoa o

]

Hieog suoqd
_ _/

Hemepis

133415 NIVYW

PARKWAY AVENUE




- Long-term effectiveness and permanence

- Reduction of toxicity, mobility and velume through treatment
- Short-term effectiveness ,

- Implementability, both technical and administrative

- Cost, including capital, operation, and maintenance

- State acceptance (preferences)

- Community acceptance (preferences)

The remedial alternatives considered are those which are typically applied or have been demonstrated as
effective in treating the contaminants and site conditions associated with UST releases. For this
document, cost estimates have not been provided for all technologies considered., Cost estimates have
been provided only for those technologies which are considered feasible. For those technologies not
considered feasible, cost estimates were not provided because site conditions preclude these technologies
from effectively remediating the site. Because of the inefficiency of several remedial method, estimates
of the duration and the effectiveness of the remedial action would be very unreliable.






2.0 SITE CHARACTERIZATION AND ASSESSMENT

The purpose of this section is to summarize and assess the available information relevant to the extent
and significance of the soil and ground water contamination determined from the RI field effort. This
section presents discussion of the local geology and hydrogeology, summary of contamination, and
assessment of the data with respect to Model Toxics Control Act (MTCA) Method A cleanup standards.

2.1 LOCAL GEOLOGY AND HYDROGEQLOGY

Information pertaining to the local geology and hydrogeology in the vicinity of Jim’s BP was obtained
throughout the course of the borehole installation program conducted during the RI. Initial insight into
the local geology was obtained from two previous UST investigations in the area, which were summarized
in the Jim’s BP project work plans (SAIC, 1992). One of these investigations was conducted 400 feet
northeast of Jim’s BP at the former Cenex station. The lithology encountered and observations with
respect to the site stratigraphy are summarized below.

2.1.1 Local Geology

A total of four boreholes were installed in the immediate vicinity of Jim’s BP in order to evaluate the

- subsurface geology. Soil in each borehole was sampled at 5-foot intervals. The borehole logs of each

of the 4 soil borings were presented in Appendix C of the RI. In general, very fine sediments were
encountered during borehole installation and gravel was present as the borings progressed in depth.

The subsurface geology at Jim’s BP consists of silty clays probably indicative of the regional deltaic fan
depositional environment. The initial 10 to 15 feet bgs in all four boreholes consisted of dense silty clay
with little or no coarse material. An additional 5 to 10 feet of dense silty clay was present which
sporadically exhibited the presence of sand, banding (either due to oxidation or slightly different colored
clay), and in some cases small pebbles. Below this, in all four boreholes at depths ranging from 18 to
22 feet bgs, a very dense, compacted silty clay with gravel was present. During the installation of MW-
1, which was drilled to a total depth of 33 feet bgs, this unit was present from roughly 18 to 33 feet bgs.
This unit was encountered during the Cenex investigations at similar depths. No coarse-grained,
moderately to highly permeable sediments were encountered during the drilling prograni.

2.1.2 Local Hydrogeology

To characterize the ground water conditions at Jim’s BP, the four boreholes were completed as

-monitoring wells. The locations of the monitoring wells are shown in Figure 2-1. The four wells at

Jim’s BP were installed in the younger (Pliocene and Recent) unconsolidated materials that were deposited
as part of a deltaic fan of the Columbia River, or possibly in the weathered, upper member of the
Troutdale Formation (as evidenced by the gravel present at greater depth).

Static water levels indicate a substantial difference in the static water levels between two sets of
monitoring wells. Monitoring wells MW-1 and MW-3 show a much greater depth to water than MW-5
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and MW-6, 1t is believed that this is due to a ground water mounding effect centered near the northern
end of the UST pit at Jim’s BP. It is probably centered near the north end of the pit because the three
USTs present in the southern portion of the pit will displace a fair amount of water. Measurement of two
stand-pipes previously installed in the UST pit, had higher static water levels than monitoring wells MW-
5 and MW-6. The ground water mounding effect is possible because the backfilled material in the UST
pit probably has a much higher permeability than the surrounding soil, which would allow ground water
to drain into the pit at a much faster rate than it would drain out, |

The ground water mounding effect observed at Jim’s BP has made it difficult to interpret the ground
water gradient and flow direction. It has essentially allowed the use of only two wells as observation
points for this information, Therefore, it is possible to provide only a qualitative discussion of these
hydraulic parameters. The static water level in MW-1 is approximately one foot lower than in MW-3,
Therefore, it appears that ground water is flowing away (north) from the excavation. However, an
additional monitoring well which is not influenced by the ground water mound is necessary in order to
provide an estimated flow direction. It is suspected that ground water levels in monitoring wells MW-1
and MW-3, are more similar to those in MW-5 and MW-6 during the wet season. This observation is
based on the presence of contaminants in a soil sample collected at 10 feet bgs in MW-1. 1t is believed
that these compounds are present due to downgradient flow of contaminated ground water and that the
contamination is due to residual ground water left behind in the pore spaces of the silty clay as the ground
water level dropped during the onset of the dry season. ‘

It is also difficult to speculate on the extent of the water-bearing zone encountered in MW-1 and MW-3,
The relatively low permeability of the silty clay allows for the formation of a perched zone(s), whose
areal continuity can be difficult to establish. Water is present at a similar depth in the Cenex excavation.
Cross-sections of the site stratigraphy and static water levels are presented in Figure 2-2. From the cross-
section, it is observed that the static ground water level is within the compacted silty clay layer with
cemented gravel. This layer, based on the slug tests conducted in each of the mohitoring wells, has a
horizontal hydraulic conductivity range of 8 x 10° to 7 x 10 cm/sec. Typically, vertical hydraulic
conductivities are several orders of magnitude lower than the horizontal values. These values indicate
a relatively low permeability layer(s) underlying the Jim’s BP site. This low permeability unit does not

- transmit water easily in either the horizontal or vertical direction. A final observation made indicating

the low permeability of this layer is that during the development of the wells it was not possible to pump
them continuously.

2.2 SUMMARY OF CONTAMINATION

The following sections summarize the results of the soil and ground water sampling conducted for the
RI at Jim’s BP. Detected concentrations in both soil and ground water are compared with MTCA Method
A cleanup standards in order to determine what, if any, further actions are necessary to remediate the
Jim’s BP site. The concentrations present in the soil gas were not compared with MTCA Method A
cleanup standards because none exist for the contaminants in this medium.
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2.2.1 Soil Sampling Summary

A total of eight environmental soil samples were collected during the RI investigation and analyzed for
BTEX, TPH-gasoline, and total lead. The results of these analyses are presented in Table 2-1.
Comparison of the detected concentrations with the MTCA Method A cleanup levels (the column on the
far right-hand side of the table), indicate that no soil contaminants are present in excess of the MTCA
standards. ‘ ’

2.2.2 Ground Water Sampling Summary

A total of five ground water samples were collected as part of the RI and analyzed for BTEX, TPH-
diesel, TPH-gasoline, and total lead. The results of the ground water sampling are also presented in
Table 2-2. The analytical results indicate that a total of five compounds including TPH-gasoline,
benzene, ethylbenzene, xylene, and lead are present in ground watér at the site, with concentrations in
excess of their respective MTCA Method A cleanup levels.

