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EXECUTIVE SUMMARY

A new water well (SW Well 1A; Ecology Well Tag No. ALM 113) was constructed and tested in the
Tahoma Terra area west of Yelm in Thurston County, Washington to evaluate the area as a potential new
source for groundwater development. Testing has shown that Yelm has installed a very successful new
water supply well capable of producing high quality water at yields two to three times greater than
expected. Formation samples, water quality, and water level response during aquifer testing indicate that
SW Well 1A is completed in the deeper portion of the regional aquifer system (the TQu unit), and

development of the groundwater appears feasible.

This report describes results from the SW Well 1A drilling, well construction, and testing program. The

major conclusions and recommendations are summarized in the sections below.

Well Construction

The drilling and testing program for SW Well 1A began in April 2010 and was completed in October 2010.
The well is located in SEY:, SEY4, Section 23, T17N, R1E W.M. Well construction information is

summarized below:

Well casing diameter and depth: 12-inch to 367.5 feet below ground surface (ft bgs);
Well depth: 633 ft bgs;
Well seal diameter and depth: 16-inch to 327.7 ft bgs;

Well screen assembly: An 8-inch pipe-size screen assembly extends from 349 to 633 ft
bgs. The top of the screen assembly consists of 20-ft of 8-inch blank steel riser pipe,
which includes a 5-ft pressure relief screen (from 352 to 357 ft bgs) that is positioned
within the 12-inch production casing. The screen assembly consists of three screened
sections placed in the intervals 369 to 437 ft bgs, 487 to 547 ft bgs, and 611 to 625 ft bgs.
The screen sections are separated by 8-inch blank steel pipe. The bottom of the screen
assembly includes 8-ft of an 8-inch steel casing tailpipe from 633 to 625 ft bgs;

Well screen: 8-inch diameter pipe-size, stainless steel, “V-wire” wrap, 35-slot (0.035-inch
slot size) Johnson well screen;

Filter pack: 10-20 Colorado silica sand extending from 353 to 633 ft bgs;
Screen design capacity: 2,700 gpm;
Static water level: 102.5 ft bgs; and

Aquifer source: Confined, unconsolidated and undifferentiated deposits of the TQu unit.

Aquifer Testing

The aquifer testing program at SW Well 1A included step-rate and constant-rate aquifer tests. A step-rate
test was conducted at pumping rates of 750, 1,300 and 1,800 gpm. Total drawdown of approximately

29.1, 49.6, and 68.2 feet were observed, equating to short-term specific capacity values of 25.8, 26.2, and
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26.4 gpm/ft, respectively. The slight increases in specific capacity suggest that the well continued to

develop during testing.

A constant-rate aquifer test including baseline and recovery monitoring was conducted over a 14 day
period from September 29 to October 13, 2010. The pumping portion of the aquifer test was conducted at
a constant pumping rate of 2,100 gallons per minute for a period of nearly 73 hours, which resulted in a
maximum drawdown of approximately 82.3 feet. The specific capacity at the end of the test was 25.5
gpm/ft. The efficiency of SW Well 1A is estimated at 93 percent.

The water level in SW Well 1A post-pumping was projected to recover to pre-test water levels (i.e., water
level recovery trends toward zero residual drawdown at ¢’ = 1). The recovery response curve indicates
that recovery was affected by a linear negative aquifer boundary condition. The presence of the boundary
was not apparent on either the specific capacity or pumping response curves and does not appear to
have accelerated drawdown in or limited flow to the well during pumping. The aquifer’'s hydraulic

response to pumping indicates a well confined aquifer with no apparent evidence of leakance.

Transmissivity estimates of the TQu in the vicinity of SW Well 1A ranged between 42,400 and 58,900
gpd/ft. The geometric mean transmissivity equated to 47,827 gpd/ft. Storativity was estimated to be 2.0 x

10™, consistent with typical confined aquifer coefficients.

An observation well network consisting of 10 private domestic wells, municipal test wells, and
piezometers were monitored (in addition to SW Well 1A) as part of the testing program. No hydraulic
response to pumping SW Well 1A was apparent in any of the observation wells monitored.
Consequently, groundwater development from the SW Well 1A is not expected to result in significant
impacts to existing groundwater users or nearby surface water features. Response to planned future

pumping is evaluated in Yelm’s Mitigation Plan to support water right permitting.
Water Quality

Groundwater from SW Well 1A was cold, clear, odorless, and was noted to have a slight metallic/mineral

taste. Analytical results show that:

B No volatile organic compounds, synthetic organic compounds, herbicides, or hydrogen
sulfide were detected;

B The only inorganic constituent having a concentration above its regulatory criteria was
manganese. The manganese concentration of 0.15 mg/L is at a level three times the
recommended secondary (aesthetic) limit of 0.05 mg/L. Although a manganese
concentration at this level is likely to cause staining, it does not pose a risk to human
health or the environment;

B The total coliform result of 2 MPN/100 mL suggests the presence of coliform bacteria
(other than fecal coliform and E. coli because these were not detected). The sample was
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collected before the well was disinfected and it is most likely that the result is due to a
sampling circumstance or condition and is not representative of source water quality;

B Radon was detected at 234 pCi/L, below the proposed federal drinking water criteria of
300 pCi/L; and

B The chemical signature of groundwater from SW Well 1A is most consistent with
groundwater from the deeper, regional TQu flow regime.

Recommendations

Based on the results of the drilling and testing program at SW Well 1A, Golder recommends the following:

B As part of the finished design, the well should be equipped with the following:
— Two water level access pipes for long-term water level monitoring; and

— A filter pack fill tube to allow placement of additional filter pack as it may settle
over time.

B Static water levels, pumping rates, and pumping volumes should be monitored on a
regular basis to track usage, seasonal water level fluctuations, and well performance;

B Based on a projected pumping water level of 186 ft bgs at a rate of 2,100 gpm, the pump
intake should be set to a depth of 266 feet bgs;

B Repeat bacteriological samples should be collected as part of the source approval
process to validate the coliform presence result;

B Track radon concentrations once the well is online for production to assess whether they
change over time. Additionally, the City may consider integrating (or reserving space for)
a radon treatment system as part of planned treatment facilities to avoid the addition of
infrastructure after the facility has been constructed;

B Treatment would likely be required for manganese to maintain the delivered water
aesthetic quality and prevent scaling in the City’s piping and distribution system;

B Complete the conditions outlined in Thurston County Public Health and Social Services
Department’s Well Site Inspection Application Report (project # 2010100450) as part of
the WAC 246-290 requirements for new drinking water source approval;

B Submit water system plans and specifications to the Washington State Department of
Health Office of Drinking Water; and

B Complete and submit a SW Well 1A wellhead protection plan.
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1.0 INTRODUCTION

The City of Yelm (City) has constructed and tested a new water supply well (SW Well 1A; Well Tag No.
ALM 113) to explore the potential of developing hew groundwater sources from a portion of the aquifer
system that would lessen the effects of pumping on local surface water features. Currently, the City’'s
municipal water is supplied by two relatively shallow wells in downtown Yelm. Developing a groundwater
supply from deeper portions of the aquifer system would allow the City to meet increasing demands for

water while minimizing impacts of the withdrawals.

The City has drilled at tested three test wells in 1994 (North, South, and West Test Wells) and one test
well in 2005 (SW Well 1). These wells identified a deep, permeable aquifer that appeared to be more
regional in nature than the aquifer supporting the downtown wells. The City decided to drill and install a

new test/production well to assess this deep aquifer supply closer to the City’s existing infrastructure.

Well construction began in April 2010 and testing was completed in October 2010. The drilling and testing
program described in this report was conducted in accordance with the Washington State Department of

Ecology’s preliminary drilling and testing permit and was designed to:

Explore the potential for withdrawing water from a deeper supply source near Yelm;
Characterize aquifer properties in the immediate vicinity of the test/production well;
Evaluate potential production capacity;

Assess potential impacts to existing groundwater users and surface water bodies; and

Characterize water quality of the targeted supply source.

1.1  Site Location

SW Well 1A is located in the Tahoma Terra area west of downtown Yelm in Thurston County,
Washington. The site is located in SEY4, SEY4, Section 23, T17N, R1E W.M. (Figure 1). The ground
surface elevation is approximately 381 ft above the National Geodetic Vertical Datum of 1929 (ft

NGVD29). The well is located near Thompson Creek, which is tributary to the Nisqually River.
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2.0 HYDROGEOLOGIC SETTING

The Yelm area is situated in the south-central portion of the Puget Sound Lowland. The Puget Sound
Lowland is a north-south-oriented basin that has experienced repeated deposition, erosion and reworking
of geologic sediments during glacial and interglacial periods. The repeated glacial advances and retreats
covered the area with layered, unconsolidated glacial and non-glacial deposits. The most recent glacial
advance into the Yelm area took place approximately 13,500 to 15,000 years ago and is known as the

Vashon Stade of the Fraser Glaciation.

Extensive geologic studies of Thurston County and the Yelm area were conducted by Mundorff et al.
(1955), Wallace and Molenaar (1961) and Noble and Wallace (1966), with more recent investigations
conducted by Drost et al. (1998), Drost et al. (1999), and Robinson and Noble (2001). The glacial
geohydrologic units known to exist within this area of Thurston County from the surface downward

include:

Recessional Outwash (Qvr);

Till (Qwt);

Advance Outwash (Qva);

Kitsap Formation (Qf);

Salmon Springs(?) Drift (Qc);

Unconsolidated and undifferentiated deposits (TQu); and
Bedrock (Th).

The primary water-bearing units include the Qva, Qc, and TQu. The till (Qvt) and Kitsap Formation (Qf)
units are typically composed of low-permeability, fine-grained sediments and act as confining layers for
deeper groundwater flow systems. The TQu unit contains both aquifers and confining layers (Drost et al.,
1999). A table summarizing the lithologic and hydrologic characteristics of each unit is presented in Table
1 (adapted from Drost et al., 1999). The hydrostratigraphic units (as interpreted from area well logs) are
illustrated on geologic cross-sections shown on Figures 2 and 3 (cross-section locations, well locations,
and area well logs are included in Appendix A; adapted from Golder, 2009). A brief description of each

unit is provided in the subsections below.

2.1 Recessional Outwash (Qvr)

The recessional outwash deposits (Qvr) blanket most of Yelm east of the Thurston Highlands. The
sediments were deposited by meltwater streams discharging from the glacier as it retreated from the
Yelm area. With the exception of alluvial sands and gravels found along many of the local streams, the
recessional outwash is the youngest geologic deposit in the study area. The Qvr sediments are

composed primarily of sand and gravel. Area well logs indicate the thickness to range between 10 and 50
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feet (Appendix A). The Qvr unit is generally too thin to support groundwater supply wells along the
western margin of Yelm Prairie; most wells in the area are completed in the deeper, more transmissive

Qva aquifer.

2.2 Till (Qvt)

An unsorted mixture of rock debris known as glacial till (Qvt) underlies the Qvr unit and confines
groundwater in the deeper Qva. The till was picked up and transported by the glacier as it advanced into
the area and was deposited over the Qva. The Qvt deposits are generally composed of a mixture of
sands, gravels, cobbles, and boulders within a compacted matrix of silt and clay. Drillers commonly refer
to these deposits as “hardpan”, “cemented”, or “clay boulder”. The Qvt unit is found at depth throughout
the Yelm area and is exposed at the surface west of Yelm forming the eastern portion of the Thurston
Highlands. The thickness generally ranges between 35 and 80 feet (Appendix A), and is known to exceed
100 feet in areas west and southwest of Yelm (Drost et al., 1999). The Qvt unit is considered a confining

bed (i.e., aquitard) and its cemented conditions limit its water transmitting capacity.

2.3 Advance Outwash (Qva)

The advance outwash deposits (Qva) lie beneath and are confined by the overlying Qvt till. The Qva
sediments were carried and deposited by meltwater streams discharging from the glacier as it advanced
into the Yelm area. The Qva is a relatively permeable aquifer unit in the area consisting generally of
gravel in a matrix of sand with some sand lenses. The Qva is widespread throughout the subsurface
ranging in thickness between 15 and 85 ft (Appendix A), and is the primary source for domestic and

municipal water supplies in the Yelm area.

2.4  Kitsap Formation (Qf)

The Kitsap Formation is a low-permeability, fine-grained confining layer that separates the overlying Qva
unit from the deeper Qc and TQu units. The Qf unit is composed predominately of clay and silt, with some
layers of sand and gravel, and may include some till or till-like deposits and minor amounts of peat and
wood. The Qf unit is extensive throughout the Yelm area and its thickness generally ranges between
approximately 25 and 80 feet (Appendix A).

2.5 Salmon Springs(?) Drift

Below the Qf is the Salmon Springs(?) Drift unit (Qc). The Qc unit consists mainly of coarse-grained sand
and gravel is characterized by its oxidized red or brown staining (i.e., iron-oxides). This unit is referred to
as the Salmon Springs(?) Drift by Noble and Wallace (1966) because its stratigraphic relationships
mapped in Thurston County are similar to the Salmon Springs Drift type-section mapped in Pierce County

and north of Tacoma, WA. The Qc unit is extensive throughout the Yelm area and its thickness typically
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ranges between 15 and 50 feet (Appendix A). Groundwater in the Qc is confined by the overlying Qf unit

and is a supply source for some wells.

2.6 Unconsolidated and Undifferentiated Deposits (TQu)

Unconsolidated and undifferentiated deposits of the TQu underlie the Qc unit. The TQu consists of glacial
and non-glacial sediments of clay, silt, sand, and gravel, and is known to consist of layers of fine-grained
confining beds and coarse-grained aquifer units (Drost et al., 1999). The TQu is widespread throughout
the region, but its thickness and groundwater development capacity is not well known. The TQu is the
target aquifer for SW Well 1A

2.7 Bedrock (Tbh)

The deepest geohydrologic unit in the Yelm area is the consolidated bedrock (Tbh). The bedrock unit
consists of sedimentary claystone, siltstone and sandstone and igneous bodies of andesite and basalt.
The Tb unit is known to contain some water in fractures and joints, but is considered an unreliable source

due to low yields and poor water quality (Drost et al., 1998).

2.8  Groundwater

Groundwater in the Yelm area is derived from two different flow systems: shallow and deep. The shallow
groundwater system consists primarily of the advance outwash (Qva) deposits, whereas the deeper,
regional groundwater system consists of the older glacial deposits identified as the Salmon Springs(?)
Drift (Qc) and unconsolidated and undifferentiated deposits of the TQu. Studies conducted by Robinson
and Noble (1995 and 2001) indicate that the groundwater elevation and flow direction of the deeper
system are different from those in the shallow system beneath Yelm. Groundwater within the shallow
system generally flows in a northerly direction across Yelm Prairie toward the Nisqually River, whereas
groundwater in the deeper system moves northwest away from the Nisqually River toward Olympia, WA.
The TQu unit was the target aquifer source for the SW Well 1A due to its depth, confined nature, and

reduced potential for interference with shallow groundwater resources in the area.
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3.0 WELL DRILLING, CONSTRUCTION AND COMPLETION

SW Well 1A was drilled and tested between April and October 2010 by the E&I Rotary group of Boart
Longyear (Boart) of Sherwood, Oregon. Drill cuttings characterization and construction oversight was
provided by Golder Associates Inc. (Golder). This section provides information on well construction and

design.

3.1  Well Drilling

SW Well 1A was drilled to a depth of 800 feet below ground surface (ft bgs) using dual-rotary (air) drilling
methods. The deepest production zone target by this well occurred at 629 ft bgs, so the lower section of
the borehole was backfilled with neat cement in accordance with WAC 173-160 from 800 to 650 ft bgs.
Pea gravel was placed from 650 to 633 ft bgs to form a base for the screen assembly. The final depth of

the completed well is 633 ft.

The SW Well 1A borehole advanced through the glacial geohydrologic units described above. The
hydrostratigraphy, hydrogeologic characteristics, and thicknesses observed at SW Well 1A are

summarized below. The geologic log for SW Well 1A is provided in Appendix B:

B Recessional Outwash (Qvr) — The Qvr unit is present between the depths of 0 and 25 ft
bgs and consisted mainly of sand and silt;

B Till (Qvt) — The Qvt unit consisted predominately of cemented, fine-to-coarse sand and
gravel with silt and cobbles, and is approximately 145 ft thick (25 to 170 ft bgs);

B Advance Outwash (Qva) — The Qva unit is roughly 49 ft thick (170 to 219 ft bgs) and
consisted mainly of sand with gravel and silt;

B Kitsap Formation (Qf) — The Qf unit consisted of both silt and clay with organics and
fine-to-coarse sand with silt, gravel and cobbles, and is approximately 21 ft thick (219 and
240 ft bgs);

B Salmon Springs(?) Drift (Qc) — The Qc unit is roughly 60 ft thick (240 and 300 ft bgs)
and consisted predominately of sand with gravel (stained reddish brown) and silt; and

B Unconsolidated and undifferentiated deposits (TQu) — SW Well 1A is completed
within the coarse-grained, water-bearing layers of the TQu. The coarse-grained layers
consisted predominately of fine-to-coarse sand with some gravel, while the fine-grained
layers generally consist of silt and clay with some fine sand. The SW Well 1A borehole
encountered relatively thick zones of heaving sand within the TQu. The TQu unit at SW
Well 1A is at least 500 ft thick (from 300 ft bgs to the total explored drilling depth of 800 ft
bgs). The total thickness however, remains unknown because bedrock was not
encountered within the exploratory drilling depth.

3.2  Well Design

The well is completed with a 16-inch neat cement surface seal to a depth of 327.7 ft bgs, which extends
approximately 27.7 ft into the TQu unit. Approximately 4.3 ft of 20-40 filter pack sand was placed below
the seal to prevent downward migration of cement as it was placed. The well is cased with 12-inch steel

production casing that extends from approximately 2 feet above ground surface (ft ags) to a depth of
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367.5 ft bgs. Three water bearing zones were identified based on formation samples and air-lift tests
conducted during drilling (a fourth water bearing zone was encountered below 650 ft bgs, but was not
screened due to the presence of a strong hydrogen sulfide odor). Grain size distributions of the samples
were used to design the appropriate filter pack gradation and well screen slot size. The geologic log, as-
built diagram, and water well report for SW Well 1A are included in Appendix B.

An 8-inch pipe-size screen assembly extends from 349 to 633 ft bgs. The top of the screen assembly
consists of 20-ft of 8-inch blank steel riser pipe, which includes a 5-ft pressure relief screen (from 352 to
357 ft bgs) that is positioned within the 12-inch production casing. The screen assembly consists of three
screened sections. The screen sections were placed in the intervals 369 to 437 ft bgs, 487 to 547 ft bgs,
and 611 to 625 ft bgs. Each screen section consists of 8-inch pipe-size stainless steel, “V-wire” wrap 35-
slot (0.035-inch slot size) well screen. The screen sections are separated by 8-inch blank steel pipe. The
bottom of the screen assembly includes 8-ft of an 8-inch steel casing tailpipe from 633 to 625 ft bgs.
Steel bands were used as casing guides to centralize the screen assembly in the borehole. The
centralizers were welded to the solid casing (blank) sections of the assembly at 120-degree spacing. The
annular space between the screen assembly and production casing and borehole is filled with 10-20

Colorado silica sand filter pack. The filter pack extends from 353 to 633 ft bgs.

The design capacity of the well screen based on manufacturer specifications (transmitting capacity of 19

gpm/ft of screen at a recommended entrance velocity of 0.1 ft/sec) is approximately 2,700 gpm.

3.3  Well Development

Well development techniques included isolation surging with simultaneous air-lift pumping and application
of a liquid polymer dispersant. Surging and airlifting were conducted initially to stabilize the filter pack as
the sand was placed and the screen sections exposed. The surge tool was equipped with two, 7.5-inch
rubber discs at each end (7-ft separation) to isolate separate screen sections during development. Sand
production during development was monitored using an Imhoff cone and each screened interval was

developed until the sand content was <5 mL sand per L water and turbidity values were <5 NTU.

After the initial development was complete and filter pack stabilized, a phosphate-free dispersant (Aqua-
Clear®) was added to the well to break up fine-grained material from the producing formation and filter
pack that may have been emplaced during drilling or construction. The dispersant was jetted into each
screen section, allowed to sit overnight and removed using airlift pumping. After the dispersant was
removed, the well was further developed using the isolation surge tool and simultaneous airlift pumping
until the sand content was < 5 mL sand per L water, turbidity was <5 NTU and field water quality

parameters stabilized.
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3.4 Well Video
A video survey of SW Well 1A was conducted by Water Well Developing and Surveys of Umatilla, Oregon
on September 17, 2010. The video was completed to ensure proper construction and completion of the

well after it was installed and developed. Results of the survey confirmed that the:

B Production casing, casing welds, and well screen assembly were intact with no apparent
defects in construction; and

B The well and screen assembly were constructed and positioned as designed.

3.5 Alignment and Plumbness Testing

Alignment and plumbness testing was conducted to assess whether the well was straight and plumb. An
alignment test was conducted prior to screen installation by running a 40-ft cylindrical dummy (two well
casing lengths) with 11.5-inch rings attached at each end throughout the entire length of the borehole.

The dummy freely passed the entire length of the 633-ft borehole indicating the well was in alignment.

A plumbness test was conducted after installation of the screen assembly. The plumbness test was
completed by deploying a 3 ft plummet with two 11.75-in outer diameter plates attached to each end. The
plummet was positioned in the center of the casing and lowered at 10-ft intervals recording the
displacement of the plummet from the center of the casing. The total displacement to the top of the
screen assembly was 0.39 inches indicating the well is plumb and straight and within acceptable
tolerance limits as specified by AWWA A100-06 standards (i.e., two-thirds the well’s inside diameter per

100 feet). Results of the plumbness test are provided in Appendix B.

3.6  Well Disinfection

After aquifer testing was completed and the test pump removed, the well was disinfected in accordance
with the requirements of WAC 173-160-331 and ANSI/AWWA C654 using Multi-Chlor (12.5% sodium
hypochlorite). The well was disinfected by pumping a concentrated disinfection solution through a 3-inch
pipe into the water bearing zones to provide a chlorine residual of approximately 50 mg/L. The sodium
hypochlorite solution was agitated using airlift pumping to circulate the chlorinated water in the well. The
chlorinated water was then pumped from the well until no residual chlorine was detected. The chlorinated

water was neutralized with sodium sulfate prior to discharge to the onsite pond.
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4.0 AQUIFER TESTING

The aquifer testing program at SW Well 1A included step-rate and constant-rate aquifer tests. A step-rate
test was performed to evaluate well production and assess potential pumping rates for the constant-rate
test. The constant-rate test was conducted to characterize local hydraulic properties of the TQu and
assess potential hydraulic response at nearby wells and surface water features. This section describes
the aquifer testing approach and results, including (1) test design and monitoring approach, (2) estimates
of TQu hydraulic properties, (3) evaluations of well performance, production capacity, and well efficiency,

and (4) observed hydraulic response in observation wells.

4.1 Approach

The aquifer testing program was conducted according to Ecology’s superseding preliminary permit
requirements to drill and test SW Well 1A and followed the recommended procedures outlined in
Appendix E of the Washington State Department of Health (DOH) Water System Design Manual (DOH
#331-123, 2001). Descriptions of the pumping system, discharge location, monitoring procedures, and

observation well network are provided in the subsections below.

4.1.1 Pumping System

Boart installed a 7-stage Goulds 12FRHC turbine pump to conduct the aquifer tests. The test pump was
powered by a 950 horsepower Cummins QSK23 engine. The engine was equipped with a variable speed
drive, which controlled the rotational speed of the engine and the pumping rate from the well. The

pumping rate from the well was also controlled by a gate valve at the wellhead.

The test pump was installed on an 8-inch pump column, and the intake was set at approximately 350 ft
bgs. The outside diameter of the 7-stage bowl assembly was 11 inches. The remaining annular space
between the bowl assembly and the 12-inch production casing was too small to accommodate a foot-
valve and prevented its installation. Ecology was notified and waived the foot-valve requirement (Golder,
2010; Gallagher, M., Washington State Department of Ecology, personal communication, September 27,

2010). A check-valve was installed at the surface near the wellhead to prevent backflow from discharge

piping.

The discharge rate for the pumping test was measured using a newly calibrated McCrometer flow meter
with instantaneous flow rate indicator and volumetric totalizer. Meter calibration was verified in the field

and adjusted to match flow rates measured simultaneously using an orifice weir.

Two PVC drop tubes were installed in the well to allow for the installation of a pressure transducer and to

obtain manual water-level measurements.

62 ! Golder
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4.1.2 Conveyance of Pumped Water

Water generated during aquifer testing was conveyed from the well through a 10-inch pipe to a natural,
dry depression located approximately 4,200 feet southwest of the well (Figure 4). Because the well is
sealed with neat cement to a depth of 327.7 ft bgs and completed in a confined aquifer, water discharged
to the depression at this distance had little potential to recharge the production zone and hydraulically
affect the results of the test, and no evidence of artificial recharge to the aquifer was observed in the test
data (Section 4.3).

4.1.3 Water Level Monitoring

Water levels in each well were recorded using newly calibrated pressure transducers or manually using
electronic water-level indicators. Manual water-level measurements were collected regularly at all wells to
supplement and validate the high-frequency transducer data. Manual water level measurements were
recorded to the nearest hundredth of a foot (0.01 ft).

4.1.4 Barometric Pressure and Precipitation Monitoring

A sensor was dedicated for barometric pressure monitoring to correct the transducer data, if needed.
Transducer data from the pumping and observation wells were corrected for barometric pressure effects
using barometric pressure and the barometric efficiency of each well. The barometric efficiencies were
estimated by evaluating the change in water level in the well compared to the change in barometric
pressure over the same period using baseline data collected prior to conducting the aquifer tests. The

estimated barometric efficiencies for each well are provided in Table 2.

Daily precipitation totals were obtained from a local weather station (Weather Underground Station ID:
KWALACEY1) maintained approximately one mile southeast of SW Well 1A (Lat: 46.936° N; Long: -
122.614° W; elev: 345 ft).

4.1.5 Observation Well Network

A total of 11 wells (including SW Well 1A) were monitored as part of the aquifer testing program. The
network of wells consisted of piezometers, private domestic wells, and municipal test wells. Information
for each well is provided in Table 2 and their locations shown on Figure 4. Available boring logs and
construction diagrams are included in Appendix C. A brief summary of each observation well is provided
below:

B SW Well 1A — Municipal water-supply test well completed in the TQu to a depth of 633 ft
bgs (see Section 3.0 for details on well construction and completion).

B Thompson Creek Monitoring Well — Shallow monitoring well drilled to a depth of 17 ft
bgs (315.8 ft NGVD29). The well is located adjacent to Thompson Creek approximately
1,855 ft east of SW Well 1A, and is screened in the Qvr just above the base of the Qvt
from 11 to 16 ft bgs (321.8 to 316.8 ft NGVD29). The well was used as a monitoring

Golder

Associates

sw well lareport_final_15-mar-11.docx



March 15, 2011 10 103-99709

location during the constant-rate pump test to evaluate the potential for hydraulic
response in the shallow aquifer in connection with the creek;

B P18 - Piezometer drilled to a depth of 56 ft bgs (322.7 ft NGVD29). The piezometer is
located approximately 1,978 ft northwest of SW Well 1A and is screened in the Qva from
45 to 56 ft bgs (333.4 to 322.9 ft NGVD29);

B Baker Well — Domestic well drilled to a depth of 85 ft bgs (260 ft NGVD29). The well is
located approximately 2,174 ft northeast of SW Well 1A, and is completed in the Qva at a
depth of 84 ft bgs (261 ft NGVD29). The well was completed without a well screen or
casing perforations;

B P2 — Piezometer drilled to a depth of 59 ft bgs (315.4 ft NGVD29). The piezometer is
located approximately 2,441 ft southwest of SW Well 1A and is believed to be screened
in the Qvt from 49 to 59.5 ft bgs (325.4 to 314.9 ft NGVD29);

B Purvis Well — Domestic well drilled to a depth of 155 ft bgs (227 ft NGVD29). The well is
located approximately 2,733 ft northeast of SW Well 1A, and is completed in the Qc at a
depth of 155 ft bgs (227 ft NGVD29). The well was completed without a well screen or
casing perforations;

B P3 - Piezometer drilled to a depth of 61.2 ft bgs (341.2 ft NGVD29). The piezometer is
located approximately 3,887 ft southwest of SW Well 1A and is screened in the Qvr from
50.6 to 61.2 ft bgs (351.8 to 341.2 ft NGVD29);

B North Test Well (NTW) — Exploratory water-supply test well drilled to a depth of 240 ft
bgs (453.9 ft NGVD29). The test well is located approximately 6,309 ft southwest of SW
Well 1A, and is perforated in the TQu from 195 to 225 ft bgs (258.9 to 228.9 ft NGVD29);

B South Test Well (STW) — Exploratory water-supply test well drilled to a depth of 260 ft
bgs (194.5 ft NGVD29). The test well is located approximately 8,393 ft southwest of SW
Well 1A, and is perforated in the TQu from 195 to 237 ft bgs (259.5 to 217.5 ft NGVD29)
and 247 to 254 ft bgs (207.5 to 200.5 ft NGVD29);

B West Test Well (WTW) — Exploratory water-supply test well drilled to a depth of 290 ft
bgs (152.2 ft NGVD29). The test well is located approximately 10,326 ft southwest of SW
Well 1A, and is perforated in the TQu from 230 to 245 ft bgs (212.2 to 197.2 ft NGVD29)
and 247 to 254 ft bgs (177.2 to 157.2 ft NGVD29); and

B SW Well 1 — Exploratory water-supply test well drilled to a depth of 410 ft bgs (32.1 ft
NGVDZ29). The test well is located approximately 10,394 ft southwest of SW Well 1A, and
is screened in the TQu from 337 to 352 ft bgs (105.1 to 90.1 ft NGVD29), 359 to 375 ft
bgs (83.1 to 67.1 ft NGVD29) and 390 to 399 ft bgs (52.1 to 43.1 ft NGVD29).

4.2  Step-Rate Test

The step-rate test was conducted on September 23, 2010 to evaluate well production and select the
pumping rate for the constant-rate pumping test. A hydrograph showing the pumping water level is
provided in Figure 5. The well was pumped for three steps at respective rates of 750, 1,300 and 1,800
gpm. Each step rate was maintained for a minimum of 90 minutes as pumping water levels stabilized
before increasing the production rate. Small rate adjustments were necessary during the early portions of
the first step to maintain a constant pumping rate. The depth to water prior to testing was 88.5 ft bgs.
Field data sheets are provided in Appendix D. Electronic data files and tables are provided in Attachment
A.
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The test results showed specific capacity to be very similar amongst steps and that it increased slightly at
each step in pumping rate. Total drawdown of approximately 29.1, 49.6, and 68.2 feet were observed in
the pumping well for each of the respective pumping rates equating to short-term specific capacity values
of 25.8, 26.2, and 26.4 gpm/ft, respectively. The observed trend is opposite of what is expected because
turbulent well losses increase as a function of pumping rate causing well performance and specific
capacity to decrease. The slightly increasing trend is an indication that the well was continuing to develop
as it was pumped at rates far exceeding those used during the initial development. The amount of

specific capacity increase lessened with each step, indicating that specific capacity was stabilizing.

The pre-testing static water level was likely not representative of the actual water level in the aquifer due
to water added to the system during drilling to control heaving sands encountered in the production
zones, incomplete hydraulic connection with the aquifer due to partial development, and water added to
lubricate bearings immediately prior to pumping. This was confirmed by full projected recovery in
response to the constant rate test. Over 0.8 million gallons (MG) was added to the borehole (Ray, S.,
City of Yelm, personal communication, November 2010), which likely resulted in some localized pressure
increases in poorly connected aquifer layers. Approximately 0.4 MG of water was discharged during the

step-rate test.

Well production and aquifer parameters were estimated from the step-rate test results using the Birsoy
and Summers (1980) and Eden and Hazel (1973) analytical solutions available in the Aquifer™"
software package (ESI, 2003). Results of the analyses are shown in Figures 6 and 7 and summarized in

Table 3.

Aquifer transmissivity and storativity were estimated using the Birsoy and Summers (1980) analytical
solution. Figure 6A shows the pattern of drawdown in terms of s/Q versus log-adjusted pumpage time (5)
for each of the three steps. The test results for each step conform to ideal conditions and plot along the
same straight line of slope A(s/Q). This indicates that factors such as continued well development and
the presence of hydrologic boundaries did not affect conformity with ideal conditions and the test results
are valid for estimating transmissivity and storativity. Results of the analysis indicate that the TQu in the
vicinity of SW Well 1A has a transmissivity of approximately 48,000 gpd/ft and a storativity of 2.0 x 10"
(Table 3). The storativity value is consistent with values for confined aquifers (generally range from 1 x
10°%to 1 x 10°).

Figure 6B compares drawdown observed during the step-rate test with drawdown predicted by the Birsoy
and Summers (1980) solution. The predicted values are consistent with those observed indicating the

validity of the analytical solution.
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Aquifer transmissivity was estimated using the Eden and Hazel (1973) analytical solution. Figure 7A
shows drawdown versus the product of yield and log-adjusted pumpage time (H) for each of the three
steps. Using the slope of linear regression lines optimized to best-fit the test results equates to a TQu

transmissivity in the vicinity of SW Well 1A of approximately 58,900 gpd/ft.

Figure 7B also compares predicted drawdown versus pumping rate to drawdown assuming a 100 percent
efficient borehole. The comparable values indicate that turbulent well losses are low and the well is highly

efficient. The well is estimated to be 93 percent efficient (as presented in Section 4.4).

Figure 7C compares drawdown observed during the step-rate test with drawdown predicted by the Eden
and Hazel (1973) solution. The predicted values are consistent with those observed indicating the validity

of the analytical solution.

The Eden and Hazel (1973) analytical solution was also used to estimate well production. Drawdown
predicted by the solution for various pumping rates is shown in Figure 7B. Results of the analysis show
that drawdown is predicted to be approximately 100 feet at a pumping rate equivalent to the design
capacity of the well screen (2,700 gpm). This rate could likely be sustained for the constant-rate pumping
test assuming no flow-limiting boundary conditions are encountered during the test that would cause the
pumping water level to exceed available drawdown. The total drawdown available was 219 feet (based
on a pump intake depth of 350 feet bgs, static water level of 88.5 feet bgs, and 40 feet of pump
submergence). Although it appears that the well is capable of producing higher pumping rates, rates
exceeding the design capacity of the well will result in entrance velocities that exceed the recommended
well design criteria of 0.1 ft/sec and could increase the likelihood for incrustation or corrosion of the well
screen (Driscoll, 1986).

4.3 Constant-Rate Test

A three-day, constant-rate pumping test was performed at SW Well 1A beginning on October 6, 2010.
The test was composed of three phases spanning approximately 14 days: baseline water-level
monitoring, pumping, and recovery water-level monitoring. Results from each testing phase are presented
and discussed in the subsections below. Field data sheets are provided in Appendix D. Electronic data

files and tables are provided in Attachment A.

4.3.1 Barometric Pressure and Precipitation

Precipitation and barometric pressure observed during the testing period are presented in Figure 8.
Barometric pressure ranged between approximately 33.0 and 33.9 ft of water (ft H20). The overall
general barometric pressure trend was gradually increasing throughout most of the testing period.
Transient periods of decline were observed on the overall trend during the latter portion of baseline and

early pumping phases and during the latter portion of recovery.
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Little to no precipitation events occurred during the eight days leading up to the pumping period. Minor
precipitation events took place during the pumping and recovery phases. Each event totaled 0.4 inches or

less. A total of 0.85 inches were recorded during the testing period.

4.3.2 Baseline Monitoring

Baseline monitoring began a minimum of seven days prior to pumping to assess background
hydrogeologic conditions and pre-existing groundwater-level trends. The baseline water-level trends for
SW Well 1A and the observation wells are presented in Figures 9 through 16. The following pre-test

groundwater level trends were observed:

B Relatively stable trends were observed in SW Well 1A, SW Well 1, WTW, NTW, and
STW (Figures 9 and 14 through 16). As a result, no antecedent trend corrections were
necessary to evaluate the potential hydraulic response to pumping or to characterize
aquifer properties;

B Decreasing trends were observed at the Thompson Creek, P2, and P3 monitoring wells
(Figures 10 and 12). The water level in the Thompson Creek monitoring well was flashy,
rising and falling in response to intermittent precipitation events, but the overall trend was
decreasing throughout the testing period. The water level in P2 decreased at a relatively
faster rate than P3. P3 is completed in the recessional outwash unit (Qvr) while P2 is
completed in the underlying low-permeability till (Qvt). The slower rate of water-level
decline in P3 is likely related to the underlying till layer impeding the downward migration
of groundwater within the overlying Qvr and becoming perched atop the Qvt;

B A decreasing water level trend was observed in P18 during baseline monitoring. A
measurement collected on 10/6/2010 8:45 AM before pumping began indicated that the
well was dry. This well continued to be monitored as part of the aquifer testing program
and all subsequent observations indicated a dry well; and

B Water level trends in the Baker and Purvis domestic wells (Figures 11 and 13) appear
moderately stable, but no trends or response can be discerned. During non-pumping
periods, the apparent static water levels vary by approximately four feet in the Baker Well
(49 to 53 ft bgs) and approximately three feet in the Purvis Well (83 to 86 ft bgs)
depending upon frequency of use. Pumping water levels approached depths of 70 ft bgs
in the Baker Well and 110 ft bgs in the Purvis Well. Baseline data show several periods
when pumping in these wells is frequent enough that water levels do not fully recover
from the previous pumping event before pumping begins again causing periods of
progressive drawdown.

4.3.3 Pumping Phase

Pumping began at 2:35 PM on October 6, 2010, and continued until 3:05 PM on October 9, 2010 for a
total pumping time of approximately 73 hours. Totalizer volume measurements were consistent with
instantaneous flow readings, and indicated that the average discharge rate was approximately 2,100 gpm
throughout the test. Small flow adjustments were necessary during early portions of the pumping period
to maintain a constant pumping rate as water was conveyed to the Thurston Highlands discharge site and
pipe flows were adjusted. A total of approximately 9 MG of water was discharged during the test.
Hydrographs of SW Well 1A and the observation wells during the pumping phase of the constant-rate test

are shown in Figures 9 through 16.
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4.3.3.1 SW Well 1A
Figure 9 shows the hydrograph for SW Well 1A during the pumping phase of the constant-rate test. The

static water level immediately prior to pumping was 102.5 feet bgs. After pumping began, the water level
dropped rapidly and began to stabilize toward a depth of approximately 180 feet bgs. During the last five
hours of pumping, the absolute change in water level ranged between 0.03 and 0.09 ft and was below
Ecology’'s stability target of 0.1 ft/hr for at least four hours (Figure 17). A maximum drawdown of
approximately 82.2 feet (water level of 184.7 feet bgs) was observed by the end of the pumping period,
indicating a specific capacity of 25.5 gpm/ft after approximately 73 hours of pumping at 2,100 gpm (Figure
18). After the constant-rate test was complete, Boart began the mechanical process of shutting down the
pumping system, which included opening a series of vacuum relief valves along the discharge pipeline to

prevent pipe collapse and ramping down the pump motor before shutoff.

Small rate adjustments were necessary during the first 150 minutes pumping to maintain a constant rate
as test water was conveyed to the Thurston Highlands discharge location. To assist in the evaluation of
the aquifer's hydraulic response to pumping SW Well 1A during this period, a plot of specific capacity
versus elapsed pumping time was constructed to normalize drawdown with respect to pumping rate

(Figure 18). The plot shows no apparent aquifer boundary conditions.

Aquifer transmissivity was estimated using the Theis (1935) analytical solution available in the AquiferWin32

software package (ESI, 2003). Figure 19A presents a log-log plot of drawdown versus elapsed pumping
time at SW Well 1A superimposed on the non-equilibrium Theis type-curve for a fully confined aquifer.
The observed response is an excellent match of the type-curve indicating a confined aquifer response
with no apparent evidence of leakance or hydraulic boundary conditions. Results of the analysis indicate
that the TQu in the vicinity of SW Well 1A has a transmissivity of approximately 42,400 gpd/ft (Table 3).
Drawdown predicted by the Theis (1935) solution is consistent with the observed response indicating the

validity of the analytical solution (Figure 19B).

The hydraulic response to pumping and aquifer transmissivity of the TQu in the vicinity of SW Well 1A
was also estimated using the Cooper-Jacob (Cooper and Jacob, 1946; Jacob, 1950) straight-line method.
A semi-log plot of drawdown versus elapsed pumping time (Figure 20) shows the rate of drawdown to be
relatively consistent throughout the test with the exception of some small rate adjustments within the early
portion of the test. No hydraulic boundary effects were apparent during the test. Results of the analysis
indicate a transmissivity of 43,650 gpd/ft (Table 3) and is consistent with TQu transmissivity estimated

using the Theis (1935) solution.

4.3.3.2 Observation Network Wells

No apparent hydraulic response to pumping SW Well 1A was observed in the observation well network:
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B Thompson Creek Monitoring Well — The water level exhibited fluctuations in response
to precipitation events, but continued a declining trend consistent with the baseline
period. No evidence of decline due to pumping is apparent (Figure 10);

B P18 — This well was dry before pumping began and remained dry during the pumping
and recovery periods;

B Baker Well and Purvis Wells — There was no apparent response to pumping SW Well
1A at these two domestic wells (Figures 11 and 13). The water levels observed in these
wells during the pumping and recovery periods behaved similarly as those observed
during baseline monitoring, including response to barometric pressure changes. In
addition to response to barometric pressure variability, the Purvis well exhibits increased
pumping frequency and duration relative to the baseline monitoring period. No response
to pumping SW Well 1A are apparent;

B P2 and P3 — The water level trends in these wells were declining throughout baseline
monitoring and continued to decline at similar rates throughout the pumping and recovery
periods (Figure 12). No response to pumping was apparent at these wells; and

B SW Well 1 and the North, South and West Test Wells — The stable water level trends
observed in these wells during baseline monitoring continued on similar trends
throughout the pumping and recovery periods and no evidence of decline due to pumping
SW Well 1A is apparent (Figures 14 through 16).

4.3.4 Recovery Phase

Recovery monitoring began at the termination of the pumping period and continued until 1:00 PM on
October 13, 2010. Figure 9 shows recovery phase in context of the entire constant-rate test, and Figure
20 shows a more detailed analysis. SW Well 1A recovered to within 75 percent of the pre-test water level
after approximately 40 minutes. At the end of the recovery phase, the water level had risen to 107.8 ft
bgs, approximately 5.3 ft below its pre-test level of 102.5 ft bgs. The recovery trend shown on the

hydrograph indicates that the water level is projected to continue to rise after monitoring stopped.

Assuming theoretical idealized aquifer conditions (no leakance, no boundaries, and homogeneity), the
water level in a well will recover to the pre-test static level following the termination of pumping. If other
hydrogeologic conditions influence the aquifer's hydraulic response (e.g., recharge to the aquifer,
variations in aquifer permeability, pumping of other wells, and/or the presence of aquifer boundaries
within the radius of influence of the well), a different (though diagnostic) recovery response will occur.
Figure 21 presents the recovery analysis for SW Well 1A using the Theis (1946) method. This recovery
analysis is performed by plotting residual drawdown (drawdown remaining in the well after pumping has
stopped) against the logarithm of the ratio of time since pumping started (t) and time since pumping
stopped (t). This ratio of time is dimensionless, and is referred to as tt. Under ideal aquifer conditions
(uniform confined aquifer of infinite extent), the recovery data should trend toward zero residual

drawdown at ¢/’ = 1.

The plot shows three recovery segments representing: (1) an early recovery response during the first four
minutes after pumping stopped (&’ > 1,000), (2) a transition period between four and 230 minutes after

pumping stopped (&t between 1,000 and 20), and (3) a late recovery response for the remaining 5,445
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minutes of recovery (#t’ less than 20). If residual drawdown is still apparent at ¢/t = 1, then water was
removed from storage within the aquifer because the aquifer has a limited extent, thus indicating that the
aquifer was de-watered or depressurized (the volume of water pumped was significant relative to the
volume available from storage and natural recharge). This response did not occur at SW Well 1A
indicating that the recharge to the aquifer appears capable of sustaining the withdrawal represented by

this test.

The early recovery response resulted from pump column storage (relatively small volume of water
contained in the pump column added to the system after pumping stopped) and the mechanical process
of shutting down the pumping system. The large pump diameter required to achieve the target test rate
precluded installation of a check-valve to prevent water in the pump column (above the pumping water
level) from re-entering the well casing. After the early recovery response stabilized, the water level begins
recovering at a relatively constant rate until approximately t’ = 10. During the latter portion of the
transition period, the rate of recovery begins to increase and trending toward zero residual drawdown at
t/t'= 1. The shape of the late recovery response curve is concave upward indicating that recovery was
affected by a linear barrier boundary (Hargis, 1979). The presence of the barrier boundary was not
apparent on either the specific capacity or pumping response curves and could have been masked by the
small changes in pumping rate necessary during the early portion of the test to maintain a constant
pumping rate. The presence of the barrier boundary does not appear to have accelerated drawdown in or

limited flow to the well and likely represents a change in transmissivity at distance.

Since the recovery response was influenced by pump column storage and barrier boundary effects,
aquifer transmissivity was not estimated with the recovery data. The TQu transmissivity estimates derived
from step-rate and constant-rate pumping analyses are considered most representative of actual
conditions in the vicinity of SW Well 1A (Table 3).

4.4  Well Efficiency

The efficiency of SW Well 1A was estimated using an empirical relationship between transmissivity and
specific capacity. This empirical relationship is described in Driscoll (1986), and can be used to estimate
well efficiency through the ratio of the actual specific capacity to the theoretical specific capacity. The
theoretical specific capacity (defined as the estimated transmissivity divided by 2,000) is 23.9 gpm/ft when
using a transmissivity of 47,827 gpd/ft. The actual specific capacity calculated after the three-day
pumping period was 25.5 gpm/ft. The ratio of the actual to theoretical specific capacity indicates that the

SW Well 1A has an efficiency of approximately 93 percent.
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45 Well Yield
The City intends to operate SW Well 1A at a maximum instantaneous pumping rate of 2,100 gpm. The
constant-rate test results were used to estimate pumping water levels and pump intake depth settings

under the expected operating conditions, using the following values and assumptions:

Specific capacity of 25.5 gpm/ft;

Expected operating production capacity of 2,100 gpm;
Static water level = 103 ft bgs;

Assumed allowance for pump submergence = 40 ft;

Assumed allowance for seasonal groundwater fluctuations = 20 ft; and

Buffer of 20 ft to accommodate uncertainty.

Based on the above values and assumptions, the estimated pumping water level will be approximately
186 ft bgs, representing 83 feet of drawdown (compared to fall 2010 static water levels). Actual available

drawdown is approximately 167 ft.

Factoring in allowances for pump submergence, seasonal groundwater level fluctuations, and
accommodations for uncertainty, the estimated pump intake depth setting should be 266 ft bgs. These
estimates assume that aquifer characteristics will be stable over time/distance during long-term pumping

and no significant boundary conditions exist that may reduce available drawdown.

4.6  Groundwater Development Impact Assessment

Because the well withdraws water from a deep well-confined portion of the aquifer system, and results
from the aquifer test conducted to assess this system did not result in observable response in nearby
wells, pumping at SW Well 1A is not expected to result in significant impact to existing groundwater users
or nearby surface water features. Most, if not all, of the groundwater users in the Yelm area utilize the
Qva and Qc aquifer units as a groundwater supply source since these are shallower and therefore more
accessible than the TQu. The only wells known to be completed within the TQu unit in the Yelm area are
the City’s test wells (NTW, STW, WTW, and SW Well 1) shown on Figure 4. The nearest TQu well is the
NTW located approximately 1.2 miles southwest of SW Well 1A, and no response to pumping was

observed at that location.

Based on the confined nature of the TQu and the 327.7-ft seal depth, no significant hydraulic response in
the overlying units is expected. It is possible that measurable response could eventually be observed,
though the upward propagation of hydraulic effects from pumping will clearly be limited by the overlying
low-permeability confining Qf and Qvt units, and the magnitude of any future response is expected to be

small. Since no response was observed, future response cannot be extrapolated from these results. As
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no response was observed in overlying aquifer units or at the Thompson Creek observation well, impacts

to nearby surface water features are expected to be minor as well.
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50 WATER QUALITY

Water quality monitoring was included as part of the SW Well 1A testing program. Groundwater quality
samples were collected from SW Well 1 and SW Well 1A and submitted to Washington State certified
drinking water laboratories for analysis. Field water quality measurements for pH, temperature, specific
conductance, turbidity, oxidation-reduction potential (ORP), and dissolved oxygen (DO) were also
obtained as part of the testing program. Field water quality data sheets and laboratory test results for the

sample suites are included in Appendices D and E.

51 SW Well 1

Ecology’s superseding preliminary permit to drill and test SW Well 1A included a requirement that at least
one TQu observation well be monitored for water quality during aquifer testing. However, pumping an
observation well during the test (to ensure the sample was representative) would cause unwanted
hydraulic interference, possibly invalidating test interpretation. Consequently, the well was not pumped,
and a sample was collected from the well using a small disposable bailer during the pumping portion of
the aquifer test. This sample was measured for field characteristics only because it is unlikely to be
representative of actual water quality conditions in the aquifer. Those compliance-driven measurements
are included below:

B pH: 9.2
B Temperature: n/a

B Specific conductance: 209 uS/cm
B Dissolved oxygen: 3.9 mg/L
H ORP: -75.4 mV

To provide Ecology with a comparable (though not in time) sample from the deeper portion of the aquifer
system at a second well, a sample was collected from SW Well 1 and analyzed for a suite of general
chemistry and field parameters to characterize water quality during the drilling phase of the project. The
samples were collected on May 19, 2010 after approximately 7,800 gallons (~5 well volumes) had been

pumped from the well.

Test America was contracted to perform the water quality analyses. Summary reports, which include the
results, analytical methods used and their associated method detection limits, and quality control results
provided by the laboratory, are included in Appendix E-1. The final field parameter values measured at

the end of the sampling event are summarized below:

B pH: 6.2
B Temperature: 9.8 °C (49.6 °F)
B Specific conductance: 110 uS/cm

Golder

Associates

sw well lareport_final_15-mar-11.docx



March 15, 2011 20 103-99709

B Dissolved oxygen: 3.0 mg/L
B ORP: 183 mV

These results are considered representative of TQu water quality, though over a mile from SW Well 1A.

Laboratory test results show that water quality from SW Well 1 meets all Primary Maximum Contaminant
Levels (MCLs) for the drinking water analytes tested. The groundwater is moderately hard with a
hardness of 67 mg/L as CaCOs;. Aesthetically, groundwater from SW Well 1 was cold, clear, odorless,

and had a slight metallic/mineral taste.

Laboratory test results also show that iron, manganese, and pH exceed their respective Secondary MCLs
(SMCL), and that iron and manganese are mostly in insoluble form. Total iron and manganese
concentrations were 1.2 and 0.14 mg/L, respectively. For comparison, dissolved iron and manganese
concentrations were 0.05 and 0.02 mg/L. The secondary MCLs for iron and manganese are 0.3 and 0.05
mg/L. Manganese and iron levels above the SMCL do not pose a risk to human health or the
environment. The SMCL for manganese is provided as a recommendation for aesthetic quality only.
Elevated concentrations of iron and manganese may affect the flavor and color of water, cause staining,
or result in buildup in pipelines, pressure tanks, water heaters and water softeners. Groundwater from
SW Well 1 is slightly acidic (pH of 6.2) and is slightly outside of the secondary MCL pH range of 6.5 to

8.5. Low pH levels may affect taste and corrosivity.

The composition of groundwater from SW Well 1 was compared to water quality results from previous
studies conducted in Yelm and Thurston County to evaluate its source. The Piper diagram illustrated in
Figure 22 plots water compositions from samples of different wells in the Yelm area (Site No.
465625122361701 17N/02E-19N01 and 465637122352805 17N/02E-19J05; USGS, 2010) and median
water chemistries of the regional geologic units as presented by the U.S. Geological Survey (USGS;
Table 6 in Drost et al., 1998). The tight grouping indicates that groundwater throughout the study area is
similar in composition and chemistry type, and can generally be classified as a calcium/magnesium-
bicarbonate type. The similarity in chemical signature suggests that groundwater throughout the study
area is likely of the same origin (from infiltration of precipitation) and that the various glacial hydrogeologic
units are generally similar in mineralogic composition. Water composition of the regional bedrock
formation (Tb) is set apart from the cluster due to lower levels of magnesium and higher levels of sodium

and potassium.

While groundwater quality in Thurston County is quite similar amongst the various hydrogeologic units,
groundwater from the deeper system can be distinguished from shallower sources. The Stiff diagrams
presented in Figure 23 compares the ionic composition of SW Well 1 with the same nearby wells and

hydrogeologic units as shown in Figure 22. Groundwater from SW Well 1 has a chemical signature that is

Golder

Associates

sw well lareport_final_15-mar-11.docx



March 15, 2011 21 103-99709

more similar to characteristic signatures of the deeper aquifer systems (Qc and TQu) rather than the
shallow system (Qvr, Qvt, and Qva). The differences are most attributed to the deeper units having
slightly elevated concentrations of calcium, sodium, potassium, bicarbonate, silica, iron, and manganese
(Drost et al., 1998). In addition, the shallow USGS wells in Yelm also exhibit a lower dissolved solids
concentration and proportionally lower magnesium concentrations than other samples (Figure 23)
indicating that groundwater in Yelm is somewhat younger than groundwater from deeper sources in the
study area, and that they can be distinguished chemically. The relatively low ionic composition of the
USGS wells suggests a low residence time, and is consistent with the shallow aquifer system in Yelm, in
contrast to the deeper, confined system with higher ion concentrations. The hydrostratigraphic
relationships apparent in the SW Well 1 well log (Appendix C) are consistent with those previously
published for the area indicating that the well is completed in, and obtains water from, the TQu unit. The
lithologic characteristics and water quality similarities indicate that the source aquifer for SW Well 1 is

from the deeper, regional groundwater flow regime of the TQu.

5.2 SW Well 1A

A suite of water quality samples and field parameters were collected from SW Well 1A to assess drinking
water quality and evaluate the source. The samples were collected at the end of the aquifer testing
period and submitted to Edge Analytical, Inc. for analyses. Field parameters monitored during the

pumping phase are summarized below:

B pH: 75
B Temperature: 11.3°C (52.3 °F)
B Turbidity: 0.8 NTU

B Specific conductance: 176 uS/cm

B Dissolved oxygen: 0.4 mg/L

H ORP: -60.2 mV

The groundwater samples were analyzed for water-quality constituents required for new source approvals
in the State of Washington. Analytes tested included (1) physical parameters, (2) volatile and synthetic
organic compounds, (3) inorganic compounds, (4) gross-alpha and gross—beta radiologic indicators, and
(5) bacteriologicals (i.e., total Coliform, heterotrophic plate count, and E. coli). Summary reports provided

by the laboratory and field data sheets are included in Appendices D and E-2.

Based on field measurements and laboratory analyses, the water quality from SW Well 1A is excellent.
Aesthetically, the water was cold, clear, odorless, and has a slight metallic/mineral taste. No volatile
organic compounds, synthetic organic compounds, herbicides, or hydrogen sulfide were detected. With

the exception of manganese, the analytical results show that concentrations for federal and state
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regulated inorganic compounds to be below regulatory standards for drinking water. The following

regulated inorganic constituents were detected:

Barium was detected at 0.004 mg/L, below the MCL of 2 mg/L;

Chloride was detected at 3.6 mg/L, below the SMCL of 250 mg/L;

Fluoride was detected at 0.11 mg/L, below the MCL of 4 mg/L;

Iron (total) was detected at 0.11 mg/L, below the SMCL of 0.3 mg/L;
Manganese (total) was detected at 0.14 mg/L, above the SMCL of 0.05 mg/L;

Odor was noted at 1 color unit, below the SMCL of 3 color units;

Sodium was detected at 5.45 mg/L. There is no MCL for sodium. The recommended
action level is 20 mgl/L;

Specific conductance was detected at 176 uS/cm, below the SMCL of 700 uS/cm;

Sulfate was detected at 3.4 mg/L, below the secondary MCL of 250 mg/L; and
B Total dissolved solids was detected at 117 mg/L, below the SMCL of 500 mg/L.

The only inorganic constituent having a concentration above its regulatory criteria was manganese. Total
and dissolved manganese were detected at 0.14 and 0.15 mg/L, respectively, and are approximately
three times the recommended limit. The laboratory results show that manganese is mostly in dissolved
form. As previously mentioned, meeting the SMCL for manganese is not a mandatory requirement, and

is only provided as a recommendation for aesthetic quality.

A bacteriological sample was submitted to the laboratory for analysis of total coliform, heterotrophic plate

count (HPC), and E. Coli. The results from this analysis showed:

B E. coli to be below the detection limit of <2 MPN/100mL. Because E. coli is a specific
fecal coliform and its presence is used as an indicator of fecal contamination in drinking
water tests, the absence of E. coli indicate the absence of fecal coliform bacteria in the
water sample. The laboratory confirmed the absence of fecal coliform (Edge Analytical,
Inc., personal communication, November 11, 2010);

B Coliforms are naturally present in the environment. Although not a health threat itself,
total coliforms are used to indicate whether other potentially harmful bacteria may be
present. The total coliform result of 2 MPN/100 mL suggests the presence of coliform
bacteria other than fecal coliform and E. coli because these were not detected; and

B HPC is a test performed to assess the total number of all types of bacteria common in
water. HPC was very low detected at 4 CFU/mL. For reference, federal criteria for HPC
require disinfection and/or filtration to maintain HPC levels to less than 500 CFU/mL.

Repeat bacteriological samples should be collected as part of the source approval process to validate the
coliform presence result. It is possible that the result is due to a circumstance or condition that is not
representative of source water quality (e.g., coliform contamination from drilling or pumping equipment

temporarily installed for testing the well). It should be noted that the bacteriological testing was conducted
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before the well was disinfected and it is possible that the result is due to this circumstance or is a sample

collection artifact as coliform is not likely to be present in the system at that depth.

Radiological analysis included testing for gross alpha, gross beta, radium-226 and -228, and radon.
Gross alpha and beta, and radium-226 and -228 levels were below detection limits. Radon was detected
at 234 pCi/L, below the proposed federal drinking water criteria of 300 pCi/L. It is unclear how radon
concentrations will behave during prolonged pumping, and the City should consider monitoring for radon
once the well is online for production. The City should consider integrating (or reserving space for) a
radon treatment option (e.g., aeration or granular activated carbon systems) as part of any planned

treatment facilities to avoid adding infrastructure (or changing existing infrastructure) at a later time.

The chemical signature of groundwater from SW Well 1A is most consistent with groundwater from the
deeper, regional TQu flow regime. Groundwater quality from SW Well 1A was compared to water
chemistries of the same nearby wells and regional hydrogeologic units as shown in Figure 22. The figure
shows SW Well 1A to plot amongst the other wells and units (with the exception of Tb), indicating a
similar origin (infiltration of precipitation) and water type (calcium/magnesium-bicarbonate). Although the
relative concentrations of calcium, sodium, and potassium are slightly lower in SW Well 1A compared to
the other deeper units (Figure 23), bicarbonate/alkalinity, total dissolved solids, silica, pH, and specific
conductance values are most consistent with the chemical characteristics of the deep aquifer system
(Table 6 in Drost et al., 1998). These findings, coupled with the hydrostratigraphic relationships discussed
in Section 3.0, indicate that SW Well 1A is completed in the deeper, regional groundwater flow regime of
the TQu.
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6.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The City of Yelm has constructed and tested a new water supply well and has evaluated potential impacts
associated with withdrawing groundwater from the deeper portion of the regional aquifer system.
Conclusions from the investigation including recommendations for next steps are summarized in the

following subsections.

6.1  Drilling and Well Construction

A new water supply well (SW Well 1A; Ecology Well Tag No. ALM 113) was constructed in the Tahoma
Terra area west of Yelm in Thurston County, Washington (SEY., SEY,, Section 23, T17N, R1E W.M.) to
evaluate the area as a potential new source for groundwater development. The 12-inch diameter well was
constructed at a ground surface elevation of approximately 381 feet NGVD29 and extends to a depth of
633 feet below ground surface. A surface casing was set to 327.7 feet bgs to limit the withdrawal from the
deepest aquifer unit. Samples collected during drilling were examined and compared to the physical
characteristics of regional hydrostratigraphic units indicating that the well is completed in the
unconsolidated and undifferentiated deposits of the TQu unit, which is considered part of the deeper,
regional groundwater flow system. Three 35-slot screen sections were placed in the water-bearing
intervals of 369 to 437 ft bgs, 487 to 547 ft bgs, and 611 to 625 ft bgs. The annular space between the
screen assembly and production casing and borehole is filled with 10-20 Colorado silica sand filter pack.
The filter pack extends from 353 to 633 ft bgs.

6.2  Aquifer Testing

A step-rate test was conducted at pumping rates of 750, 1,300 and 1,800 gpm for a minimum of 90
minutes each as pumping water levels stabilized before increasing the production rate. Total drawdown of
approximately 29.1, 49.6, and 68.2 feet were observed in the pumping well for each of the respective

pumping rates equating to short-term specific capacity values of 25.8, 26.2, and 26.4 gpm/ft, respectively.

A constant-rate aquifer test, including baseline and recovery monitoring, was conducted over a period of
14 days. The pumping portion of the aquifer test was conducted at a constant rate of 2,100 gallons per
minute for a period of 73 hours, which resulted in a maximum drawdown of approximately 82.2 feet. The
specific capacity at the end of the test was 25.5 gpm/ft. Based on the ratio of the actual (25.5 gpm/ft) to

theoretical (23.9 gpm/ft) specific capacity, the well efficiency is estimated at 93 percent.

The late time recovery response curve trends toward zero residual drawdown at ¢’ = 1 indicating the

recharge to the system was capable of supporting the withdrawal.

Transmissivity estimates of the TQu in the vicinity of SW Well 1A ranged between 58,900 and 42,400
gpd/ft. The geometric mean transmissivity equated to 47,827 gpd/ft. Storativity was estimated at 2.0 x 10°

*, and is consistent with values for confined aquifers.
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A total of 10 wells consisting of piezometers, private domestic wells, and municipal test wells targeting
both shallow and deep portions of the aquifer system were included in the observation network and
monitored as part of the SW Well 1A testing program. Hydraulic response to pumping SW Well 1A was
not apparent in any of the observation wells. Though long term response cannot be precluded, these
results indicate that groundwater development from SW Well 1A is not expected to result in significant

impact to existing groundwater users or nearby surface water features.

Given the relatively high specific capacity, large available drawdown, and no apparent response in
shallower portions of the aquifer system, future groundwater development of the TQu aquifer in the Yelm

area appears feasible.

6.3  Water Quality
The water quality from SW Well 1A is excellent. Aesthetically, the water was cold, clear, odorless, and
has a slight metallic/mineral taste. No volatile organic compounds, synthetic organic compounds,

herbicides, or hydrogen sulfide were detected.

The only inorganic constituent having a concentration above its regulatory criteria was manganese. Total
and dissolved manganese were detected at 0.14 and 0.15 mg/L, respectively, and are approximately

three times the recommended limit

The total coliform result of 2 MPN/100 mL suggests the presence of coliform bacteria (no fecal coliform or
E. coli were detected). However, the sample was collected before the well was disinfected and it is
possible that the result is due to this circumstance or is a sample collection artifact as coliform is not likely

to be present in the system at that depth.
Radon was detected at 234 pCi/L, below the proposed federal drinking water criteria of 300 pCi/L.

The chemical signature of groundwater from SW Well 1A is most consistent with groundwater from the
deeper, regional TQu flow regime. These findings, coupled with the hydrostratigraphic units encountered
during drilling, indicate that SW Well 1A is completed in the deeper, regional groundwater flow regime of
the TQu.

6.4 Recommendations

Based on the results of the drilling and testing program at SW Well 1A, Golder recommends the following:

B As part of the final design, the well should be equipped with the following:

— Two water level access pipes for long-term water level monitoring. One pipe
should have a %-inch inner diameter to accommodate a water level probe and
the second should have a 1 %- inch diameter to allow installation of a pressure
transducer for continuous water level monitoring; and
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— A filter pack fill tube to allow placement of additional filter pack as it may settle
over time and potentially allow finer-grained native formation to pass through the
well screen. Filter pack should be 10-20 Colorado silica sand and maintained to
a depth of 353 ft bgs.

B Static water levels, pumping rates, and pumping volumes should be monitored on a
regular basis to track seasonal water level fluctuations and well performance;

B Based on the aquifer test results and allowances for seasonal groundwater level
fluctuations, pump submergence requirements, and uncertainty, the projected pumping
water level at 2,100 gpm is estimated at 186 ft bgs and the pump intake should be set to
a depth of 266 feet bgs;

B Repeat bacteriological samples should be collected as part of the source approval
process to validate the coliform presence result;

B Treatment would likely be required for manganese to maintain the delivered water
aesthetic quality and prevent scaling in the City’s piping and distribution system;

B Golder recommends the City track radon concentrations over time once the well is online
for production to determine if levels increase or decrease after extended pumping.
Additionally, the City may consider providing contingency for radon treatment as part of
the final treatment facility design;

B According to a well inspection survey completed by Thurston County, the proposed SW
Well 1A site meets requirements of WAC 246-290 for new drinking water source
approval, provided:

— A declaration of covenant (public water source) of the 100-ft sanitary control
around the well head is recorded with the Thurston County Auditor’s office;

— All surface runoff is conveyed away from the well and out of the 100-ft sanitary
control area through standard construction practices such as proper grading and
ditching;

— Any use, handling, or storage of potentially hazardous materials is maintained
away from the well and out of the 100-ft sanitary control area;

— Adequate measures are taken to protect the source from unauthorized access,
such as fences and locked gates, as the well site is proposed to be located within
a public park;

— Prior to putting the new source into production for drinking water purposes, the
temporary stormwater retention/settling pond adjacent to SW Well 1A must be
backfilled with clean soils. Documentation confirming the pond has been properly
backfilled must be submitted to Department of Health Office of Drinking Water for
their review and approval; and

— Submit water system plans and specifications to Dan Gariepy at the Washington
State Department of Health Office of Drinking Water to obtain approval.

B A wellhead protection plan for SW Well 1A.
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TABLE 1
LITHOLOGIC AND HYDROLOGIC CHARACTERISTICS OF GEOHYDROLOGIC UNITS (Drost et al., 1999)
Geohy-
drologic Typical
unit, in thickness
System Series Geologic nnit this report! (feet) Lithologic characteristics Hydrologic characteristics
Holocene Alluvinm Alluvial and deltaic sand and An aquifer where saturated. Ground-
gravel along major water courses. water is mostly unconfined. Perched
Recessional Qvr 10-40 Moderately to well-sorted glacial conditions occur locally.
outwash and Qvrm sand and gravel, including kettled
Quaternary end moraine end moraine
Unsorted sand, gravel, and boulders Cenfining bed, but can yield usable
Vashon Til Qviz 20-55 in a matrix of silt and clay. amounts of water. Some thin lenses
Drift of clean sand and gravel.
Advance Poorly to moderately well-sorted, Ground water, mostly confined. Used
outwash Qva 10-45 well-rounded gravel in a matrix extensively for public supplies near
of sand with some sand lenses. Tumwater.
Pleistocene Kitsap Predominantly clay and silt, with Confining bed, but in places vields
Formation Qf3 20-70 some layers of sand and gravel usable amounts of water.
Minor amounts of peat and wood.
Salmon Springs(?)
Drift (Noble and
‘Wallace, 1966) Coarse sand and gravel, deeply Water is confined. Used extensively
Qc 15-70 stained with red or brown iron for industrial purposes near Tumwater.
Deposits of oxides.
“penultimate”
glaciation (Lea, 1984)
Unconsolidated Not Various layers of clay, silt, Contains both aquifers and confining
and undifferen- TQu known sand, and gravel of both glacial beds. Water probably confined.
tiated deposits and nonglacial origin.
Sedimentary rocks consisting of Poorly permeable base of unconselidated
Tertiary Miocene Not claystone, siltstone, sandstone, sediments. Locally an aquifer, but gen-
and Bedrock Tb known and minor beds of coal. Igneous erally unreliable. Water contained in
Eocene bodies of andesite and basalt. fractures and joints. Well yields relatively
small. Numerous abandoned wells.
IThe identification of geohydrologic units in this report is a “best estimate” based on drillers’ logs and existing surficial geology maps.
2Includes “late Vashon lake deposits” (Washington State Department of Fcology, 1980). May include till of “penultimate” glaciation (Lea, 1984).
3Includes alluvium younger than Kitsap Formation in Nigqually River delta. May include some Vashon till (where multiple tills are present). May include till of “penultimate” glaciation
(Lea, 1984).

SOURCE: Drost et al., 1999
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TABLE 2
NETWORK MONITORING WELLS

@Estimated “Ground Bottom
Distance From Well Barometric Surface MP Elevation
Well Well SW Well 1A Diameter | Well Depth (l)Monitoring Efficiency, BE (S)Northing, y (3)Easting, X MP Elevation Elevation of Well (S’Geohydrologic

Project Well Name |Log ID| Tag No. Well Owner Well Type (ft) (in) (ft bgs) Method (dimensionless) (ft) (ft) (ft ags) | (ft NGVD29) | (ft NGVD29) | (ft NGVD29) Unit
SW Well 1A n/a ALM113 |City of Yelm Municipal test well 0 12 633 T/M 0.50 593518.16 1106759.98 2.58 381 383.58 -252 Tqu
Thompson Creek MW n/a n/a City of Yelm Monitoring well 1,855 1 17 T/M 0.75 593280.88 1108599.37 3.8 332.79 336.59 316 Qvr
P18 537234 BAS468 Thurston Highlands LLC |Piezometer 1,978 2 56 T/M 0.78 594477.37 1105030.51 2.4 378.67 381.07 323 Qva
Baker Well 30264 nla Virgil and Darlene Baker |Private domestic well 2,174 6 84 T/M 0.70 595210.16 1108125.08 0.65 345 345.65 261 Qva
P2 492212 APCO066 Thurston Highlands LLC |Piezometer 2,441 2 59 T/M 0.52 593173.21 1104343.34 1.5 374.35 375.85 315 Qut
Purvis Well 23405 nla David and Rose Purvis Private domestic well 2,733 6 155 T/M 0.70 596146.14 1107510.74 0.36 382 382.36 227 Qc
P3 492210 APCO063 Thurston Highlands LLC |Piezometer 3,887 2 61.2 M 592457.39 1103020.35 2.74 402.38 405.12 341 Qur
North Test Well 120946 ABV265 City of Yelm Municipal test well 6,309 8 240 T/M 0.53 591606.43 1100747.11 1.92 453.87 455.79 214 Tqu
South Test Well 120948 ABV267 City of Yelm Municipal test well 8,393 8 260 T/M 0.53 588320.47 1100170.69 3.27 454.48 457.75 194 Tqu
West Test Well 120947 ABV266 City of Yelm Municipal test well 10,326 8 290 M 589658.31 1097182.44 1.38 442.18 443.56 152 Tqu
SW Well 1 n/a n/a City of Yelm Municipal test well 10,394 12 410 T/M 0.62 589385.00 1097223.00 2.46 442.12 444.58 32 Tqu

Notes: (1) T = pressure transducer; M = manual water level probe
(2) Barometric efficiency (BE) estimated by evaluating the change in water level in the well compared to the change in barometric pressure over the same period using baseline data collected prior to conducting the aquifer tests. Domestic use inhibited estimation of BE in the Purvis and Baker wells and were
assigned values of 0.78 (same as P18).
(3) Washington State Plane NAD 83/91 coordinate system
(4) Ground surface elevations were obtained from survey results reported by Pacific Groundwater Group (2008) with the exception of SW Well 1A and the Baker and Purvis Wells, which were obtained from USGS topographic maps and digital elevation models.
(5) Qvr = recessional outwash; Qvt = glacial till; Qva = advance outwash; Qc = Salmon Springs drift; Tqu = unconsolidated and undifferentiated deposits (nomenclature from Drost et al., 1999)
ft = feet; in = inches; bgs = below ground surface; ags = above ground surface; NGVD29 = National Geodetic Vertical Datum 1929

* Golder

Associates

S:\Projects\2010\2010 Water Group Projects\10399709 COY SW Well No 2\Phase 4 - Reporting\Tables\Tables_v2.xIsx



January 2011
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TABLE 3
TRANSMISSIVITY AND STORATIVITY ESTIMATES
Transmissivity Storativity, S
Test Type and Solution (gpd/ft) (dimensionless)
Step-Rate Testing
Pumping Data
Birsoy and Summers (1980) 48,000 2.0E-04
Eden and Hazel (1973) 58,900
Constant-Rate Testing
Pumping Data
Theis (1935), Confined 42,400
Cooper and Jacob (1946), Straight Line Method 43,650
Recovery Data
Theis, 1946 (Recovery)
Geometric Mean 47,827 2.0E-04
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W(u)

Drawdown (ft)

X Observed
— Theis Type-Curve

Theis Drawdown Analysis
T =[(114.6-Q)/s]*W (u)
Q =2,100 gpm
s=1.243 ft
u=1
W(u) = 0.219

T =[(114.6-2,100)/(1.243)]» 0.219
T = 42,400 gpd/ft

10t 102 108 10* 10° 108
1/u

107

City of Yelm, WA January 17, 2011
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cli FIGURE
ient Name Date
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APPENDIX A

GEOLOGIC CROSS-SECTIONS AND BOREHOLE LOGS
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] Recessional Outwash (Qvr) - Sand and gravel, locally including low-permeability Salmon Springs (?) Drift (Qc) - Pre-Vashon glacial deposits of sand and gravel typically
-] moraine deposits (Qvrm) of unsorted and unlayered rock debris known as till; groundwater stained red or brown; groundwater is confined.
is mostly unconfined, but perched water conditions occur in areas of Qvrm deposits.
. Till (Qvt) - Unsorted and unlayered deposits of sand, gravel, cobbles, and boulders (TQu) - Layers of clay, silt, sand and gravel of glacial and nonglacial origin.
in a compacted and indurated matrix of silt and clay with some lenses of clean sand
and gravel; confining unit. VvV Water Level
Advanced Outwash (Qva) - Gravel in a matrix of sand with some sand lenses;
i i | |
groundwater is confined. E Screened Interva FIGURE 2
Kitsap Formation (Qf) - Predominately clay and silt, with some layers of sand and Note: Fiqure A in A A f ion locati GEOLOGIC
gravel, and may include some il or till-like deposits: confining unit. ote: See Figure A-1 in Appendix A for cross section location. CROSS-SECTION A-AA

CITY OF YELM SW WELL 1A DEVELOPMENT PROJECT
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Deparmment o Ecoiony WATER WELL REPORT  wuswewioe siete

C

WELL TESTS: Drawtown s amount werter level is lowered below static level
Wasapumptestmade? Yes [ 1 No[]  Hyes, by whom? NAME
Yiald: gal./min. with Mdrawdownafter __ hrs.