Benzene was detected in 3 of the 4 wells at concentrations above 5 ug/L. The maximum concentration
was present in MW-6. This well is located adjacent to the UST pit. The second highest concentration
is present in another well adjacent to the pit. The Jowest detected concentration was in the furthest
downgradient well (MW-1), The concentration in well MW-1 was just above the method detection limit
and the MTCA Method A cleanup level. The other four compounds in excess of the cleanup levels were
present in monitoring wells MW-5 and MW-6 (two wells adjacent to the excavation).

In summary, the most significant ground water contamination was present in monitoring wells installed
adjacent to the UST pit. It is difficult to estimate a volume of contaminated ground water for several
reasons, First, the complete extent of ground water contamination has not been determined, however,
the edge of the plume appears to be MW-1, Because of the low permeability of the underlying soil, it
is not believed that significant migration has occurred at this site. The other difficulty in estimating a

“volume of contaminated water is that the fluctuation in the static water tab_le makes it difficult to estimate

the vertical extent of contamination. It is believed that during the wet season, the water table may be
significantly higher, therefore the volume of contaminated water could be greater as residual
contamination in the pore spaces of the soil becomes saturated and is mobilized.

Based on the currently available RI data, ground water was assumed contaminated at significant
concentrations in a 25- by 50-foot area (as shown on Figure 2-1). Because of the assumed fluctuation

~ of the water table and the depth to water in MW-1, it was further assumed that ground water is

potentially contaminated to a depth of 20 feet. Assuming a typical porosity value for silty clay of 40
percent (Freezé and Cherry, 1979) results in an estimated volume of 1,300-to 1,400 gallons of ground
water that has contaminants significantly above the MTCA Method A cleanup level. It is also believed
that of the compounds detected present, benzene is the only one that is likely to be consistently present
above the MTCA cleanup level. The above estimate assumes that the contamination is due to a previous

10
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spill and is not indicative of an ongoing source. Thus, the estimate does not take into account all of the
ground water that is present in the UST pit. However, it is presented later in this document that
extraction of ground water would be conducted from the UST pit, which contains an estimated 600
gallons of water, Therefore, for purposes of this FS, a contaminated water volume of 2000 gallons will
be assumed. '

2.3 REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAQs) are specific goals established for a particular medium that are
considered to be protective of human health and the enwronment Each remedial action objective
mc]udes specification of the following:

. The contaminant(s) of concern
+ The exposure route and corresponding receptor of concern ’
+ An acceptable contaminant level or range of levels for each exposure route

Specifying an exposure route rather than _]l.lSt the acceptable contaminant level is important because
protectiveness can be achieved by preventing exposure (e g,, containment) as well as by cleanups.

' As previously shown, RAOs are not needed for soil at the Jim’s BP site. ‘The contaminants found in the
soil are below the MTCA Method A cleanup levels. In additional, the site is paved so airborne emissions

and fugitive dusts are of minimal concern as well,

Ground water contaminants of concern are defined by those contaminants which exceed their respective
MTCA Method A cleanup levels, These contaminants include bénzene, ethylbenzene, total xylenes, total
petroleum hydrocarbons as gasoline (TPH-gasoline), and lead. The exposure route for these contaminants
would be migration from the aquifer underlying the site and into the Troutdale Formation. The receptor
of concern would be users of the municipal wells installed in the Troutdale which are located roughly
seven blocks west of the site. Acceptable contaminant levels for this site are those stipulated as the
MTCA Method A cleanup levels. '

13




3.0 CLEANUP ACTION ALTERNATIVES

3.1 CLEANUP ACTION OBJECTIVES

The State of Washington proposed Cleanup Standards Amendments to the Model Toxic Control Act
Cleanup Regulations in 1990, These standards apply to the soil and ground water contamination detected
during the remedial investigation conducted by SAIC. The Method A cleanup levels were previously
presented along with the field sampling results in Table 2-1 and Table 2-2. Treatment of the
contaminated soils and ground water must result in residual concentrations at the site being no higher than
these levels, The primary medium of concern at this site is ground water. Soil contaminants were not
present at concentrations exceeding the MTCA Method A cleanup Jevels. Air standards may apply to
all types of treatment methods. Air quality standards adopted by Ecology limit hydrocarbon releases from
UST remediation sites to 15 pounds per year. '

3.2 SCREENING OF CLEANUP ACTION ALTERNATIVES

A preliminary list of cleanup action alternatives was established by using a screening system described
in recent EPA guidance documents, entitled Assessing UST Corrective Action Technologies:  Site
Assessment_and Selection of Unsaturated Zone Technologies and Assessing UST Corrective Action
Technologies: Early Screening of Cleanup Technologies for the Saturated Zone. The screening methods
employ a series of worksheets to determine the type of hydrocarbon phase most likely to exist at the site
- (liquid, vapor, or dissolved in pore water) and the relative mobility of each of these phases. Waste
quantity and type, release rate, soil type, and precipitation characteristics are all incorporated into the.
analysis. - '

The completed worksheets for the saturated zone are included in Appendix A. The worksheets indicate,
for example, that with the rélatively shallow water table present at Jim’s BP, the presence of dissolved
contaminants in the saturated zone is moderately to highly likely based upon the site conditions and
physical and chemical properties of the contaminants, However, if the water table is fluctuating (as is
believed to be the case), than the presence of dissolved contaminants is even more likely. The worksheets
also indicate that contaminants are more likely to be present as dissolved contaminants than as NAPL
present on the water table. The results of the R field sampling program are generally in agreement with
the contaminant phase worksheets. It should be noted that certain critical information for completing
these worksheets with respect to the amount of product released and the rate of release is unknown and
had to be assumed. These factors could impose considerable influence on the likelihood of the
contaminant phase and the accuracy of the worksheets. |

The remaining worksheets in the saturated zone screening system were used to evaluate the effectiveness
of six generic remedial actions. Ground water extraction technologies include pumping wells and trench
excavation. Treatment technologies are represented by air stripping, carbon adsorption, biorestoration,
and vacuum extraction. '

14



3.3 ANALYSIS OF ALTERNATIVES

The preliminary screening of alternatives provided a list of feasible remedial action options for use at the
site. In accordance with the Final Workplan, a "No Action” alternative was also evaluated,

3.3.1 Unsaturated Zone

As previously _siated, although petroleum-related contaminants were present in the unsaturated zone, none

of the detected concentrations exceeded the MTCA Method A cleanup levels for the respective
compounds present. Therefore, it is possible that no further action with respect to the contaminated soil
at Jim's BP may be warranted. Even though there is a slight possibility that concentrations of benzene
found in the near surface soil at MW-6 (3 feet bgs) could potentially leach benzene into the ground water
at concentrations that may approach the MTCA Method A cleanup. level of 5 pg/L, it is not likely that
this would impact a significant area. Additionally, the soil concentrations detected in a few samples are
probably already at or near the contaminant concentrations that could be achieved by implementing a
remedial measure. Additional discussion dealing directly with remedial actions in the unsaturated zone
is not presented in this document. | '

3.3.2 Samrafeg Zone

The finat list of femedial action alternatives for the remediation of the saturated zone includes the '

following:

No-action

Pumping Wells
Trench Excavation
Air stripping
Carbon adsorption
Biorestoration :
Vacuum extraction .

s ® & & ®* =+ @

These methods were selected because they represent readily available treatment technologies and (with
the exception of the No-action Option) can result in attainmient of cleanup standards. The above options
" were evaluated with criteria in EPA’s Guidance Document for Conducting Remedial In\;estigations and
Feasibility Studies under CERCLA. . These criteria include the following: S

Overall protectiveness

Compliance with ARARs

Short-term effectiveness

Long-term effectiveness : ,
Reduction of toxicity, mobility, or volume through treatment
Cost . '
Community concerns

Recycling and waste minimization

? o & 8 & & &
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The evaluation criteria with respect to the remedial alternatives are summarized in Table 3-1. A short

- discussion of the advantages and disadvantages. of each of the alternatives follows.

No-action Alternative

The major advantage of the no-action alternative is that minimal costs would be required to implement
this alternative. Monitoring of the existing onsite wells would be necessﬁry to evaluate ongoing or future
impacts to ground water, Assuming that wells MW-1, MW-5, and MW-6 are downgradient from the
UST pit, samples from these wells would provide information concerning the downgradient movement
of contamination. This alternative produces the least disruption to the current owner of the facility. The
major disadvantage associated with this alternative is that ARARs would not be achieved and so the
option would not be immediately protective of human health and the environment. It is expected that
unless an additional release of petroleum product occurred, natural -attenuation would eventually lower
benzene concentrations in ground water below the MTCA Method A cleanup level.

Based on the. hydrogeologic information collected in the RI, the threat to human health and the
environment appears to be minimal, Benzene is the most significant compound in terms of human health
threat and the greatest concentration is found in the monitoring well located adjacent and east of the UST
pit. Within a distance of 40 feet in a northeast direction, the benzene concentration drops to near the
method detection limit and the MTCA Method A cleanup level. Sinée the contamination is for the most
part confined to near the previously excavated area, and the thickness of the compacted silty clay layer
that separates the Jim’s BP saturated zone from the Troutdale Formation is at least 15 feet thick, it
appears that the risk to users of the Troutdale Formation is minimal. However, this risk has not been
quantified. '

If the no-action option is undertaken, it is possible that additional monitoring of the static water table at
the Jim’s BP site may indicate that additional monitoring wells are required. If static water level
monitoring indicates that the ground water flow direction is true east, an additional monitoring well
located 30 to 40 feet east of MW-6 may be necessary to verify that a no-action alternative is effective and
that the maximum contaminant concentrations are confined to near the edge of the excavation,

Pumping Wells As A Containment System . o

Although the use of pumping wells does not by itself constitute a treatment technology, it could constitute
a part of a more comprehensive remedial action undertaken at Jim’s BP. In-situ treatment is probably
not a feasible alternative because the permeability of the geologic layer underlying the site may be low
enough to preclude effective injection of the nutrients and microorganisms involved in biorestoration, or
air injection as part of vacuum extraction. Therefore, an extraction system to remove contaminated
ground water followed by an effective treatment method is a possible option.

Two scenarios mvolvmg pumping wells at this site are possxble One scenario involves a ground water

extraction network using pumping wells installed downgradient from the UST pxt to provide capture of
contaminated ground water. Extracted ground water could then be treated by one of several treatment
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Table 3-1

EVALUATION OF CRITERIA WITH RESPECT TO REMEDIAL ALTERNATIVES
FOR THE SATURATED ZONE'!

I Minimization

Overall Protect.iveness Pass Pass Pass Pass Pass

Compliance with

ARARs Pass Pass Pass Pass Pass

Short-term Effectiveness Pass Pass Péss Pass Pass

Long-term

Effectiveness/ Pass Pass Pass Pass - Pass

Performance ' '

Reduction of' Toxicity,

Mobility, or Volume

through Treatment Fail Pass Pass Pass Pass:

Cost ~ Not Not Not Not Not i
~ Evaluated Evaluated Evaluated Evaluated Evaluated

. Community Concerns Pass Pass Pass Pass - Fail

Recycling and Waste Fail Pass Pass Pass Pass

Pass = Passes criteria for being a feasible alternative in conjunction with the specific remedial technology.

Fail = Fails criteria for being a feasible alternative in conjunction with the specific remedial technology.

Notes: ! - All technologies may need additional treatment steps to treat non-organic contaminants as well as free
product and turbidity. :
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technologies. Advantages of this option are that it is a proven technology and it can be implemented
relatively quickly. Although, the 4-inch diameter monitoring wells installed at the site would be of
sufficient diameter to be used as pumping wells, the currént number and configuration of ground water
monitoring wells is insufficient to provide capture zones so that all downgradient contaminants would be
drawn into the well. The primary obstacle to this method is the low permeability of the subsurface soils
underlying the site. The measured hydraulic conductivities are low enough that it would be very difficult
for the wells to be pumped on a continuous basis. This problem could be overcome by using pumps
which could be actuated by water levels, which would allow pumping only when sufficient water was
present in the well. Again, it is likely that this would result in incomplete capture of the contaminated
water,

The currently available data from the RI, has not established seasonal variation of the ground water table.
Therefore, additional information would be necessary in order to determine the optimal depth to place
the well screen and the appropriate length of well screen. Injection wells (used to return treated ground
water to the saturated zone) would probably not be effective at this site. Due to the low permeability of
the soils, it is anticipated that ground water mounding might occur and that this could impact ground

~ water flow in a manner that would be difficult to control. An additional disadvantage to this method is

that operation and maintenance costs are typically high. It is however, ‘unlikely that long-term
remediation at this site would be necessary.

The second scenario involving the use of pumping wells would entail installing one or two pumpiﬁg wells
into the UST pit at the site. It may be possible to pump this well(s) at a much higher rate, which would
potentially be able to induce ground water in the immediate vicinity of the pit to flow into the pit. Thfis
scenario would allow more rapid removal of the most contaminated ground water, which was found
adjacent to the pit. " Further, this scenario would have the advantage of minimizing the downgradient
migration of the most contaminated ground water. As previously discussed, due to the low volume of
contaminated ground water it is not anticipated that this effort would require long-term operation and -
maintenance. It is likely, however, that downgradient monitoring of the ground water would be required
to verify the performance of this alternative. ' ‘

Subsurface Drains As A Containment System

This option would require the installation of a downgradient subsurface drain to intercept the migr-atidn
of contaminated ground water. Ground water could then be pumped from the system; treated, and
discharged to the sanitary sewer. It would be necessary to install the drainage system in an L-shape, so
that ground water migrating from the north and east portions of the UST pit could be fully intercepted.
Typically, with this type of extraction system a trench is dug to several feet below the water table, a pipe
drainage system is installed, the trench is backfilled with gravel around the piping system, and the
remainder of the trench is backfilled with other envelope material. As ground water accumulates in the
system it is removed, tréated, and discharged. Because of the disturbance a trench would cause to the
owner of the station and the proximity of this site to other businesses, it would be necessary to restore
the pavement, It is possible that a geo-fabric would have to be lapped around the gravel backfill, in order

to prevent the drain from clogging due to the large amount of fine-grained sediment present.