: : . | e 7804 D @ma,cm ,Af‘

the information reported above are true 1o my best knowledge and bellaf,

Egegwrydata (ima taken as zero when pump tumed off) (waler levol measured from welt
Trme Wator Level Time Wator Leve! Time Water Leve!

\ Now LA ) B Dz oiizs /et z412ézz£ 19 %8

(USE ADDITIONAL SHEETS IF NECESSARY}

Sacond Copy — Owner”
' mrucmnev-nnuarsczgym STATE OF WASHINGTON Water Right Permit No. A—\‘_‘,V| S83
Q (1) OWNER: tem- t Adcress HSO'—VP’!LQ, I S 2 tviee LA -
o
-

0C (2) LOCATIONOFWELL: Cauny | huvm‘nn E 1 SE s 27 w17 e JEwn
T (20 ' STREET ADDRESS OF WELL for marestacess___ TP 205 Ao & ”338 rice LN S€ |
g (3) PROPOSED USE: Dﬂmm Incustial ] Municipel I (10) WELL LOG or ABANDONMENT PROCEDURE DESCF“PTION
0 S—————. characier, prerve o g—
= D"% iz’.'mf‘-\l)m.«ul Oer O :ﬁmfﬂmum?mmmmm&mﬁ-wﬁmlmﬁhm
e~ ) change of information.
p (4) TYPE OF WORK: gmmg:ﬂgmmbardmug_ =

- - MATERTAL TO
o) Abandonied [] Newwsi [ WM Bared [ ' -
ot Duafeded, (OF 1. -~ Cabie ] Drveds@ HaRd Lar &, 25
9 o Remnid o oviddrns / Ghlcu<r 20 | /oo
% (5) DPMENSIONS: Diamowrotwan (s’ inches. | S owtd L pPcelret V=R WP
= Drited _c2 e ¢ o, Depthotcompletecwel ___RBZ 7 0 | Lha el / AP ot 2RS //‘::g“ 2058
e 4.4 =
O (6) CONSTRUCTION DETAILS: avcd YrOTeR _1;‘9 2 J&
£ Casing Fistatld: (2 - Dlamfmm_z-_n m_ﬁ%_ o RA T LIATEL, Sk
d’ Liner Instafed © Diam.fom_ '
£ Tiweaded D) " Diam. from nm n.< i
= Perforations: Yes [ ]  No : |
‘9- Type of perforaior uzad I;\ . -
-g ’ SIZE of perdorations in. by in.
o pacforaiions from LX) .
8- perforations kom hio r. |
tDU ’ . pedorations kom o~ L8 — l
d).- Screens: Yes[] Mo |
~ Mamdechire's Name i
- Type Mode! No.
,a' Diom. Slot size . from; it to . |
g' Giam. Skct size ___fom f o n — |
- Gravelpecked: Yos L1 No|&]  Size of gravel RECEIYED |
‘g“ Geavel placed from Rt r !
- Swiaco senl: Yes (K Mol Towhatdeptr?_Z3’ Y MAY 141999
o) Material usad insoal __(a2grtnr i T 0T ECOTORY
= Did any strata contain unusabla water? Yes [ 1 No {J DE{;;"T“’[FMO JT
7] Type of waler? : Dopth of strata -
8 Method of ssaling strata off
©
= (1) PUMP: Manwractirmer's Name
o)) Type: HP.
L §) WATER LEVELS: Lusuoe sivaton workswted_7] [/ / 19, Complewd s 7K
o @ 2 o g mensesian " = : - : !
eI — e WELL CONSTRUCTOR CERTIFICATION:
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Log Well Construction

Depth (ft)
Geology
Unit
Soil
Sample

Above-ground completion set in concrete
0 with 2.5-foot well stick-up and expandable
IS Dry, brown SILT. cap. Protected by locking steel monument
5 S ¢ and by three 3-foot traffic posts.
Of—oe Dry, gray GRAVEL.
CZs L 8 feet: grades into fine-medium sandy.
> O ¢
155
O_‘ g_' 3/8" Bentonite Chip Hole-plug
2530 f B e 24 feet: to medium-coarse sandy.
3 O; 25.5 feet: thin horizons of clean fine gravel.
30400 29 - 31 feet: to slightly silty.
99
==
35 PEOPY 38 - 52 feet: to very moist.
O =0
40 > O ¢
O_e :'O._eﬁ:'
45 = Y % v 52 - 64 feet: to moist, fine-coarse sandy.
9Opd |
50 OO0z 6-inch Borehole
99
5500
> O ¢
60 ¢ e O e ]
PICOTL .
9 2y 5 Horizon of gravelly fine-coarse SAND.
70 0. f O e <
> O ¢
0. f O e ]
> O ¢
75 (o] f o e Horizon of clean, fine gravel.
> O ¢
803525
PEOPY To dry, with horizons of slightly coarse sandy.
85700 x]
> O ¢
90 40 f O e ]
> O ¢
95 O_e :'O._eﬁ:'
10
100 > "QQ Moist, gray, slightly gravelly, fine-medium SAND. 10-20 Colorado Silica Sand Pack (96-128
3 Qopv Q feet BGS)
105 47 : N o
OO 100 feet: grades into silty, very fine-fine. 2.inch, 20-Slot PVC Screen with Threaded
110 ; ; Pointed 6-inch Long End Cap (102.1 - 127.6
Moist, gray, very silty CLAY. feet BGS)
115
120 Depth to Groundwater: 122.43 feet BMP
(8/8/07)
125
130 (LTI 3/8" Bentonite Chip Hole-plug (128 - 130 ft
Total depth: 130 feet BGS. BGS)
135
Project Name: Thurston Highlands Well Name: P10 : -
Drilling Method: 5 1/2" Air Rotary Ecology ID: APCO78 Figure A-10
Driller: Ron ] MP Elevation: 483.71 GEOLOGIC LOG AND AS-BUILT
Firm: Environmental West Exploration Datum: NGVD 29 FOR PIEZOMETER P10
Consulting Firm: Racific Groundwater Group Installed: 8/7 - 8/2007 Shea, Carr, Jewell P G
Logged by: Tad Cline DTW: 122.43 BMP on 8/8/2007| Yelm, Washington g
Location: Thurston Highlands JC0701, 8/2007




Log Well Construction

Depth (ft)
Geology
Unit
Soil
Sample

Above-ground completion set in concrete

with 2.4-foot well stick-up and expandable
cap. Protected by locking steel monument
and by three 3-foot traffic posts.

m \loist, brown, SILT.

Moist to wet, brown, medium sandy SILT.

Moist to wet, brown-gray, clayey SILT.

3/8" Bentonite Chip Hole-plug
15 feet: to silty CLAY.

5 1/2" Borehole

Wet, brown-gray, very silty fine GRAVEL.

35 feet: slightly sandy.

h 4 Depth to Groundwater 35.87 feet BMP
(3/17/2008)

Moist, brown-gray, fine SAND.

40
] C> C Wet, brown-gray, sandy, very silty, fine GRAVEL.
45_' C> O C 44 feet: fine-coarse gravel.
] C>
50 C> q &
L C>
] C> 0
55 C} 53 feet: moist, very stiff.
g O C 55 feet: horizon of sandy, very gravelly silt.
1: C>
60 —| (> Q
1: O 67 feet: wet. =1 10-20 Colorado Silica Sand Pack (61.5 to
] (> C 76 feet BGS)
65 — O
] C> 0 _ _
i C> 2-inch, 20-Slot, PVC Screen with Threaded,
70 — Pointed 6-inch Long, End Cap (65.5 to 75.7
. C> 0 feet BGS)
1: C>
75 — O C — —
i Total depth: 76 feet BGS.
80 ]
Project Name: Thurston Highlands Well Name: P17 - _
Drilling Method: 5 1/2" Air Rotary Ecology ID: BAS470 Figure A-16
Driller: Tim _ VP Elevation: 349 56 GEOLOGIC LOG AND AS-BUILT
Firm: Environmental West Exploration Datum: NGVD 29 FOR PIEZOMETER P17
Consulting Firm: Pacific Groundwater Group Installed: 3/14/2008 Thurston Highlands, LLC P G
Logged by: Tad Cline DTW: 35.87 BMP on 3/17/2008  Yelm, Washington g
Location: Thurston Highlands JC0701, 9/2008
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Q (SUBMIT ONE WELL REPORT PER WELL INSTALLED)
o
% Construction/Decommission (“x" mn circle) :b 032 Q_‘7 Type of Well (" cirle)
3 & Construct'lor.l ) & Resource Protection
" O Decommission Original Construction Notice O Geotech Soil Boring
"= of Intent Number
= Property Owner Mﬁn_&emwés Assae. LiLc Site Addfezsj St [onypwre sf
o) i M
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3 Etrajnee, censed driller's ] Work/Decommusston Start Date _3 [tyloyr
— 1gnature and License no.
-‘% Work/Decommussion Completed Date 3// 4. /OX
s Construction/Design : Well Data Formation Description
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.| Report.

% Water Well Report

msﬂ,m, Sl Ongmal - Ecology, 1% copy - owner, 284 copy ~ drlller
ittt o

BCOL06Y .
Construction/Decommission

Kl Construction
[] Decommission ORIGINAL INSTALLATION Notzce

| 7 Ef , 2; of Intent Number
PROPOSED USE: omestic [ Industrial ~ [[] Municipal

[ Dewater [ trigation - ] Test Well [ Other
TYPE OF WORK: Owner’s number of well (if more than one)
aNew well [ Reconditioned Method : E Dug D Bored D Driven
[ Deepened [ cable Rotary  [] Jetted

DIMENSIONS: Diameter of well o inches, drilled “ 2 ft.
Depth of completed well i l 2 ft.

CONSTRUCTION DETAILS
Casing  [Hwelded G

” Diam. from Q ft. to [/ 7 ft.

Please print, sign and return to the Department of“Ecr,;ology

Current

Notice of Intent No. A//j? 9‘5—/
Unique Ecology Well ID Tag No. A k M - g ?3

Water Right Permit No. LxErnr 27
Property Owner Name (\DQ'\— T"} 05_’1'4.5.
Well Street Address / ¥ & 28 G-Aorex Ry S&

City ){ﬁ & 7 County Fbeyresron

Locationd/d-1/4 Me)s $ec25 Twd IR 4~
- WWM onc

Lat/Long (s, t, 1 Lat Deg Lat Min/Sec

still REQUIRED ) Long Deg Long Min/Sec -

Tax Parcel No, X 225220 F0>.

Installed: [] Liner installed " Diam. from ft. to

O Threaded ' " Diam. from ft.to ft.

Perforations: [_] Yes BEJ No

CONSTRUCTION OR DECOMMISSION PROCEDURE

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

. Method of sealing strata off

- Type of perforator used = information indicate all water encountered. (USE ADDITIONAL SHEETS IF NECESSARY.)
SIZE of perfs in.by_____in. andno.ofperfs_____from____ft.to___ ft MATERIAL FROM 10
Sqreens: [ ves ENO [JK-Pac  Location i \\ ce 56\,(\0{ o ( O
Manufacturer’s Name d? Y B A A J ’o 3 o)
E)l,f; Slot size from Model No. fto______ ft. Vs CP LV C oo Coe SQJ\J =
Diam. Slot size from - fl.to_ - fl. 5) ,\ ‘\Ia N C—l “AC_ +l ve : 3 O ) D
Gravel/Filter packed [ Yes No [ Size of gravel/sand C\ »n Sl / '{ + L q oCque l G f; 2 5/
Materials placed from ft. to ft. receyv S I_/, P) 2 q 7 é
Surface Seal: :m Yes [JNo  To what depth?T__l_Z_“_ J d@ nSe })Cv‘\ S Q(\o{ +
Material used in seal 80“_\°'\ lte IOS 3w { €S 96 // 7
Did any strata contain unusable water? I ves [} No
Type of water? Depth of strata

PUMP: Manufacturer’s Name
Type: H.P.

Artesian pressure Ibs. per square inch Date
Artesian water is controlled by

(cap, valve, etc.)

WATER LEVELS;_Land-surface elevation above mean sea level ) ft. '
Static level ft. below top of well Date = " a'of

WELL TESTS: Drawdown is amount water level is lowered below static level

Was a pump test made? O ves Z No  If yes, by whom?

Yield: gal./min. with ft. drawdown after. hrs.
Yield: gal./min. with, ft. drawdown after. hrs.
Yield: gal./min. with ft. drawdown after__________hrs.

Recovery data (tme taken as zerd when pump turped off) (water level measured from well

h ol

wp to water level} - TN LANYNY .
Time Water Level Time Water Level Time Water Level K h;( - h)’!_ h L)
8 2005
™ vy
Date of test -
Bailer test . gal/min. with ft. drawdown after, hrs. AR et .
| wWastmuton-State
< Airtest l 3"’1 5 gal./min._with stem set at ,DO fi. for g ¢ 5hrs. ) g &
Artesian flow : § g.p.m. Date Depul trr ent Qf ECOIOEL

Was a chemical analysis made? [[] Yes [JNo

Temperature of water

Start Date 7 =ll-0 5 Completed Date 2 -1a"0 S

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its combliance with all
Washington well construction standards ateria /iused nd the mformanon reported above are truegto my best knowledge and belief.

Driller/Engineer/Trainee Name (Print)

Driller/Engineer/Trainee Signatu

Drilling Company > a“mb/ a2 éﬂ’&/ﬁ&
Address ag&'}l /5’7&/ )

City, State, Zip @27/ Ton /% 71/3’5’V

4 )
Driller or trainee License No. lllﬁ g (l 75
v

If TRAINEE.
Driller’s Licensed No.

Contractor’s

Registration No£4o¢f<co 55 L bue 7 JF— o

Dritler’s Signature

Ecology is an Equal Opportunity Employer. ECY 050-1-20 (Rev 2/03)



Project Name: Tahoma Terra

Well No. : MW-3

Location: Yelm

DOE Well No. : APF 880

Drilling Contractor : ESN NW

WELL INFORMATION

Drilling Equipment : Power Probe 9500

Total Depth : 29.5 Feet

Driller : Don Harnden

Casing : 17.5'x 1"

Logged By : Kevin Vandehey

Screen Length :10'x1"

Date : 6/8/07

Filter Pack : 10/20 sand

Depth to water:  N/A

Seal : No. 8 Bentonite

INSIGHT GEOLOGIC, INC.

\

Depth/Feet
Lithology
Inches Driven
/Recovery
USCS

SOIL DESCRIPTION

Well
Constructio

n

".7.|48/32) SP

coecl48/44

SAND: Light gray fine sand, loose, moist

~.7[48/48

Grades to fine to medium sand

1" PVC casing

D=0 48/34 GM

— IPEH%Sw
S-S 48014

opies GRAVEL WITH SAND: Light gray fine to coarse gravel with fine to
(020 coarse sand, dense, moist

LS Very dense, no samples taken

&———— 0.010 inch slotted screen

Concrete

Bentonite

10/20 Sand




RECORD OF BOREHOLE THOMPSON CREEK MW  sHeeTtof ¢
PRCJECT: Yelm Groundwater Study DRILLING DATE: 11-9-05 DATUM: ELEVATION: Not Surveyed
PROJECT NUMBER: 043-1328 DRILLING METHOD: Hollow Stem Auger AZIMUTH: N/A INCLINATION: -90
LOCATICN: Thompson Creek DRILL RIG: Canterra CT 450 #123 COORDINATES: not surveyed
SOIL PROFILE SAMPLES FIELD QOBSERVATIONS WELL CONSTRUGTION
T = NOTES
E & = 2 w E WATER LEVELS
= I WELL
a DESCRIFFION S 128 & g COMMENTS GRAPHIC
g |gu| F 5
g |0 2
\0]
—? T 50650
SANDY SILT w/ GRAVEL
dark grayish brown {moist 10YR 2{2); poorly graded,
subrounded gravels 1-2" dia.; fine sands; very soft B/a* bentonite
3 ML chips
i |
20-60
WELL-GRADED GRAVEL w/ SILT and SAND
dark brown (moist 10YR 3/3); subrounded/subangular
gravels 1-2" dia,
1" 5/4Q solid
B GW-GM PVC plpa
— 5
i 6.0-7.5
POORLY GRADED SAND w/ GRAVEL
brown {moist 10YR 4/3); trace gravals
subrounded/subangular ta 1" dia.; soft; moist sP
7.5-100
WELL-GRADED GRAVEL wi! SILT. and SAND
B brown (meist 10YR 473); gravels to 3/4" dia.; moist
GW-GM
—10 T55-150 m
Same as above, dark grayish brown (moaist 10¥R 4/2);
trace gravels to 1" dia.; fine sands
Water encounterad at 12' bgs.
3 1" $/40, T
0.010 slotted
prefabricated
screened well i
2 Calorado
g sand filter {10 |
& x 20 mesh
s1Ze,
g )
9
=] -
= I T T
o POORLY GRADED SAND
(99 greenish gray (wet 10GY 5/1); trace silt; soft
al 16.0-17.0 7
S SILT
b greenish gray (maist 5GY 5/1); soft ML
] Lt
ol BOH - -
g Boring completed at 17.0 ft. o
<
o
o
= -
o
I
=
[}
[}
-l -
-
a4
o
o
S
G20 -
(LI:.;
o LOGGED: Ken Janssen
Z| DRILLING CONTRACTOR: Hott Drilling, Inc. . .
a DRILLER: Ken Phillios 9 CHECKED: Mark Wirganowicz yGolder
% ' P DATE: 5/8/2006 Associates
o




— >
E o 2
P R 2 =0 L .
i1 o £ Q€ og Well Construction
[9) [7) o} (/2] ©
e () n
0 5 o o . .
Jorees Moist, light brown, silty, very fine-fine SAND. Fljsh mounted complefion sat In d°2{?§r§;§
it 4.5 feet: Horizon of gravelly sand.
S IR
10— I 5 1/2" Borehole
oy Moist, brown, fine-medium sandy GRAVEL
Onier (COBBLE?).
STASTA
15— OO0z
Ky Op: 3/8" Bentonite Chip Hole-plug
{0 =0
K594 L
10 f e e 1 &
07054 &
_(>; = -_Q Sa (=]
Fielte. Very moist, fine-medium SAND.
20— . 5 5 .:
| : : : Depth to Groundwater 22.33 feet BMP
Joos 1Y (8/7/2007)
% [Z %e Moist, brown-gray, silty, fine-medium sandy :eoétZSGCg;orado Silica Sand Pack (23-35.3
BRoL GRAVEL.
SAEAE
(==
Koy
"(>' f oy f b
15700 Wet, gray, gravelly, silty, fine-medium SAND.
VY
AAAd
SO0
eV 2-inch, 20-Slot PVC Screen with Threaded
1,78, Pointed 6-inch Long End Cap (24.8-35.3
75,7, feet BGS)
®,
ASA
VA A
_ '/Eﬁ //- '/E,/-//- 34 feet: to no silt.
LA
35— -
| Total depth: 35 feet BGS.
Project Name: Thurston Highlands Well Name: P12 : R
Drilling Method: 5 1/2" Air Rotary Ecology ID: APC076 Figure A-12
Firm: Environmental West Exploration Datum: NGVD 29 FOR PIEZOMETER P12
Consulting Firm: Pacific Groundwater Group Installed: 8/6/2007

Logged by: Tad Cline
Location: Thurston Highlands

DTW: 22.33 BMP on 8/7/2007

Shea, Carr, Jewell
Yelm, Washington P g G

JCO0701, 8/2007




Please print, sign and return by mail to Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. Z 161y

(SUBMI['H" ONE WELL REPORT PER WELL INSTALLED) Type of Well (select one)
Canstruction/Decommission (select one) e

. [ AResource Protection
-L_IConstruction i '?73 =03 [ ] Geotech Soil Boring
[] Decommission ORIGINAL INSTALLATION Notice

Consulting Firm e C ounpied, - Dy Site Address /\),:51‘ yg/M Loaidey. o/ obeel

Unique Ej}?gg% L [Dv- ’ 2 City )(o / M County j—é,qz\ﬁ-y

Tag No. Select One [AEWM
Locatio&ﬂi—l/@ /4 Sec2 Twn m‘jm %1 o
“WELL CONSTRUCTION CERTIFICATION: 1 constructed and/ar oL
accept responsibility for construction of this well, and its compliance with all .
Washington weli construction standards. Materials used and the information reported Lat/Long (s, t, r LatDeg____ _ LatMin/Sec
above are true to my best knowledge and belief. ‘ still REQUIRED) Long Deg Long Min/Sec
Z,DﬁllerDEnginéerDTminee Name (Print) ,/‘Z:-’& /g( é,\//( Tax Parcel No.7f L4 09000 o

Driller/Engineer /Trainee Signature : dor U 4 Diamet “ Static Level * ’

Driller or Trainee License No. W—* il Cased or Uncased Diame er,L atic Leve ﬂ*
: Work/Decommission Start Date §/4/07

If traimee, licemsed driller’s

( . J Work/Decommission Completed Date &ZA/ 27

Signature and License No.

. Construction/Design Well Data Formation Description
ﬁ:‘hjw “eomereke D/‘; ” m;z‘/’lli)‘(: A/ Eoﬁly 5‘0117 5/&\)‘( 5 (
, Cuswoy D' shwg puc axm® wl/grewels
< Lok e 55 fors
/ Screen: A'sch o PUL L0220
28+ 25
é S 10120
0] -5 22+ 3§
: Seuls Bevtow b ch.fs 35
3 240 22

I
|
l
l
l
|
|

O AR RN

l

I

|

|
i

|

o

|

|

|
s

|

|

|

|

|

I

- SCALE: 1=__36& PAGE__) OF _f

ECY 050-12 (Rev. 2/03) Ecology is an Equal Opportunity Employer.




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

HATER WNELL REPORT Start Card No. 012495

----- _— ] STATE OF WASHINGTON Water Right Perait Mo,
(1) OMNER: Name WILLUBETT STONEY & KATHY Mdress 14812 BERRY VALLEY R0 YELN, WA 96597
(2) LOCATION OF WELL: County THURSTON “SENM W LM Sec24 T17 K. RIE W

(Za) STREET ADDRESS OF WELL (or nearest address) SAME

(10) WELL LO6 i

'
1

.................................... [
1

{4) TYPE OF WORK: ?Yger's N::ber of)vall ' Fo;lationi Descrige gy cgaor charigter, ?ize of saterial
more than one .1 ano structure, and shov thickness of aquifers and the king
NEN WELL Nethod: AIR ROTARY i and natyre of the material in each strgtul enetrated, vith
B sssssxxzxzzcczzzzi 3t least one entry for each change in formation.
(5) DIMENSIONS: Diaseter of well 06  inches ! - - -
Drilled 90  ft. Depth of completed vell 90  ft. ] ¥a;g§;tL ' SRUH P10
Ez=TsiszzzmED z SEESECIESSssSsEizTEEZEErsSsssosSIEEIISSEEsEx H ! ! 2
(6 CONSTRUCTION DETAILS: ) i TOPSDIL BRAVEL COBBLES V2 ]
Casina installed: 06 * Dia. fros 0 ft. to 90  ft. } GRAVEL CCBBLES SEEPAGE ] P19
WELDED * Dia. froa ft. to ft. 1 CLAY GRAVEL COBBLES 19 T
* Dia. froa ft. to ft. | LDOSE GRAVEL CLAY AND WATER 18
. --- ---- i GAND GRAVEL WATER B2 1%
Perforations: NO : ! :
Trge of perforator used _ . i : !
§1Zt of perforations in. by in. ' | :
perforations from ft. to ft. ] : :
perforations froa ft. to ft. ] | :
per forations from - ft. to ft. E E !
Screens: NO ; ' i
Hanufacturer's Name ' ' '
Type Nodel Neo. i ' i
Dian. slot size fron ft. to ft. | i :
Diaa, stot size fron ft. to ft. E E i
Gravel packed; N0 : Size of 2ravel ' R N i ]
Gravel placed froa . fi, to  #5. R jf;} &5 . : ;
Surface seal: YEB To vhat depth? 18 ft. ! . 3 ' :
Material used in seal BENTONITE CLAY - i ; i :
Did any strata contain unusable water? N0 : ' '
Type of vater? Depth of strata - ft. | o : i
Hethod of sealing strata off : - : '
EEZEETTEs==aE H - H H
(7) PUMP: Manufacturer's Name ! X : |
Type H.P. ' ‘ E )
(B) MATER LEVELS: Land-sur face elevation , : . ' :
above e2an sea level ... fs. i :
Static- level 22 ft. belov top of vell Date 04/17/89 | : !
Artesian Pressure Ibs. per square inch Date / / ] j
Artesian vater controlled by i | ! !
Work started 04/47/89 Conpleted 04/17/89
SSTE==Faz R ERRERIZ2SEISSEEISICIsEzgTEs SECEZTRTRT=ZTE=STSSSEC ==

WELL CONSTRUCTOR CERTIFICATION:
I constructed and/or accept responsibility for con-
-struction of this well, and its compliance vith-all

= = b - e
(9) WELL TESTS: Dravdown is amount vater ievel is lowered belov
static level.
Has a pusp test sade? ¥0 1 yes, by whow?
Yield: gal,/ain vith 1t. dravdown after hrs,

knoviedge and belief.

NAME RICHARDSON WELL DRILLING
(Person, firm, or corporation) {(Type or print)

ADDRESS PO BO)-$4427 TACON %
. Date of test /[ /
Bailer test 9alllin. ft. dravdown after hrs. | [SIGNED] 2 —License No. 1424
Air test 20  gal/min., w/ stes set at 85  ft. for ¢ hrs, | T

Artesian flov g.p. b Bate i Contractor's
Teaperature of water Has 2 chemical analys:g nade? ND 1 Registration No. RICHANE3210B Date 03/11/89

Recovery data ,
Tise ~ Mater Level Tise Mater Level Time MWater Level

)
(1
[}
3
1
]
1
[]
]
)
i
]
]
3
t
1
L]
r
]
¥
L
i
i
]
]
1
]
]
i
'
3
[]
b

Washington vell construction standards. Materials used
and the inforaation reported above are true to my best

TITTTH



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

StartCardNo._W123417

m':glﬁ':‘.'l:fngg":;!‘cow e WATE R WE L L R E PO RT UNIQUE WELL 1.0, ACY 777

Second — Owner'
Third Copc‘;p-! Dritler's c:,gym STATE OF WASHINGTON Water Right Permit No.
{1) OWNER: neme_ HOFFMAN, JESSE advess_ 9910 DURANT ST, S.E. YELM, WA 98597
(2) LOCATION OF WELL: cowry _ [HRUSTON . SE 0 NW e 24 ¢ 17 R 1E G
{28) STREET ADDRESS OF WELL (or nearestacaress)_ 9910 DURANT ST,SE YELM, WA 98597
(3) PROPOSED USE: (& Domestic industial O] Municial O] (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
g g:gaﬂon Test Wall [ Other n Formation: Describe by coler, character, size of material and structure, and show thickness of aguiters
Water and tha kind and fature of the Materiat in each stratum penetrated, with &t least one entry for each
. Owner" er of change of information.
(4) TYPE OF WORK: Qwners pumber o well —— =— =
Abandoned [ Newwel YO Method: Dug O Bored I
Despened [ Cable O Criven] | BROWN BOULDERS COBBLES GRAVEL SAN
Reconditioned [ Rotary (X Jatted 2 SILT 0 30
{5) DIMENSIONS: Diameter of well 6 inches.
prited 137 feet. Depth of completad weil 137  » | DARK BROWN COBBLES LOOSE GRAVEL
SAND SILT WET 30 33
(6) CONSTRUCTION DETA()ILS: s 137
. +1,
Casing inatajled: ' Dam. kom h.to " | BROWN BOULDERS COBRLES GRAVEL SAN
Liner installed [] ~ —————  Diam. from #.to t |'SILT SOME WATER . 33 40
Threaded O " Dlam. trom ft. to fi.
Perforstions: Yes (]  No X GRAY SILTY SAND WET 40 50
Type of perforator used
SIZE of pBI'fDI’BﬁOﬂS in, by in. GRAY CLAI 50 6 5
perforations from ft. to n
periortions from 1o " | GRAY COBBLES GRAVEL SAND CLAY 65 70
pertorations from ft. 1o ft
Screens: Yes D No [E
Manufacturer's Name SOME WATER 70 74
Type Madel No.
Diam. ___ Siot size from . to f | BROWN COBBLES GRAVEL_SAND SILT WET 74 90
Diam. Slot size from ft. to ft.
Gravelpacked: Yes [ ]  No Kl  Size of gravel BROWN COBBLES GRAVEL SAND SILT
Gravel placed from o n | SOME WATER 3-5 GPM 90 103
Surfaceseal: Yes (K] No[]  Towhaldept? 16 .
Material used in s8al BENTONITE CHIPS REDDISH BROWN COBBLES GRAVEL, SAND
Did any strata contain unusabie water? Yes [:] No If] SILT SOME WATER 3-5 GPM 103 112
Type of water? Depth of strata
Method of sealing strata oft BROWN COBBLES GRAVEL SAND SILT
SOME WATER 5-7 GPM 112 120
{7) PUMP: Manutacturer's Name
Type: H.P. BROWN COARSE GRAVEL SAND SILT WATHR 120 | 137
(8) WATER stngs Land-aurfoce elevation - Work Started 12/29/9%. completesa_12/30/99 1w
Ve
Stati lovel iwormawer o _1Z/30795 WELL CONSTRUCTOR CERTIFICATION:
pressure lbs. per square inch Date
Artesian water is controlied by I constructed and/or accept responsibility for construction of this well, and its
{Cap. valve, eic.} compliance with all Washington well construction standards. Malerials used and

the information rted above are true to my best knowl and belief.
(9) WELL TESTS: Drawdown is amount water lavel is lowered below static level repo y ode

Wasapumptestmade? Yee (] No[E  iyestywhom? | \aue TACOMA PUMP & DRILLING
Yiald: gal./min. with ft.orawdownafter _____ hrs. (PERGON, FIRM, = PRINT)

. . . v | Addess 30316 MIN. HWY. GRAHAM WA 98338

" " I " . ‘/ é 24 32
Recavery data {time taken as zero when pump turned off) (water level maasured from well (Signed) %/L‘f } ernse e
top to water level)
gomraclor s
noveRkoMPD203PF Date /C’/ PO w

Time ‘Water Laval Time Water Lavel Time Water Lovel
(USE ADDITIONAL SHEEI’S IF NEC_ESSARY)

Date ol test
Bailer test gal./min. with fi. drawdown after hrs. . . ) . .
Airtest gak./min. with stem set at 135  §for 1 fws Ecology is an Equal Opportunity and Affirmative Action employer. For spe-
Artesian flow gpm. Date cial accommodation needs, contact the Water Resources Program at {206)
Temperature of water Was a chemical analysis mede? Yes L] No 407-6600. The TDD number is (206) 407-6006.

ECY 050-1-20 (9/83} * * 1



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with
Department ot Ecology Application No.
e e WATER WELL REPORT _
Dy s Copy BTATE OF WABBING'I'ON Permit No. ... oo,
(1) OWNER: name..T_od Foreid Address Bt..3 Box 3861 Yelm, Wa. 98597 i
(2) LOCATION OF WELL: couny............ Thurston - W ME i sec ¥ 71T w, 5B wail
Bearing and distance from section or subdivision corner -
= —— —
(3) PROPOSED USE: Domestic X Industrial (] Municipal g | (10) WELL LOG:
Irrigati Test Well Oth F Describe b lor, charact structure, il
| e iy i B
] ed, with a one entry for cach change
o O ber of 11
(4) TYPE OF WORK: Owhers oo e Y oo, MATERIAL FROM"
New well ( Method: Dug (] Bored [J
Deepened m) Cable [] Driven O Mili—imd 0
Reconditioned [J Rotary @ Jetted [ | _Gravel & boulders
—Seapage 0 -
(5) DIMENSIONS: Diameter of well ... 6. nches. Clay gravel & boulders 2
Drilled.... 6l ft. Depth of completed weil (L1 ... 2 | "yl 1 ks
(6) CONSTRUCTION DETAILS; Gray clay g
Casing instaled: § O w8l n m&i‘m €9
Threaded O 2 1o o | -Mater & grave 84
WeldedK] ft. to 1.
Perforations: vesn wnoyp
Type of perforator used
SIZE of perforations ... 10, BY e 1T1.
- perforations from ... ... ft.to ... 1t
... perforations from ... P4 20 e 28,
ceverenreess DOYTOTAHIONS TPOM cocrevocecriiniacas £t. to ®t.
Screens: Yes [ No X T J',.‘—':a T e W E_\\
Manufacturer’s Name - A
Type. Model No......oomvmcecennians
Diam. .......... Slot size from ft. to ft. T T -
Diar. ............ Slot gize . trom tt. to . o S -
Gravel packed: v, 0 No¥ Sizeotgravel: ... o R o
Gravel placed from ft. to . o .
' (\g'_j[, PPN RS Yeaaumeswe = u‘ﬁea“
Surface seal: vesX] No[ To what deptn? .20 #n
Materlal used in seal .. Bentonits
Did any strata contain unusable water? Yes () NoXl
Type of water?.......... ... ... Depth of strata ...
Method of sealing strata off
(7) PUMP: mManutacturer's Name._.. None
Type: HP
. Land- 1
(8) WATER LEVELS: Land-surface elevation
Static level L8 ft. below top of well Date.. 11»2&-?3
ATiesian presBure ... 1bs. per square inch Date..
Artesian water is controlled by
(Cap, valve, etc.)
9) WELL TESTS: Drawdown 1s amount water level is
9 towered below static level work started. 11=@8 1973 completed.. 11m28 .. 19.73
Was a pump test made? Yes [} NoX) If yes, by whom?.........ocoovvoovoovrenens 3 g
Yield: gal./min. with tt. drawdown after hrs. | 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 dafi'.af (time tﬁlkten :3 ul"to 1;hen] )pu.mp turned off) (water level
measured from well top to water level
Time Water Level | Time Water Level Time Water Level - NAME... mc%gn‘ﬂge%}m%}&w cc(!;!me or prlnt)
Date of t
Bailer test oo GALIN. with. 2 £t. drawdown after...
Artesian flow g.p.m, Dau...nﬁzﬂ-:’a ittt
Tesnperature of Water........... Was a chemical analysis madet Yes O NoXl. | License No. 223=02=6500......... Date..12=13.. ..., 19.73

(USE ADDITIONAL SHEETS IF NECESSARY)

8. F. No. 7356—-0S—(Rev. 4-71), . B




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

. Plle Original and First Copy with

Copy — Gwoses Copy

Copy — Driller’s Copy
o L R

WATER .WELL REPORT
STATE OF WASHINGTON

Application NO. e crecmnsiinn

Permit NO. ... <o

(1) OWNER: yame___ William C, G1bby

Addru;.”. # 1 Box 19.0-9' Y‘l., w.. MI

(2) LOCATION OF WELL: couny,.... Thurston

Bearing and distance from section or subdivision corner

E’c m5‘4See 24 T]'T N’..l’;n 'wx.

(3) PROPOSED USE: Domestic XX Industrial [J Municipal [
) Irrigation [J Test Well [] Other (8]

(10) WELL LOG:

Formation: Describe bP color, character, sixe of material w, and
show thickness of aquifers and the wind and nature of the n
stratum penetrated, at least one entiry for each changs of 10"#

(4) TYPE OF WORK:- ?1? ?tg;: 'tl.h‘‘llimnbgfaeo)t well‘ MATERIAL TROM i)
New well” X Method: Dug (0 Bored [] 'I'op soil & gravol ) 1
Deepened (n| Cable J Driven [J & .
BomitowiQ____Rowr s 0| oas & boulders 32
j : ers )
(5) DIMENSIONS: Dismetes of well .0 inches. Gravel, little water | ¥
Dritled. ... M........... #t. Depth of completed well..._._..SA..... 2t ch:[ 51'&?.]. & Boulders ‘3 g
(6) CONSTRUCTION DETAILS: Clay & gravel, water 9. 3
Casing installed: _ €~ piam. trom Q... #t. to .. 83 .
Threaded O . . . ft. to ft. -
Welded (X oo Diam. from ft. to ft. T
Perforations: veapg nNo[x Loy
Type of péiforator used .
SIZE of perforations -in. by in.
ernerermeeneeeees pREfOrations from ft. to ft. ] *
- e . pRTfOTAtions from ft. to . 0
— ... perforations from ft. to ft.
Screens: yes 0O Noxx
Manufacturer’s Name
Type. Model No....ocmeermerensesee
Diam. ............. Slot size from it. to ®.
Diam. ............. Slot size from ft. to 1t.
Gravel packed: Yes(] Nof(l Size of gravel: ......cmvvemnrreees
Gravel placed from #t. to it
Surface seal: yeaZ) . No[: To what depthr —. 29 n e
Material used in seal..... Bon L EEL f,[ ‘U = : ‘
Did any strata .contain unusable water? Yes (J No I
Type of Wwater? oo . Depth of strata_......veicemere . ] _
Method of sealing strata off =
(7) PUMP: yanutacturers Name O S ST D S !
Type: HP . o '_‘n__
(8) WATER LEVELS: e e @ gt
Static level 2 £t. below top of well Date= 3’[6
Artestan pressure ...............-..lbi. per square inch Date.................
Artesian water is controlled by.
(Cap, valve, etc.)
Drawdown is amount water level is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes [1] No [l If yes, by whom?....oonenes
Yield: gal./min. with ft. drawdown after

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

Time Water Level | Time Water Level Time Water Level
Date of t,
Baller test.. 24 . _gal /min. wlth..z..Stt drawdown aﬂerl.hu
Artesian fow gom, Date.. M6

Temperature of water........... Was @ chemical analysis made? Yes [ No i

Work started 1/1 2/ l976 Completed............;.‘ﬂ..z......g. 0. ...

WELL DRILLER'S STATEMENT:

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

NaME.. Richardson Well Drilling Company
(%ype or print)

9Bhak

(Person, firm, or corporation)

P.0, Box 43408, Tacoma, Wa.

License No22}-09-55°° ........... DateF. ath "4 i

(USE ADDITIONAL SHERTS IF NECESSARY)

ECY 050-1-2¢



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

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. .. o

Permit No. ....

(1) OWNER: pnume Douglas L, Cameron

Address. REe # .3 Box 32h9, Yelm, Wa, 98597

(2) LOCATION OF WELL: county.. Thurston

— NEV‘ NE 1 Sec 24 TlT N..R]'E WM.

Bearing and distance from section or subdivision corner

Domestic X Industrial [ Municipal [J

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

r's number of well

(10) WELL LOG:

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

(4) TYPE OF WORK: (i OTe than ONe). ... ... MATERIAL FROM TC
New well [b: 4 Method: Dug ] Bored [ .
Deepened [m} Cable [ Driven [J TOP soil 0 5
Reconditioned [] Rotary (§ Jetted O | S20d & gravel 5 20
Hardpan 20 40
(3) DIMENSIONS: Diameter of well ............. 6..... nches. Gray clay, gravel & some water T} ()
Drilled............ 8l ... ft. Depth of completed well..._._. 801t W m ﬁ“*
(6) CONSTRUCTION DETAILS: Gray clay & gravel 63 gg
Casing installed: 6 - 0 80 Gravel, water 7
mg o d " Diam. from ft. to . Boulder 80 8‘.
Threaded [J] ... " DMam. from ft. to ft.
Welded ¥ ... Dam. from ft. to .
Perforations: vag NoEX
Type of perforator used
SIZE of perforations .............ees in.
ereermenen. pOTforations from ... .. ft.
.... perforations from ... - .- It.
v PErforations from ... 1®t.
Screens: Yes [] No BI%
Manufacturer's Name
Type. Model No..oooeeee
Diam. ............... Slot size from ft. to .
Diam. ..o Slot size from It. to I,
Gravel packed: Yes[J No¥X Size of gravel: ..o R E c: 1E l d E ot
Gravel placed from tt. to . o ~
Surface seal: vesgy No[l To what deptt? .....20... 2. G 21 B4
Material used in sezl..Baentonite OGT
Did any strata contain unusable water? Yes O Ne % _...-.-ruh:;"'l_' QFf ECUL
Type of Water? o oecerereesrnree. Depth 0f BETAEA.cceemeerteeeeeeee PLYAn 1‘1 + nrhiONAL OFHCE
Method of sealing strata off SOUTHW‘:D‘ LAl
(7) PUMP: Manufacturer's Namo...g:é'..c..g..ZZi Bros., . 1Inc,
Type: Submersible,.. SS4B...uwn. BHP1/2 .
(8) WATER LEVELS: e e ava. . ooy th.
Static level 29 ft. below top of well Date..
Artesian pressure ..................lbs. per square inch Date
Artesian water is controlled by.
(Cap, valve, etc.)
. d
(9) WELL TESTS: gﬁgeg%l?wamggtlgvﬁfr fevel s Work started 7/ 8/ 197“’ Completed.............T.ég.(.._....... 1977"

Was a pump test made? Yes [] No (¥ If yes, by whom? ... . I,
Yield: gal./min. 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 Water Level Time

Time

Water Level

Date of test 7/ 8/7 4
Bailer test...}D... gal/min. with...@0. . ft. drawdown atter......h.....hrs.
Artesian flow. g.p.m. Date
Temperature of water............ Was a chemical analysis made? Yes ] No ﬁ

WELL DRILLER'S STATEMENT:

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

(Type or print)
98LLY

(Person, irm, or corporation)
P,0, Box 44408, Tacoma, Wa,

______ .éé:.u

" iWell Driiler)

Address.

{USE ADDITIONAL SHEETS IF NECESSARY)

8. F. No, 7356—0S—(Rev. 4-71).

-
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7] Recessional Outwash (Qvr) - Sand and gravel, locally including low-permeability Salmon Springs (?) Drift (Qc) - Pre-Vashon glacial deposits of sand and gravel typically
- :“| moraine deposits (Qvrm) of unsorted and unlayered rock debris known as till; groundwater stained red or brown; groundwater is confined.
is mostly unconfined, but perched water conditions occur in areas of Qvrm deposits.
. Till (Qvt) - Unsorted and unlayered deposits of sand, gravel, cobbles, and boulders v Water Level
in a compacted and indurated matrix of silt and clay with some lenses of clean sand E Screened Interval
and gravel; confining unit.
. Advanced Outwash (Qva) - Gravel in a matrix of sand with some sand lenses; Note: See Figure A-1 in Appendix A for cross section location.
groundwater is confined. FIGURE 3
. Kitsap Formation (Qf) - Predominately clay and silt, with some layers of sand and CROSS-SECGTIEO?‘IL(B)S;BIg
gravel, and may include some till or till-like deposits; confining unit.

CITY OF YELM SW WELL 1A DEVELOPMENT PROJECT
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WATER WNELL REPORT Start Card Mo, 012479

STATE OF NASHINGTON Hater Right Perait No.
SEEXERENSEITZETXE =zTT= it e S T 2 2 T 2 S R PR B B
(1) OWMER: Mase FORRESTER, JAMES Mdress PO DOX 524  YELN, WA 98397-

. RREEARERM IR IR TSRS ESSE LIRS SIS TR T I TR e SRR S S N S S R S NS EE R RRECSETEETI RSOSSN =

42 - LOCATION OF WELL: County THURSTON “W /4 BE/4 Sec? TIT N, RIE W
Ca) ST LT ADRESE G VELT L RETONL address) 15140 FOL HILL B0
EZEZTERER

- €3) PROPDSED USE: DOMESTIC 1 (10) WELL 106

ERELEEEEEREEEEEE RED ‘I“I“’I:B '

(4) TYPE OF WORK: Ouner's Nuaber of well 1 Foraation; I}escnbe by color, character, size of saterial”
- (If more than one) l and structure, and shov thickness of aquers and the kind

NEW MELL Method: AIR ROTARY ‘ i and nature of the saterial in each stratus penetrated, vith
EERERIEES f—— sezz2zsssszszasezcoazszszzszess ) 3t least one entry for each change in forma lon-

(5) BINENSIONS: Dianeter of vell 6 inches -}

Drilled 136.7 ft. - Depth of colpltted vell 136.7 ft. i MATERIAL ' FRON ¢ T0
ZTTTEET usu:' TOPSOIL -COBBLES ) b4
(6) CONSTRUCTION DETAILS: ! HARDPAN ES BOULDERS 104 11k

Casing installed: 6  * Dia. fron 0  ft. to 136,7 ft. | CLAY GRAVEL COBBLES P16 13

. * Dia. from ft. to 1t. | BRAVEL SILTY v I |
* Dia. from fit. to ft. | CLAY GRAVEL 140
i GRAVEL CLAY T4 )60
Perforations: N0 } GRAVEL CLAY SEEPAGE ' % 1 %8
: 'ln e of perforator used . { HARDPAN SRAVEL ! 104
S £ of perforations in. by in. | LOOSE QRAVEL CLAY vl 1l
-perforations from ft. to ft. , ! LODSE SAND SRAVEL HE TV V-
- perforations fros ft, to ft. 1 LOOSE SAND GRA 1128 ! 136.7
- perforations fron . to ft. 5 5 5
lttuns: ] : ' ]

- Manufacturer’s Name _ o " : !
.-Hn Model No. : L o ! :
“Has. slot size fros ft. to ft. | i ¢ . '

.. Haa. slot size froa ft. to . 1 T - '

13 - fyuns “n 3

- Gravel packed: W Size of gravel : oo 2 N !

. :f)lull froa - ft, to f!. _ i =7 o ,»,j 'l
3 R i : i I — -J 4 ¢
: rmnl YEB - To vhat depth? 18 ft. | = 1 i

i 1al wsed in seal DENTONITE CLAY ' : ) 3 '

hd an ltuta contain unusible vater? N _ ! -— \ :

¥ - Depth of strata ft. |} £ 1 !

ol’ uahng strata off v - ' :

SRR RN ETE R R TETE BT E: TREXLTEERTE | H H
4} ﬂll’s ilanulutuur's Nane ] i i

: . Typr ; - K.P. v ' i
““m { -3 ZRTETET 1 H
(B) WATER LEVELS: Land-surface elevation i : '
T 4 g i s g TR P

b - e . o ol v | i i

o C*’l‘:l"ﬂ ; m&b:. o sq:gu Inch la e 1! ! _ I i

ll water coatro .
C g d e Work started lllﬂfﬂ o Coapleted lllﬂlﬂ -
"""mm TESTS: Dravdovn is, aaount yater Teval is lovered belov | WELL CONSTRUCTOR CERTIFICATION: .
' & : :';"t :tlt}ll:,lw ol. " “h “hoa? E !icooﬁrlct:dt:ndlorlrtnt ruponsﬂlnhty '°§a‘°'1'5
m 1] on” - struction of this we s coapliance vith a
" o y it. !nwdo\m after brs. iashington well construction ltmdafds. Materials wsed

'mm. ol lnin vt

B

i and the information reported above are true to my best
'I . knowledge and hlui.'

Retoviry data
Time ! Mater Level Tise Water Level Time ater Level | i e RICKARDSON WELL Ill.l.lﬂ )
o (Person, firn, or corporation) (Type or print)

S § ADDRESS P ll L 44427 _
: Bateof test [ 1 : . :
Bailer test ’:lfnn. ft. dravdown after frs. : [SIGNED) FLicense No. 1424
ﬂ;'tut 20 gal/ain. v/ stes set at 132 ft. for | sl

. Artesian flow ~ - g.p.0 Date -} Contracter
Teapavature of vater * Nas a cheaical mlysis lm" M ! I!gututmn No. RICHANS22109 Date 12/01/88

mma— EEERREEREECCEELE




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Fiia Orltié}.ly o}nd !‘lnt.Copy with w ATER WELL REPORT Application NO. ...

— Owner's Copy
Third Copy — Driller’s Copy
BSTATE OF WASHINGTON Parmit No. .... ..

(1) OWNER: wame Muc. L3ud Larvton.... LO: Ltk rsralliL. (#_c,l.m Wash......ui.i:iéfa ..................................
(2) LOCATION OF WELL: County\ﬂéfnf/?ﬂ DT Tk 23. 2 ... VR 1 See.mS .47 x. 5l Bwn

Bearing and distance from section or subdivision corner ;m Q%MMQ <

(3) PROPOSED USE: Domestic ¥ Industrial [] Municipal O]
Irrigation [1 Test Well []J Other 0

(4) TYPE OF WORK: Owner's nhumber o't well

(if more than one). ... e
New well p Method: Dug (0 Bored [J

Deepened 0 Cable [J Driven O
Reconditioned {1  /4//] Rotary l Jetted O
(5) DIMENSIONS: Diameter of well .4 inches
prived LLY ... #. Depth of completed weil../ i’y ...

(6) CONSTRUCTION DETAILS: Flts / /fiéw&aw
C”in‘mt‘ued' é ' Diam. from ... 0 ﬁw/jqn

. Threaded [} * Diam. from . to .
Welded ' Diam. from . to 1.

Perforations: vesg Nof
‘Type of perforator used............. Lofth €0 Sl bl
SIZE of perforations ...

rreemmreerneeeereee. TTOTAtIONS £TOM el
s peTforations from ...

(10) WELL LOG:

Formation: Describe b color, character, size of material and gtructur d
show thickness of aquifers and the kind and nature of th terial i  edc
stratum penetrated, w&h at least one entry for eachfchaen;ncuoff ’omn :ic::nh

MATERIAL FROM TO

_LBBown Yand L egavel: o |«

MLLM_Z?L_@QC/L« i S

A_&Mﬁam ¥ Dé'mn -

GRRiru St | 2y
/ vel | ¥ L/i_

LEY

Pt ———
‘Screens: ves [ No
Manufacturer's Name
Type. Model NO .ot
Diam. ............... Slot size from ft. to
Diam, ... Slot size from ft. to

L

Gravel packed: vea gy nNowt sm of mwn R
Gravsl placed from

;a’
v’ﬂ
1)

cft
o

:13
g

Surface seal: veo Tzzm%
Material used in se: M

Did ‘sny strata contain unusable watert Yes I_'_I
m OFf WAtETY..o oo crsrvererrrnmnnne:. DEPER Of BUTBER o

iR S
L 0GY

(7) m Manufacturer's Nams.

ﬂ-.mﬂ\f\‘E'NT UY :v\ QERILE

Typs: HP

(3) ‘WATER LEVELS: Landaurtece eevation  //Z0 _a.
Static level Q.. _.ft. below top of well Duta.g"’ y "32;

Artesian preasufe® ..............1bs, per square inch Date.. easemonse
Artesian water is controlled by,
(Cap, valve, etc.)

. Drawdown is amount water level is
(’) WELL TESTS: lowered below static level
Was a pumnp test made? Yes [J] No F If yes, BY WhOMT .o
Yield: gal./min. with ft. drawdown atter hrs.

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

Tims Water Level | Time Water Level Time Water Level

nate ot tomy BRY- Y2

‘? ..gal./min. with. g\f- .21, drawdown after.. / ....rs.
m ﬂow gpm. Date
Temperature of water. w Was a chemical analysis madet Yes [} Noﬂ

(USE ADDITIONAL SHEETS IF NECESSARY) Pll qu7-L 99 Y

ECY 050-1-20

TOUT

Work started. 3723......... 10.8.2 Compleud.dj:.z..% .............. Y2
WELL DRILLER’S STATEMENT:

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

NAME. qS’z‘v/mM__&ﬂ/J/z 4 . /IJC/

Person, firm, or corporal {Type or print)

. g sk 95352
tsignear. (Jatdasa.. M(de'ﬂ?’

Tonr ftliem (Wel D"“’""
License No... 029 ........................ Date. ‘/—g? 19__32'
T B /75 Lo tenvilie wn 97325

£ *



File Original and Pirst Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Drillec's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Applcation No. . ... ..

Parmit No. .... .

‘_;(1) OWNER: wame Delia M. Chambers.. ...

Address.. 1612 Sonata tane, Lake San Marcos, Cal.

'6[2) LOCATION OF WELL: (ounty .Thurston.. . .

NONE 1 NW . 3% see25 1.17 n.rLE wMm

&’.-!_e_gx;l{}g and distance frum section or subdivision corner

D_:ZS) PROPOSED USE: bDomestic  Industrial [1 Muniel

pal )

Type of perforator used.....
SIZE of perforations ...
e perforations from ... ...
v perforations from ...l
... perforations from .

Screens: yes )  No O
Manufacturer's Name

Model No.. .

Diam. . Slot size . .. . from . . .. it. to
Diam. . Slot size ... from . ft, to

Gravel placed from ...

E Irrigatlion [J Test Well [[]  Other ]
g t PR B 'f L f 11
o} TYPE OF WORK: il o Giione. "0 1
'_E New well " Method: Dug [} Bored [
et Deepened W] Cable {3 Driven [J
[ Reconditioned O Rotary B  Jetted O
o
:5) DIMENSIONS: Diameter of well . . 6 inches.
.2 Drilled. .. 123 .. ft. Depth of completed well 120 ... 7t
§) CONSTRUCTION DETAILS:
Casing installed: £ - piam. trom 0 . #tw. 120 1
Threaded {] L Diam. from ... Lt tO . R
Welded & * Diam. from . . to Lt
Perforations: vesq; No X

Gravel packed: ves7 No®  Size of gravel: o

(10) WELL LOG:

Formation: Describe biv color, character, size of material and structure, and
show thickness of nqu{(en and the ktnd' and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

MATERIAL ] T rrROM TO
_Top Soil _. i S o |
__Gravel & Bolders _ 2

_ Hardpan e - i
__Seapage & Sandy Clay |

A little Water
Hardpan & Bolders __ .

1102

" Yellow Clay & Gravel 102 [ 112
Clay, Gravel & Bolders 112 118
Water & Gravel 118 123

______________________ U i 7_!,,.,“__

Surface seal: v X Nofl  To what depth? ...
Materlal used In seal Bentonite
Did any strata contain unusable water?
Type of water?. ... . .. ... Depth of strata

Method of sealing strata off

20....

e T

Yes {]

(7) PUMP: wmunufacturer's Name.. . Jaéuzzi

Type: . ASUC. . . HP.

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

(8) WATER LEVELS:
Static level 68

rteslan pressure
Artesian water 15 controlled by

f]

Date

g

1hs. per square inth

(Cap, valve, etc)

Ecology does NOT Warranty the Data and/or the Informat

B 4 9

#. below top of well Date 9=1H=77..

Drawdown i8 amount water level is
lowered below statle level

No (F If yes. hy whom?

“5(9) WELL TESTS:

4= Was a pump test made? Yes []

5 Yield: gal./min. with fi. drawdown after
prmr) " v
L . —— S — . - - —_—

measured from well top to water level)
Time

Water Level

Time Water Level Time

Date of test

Baller test...2(¢) .. gal./min. with. W)y ot drawdown after. .1 ...

Artesian flow ..

[T v - EPpm. Date .
Temperature of water... .. .

0 Hecovery data {(time taken as zero when pump turned off) (water level

Water Level

Was a chemlcal analysls made? Yes [] No [X

— DEPARTMENT 07 £EO1 037~
SOUTHWEST RERPHA £rriCE™

L.

i

!
work startea.. 9215 19 7T, compreres 0230 . w11
WELL DRILLER'S STATEMENT:

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

NAME RBichardson Well Drilling Co,
(Type or print}

(Person, flrm, or corporation)
Address..E.q.Q;,,.,BQ?E_..L_‘:_Iiﬁ.Q@..T?:QQFF?@:: 1‘43-"984}““‘l

[5i S
(#vell Driller)

Date. 9-29 .., 1901

{USE ANDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

e 3



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

" WATER WELL REPORT

Original & 1% copy - Ecology, 2™ copy - owner, 3" copy - driller

Vo @ikt se b

broiaegy
Construction/Decommiission ("x" in circle) _27 -
Construction &92)
[ ] Decommission ORIGINAL INSTALLATION

Notice of Intent Number

PROPOSED USE:  [x] Domestic [] Industrial  [“JMunicipal
[[] Dewater  [] krmigation [] Test Well ] Other

TYPE OF WORK: Owner's number of well (if more than one)

CURRENT

Notice of Intent No. WE07313

Unique Ecology Well ID Tag No. BAC354

Water Right Permit No. EXEMPT WELL

Property Owner Name JENISE MUGLER

Well Street Address 15009 STATE ROUTE 507 SE

City YELM County THURSTON

Static level 45 ft. below top of well  Date  10/25/07

Attesian pressure Ibs. per square inch Date

Artesian water is controlled by {cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? 3 Yes [x] No  Ifyes, by whom?

Yield: gal./min with f. drawdown after hrs.
Yield: gal /min. with ft. drawdown after . hrs.
Yield: gal./min 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 test

Bailer Test gal./mn, with ft. drawdown after hrs.
Artest 20 gal./min. with stem setat 110 ft. for | hrs.
Artesian flow g.p.m. Date

Temperature of water 51 Was a chemical analysis made? [] Yes [x] No

E] New well D Reconditioned Method : D Dug DBored D Drtven
[] Deepened [ cable [XJRotary [ Jetted LocationNE_1/4-1/4NW _1/4 Sec25 TwnlIN R IE  ewm @ Check
DIMENSIONS: Diameter of well 6 inches, drilled 120 f ; Or 0
= > e s, t, r Still REQUIRED ne
Depth of completed well 115 ft. S Q ) wwm]
CONSTRUCTION DETAILS 0 Lat/Long Lat Deg Lat Min/Sec
Casing  [X]Welded 6 " Diam. from +1  fito 115 f .
Installed: [ ] Liner installed " Diam. from fto__ f Long Deg Long Min/Sec
(] Threaded ' Diam From flto _ f Tax Parcel No. (Required) 21725240100
Perforations: [ Yes  [xINo CONSTRUCTION OR DECOMMISSION PROCEDURE
Type of perforator used Formation' Describe by color, character, size of material and structure, and the kind and
SIZE of perfs in. by in. and no. of perfs from f.to ft. nature of the material in each stratum penetrated, with at least one entry for each change
— — — of information. (USE ADDITIONAL SHEETS IF NECESSARY )
Screens: [|yes [x]No []K-Pac Location
, MATERIAL FROM TO
Manufacturer's Name DY TOAM
Type Maodel No. BROWN SAN 0 3
Diam. Slot size from R o 3 BROWN SILT BOUND SANDY GRAVEL, 3
Diam. Slot size from ft. to fi. LOOSE 15
Gravel/Filter packed: [ ] Yes [x]No Size of gravel/sand BROWN SILTY SANDY CLAY WITH GRAVEL 15 28
Materials placed from fto ft GRAY SILT BOUND SANDY GRAVEL, TIGHT, 28
Surface Seal: [x] Yes [ | No To what depth? 20 gRYY SILT BOUND SANDY GR. OSE =
Material used in seal BENTONITE CHIPS Mlé/[\ST 1 AVEL, LO 38 N
Did any strata contain unusable water? [ Yes ] No
T . 0 o of BROWN SILTY SANDY GRAVEL WITH CLAY 70
t
ype ot water Depth of strata MOIST, TIGHT 8
Method of sealing strata off GRAY SILT BOUND SANDY GRAVEL, WET 81 95
PUMP: Manufacturer's Name BROWN SILT BOUND MEDIUM TO COARSE 95
Type: H.P SANDY GRAVEL, LOOSE, WATER 120
WATER LEVELS: Land-surface elevation above mean sea level ft.

6|y e
Vil

\ anm 90
wUL

(=]

s'
L)

ARy NN JSPURIY ) | P Ipy Sy
YLD Llll&,bll,tl [ERERI% ]

Departnest ol I.Cology

Start Date 10/24/07 Completed Date 10/25/07

WELL CONSTRUCTION CERTIFICATION: | 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.

[®Driller[] Engineer (] Trainee Name (pnnt ) BRANDON HICKS |

Drilling Company ARCADIA DRILLING INC.

Driller/Engineer/Trainee Signature

Address PO BOX 1790

Driller or trainee License No. 2785 [

City, State, Zip SHELTON , WA | 98584

IF TRAINEE Diriller’s License No:

Driller's Signature

Contractor's

Registration No. ARCADDIO98K | Date 11/1/07

ECY 050-1-20 (Rev 4/07)

Ecology is an Equal Opportumty Employer



%

'WATER WELL ‘REPORT
_STATE OF !ullnmn

ﬂ) m Im_mmt

(19) WELL LOG: -

(9) WELL TESTS: Drewdgwn la smoust, water level .-
w-ﬂumv Yes ] - NoXI) M ym, by whom?.

C Yield: - p_L@y_:-m: n.drm.ﬂar . hrs.
» ‘ " . -

ﬂlu WMW Time

l'hn de!‘ul ‘Water Lavel

'wm DBILLEI!’S su-rm'r-

wjmcﬂmnndﬂlh!w%ll |

* 7This well was drilied under
trutolbnhutdwkwwhdumd

-wmzmmm,mwmww;--

0 Dhrigstion [} Test Well D Ot [ , character, sixs of matevial and structure, and
2 - """'f"’"?r.'-'u u.a-m BETRTATS
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c (%) ONS: . Dismeter of wail R—— inches. 1 ° Hardpan 1] 15
:g _ Depth of completed well__| ! ored 81 37
(4] c _

E (6) CONSTRUCTION DETAILS: 510005 T e

& mw'—ﬁ:mx'ﬂ“::'ﬁn“: ___Gray clay some gravels lot.of |

c - ® 1 . ron

; . Welded X1 i Diam. from Kt o _ 7 0 7

S  Perforations: yun W@ T - -

| .

Q

— -

= N
4] . g
o, = B = G
S " ™M
o — 1
£ o | : N
Sy m-—.-.——-—m“ m . o ) — — - - —— Tl
B o e e e e o <
g Gnnlpehd. YeD - mn m«.mu_ - * %
t, . mﬂwm e 2% to f®t. :
‘é Sm-humb Yu@® NoD 'rommt_?.o_.._..u _

- - : - . I
O»- N ’ - .
2‘_ N ‘,"-: 4 E
N — .

@ -~

O:° T i

>® WATER LEVELS: - mmm

O gutetevat L. 20 a.w-twuwmnm_l.?:'lﬁ__

o mm.__.___——-ln-wmw e ——

I.I‘j . ....mmhmmw e vaive )

Y

(]

k=

c

Q

e

el

| .

4]

Q.

o]

Q-

Q

=

[

£y nAN1-90




Depth (ft)
Geology
Unit
Soil
Sample

Log

Well Construction

0
B e Moist SILT.

D o
-xO?p e Moist, gray, fine GRAVEL.

_ Wet, brown, fine-medium sandy GRAVEL.

Above-ground completion set in concrete

with 2.5-foot well stick-up and expandable
cap. Protected by locking steel monument
and by three 3-foot traffic posts.

3/8" Bentonite Chip Hole-plug
-] 10-20 Colorado Silica Sand Pack (4-15 feet
BGS)

Depth to Groundwater 6.68 feet BMP
(3/17/2008)

2-inch, 20-Slot, PVC Screen with Threaded,

44434 I

Wet, gray, silty very fine-fine SAND.

7
207075 Oy Wet, gray, very sandy GRAVEL.

] Q VQ m— \\/et, gray, fine GRAVEL.

30 4525727 Lenses of brown fine sand.

2 Wet, gray, medium-coarse sandy fine GRAVEL.

Foete Wet, dark gray, fine SAND.

Qum/Qvr

o)
NN
Cz0O

Wet, dark gray, fine gravelly medium SAND.

AN 42 feet: Lenses of pea gravel.
16 peag

2O QC 52 feet: increase gravel content-- gravelly
T V Q sand/sandy gravel. Some heaving.

o
<23

] QOv Q Wet, dark gray, fine GRAVEL.

65 feet: slightly sandy lenses.

80

T Total depth: 80 feet BGS.

-:4] Pointed 6-inch Long, End Cap (4.5-13 feet
BGS)

5 1/2" Borehole

Project Name: Thurston Highlands
Drilling Method: 5 1/2" Air Rotary

Driller: Tim
Firm: Environmental West Exploration

Consulting Firm: Pacific Groundwater Group

Logged by: Tad Cline
Location: Thurston Highlands

Well Name: P19
Ecology ID: BAS466
MP Elevation:; 334.52
Datum: NGVD 29
Installed: 3/12/2008

DTW: 6.68 BMP on 3/17/2008

Figure A-18

GEOLOGIC LOG AND AS-BUILT

FOR PIEZOMETER P19

Thurston Highlands, LLC

Yelm, Washington P g G
JC0701, 9/2008




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

- & [

RESOURCE PROTECTION WELL REPORT Notice of Intent No. Rﬂ?éq

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

Construction/Decommission ("x" in circle) 3 0373 ;Zﬂ-' Type of Well (" el
S o—— , & Resource Protection
O Decommission Original Construction Notice O Geotech Soil Bonng
of Intent Number
[ st
Property Owner thursfon L,L%MMI_L( « Site Addc?ecsi St Ongimi re
L4l Thurston

Umique Ecology Well ID Tag No OCags Y62 City Y ) County.

Location 5‘0! it 1/4- 1/4 bk 114 SecZY Twnl 2N R/ [TV,

Consulting Firm pM N G’POW_\AA.\&.&LG&P_ W \‘;}'M one
Dniller or Trainee Name _ZLM_G%_LJ&A&__ Lat/Long (s,t,r  LatDeg Lat Min/Sec
still REQUIRED)

Dnller or Trainee Signature %i% | Long Deg Long Min/Sec
Driller or Trainee License No/2 37 Tax Parcel No. 28 6000 03’ Y -
. ' . Cased or Uncased Diameter __€ Static Level 8
Isflgr?:ffé ;ﬁfﬁigggﬁ? Work/Decommission Start Date MLO_X__
Work/Decommission Completed Date > / / Z/ oy
ConstructioryDesign Well Data Formation Description
| b Oralled mebhod ¢l |
! cur- | o
o | v o PU Sl )
| casiny: 2" s FUE |
| ¢ _,
| &mxk + 2.5 -5 (/J Qf 1| '
ﬁ_,ﬁ‘ (//% ﬁ%“%‘f’s Scveen T 2 'lj‘—t‘qo puc %Mz —:T—
I «© K]
! al=|.; ' -3 A |
P BE 50 | ot Frode sieaSvd oD g o |
3i gt -Eé.:;/syktzr;@ 513 o i o
| v 73774 . !
| N, send Bekrnde heps |
T éé% 2-5" 5‘(MSM€>K TM
| 72% e 1350 1
.7 oy :
| ‘é% P 5t o ok |
I Z 2 — %
7 o
| |
- @””%ﬂ* .
- .
J||_ é R S « T
: v
| / MAY 16 2008 |
| ? " Washingfon State |
! 7 7/ Departmen{ of Ecology | 50

Scale 1"= Page of ECY 050-12 (Rev 2/01)




— >
E o 2
P R 2 =0 L .
i1 o £ Q€ og Well Construction
[9) [7) o} (/2] ©
e () n
0 5 o o . .
Jorees Moist, light brown, silty, very fine-fine SAND. Fljsh mounted complefion sat In d°2{?§r§;§
it 4.5 feet: Horizon of gravelly sand.
S IR
10— I 5 1/2" Borehole
oy Moist, brown, fine-medium sandy GRAVEL
Onier (COBBLE?).
STASTA
15— OO0z
Ky Op: 3/8" Bentonite Chip Hole-plug
{0 =0
K594 L
10 f e e 1 &
07054 &
_(>; = -_Q Sa (=]
Fielte. Very moist, fine-medium SAND.
20— . 5 5 .:
| : : : Depth to Groundwater 22.33 feet BMP
Joos 1Y (8/7/2007)
% [Z %e Moist, brown-gray, silty, fine-medium sandy :eoétZSGCg;orado Silica Sand Pack (23-35.3
BRoL GRAVEL.
SAEAE
(==
Koy
"(>' f oy f b
15700 Wet, gray, gravelly, silty, fine-medium SAND.
VY
AAAd
SO0
eV 2-inch, 20-Slot PVC Screen with Threaded
1,78, Pointed 6-inch Long End Cap (24.8-35.3
75,7, feet BGS)
®,
ASA
VA A
_ '/Eﬁ //- '/E,/-//- 34 feet: to no silt.
LA
35— -
| Total depth: 35 feet BGS.
Project Name: Thurston Highlands Well Name: P12 : R
Drilling Method: 5 1/2" Air Rotary Ecology ID: APC076 Figure A-12
Firm: Environmental West Exploration Datum: NGVD 29 FOR PIEZOMETER P12
Consulting Firm: Pacific Groundwater Group Installed: 8/6/2007

Logged by: Tad Cline
Location: Thurston Highlands

DTW: 22.33 BMP on 8/7/2007

Shea, Carr, Jewell
Yelm, Washington P g G

JCO0701, 8/2007




Please print, sign and return by mail to Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. Z 161y

(SUBMI['H" ONE WELL REPORT PER WELL INSTALLED) Type of Well (select one)
Canstruction/Decommission (select one) e

. [ AResource Protection
-L_IConstruction i '?73 =03 [ ] Geotech Soil Boring
[] Decommission ORIGINAL INSTALLATION Notice

Consulting Firm e C ounpied, - Dy Site Address /\),:51‘ yg/M Loaidey. o/ obeel

Unique Ej}?gg% L [Dv- ’ 2 City )(o / M County j—é,qz\ﬁ-y

Tag No. Select One [AEWM
Locatio&ﬂi—l/@ /4 Sec2 Twn m‘jm %1 o
“WELL CONSTRUCTION CERTIFICATION: 1 constructed and/ar oL
accept responsibility for construction of this well, and its compliance with all .
Washington weli construction standards. Materials used and the information reported Lat/Long (s, t, r LatDeg____ _ LatMin/Sec
above are true to my best knowledge and belief. ‘ still REQUIRED) Long Deg Long Min/Sec
Z,DﬁllerDEnginéerDTminee Name (Print) ,/‘Z:-’& /g( é,\//( Tax Parcel No.7f L4 09000 o

Driller/Engineer /Trainee Signature : dor U 4 Diamet “ Static Level * ’

Driller or Trainee License No. W—* il Cased or Uncased Diame er,L atic Leve ﬂ*
: Work/Decommission Start Date §/4/07

If traimee, licemsed driller’s

( . J Work/Decommission Completed Date &ZA/ 27

Signature and License No.

. Construction/Design Well Data Formation Description
ﬁ:‘hjw “eomereke D/‘; ” m;z‘/’lli)‘(: A/ Eoﬁly 5‘0117 5/&\)‘( 5 (
, Cuswoy D' shwg puc axm® wl/grewels
< Lok e 55 fors
/ Screen: A'sch o PUL L0220
28+ 25
é S 10120
0] -5 22+ 3§
: Seuls Bevtow b ch.fs 35
3 240 22

I
|
l
l
l
|
|
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l

I
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o
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|
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- SCALE: 1=__36& PAGE__) OF _f
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Depth (ft)
Geology
Unit
Soil
Sample

Log

Well Construction

Moist, brown, medium SAND.

Wet, brown, medium to coarse sandy, fine
GRAVEL.

2

.23

o o
Qum/Qvr

Wet, gray, fine GRAVEL.

Wet, gray, medium-coarse, sandy fine GRAVEL.

27 feet: fine-medium sandy

Wet, gray, clayey, silty, fine-coarse sandy fine
GRAVEL.

Wet, gray, slightly sandy fine GRAVEL.

Qut

Moist, brown-gray, clayey, fine-coarse sandy fine
GRAVEL. Silt-bound, sticky.

Total depth: 45 feet BGS.

10-20 Colorado Silica Sand Pack (18-32
feet BGS)

2-inch, 20-Slot, PVC Screen with Threaded,
Pointed 6-inch Long, End Cap (19.5-30 feet
BGS)

Above-ground completion set in concrete
with 2.2-foot well stick-up and expandable
cap. Protected by locking steel monument
and by three 3-foot traffic posts.