18



The primary advantage this would offer over a pumping well extraction systerﬁ in low permeability soil
is that it would provide a more efficient and complete capture of contaminated ground water if the water
table remains relatively constant. However, if the water table is shown to fluctuate greatly (more than
a few feet), this system would only be implementable for certain portions of the year, which would
essentially render it useless. With the water table data available from the RI, it cannot be demonstrated
that this extraction system would reliably contain the ground water plume.

Alir Stripping

This option would entail the use of one of several methods to introduce air to the extracted ground water

to volatilize the organic contaminants present in the waste stream. Advantages associated with this option

include relatively low cost, availability of "off-the-shelf" models, overall protectiveness, compliance with
‘ARARSs, short- and long-term efféctiveness, ease of maintenance and-operation, reduction of toxicity, and
reduction of volume through treatment. The disadvantages to this option are the possible need for
additional ground water treatment steps for contaminants that are difficult or impossible to strip (TPH
compounds and compounds related to diesel fuel) and additional equipment for treatment of the. stack
emissions.

The ability for a compound to be stripped is related to its physical characteristics, including vapor
pressure and water solubility. If the vapor pressure for the compound(s) is below approximately 10

millimeters of mercury, it is nearly impossible to strip the compound. Also, if the water solubility of

the compound(s) is above approximately 1,000 mg/L then the compound is nearly impossible to strip.
These compounds need to be handled through an additional treatment step. This step may involve piping
the influent through a separator tank, settling tank, or heavy metals treatment step or piping the effluent

from the tower or bubbler tank through a carbon adsorption system which would be needed to handle the -

TPH contaminants. The concentration of total suspended solids, total dissolved iron, and total dissolved

manganese are important on the influent side because these metals can reach a concentration where they .
will precipitate and reduce the effectiveness of the air stripper or bubbler tank by blocking or clogging

the flow paths. This could cause a release of contaminants to the environment due to a loss in the
effectiveness of the system. The need for an additional treatment step (activated carbon) is usually related
to either the presence of an organic compound which cannot be stripped or a concentration of dissolved
contaminants that cannot be sufficiently treated within the designed residence time of the System. There
are advantages and disadvantages to using activated carbon. Another potential disadvantage to the system
is identifying a suitable place to discharge the treated water. Other disadvantages could be in obtaining
a permit to discharge the treated water, space limitations for the system, and cbmmunity concerns
regarding the emissions of the system, | '

Carbon Adsorption

-This method entails the use of an activated carbon adsorption unit to treat the contaminated ground water.
The contaminated ground water is pumped from the aquifer and either through pretreatment steps and
then to the unit or directly through the unit. The activated carbon grains are scoriaceous which allows

 the contaminants to chemically attach to the grain. The treatment system is efficient until the carbon is
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saturated with contaminants. If the activated charcoal has to be reactivated frequently, then the cost to
operate the system becomes excessive. The concentration of the influent ground water and the rate that
the ground water is pumped through the system will determine how rapidly the carbon needs to be
reactivated and how large the system should be for optimum efficiency. A larger unit could become a
disadvantage due to space limitations. This type of treatment unit would also need pretreatment steps if
the concentrations of total organic carbon (TOC) content, suspended solids content, total dissolved iron,
and total dissolved manganese are too high.  Additional treatment steps would be necessary if the
molecular weight (grams/mole) is too low and a separation of various compounds occurs. This step could
be handled by using a pretreatment separator tank, The potential limitations for the air stripping
technique hold true for the carbon adsorption method, as well. The advantages to the system are the
same as for the air stripper except cost. The use of activated carbon does allow for beneficial re-use of
the treatment material. -

Activated carbon treatment systems are readily available in Washington State. The total cost of the
system would be dependent upon the influent concentration of the contaminants, the flow rate of the
ground water through the System, and the number of times the carbon would require regeneration.

Bioremediation

This in-situ method involves enhancing the natural biodegradation process by adding oxygen and other

nutrients, Bacteria capable of biodegrading petroleum hydrocarbons are commonly found in subsurface '
soils. At a minimum, an above-ground mixing tank is needed to add nutrients and oxygen to the water
being introduced to the subsurface. Oxygen can be added by the use of air, pure oxygen, or hydrogen

‘peroxide, The primary advantages of this option are relatively low cost, overall protectiveness,

compliance with ARARs, long-term effectiveness, technical feasibility (nutrients and organisms are
readily available throughout the country including the Puget Sound-area), ease of maintenance and
operation, reduction of toxicity. The primary disadvantages are that this method can take considerable
time to reduce concentrations in the ground water to MTCA Method A cleanup levels (particularly for
benzene), o '

Implementation of this remedial action at Jim’s BP would be very difficult dﬁe to the low permeability

. of the water-bearing zone. The low permeability would inhibit introduction of the nutrient-enriched water
and would also prevent good dispersion of the mixture into ground water. It is possible that the increased

microbial activity would be concentrated near the injection wells, if significant biomass accumulates, this
would further reduce the soil permeabi]ity and hinder adequate dispersion of the mixture. An additional
complication would be verification of the effectiveness of this method in preventing downgradient
contamination. As previously discussed, the benzene concentration in MW-1 is already near the detection
limit and any decrease in the concentration would be difficult to correlate to the treatment method.

Costs for this method are very difficult to determine, primarily because they. are dependent upon the site’s
geology and hydrogeology. Further, it is also difficult to predict the amounts of oxygen and nutrients
that must be added in order to achieve optimal biodegradation at a site. If too few nutrients are added,
the remedial action objectives will not be met, As previously stated, addition of more than the required
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nutrients will greatly inhibit the mixing of the nutrients into the saturated zone. Also, it is possible that
the organic concentrations at the Jim’s BP site are too low and the bacteria may favor another competing
food source, if one is available. Generally, a pilot study is necessary to determine the appropriate
nutrient additives and the required application rate (EPA, 1990).

Vacuum Extraction

A Vacuum Extraction System (VES) is commonly applied to unsaturated zone contamination. However,
VES has been successfully. applied to saturated zone contamination as well, Volatiles are extracted
through a trench-pipe manifold system or monitoring well system, and vented directly (or after treatment)
to the atmosphere. Advantages of the system are relative]y low cost for large contamination volumes,

overall protectiveness, compliance with ARARs, long-term effectiveness, reduction of toxicity, mobility,

or volume through treatment, and waste minimization. Since the alternative is an in-situ method,
disruptions to the site are minimized once the system is installed. Disadvantages are that lead and heavier
hydrocarbons which are difficult to volatilize (TPH due to hydraulic fluid, for example) are not
effectively treated with this method, however, heavier hydrocarbons and lead do not appéar to be a
concern at Jim's BP. Additional disadvantages are that the method requires 6 months to 2 years to
achieve cleanup levels, and volatiles are merely shifted from one medium to another,  An additional
concern is that condensate liquid must be collected and treated or disposed. The air emissions must also
‘be monitored on a periodic basis during operation. - ‘