A 4
Depth to Groundwater 5.85 feet BMP
(3/17/2008)
3/8" Bentonite Chip Hole-plug
5 1/2" Borehole

3/8" Bentonite Chip Hole-plug (32 - 45 ft
BGS)

Project Name: Thurston Highlands
Drilling Method: 5 1/2" Air Rotary

Driller: Tim

Firm: Environmental West Exploration
Consulting Firm: Pacific Groundwater Group

Logged by: Tad Cline
Location: Thurston Highlands

Well Name: P20

Ecology ID: BAS467
MP Elevation:; 332.52
Datum: NGVD 29
Installed: 3/12/2008

DTW: 5.85 BMP on 3/17/2008

Figure A-19

GEOLOGIC LOG AND AS-BUILT
FOR PIEZOMETER P20

Thurston Highlands, LLC P g G

Yelm, Washington
JC0701, 9/2008
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SR

et
S
¢ RESOURCE PROTECTION WELL REPORT notice of Intent No. RS 7920
& (SUBMIT ONE WELL REPORT PER WELL INSTALLED)
g g)né:)rnl;tc;llztrfr)lecommlssmn ("x" i circle) 0 332\3 Type of Well ('s" n circle)
O Decommussion Original Construction Notice & Resource Protection
2 - of Intent Number O Geotech So1l Boring
s Sw | 1.
g Property OwnerﬂMGldv\ f’/‘[\cf)‘r\hnéﬁ Assoc L. c Site Address onom(ve 5
g Umnique Ecology Well ID Tag No &S {géé City —&J—‘ﬂ—— County: ﬁmﬁrﬂ_@ 1
:g Consulting Firm _faet Location S 1/4-1/4 NW1/4 Sec ZY Twn {2 W\(;;M e
E Dnller or Trainee Name %mﬂaé .SW\A/M\ Lat/Long (s, t, 1 Lat Deg Lat Munv/Sec
O still REQUIRED) Lone D
“  Danller or Tramnee Signature 7 »ZZ' ong Deg Long Min/Sec
; Driller or Trainee License No 2%37 Tax Parcel No 17 2AH BC‘)"{OC) y
s Cased or Uncased Diameter _Z___ Static Level 24
= |If trainee, hicensed dnller's -] O
% Signature and License no Work/Decommusston Start Date _3=[2 ~@&"
g Work/Decommussion Completed Date 3-(2-08
,,g _ Conpﬂneﬂon’Demgg Well Data Formation Descniption ‘
o 007 | Dnilled mebbod - & rubey |
g o) : \ Aar 1
B 0 ' T |
2 W J/"o casing 2 sch Yo Pue Soand |
s | N ' v
= + A3 —-20 |
s 7 o | Sercenizt schdo P\ Serbd | b T
o . ka;‘(,s T o i
|3 .
| . .
o | ¢ /b Sond | 20/fqos ¢ brcoe Sund e
= : &’/ ‘ ? i 3# |
m rl N |
_8 {7 g b B 5(,6\1 _l}ouﬁu«ﬂ‘c_ CLVFJ M VJﬂf ||
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o | R 2 Y
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5 gl ¥ ek
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& 3 - |
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i MAY 1 8 2008 & »
|
| Washmgton State , | /
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

(1) TNNER: Name AN, SAVINGS DX, C/9 ooRE Address PO DOT 2037  TACHNA, SA 9M401-2077
mﬂlﬂ“«'—utﬂ888::ammnummmuummnlmmmsauusnuuﬂmmuz

(2) LOCATION OF MELL: Count THURSTON -W1n U4 Sec™ TI7 M., RIE W
(2a) STREET ADDRESS OF WELL ¥or pearest address) 15050 LONGNIRE 8T " . ' :

ESIZRTERRIRETIIR! IISI!BISBQ““R“I’I‘II“I”’ 3‘“‘!‘.mmlmll“m“llﬂl8=u DIE: X

(3) PROPOSED USE: DONESTIC

NATER .BELL REPORT §tart Card Mo, .
e R mmé"hhm- : uu‘:rni,ummb.“_

1
m“ﬂl38l=======s:ummnmxumuzmmnn; { 0) m m . .
(4) TYPE OF WORK: Ovner's Nusber of vell : ! Formations Bescribe by color character, size of material
(1f sore than one) ! and structure, and shov thickness of aquifers and the kind-
_ eV U Nethod: AlR ROTARY | ad nature of the saterial in each stratus rmmod, with
i o e — xesessazsszszenszaal ot least one entry for each change in foraation.
(5) DIMENSIONS: Dianster of vell § inches | 2 - - 3
Drilled 9.7 it Depth of completed vell 9.7 ft, ! MATERIAL L | FRON | T
xETEmzzE=CE =xzs zax szszsezaxe! TOPQOIL COBMLES N ] i
(6) CONSTRUCTION DETAILS; | COBLES DOULDERS AMD GRAVEL t4 12
Casgz installeds  §  * Dia. fron 0  ft, to 9.7 ft. | CLAY DOVLOERS AR GRAVEL 12 1D
NELDED * Dia. from . to ft. | CLAY COBILES 120 ! ﬁ
_ * Dia. froa ft. to ft, | i i
== ' ' ! SILTY GRAVEL i i R
Perforations: N0 t CLAY AND ORAVEL iR ®
¢ of perforator used OLAY. g 4 X -]
SLZE of perforations in. by in, I&ﬂ m& 1 | 80
perforations fros ft. to ft. ! i ' 2
per forations fro it. to . - 1 NARDME- N ! ' 8
 -perforatioos froa ft. to t. } % ) i 19
' e - -} . IATER P 9%
Screenss W) . ! ' i
Hanufacturer's Nase [ ! i
Type  Bodel No. | | ! t
Dian, slot- side froa ft. to . | ! i
Diaa. slot size froa ft. to . ! ' i
Gravel packed: WO Size of gravel ] ! :
Gravel placed fros ft. to f!. ! . i !
H i ¥
Sur face seal: YES To vhat depth? 18 ft, | L0 | =
Material used in seal DENTONITE CLAY | b AT !
Did lll¥ strata contain unusable vater? No ' ¥ ~ i
Tyte of vater? Depth of strata | a s ' !
_ Nethod of sealing strata off o Sap P, i ! !
(1) PUNPY Nanafacturss’s Baae i ] R, b
J t acsarer’y + R TR T (RN Y I " Oty - E0Y, R S ENY
- Type m TR e Y BF R L
EzzEX SEER LN IR EERETEIITNNNTTIRTTIRTA S TRY | ~ ' H
(8) WATER LEVELS: Land-sur face elevation ! ! !
. above aean sea level ... ft, ¢ ! !
Static level 46 ft. delov top of vell Date 09/08/08 | | '
Artesian Pr:ssure brolle’s: PH square inch Hate / / i ' :
reesian vater controlle e L
' 1 Sork started 03/07/88  Conpleted 09/00/8
s== EICNEEREIR SR IERERS RS ENEIRTRSCETIEES LITEER ZREE

(9) WELL TESTS: Dravdown is amount vater level is lovered belov | WELL COMSTRUCTOR CERTIFICATION: L
static level, i I constructed and/or accept responsibility for con-
¥as a pump test made? W0 I yes, by vhoa? struction of this vell, and its cospliance vith al)
Yield: gal./ain vith fl. dravdown after hrs. Washington well construction standards. Materials wsed
aad the inforsation reported above are true to ay hest
knoviedge and belief.

NAME RECHARDSON MELL DRILLING . }
(Person, fira, or corporation) (Type or print)
Date of test / ¢

© | ADDRESS # 0 DL 44427 _
: ,amin.' ft. dravdovn after Ms. | [SIGNED) z& License No. §424
Mir test 10 gal

Recovery data
Tise  Mater Level Time Water Level Tise Nater Level

- - - - -

Bailer test
‘ win, o/ stemset 3t 91 ft, for 1 hrs.!
Artesian flov g.p.n, Date i Contractor's . ) -
Teagerature of vater Was a chemical analysis wade? M) | Registration No. RICHAMSI2100  Date 10/07/88
TETIZIBE=TI= St e T T TESIEZISIEE = ==




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Oniginal and First Copy with
Department of Emlogy

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

WATER WELL REPORT /
STATE OF WASHINGTON

Application No. .. ... . ... .. .

Permit No. .... .. e

(1) OWNEE: Namem ':'bﬂg@ Wrurs.

Address . /HET Y Efé’x’?{/ %?//gy PD S.&

(2) LOCATION OF WELL: County

Beuring andﬁdiﬁs}gppeﬂ_f_rg_m_!e_ction or subdivision corner

— Skt ﬂ/‘(-r...v. secch Y. 'r. £, R...(.,,,, WM.

(3) PROPOSED USE: Domestic j# Industrial [} Municipal [

Irrigation [ Test Well [] Other a

Owner's number of well
(1if more than one)....

(4) TYPE OF WORK:

New well Method: Dug O BoredD
Deepened 0 Cable [J Driven [J
Reconditioned [ Rotary Jetted [

(5) DIMENSIONS: Diameter of well ... fP........ inches
Drilled .. _ft. Depth of completed well.. .. ... ft

CONSTRUCTION DETAILS:
Casing installed:

(6)

..... * Diam. from ... f. to ...

Threaded [] " Dlam. from ...
Welded [ " Diam. trom
Perforations: Yes (] No [}
Typa of perforator used. .
SIZE of perforatlons ... N BY e e N
. perforations from #%t. to . 3
. perforations from ... R | 20 7 TR «
. perf')ration.s from ... ... . ft. to *t.
Screens: ves ;7 No 3
Manufacturer's Name. ...
TYDR.c.. - oot sieers e emneeemeneeee. MIOARL NoLL
Diam. ... .. Slot Bize .. from . ... . to . f
Dlam . Slot size .. ... from ... ftto L. Tt
Gravel DaCked Yes[] Nof[) Sizeofgravel: . . .. ...
Gravel plnced E 317 ¢+ RUUUURRUIIONIIN o T - < S .
Surface seal: ves " No 3 To what depth? ... /3’_ ........ ft.
Material used in seal. MMOA)”E
Did any strata contain unusable water? Yes [] No [0

Type of water?........... ... Depth of strata ...
Method of sealing strata off . .. .

(7) PUMP Manufacturer's N&ME . ... . e
Type:

(8) WATER LEVELS:

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

Static level ... 1t. below top of well Date
Artesian pressure .. ... . Ibs. per square inch Date
Artesian water is controlled by. . .. .. L

(Cap, valve, etc) S

Drawdown is amount water level is

(9) WELL TESTS: lowered below static level

Was a pumnp test made? Yes [} ND‘B/lf yes, by whom?

Yield. gal./min. with _ft. drawdown after _hrs

Recovery data (time taken as vero when pump turned off) {(water level
measured from well top tu water level)

Time Water Level F Time water Leuvel Time Water Level

IJate of test
Bailer test.. /.5 gal /min, with..
Artesian flow. . ... L

..1t. drawdown after

Temperature of water..........

hrs.

Was a chemical analysis made? Yes C] No.B‘

(10) WELL LOG:

Formation: Describe b color, character, size of material and structure, and
show thickness of aqu {fers and the kind and nature of the material in "each
stratum penetrated, with at least one entry for each chanyc of formation.

MATERIAL FROM

o

Topsoil.
HBEDpAN

W“Mé_{e 2

qrAYEL- WrTEL /[-Z

1S

19;?0 Compieted. . ... qJ//— .

Work started...._......
WELL DRILLER’S STATEMENT:

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

(Person firm, or (Typé or print)

Addressgc,a/é/}?rﬁﬁdy'(?’e’?#’qn?

rporationl

[Signed].................. e e
(Weil Driller)

License NO. . e

(USE ADDITIONAL SHEETS IF NECESSARY}

ECY DR0-1-20



PROJECT:  Yelm GW Study Date:  April 1,2008 BoringID:  B-3
Location:  Berry Valley Rd & Thompson Creek Time:  12:01 p.m.
Drillers: Don & Chris Ross of ESN Northwest Weather Conditions:  Cold, Sunny
Hydrogeologist: N. Romero Dept: Water & Waste Mgmt, TC Page: 1M1
. eF
Boring Log 13 Lithologic Description % Recovery Details
:_)00 .
O&Q
R land Surface Elev. 326 ff above msl
Black, Organic, Clayey Silt, w/ some gravel 80% Moist
Black, Organic, Clayey Silt, w/ wood debris Dry
% 4 Red Clayey Gravel and Sand (old till?) 100% )
= Screen Weathering Rinds on Cobbles, Friable Wet 6-8
=5-10 Lavendar Andesites
% Gravel, small and angular, wet, clayey
= 80% Wet
X Clayey Gravel, compact, hard
e
16’
20’
24’

28




File Qriginal and First Copy with
Department of Ecology

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

WATER WELL REPORT
BTATE OF WASHINGTON

Application No

Permit No

(1) OWNER: yame cd//scu/ A/am.f:is

Acarpes 2T - 93 UL, S.E

(2) LOCATION OF WELL: county. q&‘//)y__._

Bearing and distance from section or subdivision corner

7"%/057‘4‘? 4N

ﬁ/h.j quf\’f /7 N, R,EWM

(3) PROPOSED USE: bpomestic B'/Industrial

Irrigation []J] Test Welil Other

Municipal {]

O

wner’s number of well
1if mare than one) ...

Method: Dug 0
Cable [0

{4) TYPE OF WORK:

New well
Deepened

01
Reconditioned []

Bored [
Driven [3
Rotary [~ Jetted [J

(5) DIMENSIONS:

5@6&4-?15/. -

Tvpe: 506..

Diameter of well 4 ... Inches.
Drilled /da ft.. Depth of completed well /& I ¢ 3
(6) CONSTRUCTION DETAILS:
Ca“ng InStBHEd: é * Diam. from .. ﬂ . ft. to /ﬁﬁ ft.
Threaded [] ' Diam. from ... ... ft. to ... ft
Welded 5~ " Diam. from ... ... ft.to . ... .1t
Perforations: vesg No”
Type of perforator used.. .
SIZE of perforations .
- perforations from .. ... . to .
.~ perforations from _........... tt to .
perforations from ... .. ... ft. to
Screens: Yes [] No‘E]'/
Manufacturer's Name [ SR
Type. R ‘ . Model NO... ... oo,
Diam . Slot size . .. ... . from . ... . ft.to ... .. . £t
Diant Hl()t size irom U L % to ft
Gravel paCde Yes [ No Size of gravel:
Gravel placed from . It Lo e e B
Surface seal: yey No ] Tc what depth? /f .......... 1.
o
Material used in seal 5&7&’?’4 T &
Did any strata contain unusable water? Yes {1 No [
Type of water? Depth of strata
Method of sealing strata off . .. L
(7) PUMP: muanufacturer's Name

p. 2

Land-surface elevation
above mean gea level.

(8) WATER LEVELS:
Statie level éd

Artesian pressure ibs. per square inch Date

Artesian water is controlled by . I .
(Cap, valve, etc))

. ft. helow top of well Date // /5‘ 7?

Drawdown is amount water level is
lowered below static level

No

(9) WELL TESTS:
Was a pump test made? Yes [0
Yield:

It yes, by whom?

gal /min. with ft. drawdown after

Hecovery
measured from well top to water ievel)

Tuone Water Level | Time Water Level | Time

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Date of test
Baiter test . £
Artesian flow

gal /min. with . _5'_5 ft. drawdown after...

Temperature of water. ... ...

dati (time taken as zero when pump turned uﬂ) (water level

Water Level

Was a chemical analysis made? Yes ] No 3

(10) WELL LOG:

Formation: Describe by color, chamcter size 0! material and structure, and
show thickness of aguifers and the kind and nature of the material in mch
stratum penetrated, with at least one entry for each change of

MATERIAL FROM TO

_____ _TopS0l/ o. .32
HReOpPR -Bocks . . B 90

SARNO - GRAUE) - WRTER | 901190

Work started....... \ 19,79, Completed.....//'.(é:‘. - 19.72
WELL DRILLER’S STATEMENT:

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

" @P/////df LAC,

anom {Type or/print)

f/gw_,. CLRHA.

[Signed] .. dz-tb )@/*'YNJ @ ______________

{Well Dritler)

[ License No.... 07/0 .............. . Date.... //%

{Person, firm, or cor

{USE ADDITIONAL SHEETS IF NECESSARY)

ECY N50-1-21)



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Flle Original and First C with
Department of Ecology iad
Second Copy — Owner’'s Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application NO,

Permit No. ...

(1) OWNER: n.mP0rothy TI. Myers

Address. 1122 So. 124th Tacoma, Wa. 98444

(2) LOCATION OF WELL: county.... Thurston

Bearing and distance from section or subdivision corner

(10) WELL LOG:

{3) PROPOSED USE: Domestic £ Industrial [1 Municipal [}
Irrigation ] Test Well (0 Other O | Formation: Describe by color, character, size of material and structure, and
. B e rasy i whh af Ieast ‘one. eniry for each change of formation
. QO " ber of 11 L .
(4) TYPE OF WORK' (i}v?rgrse r‘:;'grr\l o:‘leo)..v.v.e 1. MATERIAL FROM TO
New well b || Method: Dug jm] Bored [J
Deepened [ Cable [J Driven D | —CXavel & boulders i 0 10
Reconditioned [ Rotary [ Jetted [1 | Grey clay 10 12
8x Hardpan 12 40
(5) DIMENSIONS: Diameter of well .......0... inches Gravel & clay 40 48
Drilled....38Q..._ft.  Depth of completed well......... 180 _.n ) -
Sand, gravel & boulders 48 60 _ _
(6) CONSTRUCTION DETAILS: Gravel & clay 20 83  _
. . Hardpan 3 1
Casing installed: 6~ piam. from ....0.. #t. to ...180 n. Q 1-g] E—— ( \ 100 lgg
Threaded 7 e Diam. from ft. to .
WeldedXd oo Diam. £rom ... f. to . _# | Sand & gravel 153 1180
Perforations: va g NoIXx
Type of perforator used...........coens
SI1ZE of perforations in. by in.
........................ perforations from ft. to ft.
... perforations from ft. to £t
........................ perforations from ... it. to £,
Screens: yes[0 NoX
Manufacturer’'s NAME. .. ..o imnmesrimsmssnmanions
b 1077 v TN Model No........
Diam. ft. T
Diam. ... 1t. — 3
RPTIVE L) ME
Gravel packed: vesy No f  Size of gravel: .o Ol riy et
Gravet placed from t. to tt. ] .\ - =
Surface seal: ves® No{ To what depth? ... 20.. #. L ME 57198 —
Material used in seal.. . Bentonite . AU~ :
Did any strata contain unusable water? Yes O No (8 A g‘ “LDGY
Type of WAater? ....mrmemsreemmsrinrmeen Depthr of strata......eemmns h;th‘[N\U S anh OEF\CE
Ut [C1ES A
Method of sealing strata off. ... f‘{}{ﬂ HWEC—“ i V)
(7) PUMPE: Manutacturer's Name Jacuzzil Bros. . ...
Type: ... 84D L HuP..3l4
- L. - d 1 i -
(8) WATER LEVELS‘ agg\?es:g:;es:ae‘{:sg?... [EUST— |
static level ..........d 30 .1t below top of well Date
Artesian pressure ...................ibs. per sguare inch Date
Artesian water is controlled by, e
{Cap, valve, etc.)
- D ds 1, unt ter 1 11 .
(9) WELL TESTS: lowerea below siatic level Work started.......n. 20 19.82. Compieted..... 1229 ., 19..82

Was a pump test made? Yes [J No B If yes, by whom?. ...
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)

Time Water Level | Time Water Level Time Water Level
................ 1
Date of test
Bailer test.....,“.l ..gal./min. with. .ft. drawdown after..... .1 .......... hrs.

Artesian AOW. e e g.p.m. Date

WELL DRILLER'S STATEMENT:

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

NAME....Ri.c‘haﬁds.on..ﬂeLl_..Dr.illing..Eg....

erson, firm, or corporation) (TYE;‘E'I;‘BHQ{)-“W“

Address. .. PaO. Box. 46427 Tacoma,. Wa.. 98445 .. ...

(Weell Driller)

Temperature of water.............. Was a chemnical analysis made? Yes J No 8

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

License No.....223=02-6500 ___ pate..8=17 . ..., 19..8B2

-



PROJECT:  Yelm GW Study Date:  April 1,2008 Bor

Location: 93rd & Thompson Creek (Next to Stream Gage)

inglD:  B-1

Time: 8:35a.m.

Drillers: Don & Chris Ross of ESN Northwest Weather Conditions: Cold, Sunny
Hydrogeologist: N. Romero Dept: Water & Waste Mgmt, TC Page: VAl
-
: O& Q
Boring Log 0?00 (_),@s‘oo Lithologic Description % Recovery Details
<O \
/ @Oc)ﬁo\)(\
ol Land Surfzce Elev. 324 ft above ms!
Black, Orqanic, Clayey Silt, w/ some gravel 30% Moist
' Brown, Sandy Gravel, Dry w/ FeO Clay binder Dry
% Brown, Sandy Gravel, Dry w/ FeO Clay binder | 80% Dry
= 455C lf_ean/ Weathering Rinds on Cobbles, Friable
= Wet@8-9°
= Wet, Clayey Gravel and Sand, Compact, 80 '

w/ FeO clay (old till?)

16’

20

24’

28'




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

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. ...

Permit No. ... ... ...

(1) OWNER: yumeJeff Knight c¢/o E.A. Wickland

Address. 10914 SE _2931rd_Auburm, Wa. 98002

(2) LOCATION OF WELL: county. ... Thurston .

Beuring and distance from section or subdivision corner

(3) PROPOSED USE:

Domestic X]
Irrigation O

Industrial 7 Municipal [)
Test Well [] Other |}

Owner's number of well 2

(4) TYPE OF WORK: (if more than one}. .. ...

New well =
Deepened O
Reconditioned 3

(5) DIMENSIONS:
Drilled..... 100 .1t

Method: Dug (1 Bored 0]
Cable [ Driven [
Rotary (f Jetted [T

Diameter of well . B inches.
Depth of completed WeulOQtt

e S El,a SE 1% Secla T17N, RlEWM

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and hature of the material in each
riratum penetrated, h at least one entry for each change of formation,

- MATERIAL FROM TO
—Topsoil and gravel 0 12
Is 12 24

Lompact sand and gravel 24 ;
Loose sand and gravel = 69

69
~100

-Tﬁ

(6) CONSTRUCTION DETAILS:

Casing installed: 6 - piam. trom ... 0.t to ... 100« i i B
Threaded [ ... Diam. from .... RENS | SN 7~ RSN | 3 -
Welded®) .o " Diam. from . ... 8 40 o 2t .
Perforations: ves7 wo K i
Type of Perforator WBU.............ocovviiviemeeeeeeeeeeeeee e eeme 1ot e eeeneen E
SIZE of perforatons ... - T
wercee perforations from 7
... perforations from ... I
........................ perforations from ...
Screems: vesg  xo
Manufacturer's Name . —
TYPE....o.ovremecemrensreres s ssns s srnerarnnecoonee. NIOG@L NO oo T —
Diam. ......... Slot size ... from .. ... ft.t0 . ... ft. e % . L
Dism. ... Slot size . ... from .. ft. to ft F* U |
= - ‘ni !
Gravel paCked: Yes ] NoX] Sizeof gravel: oo, c - r':'g O : T
Gravel placed from ... Tt 80 i 1R, F - — : ,’1_’“" . ;” e
Pl oo I
Surface seal: ves X Mo To what deptn? ... 18 . n - S
Material used in seal.... Bentonite - § 1 ~
Did any strata contain unusable water? Yes [J NoX] —_ ..
Type of water? ... Depth of strata. ..., ! LCJ"I |
Method of sealing strata off. ;
(7) PUMP: manufacturer's Name..... ... !
Type: HP
(8) WATER LEVELS: oo e ot
Statlc level .03 .# below top of well Date. 8=22=86
Artesfan pressure ... . .......1bs. per square Inch Date... -
Artesian water is controlled by (Eabr vaive etes
: |
(9) WELL TESTS: lowered below static level o Work started..... 8221 1986 compietea..... 8=22 19 86
Was a pump test made? Yes [] No X If yes. by whom . . . . . e e et e i

Yield: gal./min. 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 Lewvel Time Water Level
Date of test ... ..o
Bafier test25 gal./min. with. 15 ... ft. drawdown after....... 1 ........... hrs

Artesian flOW.......co. oo g pmn. Date... 8=22=86
Temperature of water..... .. Was a chemical analysis made? Yes (] No )

(USE ADD!TIONAL.SHEE'!‘S IF NECESSARY)

£CY 050-1-20

WELL DRILLER'S STATEMENT:

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

NAME.Richardson Well Drilling Co..

(Person, firm, or corporation) {Type orpnnt)

‘Address.... PeQ. Box 44427 Tacoma, Wa, 98444

[Simm

License No......... Q419

"€(Weli Driller




Well Tagging Form (i,
Unique Well Tag No: /4670 f77

RECORD VERIFICATION (check v one)

| Well Report available (please attach this form to the well report and submit it to the Ecology Regional

\ Office near you). :
If a well report is not available, please complete a “Water Well Report for an Existing Well”

form. This form is available at Ecology’s headquarters office. Do not use this form for
wells that do not have a Water Well Report.

\

WELL OWNERSHIP, .F DIFFERENT FROM WELL REPORT
' First Name: M@S{QJ&) /ggmau Last Name:

Street Address:

City: ' State: __

LOCATION OF WELL, IF DIFFERENT FROM WELL REPORT

Well Address:
City: t/w/)? County: Wm ‘
. 177 N R = WM. Sec. (2 Sl viotthe S

Latitude D GPS
D Topographic Map
Longitude ) D Survey
D Computer generated
[___| Digital Altimeter
Elevation at land surface , {eet/meters (circle one) D Topographic Map
f Other
Additional information, if available: ' R EC E !VE D
D Location marked on topographic map (please attach) NOV 0 6 2006

D Location marked on air photo (please attach)

DEPARTMENT OF ECOLOGY



FOR AGENCY USE ONLY

WELL CHARACTERISTICS

Physical description of well (size of casing, type of well, housing, etc.)

Location of Well identification Tag:

Was supplemental tag need for ease of identifying well{ ] Yes [ ] No

If yes, where was tag placed?

Scale 1:24,000 (1” =2,000)

Indicate the location of the well within the Section by drawing a dot at that point

SECTION

COMMENTS:

FOR ECOLOGY WATER RESOURCES PROGRAM ONLY

Nyl et WDzl Lo

Water Right # CSW@ Date Issued
LU VU

CirclP 0l 13 143 A’Apﬁllcatlon Permit Certification Claim Exempt



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WATER NEL

STATE OF WASHENGTON

TEETETEEEEEEEss=ssIo=I

L REPIORT Start Card No,

Water Right Perait No,

28341

(1) ORNER: Nawe NESBIAH ARABIAN STUD FARM Mdress 14307

.. FEREEARRRSTE:

YELN, WA 98597

YELM HWY

(2) LOCATION DF MELL: County THURSTON

“SE 174 Sec 14 T17T N, RIE W

8E 1/4

Owner’s Nuaber of well g

{4) TYPE OF WORK:
DEEPENED

(5) DINENSIONS:
Drilled B0  ft,

([ more than one)

Diameter of vell &
Depth of completed well 180

ft. to 180 ft. !

Lasing installed: & " Dia. from 100
lEEDEIJ * Dia. from ft. to ft. |
' Pia, froa

ft. to ft. i

Perforaticns: NO
glge of perforator used

E of perforations in, by in.
perforations from ft. to ft.
perforations from ft. to ft.
per forations froms ft. to ft.

Screens: ND
Manufacturer's Name .
Type Model No.
Dias. slot size from ft. to ft.
Diaa, slot size from ft. to ft.

Gravel packed: M)
Gravel placed froa ft. to

Surface seal: YES To vhat depth? 20  ft.
Naterial used in seal BENTONITE CLAY
Did any strata contain unusable water? ND
Type of water? Depth of strata ft,
Nethod of sealing strata off

Size of zravel

Type H.P.

(B) WATER LEVELS:
above mean sea level ... ft.
Static level M.5 ft. belov top of vell Date 09/14/89
Artesian Pressure lbs. per square inch Date /[ /
Artesian vater controlled by

—~
~d
—
3
=
)
-
=
—
'™
-~
Laa
=
=
m
-~
-
w
-
[
-
-]

(10) WELL LD&
Formation: Describe by color, character, size of materjal"
and structure, and show thickness of aguifers and the kipd
and nature of the saterial in each stratum penetrated, with
at least one entry for each change in forsation.

NATERIAL V FREM : TO
CEMENTED BAND AND SRAVEL V100 130
SAND AND BRAVEL CLAY 1130 Q140
SAND AND BRAVEL AND SEEPAGE P40 1470
SAND SRAVEL AND WATER S [ B b )
CONPACTED SAND GRAVEL SEEPAGE 3 1 5 180

3 o) . | ;

5 A S

= O : ;

L m E E

- om s

= 1 | i

gﬂé el E H

Work started 09/14/89 Coapleted 09}14189

szszz ==

EESIJSRITEZIEIC =

(9) WELL TESTS: Draugoun_is amount vater level is lovered belov

static level.
If “5{ by vhoa? PUNPNAN

Kas a pusp test sade? VES
Yield: 30  gal./ein vith {1~ f%, drawdown after 4 hrs.

Recovery data

Time ~ Water Level Time Water Level Time Water Level
Date of test 09/21/89
Bailer test ?alllin. ft. dravdown after hrs.
Air test 35 gal/min. w/ stes set at 175 1%, for ! hrs.
Artesian flov g.p b Date

Temperature of water Was a chemical analysis made? ND

WELL CONSTRUCTOR CERTIFICATION:
[ constructed and/or accept responsibility for con-
struction of this vell, and its compliance vith all
Washington well construction standards. Materials used
and the information reported above are true to ay best
knovledge and belief.

NAME RICHARDSON WELL DRILLING
(Person, firm, or corporation)

ADDRESS ¢ D BOY 44427
TST16NED] Ba;/

Contractor’s
Registration No, RICHAW¥3210B

(Type or print)

_ License No, 1424

Dite 03/28/89




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with
Department of Ecology

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

WATER WELL REPORT
STATE OF WASHINGTON

Application No.

Permit No. ....

h _Arabian Stud Farm.. . address 14307 Yelm Hwy. .SE Yelw, Wa. 98597 . .

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

Bearing and distance from section or subdivision _corner

e TS EOD

e . 8SE 3 SE v sec. 14 . 117 N.R.1E wm

Industrial [J Municipal [
0

(3) PROPOSED USE:

Domestic [J
Irrigation [X Test Well [] Other

Owner's humber of well 1
(if more than one).... .S
Bored 0

New well (K Method: Dug [J
Deepened O Cable [J Driven [J
Reconditioned [] Rotary [3x Jetted [J

(5) DIMENSIONS:
pritted.... 313 1t

(4) TYPE OF WORK:

Diameter of well . ...
Depth of completed well.....113 ..gt

(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 ot least one entry for each change of formation,

MATERIAL FROM | TO

_Surface seal _lo | 18
_Coarse hardpan & boulders-layers 1
___of grey sand & gravel 18 . 74
_Brown coarse sand & gravel-boulders 74 .. 115

(6) CONSTRUCTION DETAILS:

Casing installed: & ' piam. from 0 tt10 110 n R e
Threaded [ 7 Diam. from ..o It 0 e 1. -
Welded B - ooomer » Diam. from .......... ft. 0 £t. o
Perforations: ves 7 NoXJ -
Type of perforator used. ...
SIZE of perforations ... in. -
perforations from ... #.
... perforations from .. ft.
perforations from 1t.
‘Sereens: ves O No [¥
Manufacturer's Name.. e
Type ——
Diam. .ccooors. Slot slze | 1t. s
Diam. ............ Slot size ... ft.
Gravel p80k0d= Yes[J No Size of Eravel: .o - -
Gravel placed fIOM ...t 3 T - S — ft. -
Surface seal: ves X No[ To what deptn? 18 . . — — _
Material used in seal Bentonite ... . ) AP i M S S
Did any strsta contain unusable water? Yes [ No ' F.? i ) !-' Eh T B
Loy T A L — Depth 0of SIFALA .cocoooreoccrricrrem e A b i -
Method of sealing strata off....... ,"‘ -
W Lo | - _P‘..-_‘_'?'____{VV R
i v 1 i |

(7) PUMP: manutacturers NmeJacuzzi.Bros.f
: FaaxxixixEax

...... Ssb4xpline .

(8) WATER LEVELS:

Land-surface elevation

above mean gea level. ... ... 1.

Static level ﬁ5 #t. below top of well Date. . 10-18-83
Arteslan pressure ... .o 1bs. per square inch Date........ooe
Artesian water is controlled BY. . i

Drawdown is amount water level is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes [] No ¥} If yes, by Whom? ...

Yield: gal./min. with ft. drawdown after hrs
Recovery data (time taken as zero when pump turned off) (water level

measured from well top to water level)

Ttme Water Level | Time Water Level Water Level

Time

Date of te8t ..o
Bailer test"'o ...... gal./min. with...1& .. #t. drawdown atter......1. . ._hrs.

Artesian flow g.pm. Date..10=18=83 ..
Temperature of water.......... Was a chemical analysis made? Yes 0 NoXJ

PERARTIENT OF ECOL05Y
A= A Fovalag Nl
S Ty LST REGIGRAT T

Work ltar;:ed...........l..Q.‘..:La._....... 19.83. Comple;ed.....li).gl..&........,.,,,. 19:...,8.3
WELL DRILLER'S STATEMENT:

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

NAME...Richa.ﬁ.;ls,Qn..ﬂe.u...l).x.il.l_i.r.xg__QQ.., ...............................

erson, firm, or corporation) ('Type or print)

gacoma, Wa, 98444

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20



Well Tagging Form 42/ 4
Unique WeII'Tag No: AQV /@7/

RECORD VERIFICATION (check v'one)

\ Well Report available (please attach this form to the well report and submit it to the Ecology Regional
+ . Office near you). : ‘

if a well report is not available, please complete a “Water Well Report for an Existing Well”
form. This form is available at Ecology’s headquarters office. Do not use this form for
wells that do not have a Water Well Report.

WELL OWNERSHIP, .F DIFFERENT FROM WELL REPORT
_ .First Name: Méggffj(/ ;@ﬂm&% Last Name:

. Stree¥ Address:

City: - State:

LOCATION OF WELL, IF DIFFERENT FROM WELL REPORT

Well Address: :
City: L/@@% County: __/ IAySTZIN -
.. 7 ~n m_{ Z wm se. (4 SE  yotthe S
| FOR AGENCY USE ONLY
Latitude ' : "[] aps

D Topographic Map
Longitude "[] Survey

D Computer generated

' |:| Digital Altimeter

‘Elevatiori at land surface _ feet/meters (circle one) D Topographic Map

r_—l Other

Additional information, if available: ‘ R EC EIVED
|:| Location marked on topographic map (please attach) L
D Location marked on air photo (please attach) NOV 0 6 2006

| DEPARTMENT OF ECOLOGY



FOR AGENCY USE ONLY

WELL CHARACTERISTICS

Physical description of well (size of casing, type of well, housing, etc.)

Location of Well identification Tag:

Was supplemental tag need for ease of identifying well| | Yes [ ] No

If yes, where was tag placed?

D c B | A | Scalé 1:24,000 (17 =2,000%)

Indicate the location of the well within the Section by drawing a dot at that point

SECTION

FOR ECOLOGY WATER RESOURCES PROGRAM ONY

g% A [ S P .
R AN
Water Right # W Date Issued
‘ :

UGy g e

Circlel®e:03 1o uzapplication Permit Certification Claim Exempt



PROJECT:  Yelm GW Study Date: ~ April 1,2008 BoringID:  B-2

Location:  89th & Thompson Creek Time: 10:14a.m.
Drillers: Don & Chris Ross of ESN Northwest Weather Conditions: Cold, Sunny
Hydrogeologist: N. Romero Dept: Water & Waste Mgmt, TC Page: 11
&e\}‘
Boring Log o Lithologic Description % Recovery Details
«QQO
ol il Land Surface Elev. 322 ft above ms!
! Black, Organic, Clayey Gravel 30% Moist
2[
N 2]
202 Brown, Sandy Cobbles, Gravel, Dry Dry
ey
3,2 Dry, Brown, Clayey Gravel & Sand 90% Dry
-
YO Weathering Rinds on Cobbles, Friable
8log
0x0.
== | Dry, Brown, Clayey Gravel and Sand 90% Dry
=] = Compact
S2q =
REFES =
TRE =y
== = Dry, Brown, Clayey Gravel and Sand Dry
==1 = Screen Compact - 2” wet gravel seam @ 13’
T E-1 70%
el £ Wet, Brown, Coarse Sand 14 - 16 * Wet
20’
24




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

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

WATER WELL REPORT
State of Washington

Start Card Neo. W097353
Unigque Well ID 1

Water Right Permit No.

Rrtesian flow 0 gal/min Date

(L} OWNER: Name CAFPP Address 34222-102ND AVE. S ROY WA 98580 Page 1 of
{2) LOCATION COF WELL: County THURSTON SW 1/4 NE 1/4 Sec 14 T 17 NR 1 E
(2a} STREET ADDRESS OF WELL {or nearest address) 14035 SE 86TH LANE YELM WA
T
(1) PROPOSED USE: DOMESTIC | {10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
{4) Type of work: NEW WELL } " .
Method: ROTARY | Material | From | To
1 ! |
{5) DIMENSIONS: Diameter of well 6 inches. | BRCWN CLAY COBBLES | ¢ | &
Drilled 150 feet. Depth of completed well 150 fe. | GRAVEL BROWN CLAY | & | 20
] SAND GRAVEL SILT | 20 S
(6} CONSTRUCTION DETAILS: l LARGER GRAVEL SAND SILT | 35 | 60
Caging inetld: 6 " Diam. from O ft. to 144.6 ft.| LARGE GRAVEL S5OME COBBLES I 60 | ao
Welded X *  Dpiam. from ft. to fr.| GRAVEL SAND CCOBBLES | 8o | 117
Liner _ " Diam. from ft. to ft.| GRAVEL, RUST CCLORED CLAY ] 117 | 1138
Threaded ! GRAVEL, BOULDERS, CLAY WATER | 135 | 140
1 GRAAVEL, SAND, COBBLES WATER | 140 | 146
Paerforations: Yes _ No X | TIGHTER GRAAVEL, SAND, SILT | Lae | 150
Type of perforator used | | [
Size of perforations in. by in.| | [
perforations from ft. to in.| | |
perforationa from ft. to in.| | |
perforations from ft. to in.| | |
I | ([
Screenn: Yes _ No X | | | o
Manufacturexr'e Name | | .
Type Model No | | [
Diam Slot mize from fe. to ft. | | |
Diam 8lot pize from ft. to fe.| | |
! - - I [
Gravel packed: Yen _ No X Size of gravel | %" Y s | [
Gravel placed from ft. to fr. ) —ry I I
: T I S
surface seal: Yes X No _ To what depth? 20 fe.| - f? E [—
Material used in peal BENTONITE f ! tja | _
Did any strata contain unusable water? Yea _ No X | | [
Type of water? Depth of strata ] - | |
Method of sealing etrata off | i [
: i I R
{7} PUMP: Manufacturer's Name JACUZZ | | P
Type SUBMERSIBLE H.P. 0.75 | ! |
! ) [
(8) WATER LEVELS: Surface elev above mean sea level ft. | | [
Static level 115 ft. below top of well Date 02/26/97 | | [
Artesian pressure lbe. per Bg. in. Date | | P
Artesian pressure ie controlled by | ‘ |
- L
{9) WELL TESTS: Pump tept made? ____ By whom? | Work Started 12/24/97 Completed 12/26/97
Yield 0 gal./min. with fr. drawdown after hre}
Yield 0 gal ./min. with ft. drawdown after hre| WELL CONSTRUCTOR CERTIFICATION:
Yield o gal./min. with fr. drawdown after hre| I conetructed and/or accept responsibility for construction
Recovery data: | this well, and its compliance with all Washington well const
Time Wtr. Lvl. Time Wer. Lvl. Time Wtr. Lvl.| ruction standards. Materiale ueed and the information report
| above are true to my best knowledge and belief.
| Name RICHARDSON WELL DRILLING
| Address P.C. B 44427 Taccoma WA 98444
pDate of test
Bailer test 0 gal/min with ft.. drawdown after hr | {3igned) Lic. No 1547
Airtest 15 gal/min with stem set at 139 ft. for 2 hrs | Drillex}
|
|

Temperature of water

Was chemical analysies made? NO

Contractor's Registration No. RICHAW*3210B Date 01/07/
Based on form ECL 050-1-20 (2/93)**f-1329- by Speed Systems Co



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Original and First with
X
Copy — Driller's Oopr,

WATER WELL REPORT
STATE OF WASHINGTON

Application No. ..o,

Permit No. .... . e

(1) OWNER: yum. Donald C. Anderson

Address RE+3 Box 3540 Yelm, Wa.

(2) LOCATION OF WELL: county Traton

Bearing and distance from section or subdivision corner

(3) PROPOSED USE:

Domestic I Industrial [1 Municlpal O
Irrigation [J Test Well [0 Other [m]

r—

(10) WELL LOG:

Formation: Describe b
how thich

color, character, size of material and structure, and

Owner's number of well

(4) TYPE OF WOEK: ..

2 of aguifers and the kind and nature of the material in each
siratum penetrated, th at least ons entry for each change of f .

(if more than one). Dug[j BoD MATERIAL FROM TC
New well x Method: red
Deepened [ Cable (] Driven | Surface Sezl . 0] 20
Recanditioned (J Rotary @ Jetted O | Silty Brown Clay 0 | 7
Hard Pan 7] 60
(5) DIMENSIONS: Diameter of well ... 6 ............. inches. Sand & Gravel cOmpAc ted 60 80
Drilled............ 160.... tt. Depth of completed well. ... 160 1t G 1_Sil - 80 1‘ 1-02
(6) CONSTRUCTION DETAILS: Sand Skome - _j.lgé | igg
Casing installed: 6. - piam. trom ...0... tt. to ....160%. G 1. & C] ( 3 140 160
Threaded [ e DiEmML from ft. to .
Walded X) et Diam, from ft. to 1t
™y - F’LE I % F = _
Perforations: v Nom NE s! \Y Ly
Type of perforator used
SIZE of perforations in, by in, o
tions from ... . to . di-1 4 1977
.. perforations from ... ... ft. to ... ft.
pertorations trom 2 to . DERARTMENTOFECOLOSY
= . ——3OHTHWEST REHONAL—CFHCE
Manufacturer's Name
b o ;-3 Model No. o
Diam. ........... Slot size .. from ft. to ft.
Diam. ... Slot size ... from £t. to 1.
Gravel packed: ves) No  Size of gravel: ..
Gyravel placed from ft. to ft.
Surface seal: yea g No[  To what depth? —...20... f.
Material used in seal ... Bentonite.....
Did any strata contain unusahle water? Yes (1 No B
Typs of water?............voveem. Depth of strats.oooo..
Method of sealing strata off.
(7) PUMP: manufacturer's N -Jdaeursl
(8) WATER LEV§LS= ettt e T
Btatic level 11 £i. below top of well Data....l.. 17‘77 .....
Arteglan pressure —................lbs. per square inch Date.......iimirn
Artesian water is controlied by. (G vaive ey
WELL TES . D down is amount water level i _—
®) TS: lowered below static level Work started............. 1=1T... 10.77. Completed........... 1=17 1677..

Was a pump test mede? Yes [] No [E If yes, by whom?. .o
Yield: gal/min. with £t. drawdown after

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

top to water level)
Water Levael

Time Water Level

Time

Time Water Leval

Date of test
Badler test.... 20, gal/min. with..2%......2t. drawdown after...d . . hrs.
Artesian flow gp.m. Date
Tempearature of water.._...... Was 2 chemical analysis made? Yee [ No B

WELL DRILLER'S STATEMENT:

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

nameRichardeon's Well Dxedllding . o

(Person, firm, or corporation)

License No.223=02-6500

(UHSE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20



File: Orig. & First Copy - Dept of Ecology WATER WELL REPORT Start Card No. W172614

Second Copy - Owner, Third Copy - Driller State of Washington Unique Well ID AHL631
. l 3 QL%Z‘ Water Right Permit No.
t (1) OWNER: Name DONALD ANDERSON JR Address P/O BOX 1712 YELM WA 98597 Page 1 of
Q (2) LOCATION OF WELL- County THURSTON NW 1/4 NE 1/4 Sec 14 T 17 NR 1 EW
% (2a) STREET ADDRESS OF WELL (or nearest address) 14229 YELM HWY YELM WA 98597
(1’4 T
—] {(3) PROPOSED USE: DOMESTIC | (10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
Q (4) Type of work: NEW WELL f . ’
3 Method: ROTARY | Material | From | To
A = | :
< (5) DIMENSIONS- Diameter of well 6 inches. | BROWN CLAY | o | 12
= Drilled 144 feet. Depth of completed well 141 ft. | SILTY BROWN SAND, GRAVEL, COBBLES | 12 | 4s
g i BOULDER | 45 | 47
c (6) CONSTRUCTION DETAILS- | SILTY BROWN SAND, GRAVEL, COBBLES | 47 | 84
(o] Casing instld: 6 " Dpiam. from 0 ft. to 141  ft.| BOULDER | 84 | 86
o~ Welded X " piam from ft. to ft | BROWN SAND, GRAVEL | 86 | 87
g Liner _ " Diam. from ft. to ft.| BOULDER | 87 | 90
- Threaded _ | BROWN SAND, GRAVEL | 90 | 91
12 ] BOULDER | 91 | 93
[ Perforations: Yes _ No X | BROWN SAND, GRAVEL | 93 | 95
; Type of perforator used | BOULDER | 95 | 98
=~ Size of perforations in. by in. | BROWN SAND, GRAVEL, COBBLES, BOULDERS | 98 | 120
- perforations from ft. to in. | BROWN SAND, GRAVEL, WATER | 120 | 144
s perforations from ft. to an. | | |
% perforations from ft. to in. | | |
c { I [
o Screens: Yes _ No X | | |
,,‘E Manufacturer's Name | | [
1] Type Model No | | ]
Q Diam Slot size from ft. to ft. | | |
g Diam Slot size from ft. to ft. | | |
E= | | |
a Gravel packed: Yes _ No X Size of gravel | | |
r= Gravel placed from ft. to ft. | | |
'E | f I
— Surface seal: Yes X No _ To what depth? 18 ft. | | |
‘g Material used in seal BENTONITE | | |
! Did any strata contain unusable water? Yes _ No X ] | |
= Type of water? Depth of strata | | |
2 Method of sealing strata off | | ]
| TOYT Y A NTYTT |
3 (7) PUMP: Manufacturer's Name | R/ =, V@l
(@] Type H.P. 0 | | |
O | MAY 0 1 2003 !
) (8) WATER LEVELS. Surface elev above mean sea level ft. | i |
o Static level 104.7 ft. below top of well Date 03/16/03 | AN | |
(o] aSTTZioNn S[' [e
— Artesian pressure lbs. per sq. in. Date | [’l |
8 Artesian pressure is controlled by | Department of EC‘lOlOOV |
L {
“6 (9) WELL TESTS: Pump test made? ___ By whom? | Work Started 03/13/03 Completed 03/16/03
- Yield © gal./min. with ft. drawdown after hrs|
[ Yield 0 gal./min. with ft. drawdown after hrs| WELL CONSTRUCTOR CERTIFICATION:
u Yield O gal./min. with ft. drawdown after hrs| I constructed and/or accept responsibility for comstruction o
.|§ Recovery data: | thais well, and its compliance with all Washington well const-
b Time Wtr. Lvl. Time Wtr. Lvl. Time Wtr. Lvl.| ruction standards. Materials used and the information reporte
g | above are true to my owledge and belief.
QO |  Name RICHARDSOR) WELL DRILLING
(] |  Address N PAcoma WA 98444
Q Date of test | ’
l'E Bailer test 0 gal/min with ft. drawdown after hr| (Signed]] : Lic. No 2246
Rirtest 15 gal/min with stem set at 135 ft. for 1 hrs | (Wﬁl Drialler)
Artesian flow 0 gal/min  Date | Contractor's Registration No. RICHAW*3210B Date 03/18/0
Temperature of water Was chemical analysis made? NO | Based on form ECL 050-1-20 (2/93)**f-1329- by Speed Systems Cor




PROJECT:  Yelm GW Study Date:  April 4,2008 Boring ID:  B-7
Location:  State Route 510 & Thompson Creek (At School; Close to Stream Gage) Time: 8:35a.m.
Drillers: Don & Chris Ross of ESN Northwest Weather Conditions:  Cold, Rainy
Hydrogeologist: N. Romero Dept: Water & Waste Mgmt, TC Page: 11
or
. < o
Boring Log Qc,oQ %@voo Lithologic Description % Recovery Details
«\000%&0 |
Land Surface Elev. 320 ft gbove msl
Black, Organic, Clayey Silt, w/ some gravel 60% Moist
Brown, Sandy Gravel, Dry w/ some clay Dry
Brown, Sandy Gravel, D
Y i 80% Dry
6" Dry, Loose Coarse Sand @ 7'
‘ Clayey Gravel and Sand, compact
= =1 lolev 310’ msl @10’ Clayey Silt Layers, Brown, Laminated
Tl yey ol Ay 100% Dry
K ' 3’ of Dry, Loose Medium Sand
12E== Clayey Plug @ bottom of core rod
_:_:—_-_ % y Clayey Silt, “Fat’, Saturated, Brown (Glacio-lucustrine) | g0 Wet
| = Screen
16’ | E 13-18" | Wet Medium Sand, Brown
W § Wet Medium Sand, Brown /
X 100% Wet
=== Clayey Silt, “Fat’, Saturated, Brown
20 == Glacio-lucustrine
24

28’




APPENDIX B

SW WELL 1A BOREHOLE AND CONSTRUCTION DIAGRAMS
AND WATER WELL REPORT



WELDED CAP WITH
2-INCH THREADED PORT BOLLARD
(3 PLACES)
T. BORE HOLE | & WELL
BE— e S — -
SM fine SAND and SILT Qvr
GwW well-graded GRAVEL with SAND
fine to coarse SAND and GRAVEL QVt
100 —| SW trace SILT and COBBLES 100 —| \/ STATIC WATERLEVEL 4, £ pr
COMPACT and HARD = (10-6-2010 AT 1:10 PM) .
X
S
I
(O]
52
=3
L=
4 o« 4 5 =
= @) > O
W [v4 % =}
=5 (O] =
I = UEJ @
= ] =z
I = =
[GNe] w O m
Z o (&) gy
@ S
SP-SW  SAND with GRAVEL and SILT \; &
200 — Qua 200 —|
ML-MH _ BLUISH GRAY SILT, trace ORGANICS
§ SAND with SILT / GRAVEL,
SM-SW trace COBBLES Qf
_ s SAND with SILT and GRAVEL |
W with BROWNISH RED staining
heis (S SILT with SAND and trace GRAVEL
A SM with BROWNISH RED staining Qc
sw SAND with SILT ond ittle GRAVEL o Q
with BROWNISH RED staining Z T
§ 5
300 — - 300 —| I 2
AN '4 & N O
6 HB0E
b Sh i £
’Efﬁ?f%f ; 319 B6S Z §
L oD
e s SAND with SILT, 528 BCS g 328 BES &5 g
338 BGS -’,ﬁ%@g s trace WOOD / ORGANICS 338 BGS = =
selee * i 349 BGS
| Gk
— BEXCE — 353 BGS 352 BGS
= PeEs: o 357 BGS
& 5 & f
- ~ g - 365 BCS 367.5 BGS
2 2
& sw.gp  coarse o fine SAND, &
A trace GRAVEL and SILT A _
= 2 z3
3 400 — WATER-BEARING 3 400 — Be
= UNIT1 = %8
% sp coarse to fine SAND with fine GRAVEL, % =
o trace SILT o ‘
om o
= SILT with SAND, = 437 BGS
ey oM trace ORGANICS / WOOD o
* SILT/CLAY *
SM SILT with SAND
SILT/CLAY «
SM SILT with SAND S
I
SILT/CLAY trace ORGANICS / WOOD =) = g
< X O 2
SM SILT / SAND ;E w s 25
0w =
S8 1 58
500 — o medium to fine SAND with 500 — S kB sh
w SP coarse SAND, N = o2
s trace GRAVEL / SILT 2 &3 e
= Q WATER-BEARING g g g x
Sy UNIT2 38 =
[Sxe] . R = T =
Zm SP coarse to medium SAND with GRAVEL O w
& J =
~ ©
_ TQu | 547 BGS
SM SILT with fine SAND
SILT/CLAY =
Z O
w -
w o
X v
SM SILT with fine SAND =]
600 — 600 — <
‘ coarse to fine SAND, ‘ 611 B0S
WATER-BEARING trace GRAVEL / SILT
UNIT3 SWISP- (increased medium SAND 522.5-525) 625 BGS
SILT with SAND, 633 BGS * 633 BCS
* SMISL{/0ce ORGANICS / WOOD }
(O]
7 SILT/CLAY trace WOOD / ORGANICS 7 690 BGS 5w
o Sg
SAND with GRAVEL, trace SILT 5 = .Zg'
SWISP (strong H,S odor) & 3
<C
Ll
o
— SILT/CLAY trace ORGANICS / WOOD _|
700 S04 80 / 700
[ -
L SILT with SAND, ZE %
SM 4 ORGANICS / WOOD =S
o T on / ok
& il simietay @
s T su SILT with SAND
= = T LT = |
L i T
I o i
% 8 L . Ve
z I SILTICLAY with WOOD / ORGANICS ;
- 1] -
FEpegr
p i [ SILT with SAND
}‘} }‘} SILT/CLAY with WOOD / ORGANICS
800 — 800 BGS 800 —! —— TOTAL DEPTH = 800
GEOLOGICAL LOG WELL ASSEMBLY
(HORIZONTAL EXAGGERATION = 20:1) (HORIZONTAL EXAGGERATION = 20:1)
NOTES: AS-BUILT SCHEMATIC OF SW WELL 1A
1.  ALL DIMENSIONS ARE IN FEET, EXCEPT AS NOTED. COY/SW Well No. 1A/WA

K:\CAD!\Projects\2010\10399709\04\103-99709_04_AS-BUILT_r1.dwg | As-Built | Mod: 01/17/2011, 14:46 | Plotted: 01/17/2011, 15:04 | NDieterich

Golder Associates




WATER WELL REPORT

Original & 1% copy — Ecology, 2" copy — owner, 3™ copy — driller

=
=

DEPARTMENT OF

ECOLOGY  Construction/Decommission (“x” in circle)
X] Construction
[ ] Decommission ORIGINAL INSTALLATION

Notice of Intent Number WE11324

PROPOSED USE: [ Domestic O Industrial XI Municipal
[0 Dewater [ lIrrigation [ Test Well [ Other

TYPE OF WORK: Owner’s number of well (if more than one)

X New well [J Reconditioned  Method : [J Dug [ Bored O Driven
[0 Deepened [ cable [0 Rotary [ Jetted

DIMENSIONS: Diameter of well 12" inches, drilled800 ft.
Depth of completed well 633ft.

CONSTRUCTION DETAILS

Casing X Welded 12” Diam. from +2 ft.to 367.5 ft.

CURRENT

Notice of Intent No. WE11324

Unique Ecology Well ID Tag No. ALM113

Water Right Permit No. Application G2-29804, G2-29805 and G2-29806

Property Owner Name City of Yelm
Well Street Address Tahoma Blvd SE & Dotson St. SE

City Yelm County Thurston
Location SE1/4-1/4 SE1/4 Sec 23 Twn 17 R 1E EWM K
(s, t, r Still REQUIRED) or
wwwm O
Lat/Long Lat Deg Lat Min/Sec
Long Deg Long Min/Sec

Installed: [ Liner installed ” Diam. from ft. to ft. Tax Parcel No. (Required)78640000024
O Threaded ” Diam. From ft. to ft.
Perforations: [J Yes [X No
CONSTRUCTION OR DECOMMISSION PROCEDURE
Type of perforator used Formation: Describe by color, character, size of material and structure, and the kind and
SIZE of perfs in. by in. and no. of perfs from ft. to ft. nat_ure of thg material in each stratum penetrated, with at least one entry for each change
. of information. (USE ADDITIONAL SHEETS IF NECESSARY.)
Screens: X Yes [0 No [J K-Pac Location
MATERIAL FROM TO
Manufacturer’s Name Johnson Screen - -
) Fine sand w/ some silt 0 25
Type Vere-V\_/rapped Model No. Med/fine sand, gravel, cobble 25 170
Diam. 8"Slot size 0.035 from 352 ft. to 357 ft. Med/fi dwith ISilt 170 519
Diam. 8"Slot size 0.035 from 369 ft. to 437 ft. _e Ihe S_an With grave/si
GravelFilt ved: © ves O N Size of Vsand 10520 Silty with fine sand and wood 219 240
ravel-ifier packec: e ° 1z¢ of gravel/sand ZOX<3 Silty sand/iron oxide stainin 240 300
Materials placed from 353 ft. to 633 ft. - -
Silty sand with wood 300 370
Surface Seal: ] Yes [J No  To what depth? 327.7ft. Silty sand 370 200
Material used in seal Neat cement Silt and clay 400 453
Did any strata contain unusable water? O Yes X No Fine sand and silt 453 470
Type of water? Depth of strata Silt and clay, some wood 470 485
Method of sealing strata off Silty fine sand 485 525
PUMP: Manufacturer’s Name Goulds M_ed t.O C(_-)arse sand 525 552
Type: Lineshaft turbine H.P. Silt with fine sand 552 610
WATER LEVELS: Land-surface elevation above mean sea level ft Fine to med sand/gravel 610 630
) ’ o/ - Silt/clay with wood 630 665
Static level 102.5ft. below top of well Date 10/6/10 Fine to coarse sandigravel 665 675
Artesian pressure N/A lbs. per square inch Date Silt/clay 675 800
Avrtesian water is controlled by (cap, valve, etc.)
WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? X] Yes [0 No If yes, by whom? Boart Longyear
Yield: 2100gal./min. with 82.2ft. drawdown after 73hrs.
Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min. 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 test
Bailer test gal./min. with ft. drawdown after hrs.
Airtest gal./min. with stem set at ft. for hrs.
Artesian flow g.p.m. Date Start Date 4/27/10 Completed Date 10/8/10

Temperature of water 54 Was a chemical analysis made? [J Yes [J No

WELL CONSTRUCTION CERTIFICATION: | 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.

X Driller [] Engineer [] Trainee Name (print) Duane Stevenson

Drilling Company Boart Longyear

Driller/Engineer/Trainee Signature

Address 11277 SW Clay St, Suite A

Driller or trainee License No. 2795

City, State, Zip Sherwood, OR 97140 . .

IF TRAINEE: Driller’s License No:

Driller’s Signature:

Contractor’s
Registration No. Date

ECY 050-1-20 (Rev 02/10) If you need this document in an alternate format, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.



Southwest Well - 1A
Drift (feet)

-3 -2 -1 0 1 2 3

25

50

75

100

—e— Northing Drift
—&— Easting Drift
125 ——Tolerance

——Tolerance2

150

175

Depth (feet)

200

225

250

275

300

325

350

Notes:

Positive deflection indicates drift away listed compass direction
Negative deflection indicates drift towards from listed compass direction
Size of Casing = 12.75 in., OD, 12 in. ID. Size of Plummet = 11.75 in., OD
Height of Apex Above top of Well = 35 ft.




Plumbness and Alignment - Southwest Well 1A
Size of Casing = 12.00 in., ID; Size of Plummet = 11.75 in. OD
Height of Apex Above Top of Well = 35.00 ft

Depth of
Plummet
Below Top Horizontal Deflection of Plumb Line Calculated Drift of Well
of Well (Inches) (Inches)

ft North (in) | South (in) | East (in) | West (in)] North South East West
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10 -0.005 0.005 -0.010 0.010 -0.006 0.006 -0.013 0.013
20 -0.010 0.010 -0.020 0.020 -0.016 0.016 -0.031 0.031
30 -0.015 0.015 -0.020 0.020 -0.028 0.028 -0.037 0.037
40 -0.015 0.015 -0.020 0.020 -0.032 0.032 -0.043 0.043
50 -0.025 0.025 -0.030 0.030 -0.061 0.061 -0.073 0.073
60 -0.060 0.060 -0.035 0.035 -0.163 0.163 -0.095 0.095
70 -0.060 0.060 -0.035 0.035 -0.180 0.180 -0.105 0.105
80 -0.060 0.060 -0.015 0.015 -0.197 0.197 -0.049 0.049
90 -0.060 0.060 0.000 0.000 -0.214 0.214 0.000 0.000
100 -0.060 0.060 0.000 0.000 -0.231 0.231 0.000 0.000
110 -0.060 0.060 0.000 0.000 -0.249 0.249 0.000 0.000
120 -0.060 0.060 0.000 0.000 -0.266 0.266 0.000 0.000
130 -0.060 0.060 0.000 0.000 -0.283 0.283 0.000 0.000
140 -0.070 0.070 0.000 0.000 -0.350 0.350 0.000 0.000
150 -0.060 0.060 0.000 0.000 -0.317 0.317 0.000 0.000
160 -0.060 0.060 0.000 0.000 -0.334 0.334 0.000 0.000
170 -0.060 0.060 0.000 0.000 -0.351 0.351 0.000 0.000
180 -0.050 0.050 0.015 -0.015 -0.307 0.307 0.092 -0.092
190 -0.050 0.050 0.020 -0.020 -0.321 0.321 0.129 -0.129
200 -0.050 0.050 0.020 -0.020 -0.336 0.336 0.134 -0.134
210 -0.050 0.050 0.030 -0.030 -0.350 0.350 0.210 -0.210
220 -0.050 0.050 0.030 -0.030 -0.364 0.364 0.219 -0.219
230 -0.050 0.050 0.030 -0.030 -0.379 0.379 0.227 -0.227
240 -0.050 0.050 0.030 -0.030 -0.393 0.393 0.236 -0.236
250 -0.050 0.050 0.030 -0.030 -0.407 0.407 0.244 -0.244
260 -0.050 0.050 0.030 -0.030 -0.421 0.421 0.253 -0.253
270 -0.050 0.050 0.030 -0.030 -0.436 0.436 0.261 -0.261
280 -0.040 0.040 0.030 -0.030 -0.360 0.360 0.270 -0.270
290 -0.040 0.040 0.030 -0.030 -0.371 0.371 0.279 -0.279
300 -0.040 0.040 0.030 -0.030 -0.383 0.383 0.287 -0.287
310 -0.040 0.040 0.030 -0.030 -0.394 0.394 0.296 -0.296
320 -0.035 0.035 0.030 -0.030 -0.355 0.355 0.304 -0.304
330 -0.035 0.035 0.035 -0.035 -0.365 0.365 0.365 -0.365
340 -0.035 0.035 0.035 -0.035 -0.375 0.375 0.375 -0.375
350 -0.035 0.035 0.035 -0.035 -0.385 0.385 0.385 -0.385




APPENDIX C

AVAILABLE WELL LOGS AND CONSTRUCTION DIAGRAMS
OF NETWORK OBSERVATION WELLS



RECORD OF BOREHOLE THOMPSON CREEK MW  sHeeTtof ¢
PRCJECT: Yelm Groundwater Study DRILLING DATE: 11-9-05 DATUM: ELEVATION: Not Surveyed
PROJECT NUMBER: 043-1328 DRILLING METHOD: Hollow Stem Auger AZIMUTH: N/A INCLINATION: -90
LOCATICN: Thompson Creek DRILL RIG: Canterra CT 450 #123 COORDINATES: not surveyed
SOIL PROFILE SAMPLES FIELD QOBSERVATIONS WELL CONSTRUGTION
T = NOTES
E & = 2 w E WATER LEVELS
= I WELL
a DESCRIFFION S 128 & g COMMENTS GRAPHIC
g |gu| F 5
g |0 2
\0]
—? T 50650
SANDY SILT w/ GRAVEL
dark grayish brown {moist 10YR 2{2); poorly graded,
subrounded gravels 1-2" dia.; fine sands; very soft B/a* bentonite
3 ML chips
i |
20-60
WELL-GRADED GRAVEL w/ SILT and SAND
dark brown (moist 10YR 3/3); subrounded/subangular
gravels 1-2" dia,
1" 5/4Q solid
B GW-GM PVC plpa
— 5
i 6.0-7.5
POORLY GRADED SAND w/ GRAVEL
brown {moist 10YR 4/3); trace gravals
subrounded/subangular ta 1" dia.; soft; moist sP
7.5-100
WELL-GRADED GRAVEL wi! SILT. and SAND
B brown (meist 10YR 473); gravels to 3/4" dia.; moist
GW-GM
—10 T55-150 m
Same as above, dark grayish brown (moaist 10¥R 4/2);
trace gravels to 1" dia.; fine sands
Water encounterad at 12' bgs.
3 1" $/40, T
0.010 slotted
prefabricated
screened well i
2 Calorado
g sand filter {10 |
& x 20 mesh
s1Ze,
g )
9
=] -
= I T T
o POORLY GRADED SAND
(99 greenish gray (wet 10GY 5/1); trace silt; soft
al 16.0-17.0 7
S SILT
b greenish gray (maist 5GY 5/1); soft ML
] Lt
ol BOH - -
g Boring completed at 17.0 ft. o
<
o
o
= -
o
I
=
[}
[}
-l -
-
a4
o
o
S
G20 -
(LI:.;
o LOGGED: Ken Janssen
Z| DRILLING CONTRACTOR: Hott Drilling, Inc. . .
a DRILLER: Ken Phillios 9 CHECKED: Mark Wirganowicz yGolder
% ' P DATE: 5/8/2006 Associates
o




g 3 @
= o = =Q .
2 o s 2¢g Log Well Construction
) ) O g
e O n
Above-ground completion set in concrete
with 2.4-foot well stick-up and expandable
cap. Protected by locking steel monument
and by three 3-foot traffic posts.
Moist, brown, SILT.
Moist, gray, clayey fine GRAVEL/ fine gravelly
CLAY. Sticky.
| |
13 feet: clayey, silty. fine gravel.
5 1/2" Borehole
19 feet: very fine-fine sandy, clayey, silty coarse
gravel.
=
< Moist, gray, very fine-fine sandy, gravelly SILT.
| |
mmmm  Moist, gray, silty, clayey fine to coarse GRAVEL.
3/8" Bentonite Chip Hole-plug
37 feet: clayey, silty gravel.
43 feet: silty, clayey gravel. :
Depth to Groundwater 50.85 feet BMP
Wet, gray, coarse GRAVEL. (3/17/2008)
10-20 Colorado Silica Sand Pack (43-56
48 feet: slightly clayey. feet BGS)
é'} 2-inch, 20-Slot, PVC Screen with Threaded,
Pointed 6-inch Long, End Cap (45.3-55.8
feet BGS)
53 feet: slightly clayey.
E Total depth: 56 feet BGS.

Project Name: Thurston Highlands
Drilling Method: 5 1/2" Air Rotary

Driller: Tim

Firm: Environmental West Exploration
Consulting Firm: Pacific Groundwater Group

Logged by: Tad Cline
Location: Thurston Highlands

Well Name: P18

Ecology ID: BAS468
MP Elevation:; 381.07
Datum: NGVD 29
Installed: 3/13/2008

DTW: 50.85 BMP on 3/17/2008

Figure A-17
GEOLOGIC LOG AND AS-BUILT

FOR PIEZOMETER P18
PG

Thurston Highlands, LLC

Yelm, Washington
JC0701, 9/2008




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.

Permit No. .

] (1) OWNER: name Virgil Baker-Sunrise Homes ...

Address 5622 Pacific._Ave, SE Lacey, Wa,.

"g (2) LOCATION OF WELL: county

£) Beuring and distance from sectlon or subdivision corner

. Thurston. . ..

_SW uNW. secld 1 17w, mIE._ wwMm

Q
Dﬂ (3) PROPOSED USE: Domestic X1 Industrial []

Municipal (}

(10) WELL LOG:

color, character, stze of materinl and structure, and

Type of water?... ... ...
Method of sealing strata off.. ... ...

No X
e Depth of strata. .o

(7) PUMPT: manufacturer's Name. ... sacuzzi Bros. ... .
Type: 1540

oomp L

(8) WATER LEVELS Land-surface elevation

above mean sea level.... .
55

Static level
Artesian pressure 1bs. per square inch Date ..

Artesian water i5 controlled by . . e
(Cap, valve, etc.}

ot
78.

#t. below top of well Date 3—21—

Drawdown is amount water level is
lowererd below static level

(9) WELL TESTS:

Was a purnp test made? Yes {J No (X 1f yes, by whom?
Yield: gal/min. with__ ~ ft. ¢rawdown after

measured from well top to water level)

Tume  Water Level } Time  Water Level | Time

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well

. gal./min. with. 10 ft. drawdown after. . 1
e B pm. Date.

Baller test. 15
Artesian flow...

Temperature of water ... Was a chemical analysls made? Yes (3 No [

Recovery data (time iaken as zero when pump turned off} (water

_hre.

level

Water Level

hrE.

Irrigation [] Test Well [ 1 Other ] Formation: Describe by
show thickness of aquifers and the kind and nature of the matarial in each
4) TYPE OF OR Owner's aumber of well stratum penetrated, with at least one entry each change of formation.
. ", Eel 5 — e ————— e Lo ST TSR NI L L T et et agemr— T ——y—
(4) WORK: [ than oner. . LI MATERIAL FROM | TO
New well ». | Method: Dug ] Bored [J P " h =
Deepened 3 Cable {] Driven D Surface geal 0 | 20
Reconditioned [] Rotary f Jetted O Brown silty clay 0 10
Sand & gravel : ~ 10115
(3) DIMENSIONS: Diameter of well .. ... 8& . inches. | Hardpan o - 15 18 )
Drilled.... .} . ft Depth of completed well . &% . . . N Sa-rld &_ gravghw_i:_t_l_] 7Clay (_ngml J1_8 __'Z_Q, B
(6) CONSTRUCTION DETAILS: Brownelay . ____ 170 178
.. Sand & gravel with little clay |78 85
Casing installed: 6 - piam. trom = Q. .t .84 n.
Threaded [ ..o Diam. from ft. to . N 4 5 DR o T
Welded X)) e Diam. from ft. to . .. It - e e
Perforations: ves) wNoE
Type of perforator used....
SiZE of perforations
. peTforations from ..
rvremen. perforations fyom .
e perforations from ... ..o ftto o BF . ——.— e
Screens: Yes [J No §) ﬁi#i - o T o B
Manufacturer's Name. ... B T T T 1 R
Type. .. woo.. Model No. T T T T -
Diam. . ...... - Slot size ... . from . ... ft. to . I 1 R o — - - =
Dam. . . .. Slot size ... .. .. from . . ... ft. to ... It I - - - -
oL . R, R O ] ) ] ] ]
Gravel PaCked: Yes [ No[X Sizeofgravel: . ..o | L B
Gravel placed from ... . e THLBO L #H - o -
Surface seal: yea @ Nof] To what deptn? .20 . b 5 ——
Material used In seal. Bentonite . . —— _ PR SN -
Did any strata contain unusghle water? Yes (] _ o R

|
—_—— — - - - ! S
|
_— - — i -
]
[ - —-

work starte. 3721 1wT8  compietea 3721 .. 178
WELL DRILLER'S STATEMENT:

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

NAME Richardeson Well Drilling Co,

(Person, firm, or corporation)

AddressP.Q-BQxlllWOSTacomﬂ ,waﬂ.981“+1|’ ............... I

"'(Well Driller)

‘License No, 22 3=02=-6500_ . Date. ©6=21 ..., 19..78

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20



Depth (ft)
Geology
Unit
Soil
Sample

Log

Well Construction

Moist, brown-gray, silty CLAY.

Moist, gray, very silty fine SAND.

OOTL el e,

w
o

I|

<

|

!

O 01
sl
QumiQur

35 _O? O; Horizons of fine sandy gravel.

252 To wet.

Moist, gray, fine-coarse sandy GRAVEL.

To slightly silty, slightly clayey fine GRAVEL.

©y S}? To moist-very moist, gray, slightly silty, fine-coarse
:O.—.:O.—.: sandy fine GRAVEL.

55—t e Wet, gray, silty, gravelly, fine-medium SAND.

60 — To moist.

R
0% Wet, gray, fine-coarse sandy GRAVEL.

Total depth: 59 feet BGS.

with 1.7-foot well stick-up and slip cap.
Protected by locking yellow steel stickup
monument with three 3-foot traffic posts

J Above-ground completion set in concrete

6-inch Borehole

3/8" Bentonite Chip Hole-plug

10-20 Colorado Silica Sand Pack (47-59.5
feet BGS)

Depth to Groundwater 51.70 feet BMP
(7/13/2007)

2-inch, 20-Slot PVC Screen with Threaded
Pointed 6-inch Long End Cap (49-59.5 feet
BGS)

Project Name: Thurston Highlands
Drilling Method: 5 1/2" Air Rotary

Driller: Ron
Firm: Environmental West Exploration

Consulting Firm: Pacific Groundwater Group

Logged by: Tad Cline
Location: Thurston Highlands

Well Name: P2
Ecology ID: apc066
MP Elevation: 375.85
Datum: NGVD 29
Installed: 6/26/2007

DTW: 51.70 BMP on 7/13/2007

Figure A-2

GEOLOGIC LOG AND AS-BUILT

FOR PIEZOMETER P2

Shea, Carr, Jewell

Yelm, Washington P g G

JCO0701, 7/2007




Depth (ft)
Geology
Unit
Soil
Sample

Log

Well Construction

Dry-moist, brown SILT.

Moist-wet, gray, silty CLAY.

Moist, gray, very clayey GRAVEL.

Moist, gray, slightly gravelly, silty CLAY.

Moist, brown, very silty, very fine-fine SAND.

Coarsens to slightly gravelly, fine-coarse SAND.

To dry-moist, fine gravelly sand.

QumiQur

Dry-moist, gray, fine-coarse sandy GRAVEL.

Coarsening downwards: to medium-coarse sandy
GRAVEL (COBBLE?).

Moist, gray, fine-coarse gravelly, medium-coarse
SAND.

Moist, gray, fine-coarse sandy GRAVEL.

Moist-wet, gray, gravelly, medium-coarse SAND.

55 Koyp:

Wet, gray, fine-coarse sandy GRAVEL.

Wet, gray, slightly silty, very gravelly medium-coarse
SAND.

Total depth: 61.2 feet BGS.