A vacuum extraction system at the Jim’s BP site- could be désigned with either a horizontal or vertical
configuration, Because of the relatively shallow depth to ground water, trenches could be constructed
~ to a depth near the water table and slotted pipes would be placed horizontally in the trench as part of a
trench-pipe manifold system. Pipes could also be placed vertically as part of a soil gas monitoring well
system. The slotted portion of the pipe would be installed very near the water table. One advantage of

the vertical well system is that the amount of contaminated soil that requires excavation is typically -

significantly less. The advantages of the horizontal system are that a greater area can be treated with a
smaller applied vacuum. The use of a lower vacuum means that a horizontal system is less likely to draw
ground water into the system and that the slotted portion of the pipe is less likely to become plugged with
sediment. However, because of the low permeability of the soil, a lower vacuum is less likely to be
efficient. : "

A horizontal soil gas venting system typically consists of three components: a perforated pipe placed
horizontally in a trench filled with a porous medium, an air/water separator, and a vacuum pump. For
maximum removal efficiency of contaminants, an impermeable barrier is placed on top of the trench to
prevent the system from drawing in ambient air. - However, at sites where the trench is installed
sufficiently close to the ground water table or if the zone of contaminated soil is relatively thin, an asphalt
cap may provide sufficient inhibition to drawing in ambient air if an impermeable barrier is not placed
above the trench. ' A '
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Air Sparging

This option entails the introduction of air into the contaminated aquifer through one or a series of
monitoring type wells. The air is introduced through a diffuser which is set at a predetermined depth
below the ground water table. The introduced air adds oxygen to the water which in turn causes an
increase in biologic activity and some volatilization of the petroleum contaminants. The amount the
bicdegradation is increased is dependent on the inherent characteristics of the surrounding soil. The
volatilized contaminants are drawn toward a series of vapor extraction ports where the contaminants are
removed from the subsurface and treated through an activated carbon filter or vented to the atmosphere.
The advantages of this system are overall protectiveness, compliance with ARARs, short- and long-term
effectiveness, ease of maintenance and operation, reduction of toxicity, and reduction of volume through
treatment. The only by-product to manage during the treatment steps is the condensate from the extracted
air. A system to collect the condensate would have to be designed prior to installing this type of system.

The disadvantages to this system are: contaminant transfer from one media to another and selective
treatment of volatile organic compounds. In some states, the introduction of air into the subsurface
constitutes the contamination of the media into which it is introduced. This could be partially eliminated
by filtering the air prior to introduction. It has not been determined if the State of Washington abides
by the conclusion that air is considered a contaminant. That the contaminants could migrate beyond the
zone of capture could be a problem unless there is a vapor extraction well in close proximity to the sparge
point. The vapor extraction system is designed to remove a portion of the volatilized contaminants not
consumed by the microorganisms. The vapor extraction system causes a pressure difference between the
extraction well (lower pressure) and the soil pore space (higher pressure). This causes the volatilized
contaminants to migrate toward the lower pressur'e so that they can be extracted from the subsurface.
The cost of this system is a function of the size of the plume and the depth to ground water. In general,
several conditions must be met for this technology to be successful:

» A water table aquifer must be pres'ent to provide a way for the injectéd air to escape the saturated
zone. In a confined aquifer system, injected air would be trapped by the saturated confining
layer. - . ’

» The water table aquifer should have a hydraulic conductivity of 10? cm/sec or greater to ensure
that injected air can displace water in the pore spaces and create pathways to’the unsaturated
Zone,

+ The VOCs must be relatively insoluble. Ideal cortaminants are those that are amenable to air
stripping, such as TCA, TCE, and BTEX. Highly soluble VOCs will not partition to the air and
therefore will not be effectively removed (The Hazardous Waste Consultant, 1991).

This site meets two of the three above conditions, Because of the low hydraulic conductivity of the water
table aquifer however, itis very unlikely this technology would be successful at the Jim's BP site. This
technology is new and basically in the testing stages. The construction of the system does not differ
greatly from other pump and treat and soil gas venting systems. The design is altered by the fact that
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water is agitated and not extracted as in a pump and treat system and the radius of influence is greatly
reduced with sparging. The amount of information currently available is limited and the sparge system
would need extensive pilot studies prior to design and construction.

3.4 SUMMARY WITH RESPECT TOQ REMEDIATION OF THE SATURATED ZONE

3.4. 1 Conclusions

A summary of the worksheet evaluation criteria with respect to the technologies previously dxscussed is
presented in Table 3-2. The worksheets, in general, confirm that because of the low permeability of the
soil and the associated low hydraulic conductivity of the aquifer, very few of the technologies are likely
to achieve the remedial action objectives. Pumping wells are only likely to be effective if they are
installed in the UST pit (providing that the UST is backfilled with sand or gravel). Trench excavation
and completion with subsurface drains is also unlikely to be effective, unless the water table shows little
fluctuation. The worksheet predicts that success is more likely than it would be with pumping wells,
however, it does not take.into account the possibility of a fluctuating water table.

~ Some assumption of some water quality information was necessary (total suspended solids and total

dissolved iron and manganese content of the ground water) 'in order to complete the worksheets for air
stripping and carbon adsorption. With the assumption of moderate water quality values, air stripping
shows a moderate success possibility according to the criteria evaluation, If the measured values are
substantially lower than the assumed values, this technology would have a better probability of being

‘successful. Carbon adsorption scores are similar to air stripping for the likelihood of success. Again,

if these assumptions are incorrect, this technology could score higher or lower depending upon the
measure values. The biorestoration worksheet scores moderately high, however, the score is somewhat
deceiving because two critical components score relatively low. As previously discussed, it is not
believed that this treatment technology would be successful at this site because of the low permeability
of the soil. Vacuum extraction is also unlikely to be effective primarily because of the assumed
fluctuation of the water table and the low hydraulic conductivity of the aquifer would also present
difficulties.

3.4.2 Recommendations

-Option 1 . No-action | .

‘Based on the data gathered during the RI, and from evaluation of the technology screening worksheets

for the saturated zone, the No-action Optlon may be warranted for this site. It appears that the majority
of the contaminated soil at the Jim’s BP site was removed during the previous excavations and that
ground water has been very minimally impacted. Further, the dense silty clayey soil present at the site
has impeded the migration of released product through the saturated zone. Unless there is. an ongoing
source, it is likely that natural attenuation of the contaminants will reduce the residual contamination to
insignificant concentrations before they enter the Troutdale Formation. This site is separated from the
Ti'outdale, Formation by a 15-foot thick compact, dense silty clay layer which will greatly inhibit the
vertical migration of contaminants. The contaminants present are considered "floaters” and as such, they
are unlikely to penetrate the layer separating Jim’s BP from the Troutdale Formation. Additional
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Table 3-2

EVALUATION OF CRITERIA FOR VARIOUS SATURATED ZONE

REMEDIAL ACTIONS AT JIM'S BP

The hydraulic conductivity of
the soil is very low, pumping

Pumping Wells Site stratigraphy wells would have a very
- limited zone of capture and
could not be pumped on a
continuous basis,
Primary advantage is a greater
Trench _ zone of capture is achievable.
Excavation/ Depth to ground | Disadvantage is that a
Subsurface water, interfering fluctuating water table will not
Drains structures allow for complete capture of
contaminted ground water.
: Air strippers are generally
Dissolved inefficient for removing BTEX
Air Stripping contaminant compounds at the
C concentrations concentrations detected at

Jim's BP.