Above-ground completion set in concrete
with 2.7-foot well stick-up and slip cap.
Protected by locking yellow steel stickup
monument with three 3-foot traffic posts

3/8" Bentonite Chip Hole-plug

6-inch Borehole

10-20 Colorado Silica Sand Pack (48.6-61.2
feet BGS)

2-inch, 20-Slot PVC Screen with Threaded
Pointed 6-inch Long End Cap (50.6-61.2 feet
BGS)

Depth to Groundwater 57.49 feet BMP
(7/13/2007)

Project Name: Thurston Highlands
Drilling Method: 5 1/2" Air Rotary

Driller: Ron

Firm: Environmental West Exploration
Consulting Firm: Pacific Groundwater Group

Logged by: Tad Cline
Location: Thurston Highlands

Well Name: P3
Ecology ID: APC063
MP Elevation: 405.12
Datum: NGVD 29
Installed: 6/26/2007

DTW: 57.49 BMP on 7/13/2007

Figure A-3

GEOLOGIC LOG AND AS-BUILT
FOR PIEZOMETER P3

Shea, Carr, Jewell P g G

Yelm, Washington
JC0701, 7/2007




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Oniginal and First Copy with
Department of Emlogy

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

WATER WELL REPORT /
STATE OF WASHINGTON

Application No. .. ... . ... .. .

Permit No. .... .. e

(1) OWNEE: Namem ':'bﬂg@ Wrurs.

Address . /HET Y Efé’x’?{/ %?//gy PD S.&

(2) LOCATION OF WELL: County

Beuring andﬁdiﬁs}gppeﬂ_f_rg_m_!e_ction or subdivision corner

— Skt ﬂ/‘(-r...v. secch Y. 'r. £, R...(.,,,, WM.

(3) PROPOSED USE: Domestic j# Industrial [} Municipal [

Irrigation [ Test Well [] Other a

Owner's number of well
(1if more than one)....

(4) TYPE OF WORK:

New well Method: Dug O BoredD
Deepened 0 Cable [J Driven [J
Reconditioned [ Rotary Jetted [

(5) DIMENSIONS: Diameter of well ... fP........ inches
Drilled .. _ft. Depth of completed well.. .. ... ft

CONSTRUCTION DETAILS:
Casing installed:

(6)

..... * Diam. from ... f. to ...

Threaded [] " Dlam. from ...
Welded [ " Diam. trom
Perforations: Yes (] No [}
Typa of perforator used. .
SIZE of perforatlons ... N BY e e N
. perforations from #%t. to . 3
. perforations from ... R | 20 7 TR «
. perf')ration.s from ... ... . ft. to *t.
Screens: ves ;7 No 3
Manufacturer's Name. ...
TYDR.c.. - oot sieers e emneeemeneeee. MIOARL NoLL
Diam. ... .. Slot Bize .. from . ... . to . f
Dlam . Slot size .. ... from ... ftto L. Tt
Gravel DaCked Yes[] Nof[) Sizeofgravel: . . .. ...
Gravel plnced E 317 ¢+ RUUUURRUIIONIIN o T - < S .
Surface seal: ves " No 3 To what depth? ... /3’_ ........ ft.
Material used in seal. MMOA)”E
Did any strata contain unusable water? Yes [] No [0

Type of water?........... ... Depth of strata ...
Method of sealing strata off . .. .

(7) PUMP Manufacturer's N&ME . ... . e
Type:

(8) WATER LEVELS:

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

Static level ... 1t. below top of well Date
Artesian pressure .. ... . Ibs. per square inch Date
Artesian water is controlled by. . .. .. L

(Cap, valve, etc) S

Drawdown is amount water level is

(9) WELL TESTS: lowered below static level

Was a pumnp test made? Yes [} ND‘B/lf yes, by whom?

Yield. gal./min. with _ft. drawdown after _hrs

Recovery data (time taken as vero when pump turned off) {(water level
measured from well top tu water level)

Time Water Level F Time water Leuvel Time Water Level

IJate of test
Bailer test.. /.5 gal /min, with..
Artesian flow. . ... L

..1t. drawdown after

Temperature of water..........

hrs.

Was a chemical analysis made? Yes C] No.B‘

(10) WELL LOG:

Formation: Describe b color, character, size of material and structure, and
show thickness of aqu {fers and the kind and nature of the material in "each
stratum penetrated, with at least one entry for each chanyc of formation.

MATERIAL FROM

o

Topsoil.
HBEDpAN

W“Mé_{e 2

qrAYEL- WrTEL /[-Z

1S

19;?0 Compieted. . ... qJ//— .

Work started...._......
WELL DRILLER’S STATEMENT:

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

(Person firm, or (Typé or print)

Addressgc,a/é/}?rﬁﬁdy'(?’e’?#’qn?

rporationl

[Signed].................. e e
(Weil Driller)

License NO. . e

(USE ADDITIONAL SHEETS IF NECESSARY}

ECY DR0-1-20



CONSTRUCTION DETAIL
STHIUP 1.5
o ELEY 438"
s \
# "f'\
Y ri
X 4] BEHTOMITE SURFACE SEAL
TR 20
1B’
N
S=|HCH CASING
5
1o
125"
150"
17
X | gwL=134
[ 1] MiLLe mFE
20487 I | ! I FEAFDRATHONE
| | | : 105 = 325"
' I l |
By
nngi 11
’ B—HCH DRTVE SHOE
2EQ" AT 261
FUMP TEST:
=43, 8= 103
Ofa=432
T = 4300

THURSTON HIGHLANDS
NOHTH TEST WELL

GEQLOGIC LOG

1o

189"

by
% £
s ToP 408 é
DARK GRAVEL, § =
COORLES & BOULDERS
BRLWH SLTY SAND & GHAVE]

WITH BAMI LAYERE

BAQWH FIHE ZEAND WTTH
CCCAGIDNAL GHAEL

BROWH SAHD A ORAYEL

o7

GRAY BILTT CLAT WiITH BLACK
ANOULAR QR&TEL

GnEr STy CLAT & ORAVEL

LS ——] 188" -
L t——ir
sores 1ol

ARdwWH GRAE B0TY SAHD &
CREYEL, WATER DERRAMG

8
- EROWH GILTY QAND,
ag4 | =] DAL

L)

BAOWH GATY GAMD A GHAVEL
WITH FILT LIRS

BOTTOM COF HILE AT 1571

q0

FIGURE 14

GAMMA RAYT LOG
SECONDS / 150 EMISSHONS

20 0

VASHON ADVANGE OUTWASH

T T e s

FPAEMASHON GRAVELS

—

TNCRAEASE AAANTION

JOB wB 11§
ROGMS0N & NOBLE, INC



THURSTON HIGHILANI."IE
SOUTH TEST WELL

GEDOLOGIC- 1L0G

ELEY 455

CONSTRUCTION DETAIL
ENCcHue 1.5°
" oy oy -
e rd
f\' /\
Y
- ’\ EEMTONITE GURFAGE
- ; 4] SEALTO 20
o
A
o0
13
(2-)

178

g

125

50"

27E'

X | swLe=1m2r

1.1
I 1] MILLS KNFE
1 : 1 | FEAroRATIGHS Yem -
11 | ir
|
11
| 1
| 1
|1
i II |
11
|' ' ZAT" = 2557
II rI
CATT DAVE SHOE
AT 24D
PUMP TEST
O=7I.e=274
afs=2.9
T = 2700

ORAYEL WITH BOULDERS AND EOME
SAMND

BAOWH FIHE BAMND

DAMBHESD AT 110"

OREF BOTY GAND

OILAF BOTY BAND WTTH QRayEL

DRTWH BAKD AND GRAVEL,
YWxTER BEARNG

EROWH GAND AND GRE/EL WITH
ST LAERS

BROWH BILT

HRAC'WH BAND AND QRSTL WITH
SILT LAYERS

BOTTDM OF HOLE AT 2EM

VASHON MORAINE

?

WSHON ADVANCE OHITWASH

e o

PRE-WASHON GRAVELS

40

FIGURE 2C

GAMMA RAY LOG
SECONDS/ 250 EMISSICNS

20 L]

INCREAEE Mok ATHOH

NV

JOB rE1 10
ROBINSON & NOALE. NG



TE

a5

5"

8

ki

HL 3

ma'

CONSTRUCTION DETAIL

STICKUP 1.5
xS 7 EL 411"
~ n
4
o f‘ BENTOHGTE SURFACE
o M sEaLTO 200
B-IHCH CASmG
b
X | ew=1er
1|
| I l I MILLE KHIFE PERFORATHONG
B 230 TO 245
11
1
' | I 1| 200 TG 285
1
' | ! |
!
[

' "/- EHOE COLLAFIED

FUMF TEST-
a=1%9, s = 1E
oS e= 1068
T = 328,000 [dd)

T = 103,200 (ren}

LA RL-TRE -]

LS R R NI

WEST TEST WELL

| 95" OCTARIONAL GRAYEL

3 245"

GECLOGIC LOG

GAAEL WITH BOME BATWH EAND
LAERS

BRWH SAND WITII

ARAYEL WITH BRQWH St
LATERS

DECCMWEG DARCR AFTER 137"

¥ASHON ADVANCE QUTHWASH

MINOR WATER ENTRY AT 200"

e 3
GRAY GILTY BAHD AND QRAYTEL

o 220

EROYH SAND AND DLACK GRAATEL

QRAY GILTY GAND GRAVEL

LAOWH EAMD AHO GRMWEL

BOTTOM OF HOLE AT 259"

FPRE=VASHON GRAVELS

VASHON MORAINE
L.
=

GAMMA RAY LQG
SECONDS /250 EMISSIONS

20 o
—_ 7
GRAVEL, COBBLES,
AKD BOULDERS RICAEAGE RADTATION
o 20t -
BRNH BEAHD AHD GRSEL
il P

\

JOB #1714
FOEMSON & NOELE. /NS



RECORD OF BOREHOLE SW YELM NO. 1 SHEET 1 of 12
PROJECT: Anderson Property DRILLING DATE: 8/17/05 DATUM: ELEVATION: 450
PROJECT NUMBER: 043-1328 DRILLING METHOD: Cable tool AZIMUTH: N/A INCLINATION; -80
LOCATION: Thurston County. Yelm, WA DRILL RIG: COQRDINATES: not surveyed
SCIL PROFILE SAMPLES FIELD CB8SERVATIONS WELL CONSTRUCTION
z E NOTES
BE 2|8 e WATER LEVELS
A~ DESCRIPTION § |£g| &£ B e
a 2 é Q t g CO‘MMENTS GRAPHIC
g |© z
0.0-20.0 . . .
Mixture of siit, sand, gravel and cobbles 0-8' Drillers report mixture of silt, sand, gravel,
] and cobbles
i Carbon steel
- casing
12-Inch Nom.
— 5 Dia.
Carban steel
— casing
Drillers report silt, sand, gravel and cobbles 16-inch Nom.
=10 FILL ' Dia.
- Neat cament
surfaca seal
15
Drillers report silty sand and gravels with large
B cobblas frem 17-30°
| Y
2 ™555-300 1] GRaB farmation ™| [+
SANDY SILT with GRAVEL I i
- dark grayish brown (maist 2.5Y 4/2); wefl graded, N
subangular gravels up to 2" dia.; well graded N . ‘ .
- sands; some woody debris ZENE ) AR
=25 w1 A
sl i
% VE Drillers report silty sand, gravels and cobbles from RN
=% 1 ano-400 T eraB a0-38 BEWe
8 SANDY SILT with GRAVEL " N
<[ sama a5 above except gravels up to 1" dia, -1
b4
e -
=)
—
oar .
2
ar N
w
Q36 ML —
g Drillers repert silty sand, gravels and cobbles from
ol 3647 -
>- -
- -
=t -
Z
OF
Q : . -
= ALl ' AN
g Log continued on next page N
2 - LOGGED: K. .
Z| DRILLING CONTRACTOR: Holt Drillng, Inc. CHEGKED KM‘fr:ﬁr';:::A Clark
N . WICZ
£| DRILLER: T. Farenbach and R. Miller
g DATE: 5/8/2006
[+




_ RECORD OF BOREHOLE SW YELM NO. 1 SHEET 2 of 12
PROJECT: Anderson Property DRILLING DATE: 8/17/05 DATUM: ELEVATION: 450
PROJECT NUMBER: 043-1328 DRILLING METHOD; Cable tool AZIMUTH: N/A INCLINATION: -80
LOCATION: Thurston County, Yelm, WA _ DRILE RIG: COORDINATES: not surveyed
SOIL PROFILE SAMPLES FIELD OBSERVATIONS WELL CONSTRUCTION
- = NOTES
= = Q x WATER LEVELS
BE | gl g 8 e
[=) DESCRIPTION o < 9 F § COMMENTS GRAPHIC
3|0 z
(4]
™40 TR 550 TTTCRAS
SANDY SILT with GRAVEL BN
™ same as above "
— 45 ML -
Drillers report silt, sand, gravel and cobbles from
B 4749 7
Drrillers report brown silt with few gravels from
- 1t 49-53 1
=50 | s0.0-s00 11T CRA8 SR w
SANDY SILT with GRAVEL ‘ iy L
B same as above -
Drillers report brown silt, sand, gravel, and
B cobbles from 53-51° T
- 55 ML A _' —
: Native -l
— 60 ~r-| GRAB ke AR
g?l\gbzfos?ﬂ with GRAVEL : K Driliers report brown silty sand and gravels with Termation o I O
B same as above J1 cobbles from 61-80' ]
=65 ML ]
gr , 1
70 T76TEms sl GRAB AERE
3 Well-graded SAND with SILT and GRAVEE T
b dark grayish brown (moist 2.5Y 4/2), well graded T
= sands; well graded, subrounded gravels up to 1°
e dia. ]
[=1
—
Qr -
al
& ]
g 75 SW-5M
S
=l .
-
w
- R .
Q
]
e} —
)
<
oF
8 a
Q
D80 —
% Log confinued on next page
a . LOGGED: K. Janssen and A, Clark
Z| DRILLING CONTRACTOR: Holt Drifling, Inc. ) .
2| DRILLER: T. Farenbach and R. Millr CHECKED: Mark Wirganowicz
bt n ’ DATE: 5/8/2006
o




PORTLAND GEOLOGICAL LOG YELM LOGS.GPJ GLDR WA.GDT 5/9/06

RECORD OF BOREHCLE SW YELM NO. 1 SHEET 3 of 12
PROJECGT: Anderscn Property DRILLING DATE: 8/17/05 DATUM: ELEVATION: 450
PROJECT NUMBER: 043-1328 DRILLING METHOD: Cable too! AZIMUTH: N/A INCLINATION: -80
LOCATION: Thurston County, Yelm, WA DRILL RIG: COORDINATES: not surveyed
SOIL PROFILE SAMPLES FIELD OBSERVATIONS WELL CONSTRUCTION
- = NOTES
Ee 2 e 14 WATER LEVELS
&= DESCRIPFION 5 |zg| & & WELL
a D Q
2 é Q 3 % COMMENTS GRAPHIC
3 [ 4
|- 80 &
80.0-90,0 L1 GRAB . . s f
Well-graded SAND with SILT and GRAVEL : . Drillers report brown silty sand and gravels from
B same as above "o ]’ 80-98' ]
00y T
-85 swesn [y 14 —
~% I~500- 1000 ] GRAB .
Well-graded SAND with SILT and GRAVEL
B same as above except well graded, 7]
subroundedfsubangutar gravels up to 2" dia.
95 SM -
- Native
p- 100 555~ 710.0 GRAB formation 1
SANDY SILT with GRAVEL
B dark greenish gray (moist 10Y 4/9); well graded T
sands; well graded, subrounded/subangular
o gravels up to 1" dia. -
Drillers report brown silty sand and gravels from
B 103-112" i
— 105 ML -
~ 10 M Ti00-1zc0 *[] GRAB I
SANDY SILT - SILTY SAND, with GRAVEL N
o dark greenish gray {moist 10Y 4/1}; well graded . . 1
sands; well graded, subrounded/subangular Drilters report brown/gray silt and gravels from
- gravels up to 1" dia. 112-126' . N
— 115 mesw | 11| —
—120 Log continuad on next page ]
- LOGGED: K. Janssen and A. Clark
BRILLING CONTRACTOR: Holt Drilling, Inc. . .
DRILLER: T. Farenbach and R. Miller CHECKED: Mark Wirganowicz
© ’ BATE. 5/8/2008




RECORD OF BOREHOLE SW YELM NO. 1 SHEET 4 of 12

PROJECT: Anderson Property DRILLING DATE: 8M7/05 DATUM: ELEVATION: 450
PROJECT NUMBER: 043-1328 DRILLING METHOD: Cable tool AZIMUTH: N/A INCLINATION: -2¢
LGCATION: Thurston County, Yelm, WA DRILL RIG: COORDINATES: not surveyed
SOIL PROFILE SAMPLES FIELD OBSERVATIONS WELL CONSTRUCTION
- T NOTES
Ea =2 |e & WATER LEVELS
= S | £ w m WELL
=} DESCRIPTION 7 < Q = % COMMENTS GRAPHIC
K 2
0]

e TITerRs
SANDY SILT - SILTY SAND, with GRAVEL )
same as above

125 v RN el
Tl Drillers report brows silt, sand, gravels, and ' '
B cobbles from 126-138' 1
1200 130.0- 1400 «1+ GRAB A
SANDY SILT - SILTY SANB, with GRAVEL N i "
B same as above except gravals rounded to N
subrounded
—135 mesm | L VoA
Drillers report brown silty sand and gravet with
i cobbles from 138-158' ]
- 14 Native __ - ||
140 b 40.0-150.0 T S~ee farmation 9| [

SANDY SILT - SILTY SAND, with GRAVEL
sama as above excapt poorly graded gravels 1-2"
" dia.; basalt cobble 3+ dia,

— 145 MLsM |11 -

5% | 1500- 1600 “T{ GRAB ) EeT
SANDY SILT - SILTY SAND, with GRAVEL ; i X

B same as above except pocrly graded, 7

subrounded/subangular gravets up to 3/4" dia.

Drillers report brown silty sand and gravel with
cobblas fram 165-170"

- 155 mesw ]

160 Log continued on next page B

LOGGED: K. Janssen and A. Clark
CHECKED: Mark Wirganowicz #=Golder
DATE: 5/8/2006 Associates

DRILLING CONTRACTOR: Holt Drilling, Inc.
DRILLER: T. Farenbach and R. Miller

PORTLAND GEOLOGICAL LOG YELM LOGS.GPJ GLDR_WA.GDT 5/8/06




PROJECT: Anderson Property
PROJECT NUMBER: 043-1328
LOCATION: Thurston County, Yelm, WA  DRILL RIG:

RECORD OF BOREHOLE SW YELM NO. 1

DRILLING DATE: 8/17/05
DRILLING METHOD; Cable tool

DATUM:
AZIMUTH: N/A
COORDINATES: not surveyed

SHEET 5 of 12

ELEVATION: 450
INCLINATION: -90

S0l PROFILE SAMPLES FIELD OBSERVATIONS WELL CONSTRUCTION
T E NOTES
B~ = o =4 WATER LEVELS
W= DESCRIPTION B |Eg| & = WELL
Q G Q
B § S t % COMMENTS GRAPHIC
g jo z
L 180 g
160.0-170.0 -TTGRAE
SANDY SILT - SILTY SAND, with GRAVEL N
B same as above excapt poorly-graded gravels up to
1" dia.
I 165 mesn |1
e Drillers repert brown silty sand, gravels and
=70 y7p.0-1800 T GRAB eobbles from 170-185°
L Same as above N
AEAN Carbon stesl
—175 ML-sMi 1] casing
§ 12-inch Nom.
= Dia.
— . Native
180 560~ 1900 GRAB formation
GRAVELLY SILT
B arown (5Y 5/2); well graded sands; well graded
graveis, subrounded to subangular gravels; largest
™ observed gravel 1" to 2" diameter
Drillers report brown sity sand, gravels and large
185 ML cobbles and aceasional silt-bound layers fram
= 185-196'
190 Te0.0- 7000 ) T GRAB
SANDY SILT - SILTY SAND, with GRAVEL N
B olive gray {meist: 5Y 5/2); stiff, blocky silt (10GY
6/1) with motttes (5YR 5/6); well-graded sands;
B well-graded, subrounded gravels up to 2" dia.;
some cobbles up to 5"+ dia.; some fine rootlets
k=195 msm | L
— 200 Log continued on next page

PORTLAND GEOLOGICAL LOG YELM LOGS.GPJ GLDR_WA.GDT 5/5/08

DRILLING CONTRACTOR; Holt Drilling, Inc.
DRILLER: T. Farenbach and R. Miller

LOGGED: K, Janssen and A, Clark
CHECKED: Mark Wirganowicz
DATE: 5/8/2006
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RECORD OF BOREHOLE SW YELM NO. 1 SHEET 6 of 12
PROJECT: Anderscn Property DRILLING DATE: 8/17/05 DATUM: ELEVATION: 450
PROJECT NUMBER: 043-1328 * BRILLING METHOD: Cable tool AZIMUTH: N/A INCLINATION: -90
LOCATION: Thurston County, Yelm, WA DRILL RIG: COORDINATES: not surveyed
S0OIL PROFILE SAMPLES FIELD OBSERVATIONS WELL CONSTRUCTION
= = NOTES
.. S |o x WATER LEVELS
s DESCRIPTION 8 lag| £ & WELL
a S ] MMENTS
2139 £| 2 COMME GRAPHIC
3 |© z
200 2
200.0-210.0 GRAE
SILTY SAND with GRAVE]L D EE
I~ dark gray {moist; 8Y 4/1}; well-graded sands; NENN
wall-graded gravels, subrounded/subanguiar ]
o gravals ]
up to 2"in dia,; some cobbles up to 3" in dia. SR
Drillers note mincr water entry at 205' -
205 M L e
20 Zi00-z00 GRAB |
Well-graded SAND with SILT and GRAVEL -
B dark gray {moist: 5Y 4/1); subroundedfsubangular 1
gravals up to 1" dia.; some cobbles up to 3™+ dia. i
— 215 SW-SM -
Native
220 | 2900-2260 formalien ]
Same as above; % gravels declining; gravels up to
B 1" dia. A
- SW-SM -
225 A -
i 226.0-230.0 FTLE CRAB ]
Same as abave; finer sands; % gravels declining; LIS UK i
B gravels up to 1-2" dia. L "o 1o}
5 swsn L1 .
m230 | 2300-2840 F ] ORAB N
| Same as above; gravels up to 2 dia. Lot i
- sw.sm fooadi -
L RN -
oo} Drillers note silt layer
B 234.0-226.0 " GRAB T
SILTY SAND - SILTY GRAVEL »
—235 | olive (moist: 5Y 4/3) well-graded sands and SH-GM ) i ]
gravels; gravels up to 2" dia.; cobbles up to 3% > Sitt bound layers at 236" bgs.
~ dia., some oxidation on cobbles GRAB -1
236.0 - 240.0
— Same as above; weli graded gravels; gravals up to & -
2" dia.; some cobblaes from 3"-4" dia,; trace '
- amounts of oxidation on gravels; silt with small SM-GM <
amaunts of clay as binder; silts are soft and blocky
| (gray 5Y 5/1 with orange 5YR 4/6 matiles) a
()
[ 240 toq confinued on next page |
- LOGGED: K. Janssen and A. Clark
DRILLING CONTRACTOCR: Hoilt Drilling, Inc. . )
DRILLER: T. Farenbach and R. Miller CHECKED: Mark Wirganowicz
e ’ BATE: 5/8/2006

Miror water entry noted at 205' bgs




RECORD OF BOREHOLE SW YELM NO. 1 SHEET 7 of 12
PROJECT: Anderson Property DRILLING DATE: 8/17/05 DATUM: ELEVATION; 450
PROJECT NUMBER: 043-1328 DRILLING METHOD: Cable icol AZIMUTH: N/A INCLINATION: -80
LOCATION: Thursten County, Yelm. WA _ DRILL RIG: COORDINATES: not surveyed
S0IL PROFILE SAMPLES FIELD OBSERVATIONS WELL CONSTRUCTION
T = NOTES
Fe 2 je & WATER LEVELS
= b ON 3 [ fo w u WELL
o ESCRIPT| -S, g o = % COMMENTS GRAPHIC
] &) 4
O]
! ~ 20T Zan0- 2440
i SILTY SAND
B olive (moist: 5Y 3/3) well gradad gravels; T
subrounded to subangular gravels; grave's {o 1"+
- dia.; some cobbles to 3"+ dia. M -1
- T340-2500 TTIT| GRe8 | Fl T
SILYT i i
—245 | igni yellowish brown (moist: 2.5Y 6/4); some -
oxidatior; trace poorly graded sands; some poorly R X
- graded gravels BEAE
I ML .
250 ~5g50-z600 . GRAB EENE
SILTY GRAVEL - GRAVELLY SILT . " i
~ olive gray (5Y 5/2); trace clay; well graded sands; ) 7
subrounded gravels to 2"+ dia.; silt/clay as matrix -
o (greanish gray} e 1
. L -
-
— 255 aw-om[e R
A NEE
- . N
-
e . -
L. Native |- =
260 En0-7700 GRAB . rormation ™ T [
SILTY GRAVEL " "
B alive gray (5Y 5/2); well graded sands; weli graded 7]
gravels; subrounded gravels to 2'+ dia.
|— 285 —
O -
=]
4
] .
=% [Z700-z800 GRAB
8 SILTY GRAVEL-GRAVELLY SILT
<l well graded sands; well graded gravels; T
= subrounded gravels to 2"+ dia.
= -
g
-
ar -
5
ol N
Q
@
S5 —
i}
= .
—
L
> .
4]
=]
a1 -
4
91
g .
o
D280 -
% Log continued on next page
= - LOGGED: K. Janssen and A. Clark
Z] DRILLING CONTRACTOR: Holt Drilling, Inc. ) .
2l DRILLER: T. Farenbach and R. Miller CHECKED: Mark Wirganowicz
S C ’ DATE: 5/8/2006
&




RECORD OF BOREHOLE SW YELM NO. 1 SHEET 8'of 12
PROJECT: Anderson Property DRILLING DATE: 8/17/05 DATUM: ELEVATION: 450
PROJECT NUMBER: 043-1328 DRILLING METHOD: Cable tool AZIMUTH: N/A INCLINATION: -90
LOCATION: Thurston County, Yelm, WA _ DRILL RIG: COORDINATES: not surveyed
SOIL PROFILE SAMPLES FIELD OBSERVATIONS WELL CONSTRUCTION
- = NOTES
£ S |e o WATER LEVELS
HE T | To| w| % WELL
o DESCRIPTION B 39 E s COMMENTS GRAPHIC
o 0] g
o
[~ 2500200 o BRAS Dril it it bound gravels and sand
B Same as above; dark gray (5Y 4/1); cobbles to 6"+ . rikers report gray skl baund gravals and san; |
dia. |. from 280-293"; water going down (283'.9"+10'-1"
- o = 283-10" +13'-11" = 307'-8") :_. e
L . HET
..
| A -
— 285 cw-em|® -
-
- - -
-
- - —
20 5552950 GRAB |1
SILTY GRAVEL R
B dark gresnish gray {10Y 4/1), grayish/blue; well 7
gradad sand; coarse gravels to 2.5" dia.; rounded GM
- tc subrounded gravels; gravels in fine sand to clay 1
matrix; clay form ribbons (soft) Drillers report large cobbles and gravels with sand oS N
- 793.0 - 256.0 ] GRAB from 253-304'; gray silt binder; watar up and down J1H
SILTY SAND.
B bluish black (10G 2.5/1); fines are pale olive (5Y 7]
295 6/3); gravels subrounded to 2" dia. SM
] Note recovery around 296' to 298" appesred to NN
B 296.0 - 298.0 ] GRAB have less clay than 301" sample; cleaner retumns NEEN
| Same as above; coarse sands - ' “h
B 288.0 - 301.0 - GRAB ANAR
2 Same as above; fine sands ’ -
SM
Native
- 30¢ y formation [-{ |]7]
- 301.0 - 304.0 7 GRAS A
Same as above,; increasing gravals and cobbles; '
B most sand is broken from larger materials {fresh); 7
gravels subangular to rounded SM
! Drilters report large cobbles and gravels with sand % I
B 304.0 - 307.0 GRAB and gray silt binder frem 304-317"; making water: ]
SILTY SAND - SANDY SILT o s et 4 g am - R
305 | ery dark gray (6Y 3/1); well graded grave! s b 378" + §-10" = 3177" +101" = 3278 NEN
i 307.0-3100 GRAB T
SILTY SAND w{ GRAVEL
B very dark gray (5Y 3/1}; A T
sM |-
ar g ]
i D T YT FYIC] GRAB |1
a SILTY GRAVEL wi SAND oo Nl
| vary dark gray (5Y 3/1); cobbles with clay; clay is A q 7
s bluish-gray (aot as abundant as 307'); cobbles are GM i D
mlr up to 6" x 3" in size; gravels and cobbles are 3 3 C -
g subrounded to rounded oMo SN
or 313.0-316.0 b | GRAB NENN
o Same as above; graenish black (SGY 2.5/1); fines o DD
ar are olive (5Y 5/3) b 4 7]
@ GM g D
L3 X'y —
E Al Szmple at 316' - Silty/sandy gravels with cobbles BIER
o B 316.0-319.0 90 GRAB and clay; some cobbles 4-5" in dia.; large gravels MEEN
> SILTY-CLAYEY GRAVEL w/SAND . ) XN o
ol greenish gray (10Y 5/7) scem and cobbles mastly subrounded, clay is greenish : <1
S P - blue-gray with slightly mottled appearance and is a
g sticky; forms slight ribbons; increasing fines in DN O
= GRAB ) . , T
8 cweul® matrix than in sample from 313 bl
g 320 . NEsE
2 Log continued on next page
&
=) . LOGGED: K. Janssen and A. Clark
Z| DRILLING CONTRACTOR: Holt Drilling, Inc. . .
2| DRILLER: T. Farenbach and R. Miller GHECKED: Mark Wirganowicz
x c ’ DATE: 5/8/2006
o




RECORD OF BOREHOLE SW YELM NO. 1 SHEET 9 of 12
PROJECT: Anderson Property DRILLING DATE: 8/17/05 DATUM: ELEVATION: 450
PROJECT NUMBER: 043-1328 DRILLING METHOD: Cable tool AZIMUTH: N/A INCLINATION: -90
LOCATION: Thurston County, Yelm, WA DRILL RIG: COORDINATES: not surveyed
SQIL PROFILE SAMPLES FIELD OBSERVATIONS WELL CONSTRUCTION
T H NOTES
E £ 2 E WATER LEVELS
T DESCRIPTION g g = WELL
o D r % COMMENTS GRAPHIC
§ z
™30 5750- 5220 o ' oo o —— :
SITLY SAND w/GRAVEL . riller reports large cobbles; gravels with san -
dark gray (5Y 4/1); Irace cobbles; sand and clay; W-GM and gray sit from 347-324" making some walar; A7
mast coarse sand is ground material; gravels are -
- broken to 2* dia.; less fines than 316' sample; fines GRAB 327-8" -1
are olive (Y 5/3){Continued) -
- 322.0-325.0 o 4
SANDY GRAVEL w/ SILT aw-cMfig "
L dark gray {6Y 4/1); cobbles to 6" x 4" in size; brown .eE
medium o coarse sand; fewer fines (silis and
205 ;:ﬁ{ss) at::n in 319" sample; noted pumice; noted GRAB k.
325.0 - 328.0 Driilers repaort large cobbies and gravels with sand
= SANDY GRAVEL wiSILT f 1 o gy v = B
dark gray (BY 4/1); motties (7.5YR 4/6); silts (5Y WM and gray sill flom 324-334; 327'.8" + 10~0 5
= 713); with cobblas and clay; brewn fine to madium a3r-g” T
sand; clay is graenish brown and soft; forms slight "
- ribbons; much sand sizes appear to ba broken K GRAB -l
targar material; gravel is subroundad; oxidation i
| malrix o
328.0-331.0
Same as sbove; olive {5Y 5/3}; same gravels 3" x GWW-GM
—33¢ | 1vin size i
i 331.0 - 334.0 GRAB 7
N Same as above B
GW-GM '
Drillers report large cobbles and gravels with sand Riserpipa || |
3340-337.0 GRAB and gray silt binder from 334-344" 337" + 810" with rubber .. |1 7]
WELL GRADED GRAVELLY SAND o packer 51"~ ||
[— 335 | very dark gray (5Y 3/1; fines pale oliva (5 &/4); = 3476 abovetopof |1 1=
fine to coarse sands ground cuttings from gravels screan '
— and cokblas; fewer fines; gravels green and brown; -1
gravels subrounded; gravels 2" x 1.5" in size
" 337.0-340.0 GRAB
same as above; some cobblesiclay; unbroken
~ gravels are subrounded te rounded 1o 2" dia,;
increasing fines
Driller reparts formation of water still locks brown
340 | 340.0-3430 GRAB 3 340-343
same as abova, fewer fines than in 337" sample;
- clay noted attatched to gravels; most medium to Naturally
coarse sand is broken materiai ¥
L developed __ Lo
{no filter
B pack)
343.0-346.0 GRAB oril it e
| Same as above; less silticlay riller reports large cobbles and gravel with san 70-stot
and gray silt binder from 344-354"; static lavel at stainless
- 345 218" bgs. In AM.; 347-6" + 100" = 3576 iigebiind
I 346.0 - 349.0
Same as above; increased silticlay content;
B sillfelay noted as matrix support for gravel and
sand
Note - not in sample, but discarded along sample
[{+] 59
g 348.0 - 35%.0 . CGRAB area are copbles, some are 4-7" in dia.; uncertain
B same as above; fewer fines; increased amounts of . " '
‘:_’ 350 | ndisturbed coarse sands and gravel: appears about depth interval; between 334' and 354
Q cleaner; trace cementation; clay/silt grayish browa
9 in color, soft and forms ribons; clay/silts do not
é support larger grains
el 3520 - 3540 GRAB
9 POORLY.GRADED GRAVEL
or very dark gray (5Y 3/1); scme fines; well graded i T
z sands and gravels; sitt pale olive(5Y 6/4); gravels Interval for bail-down test; note - returns were
% B ‘;—mwﬁ—-—'ggg‘{"gggon L arayet 2 GRAB from 4th bail and are mostly madium to course n
355 | POORLY-GRADED SAND. sand size breken from larger grains; gravels to 1 -
1 medium to coarse sands; trace fines; little coarse ] gere g . Low carbon
sl ta fine gravels; gravels subrounded to 1" dia. dia.; gravels subrounded; fines prasent but miner steel casing _
o)
E silt/clay; not complete sample but closest material
gl gT0-%00 7 GRAE fo test zone 1
POORLY-GRADED SAND " e
’E - very dark gray (5¥ 3/1); med 3M); medium to coarse sands; Note - after collecting 357' sample, drilling gets -
trace fines; litke coarse to fine gravels; gravels -
% - subangular-subrounded to 1* dia.; irace cobbles to hung up en cabbles as nated by the driler 1
9 4" dia.
% [~ 360 Log coniinued on nexi page ]
=] - LOGGED: K. Janssen and A. Clark
Z| DRILLING CONTRACTOR: Holt Drilling, Inc. .
2| DRILLER: 7. Farenbach and R. Miler CHECKED: Mark Wirganowicz
-3 T ’ DATE: 5/8/2006
o




RECORD OF BOREHOLE SW YELM NO. 1 SHEET 10 of 12

PROJECT: Anderson Property DRILLING DATE: 8/17/05 DATUM: ELEVATION: 450
PROJECT NUMBER: 043-1328 DRILLING METHOD: Cable tool AZIMUTH: N/A INCLINATION: -90
LOCATION: Thurston Cqunty. Yelm, WA DRILL RIG: COORDINATES: not surveyed

SOIL PROFILE FIELD OBSERVATIONS WELL CONSTRUCTION

NOTES
WATER LEVELS
WELL

COMMENTS GRAPHIC

[%]
b
=
)
-
m
w

DESCRIPTION

Geological Unit
GRAPHIC
LOG

TYP
NUMBER

360.0 - 363.0

WELL-GRADED SAND

very dark gray (5Y 3/1); trace fines; litlle coarse
gravels; gravels subrounded to 2" dia. 5w

EaEndl

Bail down test performed

363.0 - 365.0

POORLY-GRADED SAND

very dark gray (5Y 3/1); fines olive {5Y 5/3);
medium sands; litile fines; some coarse 1o fine 8P
365 gravels, gravels subangular to subrounded

366.0 - 369.0

WELL-GRADED SAND

dark greenish gray (10GY 3/1); trace fines; some
coarse {o fine gravels

70-slot
stainless
steel wire
wrap screen

Coarse graines and large cobbles not included in

369.0- 372.0 GRAB

same as above; increased coarse sands ang
=370 | gravels; gravels to 1,5 dia,

samples but observed in sampling area {cobbles

up to 9" x 5 noted), urknown depths ;
subreunded cobbles

372.0-375.0
same as above; frace cobbles; little fines

375.0-378.0
same as above

GRAB A

378,0 - 381.0

POORLY-GRADED SAND

black (N 2.5/); trace fines; some coarse to fine
gravels; gravels roundad-subreunded to 2.5% dia.

381.0- 384.0 GRAB =]
same as above 2 B

Low carban
steal casing

384.0 - 367.0 GRAB A1
SILTY GRAVEL wi SAND

385 | Gak greenish gray (5G 3/1); trace sills olive (5Y
5(4); some clay mottied dark greenish gray to GM
= black (5G 3/1 - N 2.5/); trace cobbles to 4" dia,

P S ore 9
A Ty

- ﬂmVAﬂ('

387.0-380.0

POORLY-GRADED GRAVELLY SAND
very dark gray (N 3f); trace fines; gravels
rounded-subrounded to 2.5" dia.