This method could provide

Carbon Total organic effective removal of BTEX
Adsorption carbon content of | from ground water. Scores
ground water - are lower because some data
had to be assumed,
“This technology would be
Hydraulic . very difficult to implement
Biorestoration conductivity, site and verify its effectiveness
stratigraphy because of the low hydraulic
conductivity of the aquifer.
‘ The clayey soil found at Jim's
Vacuum Soil air BP has a very low soil air
Extraction conductivity conductivity, greatly inhibiting

phase transfer of contaminants

ICSFs - Critical Success Factors were evaluated to determine the likelihood of success of each technology. They
are not all of equal importance for evaluating a particular technology. The CSFs in this column are those
believed to be of greater importance because of site conditions or phys:cal/chemlcal properties of the

confaminants or treatment process,
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information to be obtained for evaluating this option would include quarterly ground water sampling for
BTEX and TPH-gasoline sampling and quarterly monitoring of the static water level. As indicated by
the difficulty encountered while conducting the soil gas sampling, transfer of the contaminants to the
vapor phase will be a slow process, and it may be some time before the concentrations in the moritoring
wells adjacent to the excavation are in compliance with the MTCA Method A cleanup levels (particularly
. for benzene),

Option 2 - Pumping Wells Followed By Treatment

Another potentfal option is installation of a pumping well in the northeastern portion of the UST pit. This
well could be pumped on a quarterly basis and the extracted ground water treated by passing it through

_an activated carbon system followed by discharge to the sanitary sewer system. This type of treatment
unit typii:ally has a flow capacity of 10 gpm. Additional water quality information as specified in the
sections discussing activated carbon treatment would be necessary to determine the effectivenéss of this
system and whether pretreatment is necessary. The small size of this unit would allow for it to be easily
moved onsite or removed from the site when not in use.

It is assumed that the pit could be pumped on a quarterly‘basis because. the ‘ground water mounding
observed would allow ground water to be extracted even during the dry season. However, static water
table monitoring throughout the summer is critical to determining if ground water can be extracted on
a quarterly basis. Pumping from the UST pit would induce flow of the most contaminated ground water
adjacent to the pit, back into the pit. In addition, the existing downgradient monitoring wells could also
be pumped to further induce a reversal of ground water flow. The duration of this effort is unknown
because the hydraulic conductivity of the aquifer is sufficiently low that it may take several years for
benzene concentrations in wells MW-5 and MW-6 to be below the MTCA Method A cleanup level,

3.5 COST ESTIMATES

Provided in this section are cost estimates for the two -options that were previously discussed and
determined to be potentially successful for remediating the site. The costs for bo_th options are
summarized in Table 3-3. '

Onption_1 - No-action

- The following assumptlons were mcorporated for determining the cost estimate for the No-actlon
alternative:

» At least one addltlonal monitoring well would be needed

« Sampling of each of four (4) downgradient momtormg wells would be on a quarterly basm, for
a period of approximately 5 years

« Samples would require laboratory analysis of TPH-gasoline and BTEX compounds

+ Does not include interpretation of the analytical results or additional site characterization
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Table 3-3

SUMMARY OF COSTS FOR TWO
REMEDIAL ACTION OPTIONS

Installation of one additional ground water monitoring well 2,000

Analysis of samples collected from 4 monitoring wells - four times per

year, for a period of five years : 9,000

Collection in drums and disposal of purged, contaminated ground water

@ $400/drum, 2 drums per samplmg event, four times per year for a 16,000

period of five years |
TOTAL ESTIMATED COST $27,000

Installation of extraction well 4,000
Activated Carbon Unit (one 55-gallon drum contains 165 Ibs of carbon) 1,000
includes return of spent carbon to Calgon Corporation
2,500 gallon storage tank for temporary storage of effluent. 3,000
Operation and Maintenance (for period of two years) 2,'000
Sampling of ground water monitoring wells (4 wells, 4 tlmes/year for 2
year period) : - 3,500
Sampling of effluent from carbon system 4 wells, 4 tlmes/year for 2 3,500
year period)

TOTAL ESTIMATED COST $17,000
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The costs are summarized in Table 3-3. One of the primary expenses is collection and disposal of the
contaminated ground water obtained from purging each monitoring well prior to sampling. It is also
possible that the natural degradation of the BTEX compounds to levels below MTCA Method A cleanup
'leyels could occur in less than a five-year period depending upon the biological activity already occurring
- onsite.

Option 2 - Pumping Well Followed By Ground Water Treatment

The cost estimate for the pumping well followed by ground water treatment with activated carbon
incorporated the following assumptions:

» One additional well would need to be. installed in the northeastern portion of the UST pit
The volume of extracted ground water requiring treatment is approxzmately 2000 gallons

(includes the UST pit) -

The UST pit will need to be pumped on a quarterly bas:s, for a period of {wo years

No prefiltration step to remove suspended solids is needed prior to activated carbon treatment

Lead is not a contaminant of concern and does not require treatment

Flow will be no greater than 10 gpm

Influent concentrations are; TPH-gasoline at 1 mg/L, benzene at 200 pg/L, ethylbenzene at 100

pg/L, and total xylenes at 110 pg/L

« Sampling of the three downgradient monitoring wells would also be conducted on a quarterly
basis and analysis of the samples would be for TPH-gasoline and BTEX compounds

» System effluent would be sampled every 500 gallons of treated water or 4 times per pumping
event

« Does not include interpretation of the analytical results or additional site characterization

The type of activated carbon system evaluated comes in 55-gallon polyethylene drums and contains
approximately 165 pounds of carbon. The outlet and inlet nozzles do not reqﬁire hard piping and will
accept hose fittings. Additionally, the activated carbon drum is shipped prewetted and therefore requires -
a minimum of start-up. time and expertise. Vendors have indicated that with the estimated influent
" _concentrations, one drum (165 pounds of carbon) would probably last the lifetime of the remedial action.

Summary

The cost estimates indicate that extraction and treatment of contaminated ground water may be a cheaper
alternative to the no-action alternative. However, if the collection of additional water quality information
indicates that a prefiltration step is necessary, the use of activated carbon will be more expensive. In
addition to requiring a prefiltration unit, the system would probably require hard piping and a greater .
amount of onsite space would be needed for the treatment system. The cost estimates also assume that
the treatment system could remediate ground water contamination over a shorter time period than the no-
action option. However, site conditions are such that complete removal of residual contamination
contained in the soil pore water could require more than the two years that were estimated. One of the
primary expenses of the no-action alternative is the collection and disposal of contaminated ground water.
It is possible that a company which deals in disposal of hazardous wastes, that is under contract to

Ecology may able to provide these services more cheaply. '
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(Surisos Ares) m /g ° o o
CONTAMINANT-RELATED | - [~ s e ’
High Medium Low
« Liquld Viscosity oP {20} {2-20) [<2)
O o] L
- High Medium Low
+ Vapor Presaure mm Hg {=100) {10-100) {<10}
O O
. Low Medium High
+ Water Solubillty moll. (<100} (100-1000) o> 1000}
o ® O

% (SFs dencled with an asterisk are typically more impottant than other CSFs




Table 10. Likellhood of NAPL Belng Present on the Water Table

SITE OF
FACTOR INTEREST INCREASING LIKELIHOOD
UNITS >
" RELEASE: RELATED"  ©
N Small Medium "
) ’ 10,000
+ Amount Released gal (=1.000) (1000-10,000) > )
0 L O
Instantansous
* « Rata Of Relsase - Siow Feleasa o Retassa
) o o O
* Time Since Reloass months (I;zg m‘:;" {<1}
o o Q
SITE > RELATED: PO
* Not Present Unknewn ~ Presant
+ Prefersntiai Flow Pathways - o PY o
* Oeep, Mediun Shallow
« Depth To Groundwater melem (>15) (2-18) (<2)
o [ ] Q
) Low Medium Higg
+ Hydraullc Conductivity cmisec (<167} (o103 (>107)
(of the Unsaturated Zone) - o ® O
' High Madium Low
« Rainfall Infitration Rate cm/day (0'02’ (0'080'2’ (<0'005)
Cool Medium Warmn
°C (<10} {10- 20} (>20
» Soll Temperature
° 0 ® o
High Medium Low
» Soll Serptien Capacity 1 {0.3-1) 0.1
(Surface Ares) em? /g (’.’ 5 {<O )
 CONTAMINANT- RELATED-
* : " High Medium Low
+ Liquid Viscosity P {»20) (2-20) (<2
Q O e
High Medium Low
« Vapor Pressire mm Hg {>100) {(10-100} (<10) .
' ) : . o
High Medium * Low
+ Water Solubility mgA. {>1000} {100-1000) {<100}
’ Q ® Q

* CSFs dencted with an asterisk are typically more important than other CSFs -




TABLE A-1. LIKELIHOOD OF LIQUID CONTAMINANTS BEING '
PRESENT IN THE UNSATURATED ZONE o

| ~™ T SiEOF '
FACTOR | ynTs | INTEREST INCREASING LIKELIHOOD
' RELEASE- RELATED o - ' S e
_ Smail ~ Medium Large
- Amount Heleased gallons (<100) - (100-1000) (>1000)
o o o
A i Instantanecus
+ Rate Of Heloass ' Slow Release T Releass
. ® o o
: . ;  sh
« Time Since Aeleasa months (l; o1n 29'] '}':ad‘;‘ 2"; ( <01r)t ’
' . @ Q o
SITE - RELATED
Shailow  Medium Deep
» Depth To Groundwater meters {<1) ‘ (1-5) {5}
o e e
High Medium . Lav_%
» Hydraulle Conductlivity cm/sec (>10'=) g10‘5-10'3) (<107}
) . )
‘ High Medium...” Low
« Rainfall Infiltration Rate cmi/day {>0.1) (0.05 - 0.1} {<0.05}
e o} o
. Warm Medium Cool
« Soll Temperaturs "G (»20) (10 - 20) (<10)
o @ Q
: S : Low Medium High
. E;ol:_f Sam::n ,Capac!tv- ) . {=0.1) (0.1 - 1) 1)
urface Ares m-/ . .
E s o - o ®
CONTAMINANT- RELATED . :
- Low - Medium High
« Llquid Viscosity . ) {<2) (2-20) {>20)
@ @) @)
' High Medium Low
- LIquid Density g,cma {>2) (3-2) {<1)
: : O o [ ]
. High | Medium Low
« Yapor Pressure mm Hg (»>100Q) (10-100) (=10}
c @® o]
High Medium Low
+ Water Sofubillty _ mg/L (»1000) {100-1000) {<100)
o 9 O
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F CONTAMlNANTS DISSOLVED IN PORE

TABLE A-3. LIKELIHOCD O _
WATER BEING PRESENT IN THE UNSATURATED ZONE
llbd INCREASING LIKELIHOOD
FACTCR UNITS INTEREST
| " —-
RELEASE- RELATEDR
Small Medium Large -
) (100) (100-100C) - {>1000)
« Amount Relensed gailons
o L O
Instantansous Stow Rel
+ Rate Of Release Release - leloase
‘ @) @) @
: Lﬁng " Medium "Short
+Time Since Release months (>12, (14 2) <1}
@ Q e
SITE - AELATED ' _
- Shallow Madium Deep
« Depth Te Groundwater meters e D) (1-8) {>5)
. | o ® o
Low Medium High
- Molsture Content % volume (<10) (10-30} (>30)
el X3 o_
Low Medium High
+ Soli Porosity % voluma (-;20) , (20-40} (>40)
Q [ o)
, Low Medium High
+ Rainfall infiltration Rate cm/day (<0.05) - (0.050.1) (>0.1%
' O Q o
- Solt Sorptian Capacity 2, I' (L'S\:) Tg?ﬂ Ti??
) m . {=0.
(Surface Area) | /g | 0 o P
CONTAMINANT- RELATED
High Mediur Low
» Liquid Vlscoslty_ P (=20 {2-20) [<2)
' Q - Q ®
High Medium * Low
» Liquid Density grem® (>2) - (1-2) (1)
' @ o
High Meadium Low
« Yapor Pressure mm Hg (<100} (10-100) {>10}
| o) o o
: : Low Medium High
« \Water Solubitlty ma/L {<100) {100-1000} {1000}
o @ O




TAELE A-2. LIKELIHOOD OF CONTAMINANT VAPORS BEING

PRESENT IN THE UNSATURATED ZONE

: SITE OF '
FACTOR UNITS INTEREST INCREASING LIKELIHOOD \
AELEASE- RELATED _
' Small Mediurg Large
. 0-10 :
« Amount Releesed gallons (<100} (100-1000) (>1000)
' O o @)
Instantaneous
+ Aate Of Release Slow Release . Release
@ O Q=
Long Madium Short
o.TIma Since Holenss months (>12) {1-12) (< 1)
@ O
SITE - RELATED
Shallow Medium Deep
+ Depth To Groundwater meters (<1} {1-5} {=5)
O K O
High Medium Low
« Alr Conductivity cmisec (>104) (108 -104) (<1078}
0 o ®
: . High Medium Low
« Rainfall Infiltration Rate cmiday (>0.1) {.00530.1) {<0.05)
O Q
Cool Medium Warm
+ Soil Temperature °C (<10} (10 - 20} (=20}
' O R O
» Soi} Sorption Capacity m /g Low * Medium High
(Surface Area) - {<0.11) 0.1-1) (=)
| o) ®
CONTAMINANT- RELATED S
‘ - Kigh Medium Low ®
« Liquid Viscosity P {»20) {2-20) (<2)
@) Q @
: High Medium Low !
+ Liquid Density gem (>2) (1-2) (<1)
‘ o O @
Low Medium High
s Vapor Pressure mm Hg («10) (10-100) (> 100)
' O o @
. Kigh Medium Low
« Water Solubllity mgrL {>10C0} {100-1000) (<100
@ e




TABLE A-4. FACTORS TO EVALUATE THE MOBILITY OF
LIQUID CONTAMINANTS : '

=

SITE OF ' :
FACTOR UNITS INTEREST INCREASING MOBILITY
RELEASE RELATED
' Long Medium Short
« Time Since Release Mont:s {>12) {1-12) (<1}
@ o o
SITE- RELATED % 7
Low Mgdiumn High
+ Hydraullc Conductivity cm/sec (<10%) {107-107") (>10 %)
O ] ‘ . O .
% Sol Low Medium - High
% Soi (<10) (10:30) {>30)
« Soll Porosity Vol
slume 0. o ®
» High Medium Low
« Soll Surface Area m 19 {>1) (0.1-%) (<0.1)
[ (& o
Low Medium High
« Soll Temperature - . (<10} (10-20) {(>20)
O ¢ o
- Rock Fractures Absent — Preserit
® o o
. : ' High - Medium Low
Molsture Gentent % Volume | (»30) (10-30) (< 10)
Q ® o
CONTAMINANT- RELATED
: ) High . Medium Low
« Llquid Viscosity cPoise (>20) ,(2_-20) (<2) .
o o ®
Low Medium ‘ High
« Llquid Density g/crng (t) - (1-2) (>2)
0]

e 1 e b

e




RELEASE-RELATED

Ameount Released gallons Samll . Medium Large
(<50,000) (50,000-500,000) (>500,000)
® ,J, O O
Time Since Release months - Short Medium Long
(<1) (1-12) (>12)
O o ®
SITE-RELATED 3
*Site Stratigraphy Complex — Simple
@ O o
Depth to Ground Water meters Shallow Deep
' (<5} (>5)
® O
CONTAMINANT-RELATED
Liquid Density glem® Low High
' (<1) * >
® O
Liquid Viscosity cPoise High . Medium Low
(>2) (1-2) (<1)
C C ®

OTHER CONSIDERATIONS

= Installation of pumping wells can be delayed due to difficulties in delineating well ZOCs
n Extracted ground water must often be disposed of or treated

s This may be the only effective containment method at sites where depth to water table is grcat

* CSFs denoted with an asterisk are typically more important than other CSFs -




RELEASE-RELATED
Amount Released galions Large Medium Small
(> 500,000) (50,000-500,000) (<50,000)
O O e
. 5
Time Since Release months Long Medium Short
(>12) (1-12) (<1)
L @
SITE-RELATED
*Depth to Ground Water Phase Deep " Medium Shallow
(>5) {1-5) (<1)
O ® O
—
Stability of Soil - Unstable Stable
It Formation S
O L J
[ .
*Presence of Interfering - Present Not Present
Structures ‘
® o
CONTAMINANT-RELATED
x .
Liquid Viscosity cPoise Hig Medium Low
(>2) (1-2) (<1) i
O O o
T £
*Liquid Density glom® High Low
' (>1) (<1},
o ¥

OTHER CONSIDERATIONS

¥ Trench excavation can generally be implemented quickly

u. Costs for this method are typically lower than for other methods
® Denser than water contaminants cannol typically be contained with trench excavation

* CSFs denoted with an asterisk are typically more important than other CSFs

[~ _




RELEASE-RELATED

*Amount Released gallons High Medium Large
{<1000) (1000-50,000) (> 50,000)
® O s O
*Time Since Release ) months Short Medium Long
(<1) {1-12) {(>12)
O O o
SITE-RELATED
*Ground Water °C Low " Medium - High
Temperature (<10) (10-20) (>20)
O @ O -
Total Suspended Solids mg/L High Medium Low
Content of Ground Water {>20) (5-20) (<5)
’ 'O ® - O
Total Dissolved Iron and’ mg/L High Medium Low
Manganese Content of (>5) (0.2-5) (<0.2)
Ground Water o ® O
|| CONTAMINANT-RELATED
*Vapor Pressure mm/Hg Low Medium High
{<10) (10-100) (=>100)
O ® O
*Water Solubility mg/L High . Medium Low
(> 1000) (100-1000) (< 100)
0 o Q
*Dissolved Contaminant mg/L Low Medium High
Concentration (<) (1-100) (>100)
L O O

OTHER CONSIDERATIONS

w Air stripping is not effective in removing contaminants to drinking water standards
® Permitting requirements can delay implementation

& Can cost effectively treat large volumes of ground water )

® Treatment of contaminant vapors may be required before discharge to atmosphere

* CSFs denoted with an asterisk are typically more important than other CSFs




RELEASE-RELATED

Small

w Costs increase significantly if large volumes or highly contaminated ground water is cnoountcred

* CSFs denoted with an asterisk are typically more important than other CSFs

*Amount Released . gallons Large Medium
(>50,000) (1000-50,000) (< 1000)
Q O e
*Time Since Release months Long Medium Short
(>12) (1-12) {<1)
® O Q
SITE-RELATED
*TOC Content of Ground mg/L High " Medium - Low
Water (>5) (1-5) (<1)
O 9 O
Suspended Solids Content mg/L High Medium Low
of Ground Water (>20) (5-20) (<5)
. O [ J O
Total Dissolved Iron and mg/L High Medium Low
Manganese Content of (>35) {0.2-5} (<0.2)
| Ground Water O ® O
CONTAMINANT-RELATED
 *Water Solubility mg/L High Medium Low
(> 1000} (100-1000) {< 100}
O [ ] O
*Molecular Weight g/mole Low Medium High
(<100) (100-200) (>200)
@] @ O
OTHER CONSIDERATIONS
= Can remove contaminants to drinking water standards B




RELEASE-RELATED

*Time Since Relcase

months Short Mediom Long
(<1) (1-12) (>12)
O O ®
SITE-RELATED
*Hydraulic Conductivity cm/sec Lpw Medium High
(<109 (10%-10% (>10%)
Q ® O
*Site Stratigraphy Complex Simple
L I O
Ground Water °C Low Medium High
Temperature (<5 (5-10) (>10}
O - ® O
pH pH units (<6or >8) (6-8)
_ O o
CONTAMINANT-RELATED ’
Biodegradability Low Medium High
Refractory index (<0.01) (0.01-0.1) (>0.1)
0] ® O
Total Organic Carbon mg/L (<10 or >1000) (10-1000)
Content of Ground Water
(@]

OTHER CONSIDERATIONS

® It is difficult to monitor the effectiveriess of the system

= Minimizes health risks by keeping contaminants below the ground surface

* CSFs denoted with an asterisk are typically more important than other CSFs




SITE-RELATED

*Soi! Air Conductivity omfsec Low Mediom High
(<109 (104-10°% (>10%
® O o
Soil Temperature °C Low Medium High
(<10) (10-20) (>20)
o L O
il Moisture Content % volume High Medium Low
s {>30) (10-30) (<10)
O ® e
Soil Surface Area m?/g High Medium Low
: (>1) (0.1-1) (<0.1)
0 o o
Carbon Content % weight High Medium Low
{(>10) (1-10)- (<)
O ® O
n CONTAMINANT-RELATED
¥Vapor Pressure mm/Hg Low Medium High
(<10) (10-100} (>100)
Q L J Q
Water Solubility mg/L High Medium Low
(> 1000) (100-1000) (<100)
O [ ] O

OTHER CONSIDERATIONS

® Treatment of contaminant vapors may be required before discharge to atmosphere

* CSFs denoted with an asterisk are typically more important than other CSFs