390.0 - 393.0 7 GRAB

same as above; gravels to 3.5" dia. Driller notes large cobbles

5_0-s|oi

7] GRAB steel wire

Wrap screen

393.0 ~ 396.0
same as above, gravals subrounded to angular;
gravels to 2" dia.;

396.0 - 39,0 GRAB

same as above; gravals subrounded 100-slot

steel wire
Wrap screen

0T

1 GRAB

400

t.og continuad on next page

LOGGED: K. Janssen and A. Clark
CHECKED: Mark Wirganowicz
DATE: 5/8/2006

DRILLING CONTRACTOR: Holt Driiling, Inc.
DRILLER: T. Farenbach and R. Miller

PORTLAND GEOLOGICAL LOG YELM LOGS.GPJ GLDR_WA.GDT 5/6/06




PORTLAND GEOLOGICAL LOG YELM LOGS.GPJ GLDR_WA.GDT 5/8/06

RECORD OF BOREHOLE SW YELM NO. 1 SHEET #1 of 12
PRQJECT. Anderson Pioperty DRILLING DATE; 8/17/05 DATUM: ELEVATION: 450
PROJECT NUMBER: 043-1328 DRILLING METHOD: Cable tool AZIMUTH: N/A INCLINATION: -90
LOCATION: Thurston County, Yelm, WA DRILL RIG: COORDINATES: not surveyed
SOIL PROFILE SAMPLES FIELD OBSERVATIONS WELL CONSTRUCTION
- Z NOTES
o 2 1e [rd WATER LEVELS
E = DESCRIPTION g E 8 E g COMMENTS SELL
? |33 & = GRAPHIC
g |9 z
[C]
[~ 40C T 3250020 "
same as above (Confinued)
- SPG -
? Drilfer nctes change to sand at 401° bgs and BED
B 07.0- 4050 7 GRAB reddish color T
POORLY-GRADED SAND 1
B very dark gray (N 3/, trace fines; litlle coarse to N
fine gravels; gravels roundad-subrounded to 1° dia. s
B ] Low carbon 11
— 405 : sleel casing™ [.] [
405.0 - 408.0 GRAB NEN
| same as above; some coarse to fine gravels 14
8P :'_
i F08.0-411.0 GRAZ RERN
POORLY-GRADED GRAVELLY SAND i i
B very dark gray (N 3/}, trace fines; gravels N
subrounded to 4" dia. spPe
410
B 11.0- 4140 GRAB
POURLY-GRADED SAND
B very dark gray {N 3/); traca fines; some coarse to
fine gravels; gravels rounded-subrounded {c 1" dia. sP
- Earge cobbls encounterad at 413.5' bgs. required
L | drilling hera with hammer; hammer not used from
4140-417.0 BRAB

at least 390" to 413.5' bgs. Driller belleves this is
a silty zona instead. Color changs in water is now

same as above; little coarse to fine gravels; litite
45 fines; gravels subrounded to 2" dia. -
now greyish/brown instead of greenishi/black at

| GRAB casing depth 415.5' bgs.

417.0 . 4200
same as above; somae coarse to fine gravels

&P

GRAB

420.0 - 4230

POORLY-GRADED GRAVELLY SAND

very dark gray {N 3/); trace fines; fine sands;
gravels subroundad to rounded; gravels to 1/2" dia.

J GRAB

423.0-426.0

POORLY-GRADED GRAVELLY SAND
very dark gray (N 3/); trace fines; fine sands;
gravels subangufar-rounded to 2" dia.

Nete driller collects sample of weod at

approximately 425" bgs.

426.0- 4290 GRAB

POORLY-GRADED SAND

very dark gray (N 3f); trace fines; some coarse {o
fine gravels; gravels rounded-subrounded te 2.5"
— dia,

i
i
]
i
i
i
i

GRAB Gravel
backfill, in
accsrdance
with WAC
173-160

429.0 - 432.0
same as above; gravels to 1/2" dia,; increased fine
gravels

432.0-435.0 GRAB

same as abve; littfe coarse to fine gravels; gravels
subangular te rounded

7350 438.0 GRAB

SILTY GRAVEL wi SAND
* greenish gray (10Y 5M); well graded gravels;
gravels subrounded-rounded o 2 dia.; GM

T oo -
AN LS

DnUAD

- i GRAB

- sp

— 440

Log continued on next page

LOGGED: K. Janssen and A. Clark
CHECKED: Mark Wirganowicz
DATE: 5/8/2008

DRILLING CONTRACTOR: Holt Drilling, Inc.
DRILLER: T. Farenbach and R. Miller




RECORD OF BOREHOLE SW YELM NO. 1 SHEET 12 of 12
PROJECT: Anderson Property DRILLING DATE: 8/17/05 DATUM:; ELEVATION: 450
PROJECT NUMBER: 043-1328 DRILLING METHOD: Cable tool AZIMUTH: N/A . INCLENATION: -90
LOCATION: Thurston County, Yelm, WA DRILL RIG: COORDINATES: not surveyed
SOIL PROFILE SAMPLES FIELD OBSERVATIONS WELL CONSTRUCTION
- = NOTES
Ee S 3] & WATER LEVELS
8- DESCRIPTION g Y 8 3 g COMMENTS by
gl12=| £ | = GRAPHIC
g |0 z
0
= 440 SE a4 0 G
POORLY-GRADED SAND sp -
B very dark gray (N 3); trace fines light clive gray (5 GRAB
g 6/2); some coarse to fine gravels; gravels
- subangular-subrounded te 3" dia. (Continued)
441.0 - 4440 Sp
= same as above; increased coarse sands; gravels Gravel
rounded-subrounded to 2" dia. : backfil, in
B 345.0 - 446.0 GRAB accordanca
| 445 POORLY to WELL-GRADED SAND - Small sample from 445' bgs taken; grave!s (small WI:I;S\J'\:-‘}&%
very dark gray (N 3/); frace fines light olive gray (5Y - to course) in matrix of silty clay with fine to
&/2); some coarse to fine gravels; gravels -
— sub: = 3" dia, medium sands; silt/clay is gray wigreenish zones;
| ciay forms ribbons; is soft and forms film; one
course gravel to 3.5" dia.
[— 480 Boring completed at 450.0 ft.
455 -]
- 460 -
- 465 =
sk i
5
470 —
=
[=}
[c]. .
<
Bi |
- .
a
-
or ]
-
o
) .
&
Sl-a75 —
—
=k -
—
o
>- =
o .
(=]
b o
-
<
or
s 4
3
S=480 —
)
=] - L : K. Janssen and A. Clark
% DRILLING CONTRACTOR: Holt Drilling, Inc. C?-ESEEDD Mark W'rganowicf &
. . 1
£l DRILLER: T. Farenbach and R. Miller )
= DATE: 5/8/2006
n




APPENDIX D

AQUIFER TEST WATER LEVEL AND WATER QUALITY FIELD
DATA SHEETS



PROJECT NUMBER WELL NUMBER
: 10241904 SW boral 4pa  seer [ oY
( sf=)" Golder ]
% Associates Aquifer Test Data Sheet
wer s ) Well A €ONPING) RECOVERY pate: 4/23/10
rEOF DATA._AManual Weoder lovell STep-TLSHRECOVERY /DRAWDOWN DATA COLLECTED BY: [,
WELL DIAMETER: JZ. ! K- Tanscar |
PUMPING WELL: . DEPTH: (952 7 —
CHECK VALVE INSTALLED ON PUMP? V&S
DISTANCE FROM PUMPING WELL: )& DIAMETER: (2.7 DATA LOGGER:\{ £S5
MP:2.58 it ags _ ELEVATION:
HOW Q MEASURED: ‘Tz [1
HOW WL'S MEASURED qunuii #a[ﬁ Ag %ﬂ?b& PUMP ELEVATION:
INITIAL DEPTH TO WATER: €4 {. O 7 OTHER:
COMMENTS: _ G 7P 7 MTETEST
TIME DATA WATER LEVEL DATA REMARKS
Clock Elapsed Depth to Pump Totalizer
Time Time Water Drawdown Rate Reading Pump on, off, rate change; pump type; water quality; efc.
HR:MM:SS {min) (feet) mr (feet) (gal / min) (gal)
Sevtt 11,0l 9@ -0t Frot BMP STAET b GAL o~ doba \\aer
Y)Y, P “bmg
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B 2120 13.4Y | hpm (0%6g pin
n 20s€ee | (oD 9P M
% Msmin | 17 .Y (00 ajorm
X lelZ |gmm 105 |[13.85
Mo Hel2 fmn 405 1138 5
\W lte 13 [{3.5) 57Sapm
S e 1 12,94 J
o Lo ldds [[H.00
AminlleS | 1IH .04 63’601,7M
122152 30 [d.2d <
(@ [le [loMia 20 ||[4. 24
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o
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— PROJECT NUMBER WELL NUMBER
0899 707 Sw dA sHEeT £. OF ‘-{
= Golder , ]
’ Associates Aquifer Test Data Sheet
weLL . SO Whedl 1.4 EUMEERS  RECOVERY oate: ¥/ 23/1D
TYPE OF DATA: Ma_yu,m_a_, Ll RECOVERY / DRAWDOWN DATA COLLECTED BY{o Tostk—
WELL DIAMETER: |Z # P
PUMPING WELL: V€& DEPTH: (9%
CHECK VALVE INSTALLED ON PUMP? _‘g&d
DISTANCE FROM PUMPING WELL: A& DIAMETER: [&# DATA LOGGER:
M.P.: ELEVATION:
HOW Q MEASURED: | DRliZing Plow Aaker
HOW WL'S MEASURED Spyndité Frogpe- PUMP ELEVATION:
INITIAL DEPTHTO WATER: 1. & & "OTHER:
COMMENTS: .
@EF AT TEST
TIME DATA WATER LEVEL DATA REMARKS
?rliorz: El“?i‘r)j:d D\?V??er'o Drawdown 2:5 ;czaarliliznegr ( I 000) Pump on, off, rate change; pump type; water quality; etc.
HR:MM:SS {min) (feet) (feet) (gal / min) (gal)
g |[F2o 34 870 |23l 550 | L5
S 2| 56 [UF-2¥ n.2ds550 | UL
(3231 &5 [18-3F21.335%0 | 5I1.S
73 90 [1&.BF 1 48SSe 53.5
p:gg, gs. l1$.68 27 .8 s5p/52557.5 | 550/525
[FHdE 162 |€.F3 22.L955D529¢L- 5 .
(7251 ( 1UE.94 D?.9 |55 |+
/5:08 |/ (.02 72.98 550 |+ |
S-Pf ]2 /19.15 |2%.11|550 #8325
XA 19.25 28,21
/8:21 (35 l19-25 625.3] sSO_80.S
B 145 WA.4F | 23.4%| 550 |2
18Ul 155 19.65 28.4i5%0 (41
1B°S1 | 1S il9.6528.61 S50 | 96.S
1850 18 &[70)]19.72 75.8| 550
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‘ o8 182 11984 28.%¥ |50 0l
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Q35769 |[ZD.©g 79,04 Sso 12T . |
: /‘%3% Al g} i Shcdbf
- A (1O
a5 Bze |
13 |
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i9 Ly (2.9% 45, oo
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a4y 21y 121328 9 442y
45 2 1%z 40.98 oo
g0 | 114 11%.00 41070 Lt0o
1453 | é_zf 128.19 |47 15 ~ lwed
(959 1234 | (28 70\ YL L0 /57 OO
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i PROJECT NUMBER WELL NUVMBER
Sw 14 10399 709 e 2 o 4
(=f=)" Golder _
o Associates Aquifer Test Data Sheet
wELL #.SW etl T4 MR/ RECOVERY oare: 4/28/1(D
TYPE OF DATA: Adanidenl RECQVERY / DRAWDOWN DATA COLLECTED BY;L,F._}.?}M{&.
WELL DIAMETER: |Z.% K.Jarssen -
PUMPING WELL: \/&$ DEPTH: {#/%R )
CHECK VALVE INSTALLED ON PUMP? &8 i
DISTANCE FROM PUMPING WELL: A48 DIAMETER: [2. ¢ DATA LOGGER: @ ¢
M.P.: ELEVATION: v
HOW Q MEASURED: Sbyadliry  4pibalt Zer
HOW WL'S MEASURED “ PUMP ELEVATION:
INITIAL DEPTH TOWATER: 47 [ . C/’L_/ OTHER:
COMMENTS:
SIEP RATE TEET
TIME DATA WATER LEVEL DATA REMARKS
Clock Elapsed Depth to Pump Totalizer
Time Time Water Drawdown Rate Reading Pump on, off, rate change; pump type; water quality; etc.
HR:MM:SS (min) (feet) (feet) (gal / min) (gal)
p0/0 X5 12G.OX | 4804 180 1D
2016 1957 139,308 2% 1100 |[ 13
2022|252 |/239.5; 48 4}
002Y 1203 /39 (+|U4F. 3|00 | (§F
2035 | 270 j29. 83 1HY. P9 [(00 | 195.S
2040 |2 78 39 g2 485.5 hoo 202
20Uy | 250 j<i0 .04 9.0 [Tieo 205
2049 | 284 /o (3 49 09l11co (242, S
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ZIpZ | 298 jqo. d| |44 3 (OO
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Golder

N E Associates

PROJECT NUMBER

(D319 707

WELL NUMBER

S we LA SHEET 1“{ OF "'{

Aquifer Test Data Sheet

DE P

weLL# SWTA- CPUMPING JRECOVERY DATE: 4/2.8 [t
TYPE OF DATA: RECOVERY / DRAWDOWN DATA COLLECTED BY: L« /%o (L.
WELL DIAMETER:  /2.¢ W ften
PUMPING WELL: I/ »¢ DEPTH:
CHECK VALVE INSYALLED ON PUMP? e £
DISTANCE FROM PUMPING WELL: A)& DIAMETER: DATA LOGGER:
M.P.: ELEVATION:
HOW Q MEASURED: ot liz.er
HOW WL'S MEASURED Maaig { Souneler PUMP ELEVATION:
INITIAL DEPTH TO WATER: 9 |. o&f OTHER:
COMMENTS: P S
&7 EF %" i E T A7
TIME DATA WATER LEVEL DATA REMARKS
Clock Elapsed Depth to Pump Totalizer
Time Time Water Drawdown Rate Reading Pump on, off, rate change; pump type; water quality; etc.
HR:MM:SS (min) (feet) (feet) (gal / min) (gal)
7z 2700 &) | Bumipedd T +o (900EFV
2250 ‘ Dowi 4o 2050 Gipv) —GopsI 162
2251 (7.4 (220G M =St prmp AnD 7L
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PROJECT NUMBER

10299709

WELL NUMBER

S Wweit LA

4 e
SHEET i OF */

Aquifer Test Data Sheet

Y B / —
wen s S0 Weil 44 < PUMPING'/ RECOVERY _
TYPE OF DATA: _AA i AADA RECOVERY / DRAWDOWN

WELL DIAMETER:

{2

PUMPING WELL: ¥ ¢ <

DEPTH: {y 2%

CHECK VALVE INSTALLED ON PUMP?¢ #{ 1 3 (| A pe. ch

paTE: \O J /1D

DATA COLLECTED BY:

DISTANCE FROM PUMPING WELL: () DIAMETER: |29 DATA LOGGER:
MP.: S A . ELEVATION:
HOW Q MEASURED: [ Az 12 14ne] T ioa ' hAldey”
HOW WL'S MEASURED /A7 indiad  Pioey’ PUMP ELEVATION:
INITIALDEPTHTO WATER: /D&, & 9. Vi OTHER:
COMMENTS: /% . . /b . N Ty e
LTSI ee] ot 1S
TIME DATA WATER LEVEL DATA REMARKS
Clock Elapsed Depth to Pump Totalizer
Time Time Water Drawdown Rate Reading Pump on, off, rate change; pump type; water quality; etc.
HR:MM:8S (min) (feet)ﬂ,m (feet) (gal / min) (gal)
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PROJECT NUMBER

(0 3997709

WELL NUMBER

Sw well1A

SHEET Z—— OF %%

(¥ Associates Aquifer Test Data Sheet
WELL # S v i ,PUMB'I/N"G»I RECOVERY
TYPE OF DATA: AN Andded RECGVERY / DRAWDOWN

WELL DIAMETER: {772 ¢

PUMPING WELL: Y@ §

DEPTH: 7%

CHECK VALVE INSTALLED ON PUMP?

DATE: IO/ b/ {D
DATA COLLECTED BY: L» Bl 1EB1 ).

DISTANCE FROM PUMPING WELL: DIAMETER: {2.° DATA LOGGER:
MP.: 258 4GS ELEVATION:
HOW QMEASURED: | b7 Hize s/ € v dtiets
HOW WL'S MEASURED M il -~ G ma&m;) Tl PUMP ELEVATION:
INITIAL DEPTHTOWATER: J O &, 2.7 OTHER:
COMMENTS: 4 .. niw 3
CoveSttoic AT e
TIME DATA WATER LEVEL DATA REMARKS

Clock Elapsed Depth to Pump Totalizer

Time Time Water Drawdown Rate Reading Pump on, off, rate change; pump type; water quality; efc,
HR:MM:SS (min} (feet) (feet) {gal / min) (gal)
15:22.00 [(3.5F
{5: 28100 [2.8

[5: ld.db 2200 | 103
15 Bl LY. 35 Z220D| F-17.5
IS4 (65.1% 22c0
1S:42| TGO 1S .58 2700345
5:53 ¥l |[e5.9] 72200 | 352
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[3: 2% 1948 220D |258.S MCcdtc Stable
123] ‘ 2000 down
gqi(sg (S 37 zZoop |13/
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e f
Pumping Test Form AU\MN«

Project Number: mOmuU\,\\ﬁmemﬂ‘u& Well Name:  SU) Wwell  [Oo \)FP
Project Name: /Y \mwrv el ?@@Ma\mﬁ% Date of Test: ?J\.\ m.f: &
startTime: (LS 3700 Type of Test: m, <t ot Eacde
Initial Flowmeter Reading: Contractor: LY M.K@B,Q UG
Initial Water Level: [$S.S27 B MP Observer: ﬁ.\ledm..Ki,,L -
Datum Description:
Instantaneous Totalizer Depth to o Dissolved Electrical Temperature
cmﬁnmq_Bm xﬂﬂﬂ_ﬁm AWMN_M_”M ,”MMM_, pH Turbidity (NTU) Oxygen (mg/L) nwnum,h\nnﬁq_u._s\ 3 R‘\RJ * @ K/met(N\.
ol /1o (S:15 2200 | [L,7d (63197 |9.d9 |1.2s |o.& |1#F |39 \mux‘w
10fe/ 1o (8225 A [ dipr ; ne oder; ik wb A 2ler et o o1
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15:4] 7200 | 729 (6518 7.7 [1.20 0.z | 128 |1l.27/114.6
[5:53 2100 | 852|165 [ 9.9 (6.9 | 0.55 | |2 |il.So/HiH.0
[0 072 2200 | 3%3 (ob-4Y 2.6l |I.0] |0-56 | [#+7 |[1.52/-]3.S
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16739 1150 | €515 [1p9.2] | 2.38 0.5 [p.99 | 13F |l.ig/ 7 ¥
[0:53 2300 | 880G p-F  [9.39 |0-# | 046 | 177 |[L.31/5.%
(7.04 2200 | 908 [FI1F |3-36 | 0-F4 | p.45 [[F8  |I.25/-]3.0
(7:14 zzo6 | 930  |191.dd [7.3% [p.8le [0-SI (7§ |1.08/-F.
[7:d5 2100 | 994 16861 (344 [0-.49 [6.94 |77 |10.82/-[4.¢
L5 utf 2100 | l1zF (7015 13.8F | X |p- Yo | (FF+ | Ni2/i9.
(7 196 1147 [0 45 1779 0.4 1177 o= et
[2:30 A 00 /274 (76 73 |7 63 0,37 |17k 1B J5A
Lo 2106 1370 /7/ 5 |r7. 53 BT | 196 .00 [M.F
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Golder Associates Inc.
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PROJECT NUMBER

WELL NUMBER

S 7 A sueeT ( oF [

" 1d (0279 707
\ == Golder
¥ Associates

Aquifer Test Data Sheet

WELLE: S 44

oate: [0/ /1O

TYPE OF DATA: Asriiccal .

EQuRNG (RECOVERY )
Y IDRAWEOW

RECOVER

N

o

DATA COLLECTED BY:

WELL DIAMETER: |7 _*

PUMPING WELL: vz ¢

DEPTH: {z 555

CHECK VALVE INSTALLED ON PUMP? Szid Lipty (e Cop)

DIAMETER: /7 ¥

DATA LOGGER:

DISTANCE FROM PUMPING WELL: 4 /%~

Lol

MP.. .2, 5 & ELEVATION:
HOW Q MEASURED: § 7 4- Sl Ao lif
HOW WI'S MEASURED <7+ (st PUMP ELEVATION:
INITIAL DEPTH TO WATER: /{25 OTHER:
COMMENTS: 4+~ s [F ) e
KONV E R =T8N
TIME DATA WATER LEVEL DATA REMARKS
Clock Elapsed Depth to Pump Totalizer
Time Time Water Drawdown Rate Reading Pump on, off, rate change; pump type; water quality; etc.
HR:MM:S8S (min) (feet) (feet) (gal / min) (gal)
¢ P G ; FY
SIOPAT 528
e
(45
1152 ﬁ _
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ToeMw

Water Level Monitoring Data Sheet

Location: ThomPson (Crcel—
Type of data; Manual Only [ Electronic + Manual
Well Diameter/Depth: ”/ (7 basS

Pump Installed? A)JO Pump Type: ASD

Is the Well Used? O

Any known trouble spots in the well’? AO

Contact Person/Info:

Measuring Point (MP):

MP Height Above Ground: &°

H " 1 i (»‘r G 2
| & g
ks

Survey Mark Elevation;

Correction to Survey Mark:

Weather
Date Time Depth to Water Water Level Elev.
(mm/ddfyy) (hrmm) (ft bmp) (ft amsl) By Comments
/(. /(p [ 103D A.0Z BMP LB
m’/ff/ 045\ .3 RIP L2
\D) %/lb L 24 . AdBMP LE | Downloaded Dede

O la/iv] D30 9.04 BMP

2| daonloeded Jdaden

Lolis fie | 034 L. (X BUP

(2 &Eain

Ls

Wi3fle 164D | £ .5t Rume
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Water Level Monitoring Data Sheet

Location. \VWvEten Huanleads :
Type of data: Manual Only’/ Electronic + Manual Contact Person/Info:
Well Diameter/Depth: %,"’/Zso’bc—zs Measuring Point (MP):

Pump Installed? \}o Pump Type: NA~ MP Height Above Ground: | 42'A&S

Is the Well Used? MO Survey Mark Elevation:

Correction to Survey Mark:

Any known trouble spots in the well? ANO

Weather [ Ladscled ST on

Date Time Depth to Water Water Level Elev.
(mm/dd/lyy) (hrmm) (ft bmp) (ft amsl) By Comments
D/ /o] 0aod | {42 Aa%’ L2, | Dre St

|3 /1 |10 1] \32.95" LB ’
/¥ (01202 | (22 .0% ;L% dowsnloadad dafe
m}xf CYESNEWT
0/8/(o |422- | 132 .04 R | dovvlpeelon] ot
/4 /lO pazs | (33 .0%’ U
o]to/ v |0A SRy LB
/Déln-go IG?L 12 2] T
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Water Level Monitoring Data Sheet

JLocation: T\ wrgfon kwj\
Type of data: Manual Only< Electronic + Manual™>
|well Diameter/Depth: %7"/2 (207 pr¢/ <

Pump Installed? NO Pump Type: J

Is the Well Used? Nb

Any known trouble spots in the well? ) yp

Contact Person/Info:

Measuring Point (MP):
MP Height Above Ground: 3. 737464

Survey Mark Elevation:
Correction to Survey Mark:

]

csS

- Depth to Water Water Level ¢
Date Time (feet) Elevation (feet) By Comments
/t/iv [pa%20 | 158 .o LB | ore stert
ola/oeld | 15(¢.a3" LB
WwiH/jp [213 LSES. (O] R | Cowanlveded data

IR /I0 0010 | 1532 .95

L

lojg/ip {1485 | 1S7 9D

wa/ (s | (Del 19%. 720

in/(e/lo | 044 | ST . 34

10.13 14| 320 | |S5.32

&
LB
L3

&
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Water Level Monitoring Data Sheet

Location: T e tae
Type of data: Manual On\l?/
Well Diameter/Depth:
Pump Installed? AJO Pump ype: AJR
Is the Well Used? [\ ¢

Any known trouble spots in the well? \9p>

Contact Person/Info:

Measuring Point (MP):

MP Height Above Ground: | & A
Survey Mark Elevation:

Correction to Survey Mark:

r Electromc + Manual

Weather
Date Time Depth to Water Water Level Elev.
(mm/ddlyy) (hrmm) (ft bmp) (ft amsl) By Comments
o/ /o= B35 | sd.¥’ L Pre dreh stent
0)3/to | boZ. 4. 8D’ LB
In[F/lo[ 12Uy | 54.%3 LB
lon/@/ > 034D | 54.91 LS
\ol«/to Dao | S4.95 LB
lo/i/P|DA DL L& | ,
whiwlp 05 S50 i | T lnasye A voeas A 2en
T ¥ 1 PN E 257 Lot | 5y
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Water Level Monitoring Data Sheet
Location: Thhuv/stovr FL@U‘U\OLS S

Type of data: Manual Only /flectronlc + Manual Contact Person/Info:
Well Diameter/Depth: /50 ), Measuring Point (MP):
Pump Installed? MO Pump Type: /UA MP Height Above Ground: 7 &4~ 4,
Is the Well Used? D Survey Mark Elevation:
Any known trouble spots in the well? Mo Correction to Survey Mark:
Weather
Date Time Depth to Water Water Level Elev.
(mm/dd/yy) (hrmm) (ft bmp) (ft amsl) By Comments
o/ le/[0 O84S 6? d2! LB e Lot loetives of Loeld
10/%/12085% 1/ lﬁ kax/ hd W
W&i/{o 0a1% 57 oU’
bf in/ly | DA25 YR Le
el 1o m; SL o Ay §£§ It @“MV&A. W@Wt )
{

SN 18701y
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Water Level Monitoring Data Sheet

Location: Th me .
Type of datst Manual Onl l; ,ﬂect nM‘Maryal

Well Diameter/Depth:
Pump Installed? NJD Pump Tvpe
Is the Well Used? ND

Any known trouble spots in the well? MO

Weather

Contact Person/Info:

Measuring Point (MP):

MP Height Above Ground: & Fed A%

Survey Mark E|evation:

Correction to Survey Mark:

Date Time Depth to Water Water Level Elev.
(mm/dd/yy) (hrmm) (ft bmp) (ft amsl) By Comments

104 [P pB55 .02

In/a/io oDl 4.0%

Wii/1o | |55 59 .05

plled?+ | 59.03

/7
to/g’/ D40 59.

|¥®7$§7€b diy, | 5%.90

lofa/io | 1928 | <A .04

lo/lmr | 093 | 52.05

C- 1[0 %97 A7

.| TH S5 Oh|R%
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Water Level Monitoring Data Sheet

Location: H izl sl

Type of data; anual On J Electronic + Manual Contact Person/info:
Well Diameter/Depth: / 2 q(/)/ bas Measuring Point (MP):
Pump Installed? AJ) Pump Type: J MP Height Above Ground: (. 2%
is the Well Used? N Survey Mark Elevation:
Any known trouble spots in the well? N} © Correction to Survey Mark:
Ma Igg\’mmo Water Water Level
Date Time (feet) Elevation (feet) By Comments

7o | 0A5 <t T L. 0

O
NEANINY AR F .S
] 72 5 e

b[3/lo] 10%% [He .0

wIg][KNAazo D . &

lof4/w| 0 lo 2, .54

_ERd (G

lD'!t‘i w | [t40 (Ylo- 145




BPaker wel|

Water Level Monitoring Data Sheet

Location: ey Vealey M Yelaa Lop-
Type of data: Manual Only Electronlc + Manual/

Well Dlameter/Depth {o

Pump Installed? ¥z = Pufnp Tvbe;wn« Ualhowon
Is the Well Used? Yes , Doauch

Any known frouble spots in the well? ADowt—
Weather

~Survey Mark Elevation:

Contact Person/Info:
Measuring Point (MP):
MP Height Above Ground: £ A%

Correction to Survey Mark:

Date Time Depth to Water Water Level Elev.
(mm/dd/yy) (hrmm) (ft bmp) (ft amsl) By . Comments
/] o5 52. VL L2 Mﬁr pumse Snot ol
p/g/lo| 1028 f) 13 LB | A ﬁ*‘rl}}m ag
lo]4 /ol b v LB | pomped '« uot down Jords visit
o] 1o/ D¥24 m 2z 73
%0 | 5% | SleS 3] T ol
s | isie TE L Pordp of&




Puwis We ll

Water Level Monitoring Data Sheet
2D SE, Vel WA

Location: [ S D4 Berry Valie

Type of data: Manual Onlyﬁl Ele,ctrom g,+Ma&nual Contact Person/Info:
Well Dlameter/Depth /1 ’ Measuring Point (MP):
Pump Installed? ¥<% Pump Tvpe Umq/wwp MP Height Above Ground: 1. & 4605
Is the Well Used? \(,14 Survey Mark Elevation:
Any known trouble spots in the well? A : Correction to Survey Mark:
Weather
Date Time Depth to Water Water Level Elev. .
(mm/dd/lyy) (hrmm) (ft bmp) (ft amsl) By Comments
lo oo | €125 , Lz,

]“63 1125 5%. 7 L2 Nl Pump g
JDM/lo \’bo %.9% L )
[6/15/10 2;5% <& 2% LR | oY pompias
pAnp | (SO A% =1 £y Mo oo/

flig-te sz | agqot LB | Phanepl o




SW Well No 1

Water Level Monitoring Data Sheet

Location: 1A LirSTon é!ﬂ@ﬂzté__\
Type of data: Manual Only /&f&cfronic + Manual>
Well Diameter/Depth: | 2"/t O ‘lvei e
Pump Installed? ) Pump Type: ‘J

Is the Well Used? M) &
Any known trouble spots in the well? A&

Contact Person/Info:

Measuring Point (MP): 4
MP Height Above Ground: ) «ji.” AGS

Survey Mark Elevation:

Correction to Survey Mark:

Depth to Water Water Level
Date Time I(feet) Elevation (feet) By Comments
@i /b [0970 | [34.2D (B | viestert
o/l 1024 | \F4.20 LE

o7 /ip| 12%0 174.22

rwnlos~ig =l Dafe-

o/ g/ Ip4ld | 139.31 2 [ 400 et all 4y Udous A,
s/ [[USE 139.72% LB | cbblue loadldd (ot
10/4/(p | 102 \31. 3¢ —

. io/w/{b 0an4 134, 4~ L5
L[o-13- O] 1%0% }:‘;7.9;'—5 _q\.




PROJECT NUMBER WELL NUMBER

(0% 4 ‘37;% <) 'T@&Wx Wg’%% = % SHEET f OF \

Golder

Associates Water Quality Field Parameters -

prOJECT: ) ey, Wely 7 LocaTioN: T % el WA
DEVELOPMENT CONTRACTOR :  ¥pev % Lomwwafer™ LOGGER: s |
DEVELOPMENT METHOD AND EQUIPMENT USED:  [rdifiy Wzl 12 Wl Arf v
START WATER LEVELS : " DATE: 4 4G e STARTTIME: _ [(p3= ENDTIVE: 1% Z0
MAXIMUM DRAWDOWN DURING PUMPING:  ——
RANGE AND AVERAGE DISCHARGE RATE: 2 Zo© -
TOTAL QUANTITY OF WATER DISCHARGED: % 0o allaae,
DISPOSITION OF DISCHARGE WATER:  ¥p p¥wnd gy @ce—
NOTES / COMMENTS: -

Volume RedOx Specific

Discharged [3]0] Potential Turbidity | Temperature pH Conductivity Remarks
Time (gallons) (mg/L) (mv) (NTU) (°C) ) (pSicm) (color, odor, sheen, sediment, etc.)
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APPENDIX E-1

WATER QUALITY LABORATORY RESULTS
SWWELL 1
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TestAmerica
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THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

Job Number: 680-57854-1
Job Description: City of Yelm

For:
Golder Associates Inc.
9 Monroe Parkway
Lake Oswego, OR 97035

Attention: Kenny Janssen

.
Approved for refease,
Bernard Kirkland
- Project Manager |

6/8/2010 12:30 PM

Bernard Kirkland
Project Manager |
bernard.kirkland@testamericainc.com
06/08/2010

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report. This report
may not be reproduced, except in full, without the written approval of the laboratory. Questions should be directed to the
person who signed this report.

Savannah Certifications and ID #s: A2LA: 0399.01; AL: 41450; ARDEQ: 88-0692; ARDOH; AZ: AZ0741; CA: 03217CA;
CO; CT: PHO161; DE; FL: E87052; GA: 803; Guam; HI; IL: 200022; IN; IA: 353; KS: E-10322; KY EPPC: 90084; KY
UST; LA DEQ: 30690; LA DHH: LA080008; ME: 2008022; MD: 250; MA: M-GA0O06; MI: 9925; MS; NFESC: 249; NV:
GAOQ0006; NJ: GA769; NM; NY: 10842; NC DWQ: 269; NC DHHS: 13701; PA: 68-00474; PR: GA00006; RI: LAO00244;
SC: 98001001; TN: TNO296; TX: T104704185; USEPA: GA00006; VT: VT-87052; VA: 00302; WA; WV DEP: 094; WV
DHHR: 9950 C; WI DNR: 992819810; WY/EPARS: 8TMS-Q

TestAmerica Laboratories, Inc.
TestAmerica Savannah 5102 LaRoche Avenue, Savannah, GA 31404
Tel (912) 354-7858 Fax (912) 352-0165 www.testamericainc.com
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Job Narrative
680-57854-1

Receipt
All samples were received in good condition within temperature requirements.

Metals
No analytical or quality issues were noted.

General Chemistry
Method(s) 300.0: Due to the high concentration of nitrate, the matrix spike {MS) for batch 169566 could not be evaluated for accuracy .
The associated laboratory control sample (LCS) met acceptance criteria.

Method(s) 4500 P F: The following sample was received with little holding time remaining and was analyzed outside of analytical holding
time : SW Well No 1 (680-57854-1). Data has been flagged.

No other analytical or quality issues were noted.

Page 2 of 19 06/08/2010



Client: Golder Associates Inc.

Description

METHOD SUMMARY

Lab Location

Job Number: 680-57854-1

Method Preparation Method

Matrix  Water

Metals (ICP)

Metals (ICP)
Sample Filtration
Preparation, Metals
Sample Filtration

Metals (ICP/MS)
Preparation, Metals

Anions, lon Chromatography
Anions, lon Chromatography
Orthophosphate

Alkalinity

Solids, Total Dissolved (TDS)

Lab References:

TAL SAV = TestAmerica Savannah

Method References:

TAL SAV

TAL SAV
TAL SAV
TAL SAV
TAL SAV

TAL SAV
TAL SAV

TAL SAV
TAL SAV
TAL SAV
TAL SAV
TAL SAV

40CFR136A 200.7 Rev 4.4

EPA 200.7 Rev 4.4

FILTRATION
EPA 200
FILTRATION
EPA 200.8
EPA 200
MCAWW 300.0
MCAWW 300.0
SM4500P F
SM SM 2320B
SM SM 2540C

40CFR136A = "Methods for Organic Chemical Analysis of Municipal Industrial Wastewater", 40CFR, Part 136, Appendix A,

October 26, 1984 and subsequent revisions.

EPA = US Environmental Protection Agency

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

SM = "Standard Methods For The Examination Of Water And Wastewater”,

TestAmerica Savannah

Page 3 of 19
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SAMPLE SUMMARY

Client: Golder Associates Inc. Job Number: 680-57854-1
Date/Time Date/Time

Lab Sample ID Client Sample ID Client Matrix Sampled Received

680-57854-1 SW Well No 1 Water 05/19/2010 1720 05/21/2010 0845

TestAmerica Savannah
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Client: Golder Associates Inc.

Analytical Data

Job Number: 680-57854-1

Client Sample ID: SW Well No 1
Lab Sample ID: 680-57854-1 Date Sampled: 05/19/2010 1720
Client Matrix: Water Date Received: 05/21/2010 0845
200.7 Rev 4.4 Metals (ICP)
Method: 200.7 Rev4.4 Analysis Batch: 680-170366 Instrument ID: ICPD
Preparation: 200 Prep Batch: 680-169672 Lab File ID: 169672.chr
Dilution: 1.0 Initial Weight/Volume: 50 mL
Date Analyzed: 06/01/2010 2223 Final Weight/Volume: 50 mL
Date Prepared: 05/25/2010 1340
Analyte Result {(ug/L) Qualifier MDL RL
Aluminum 200 ] 100 200
Calcium 13000 97 500
Copper 20 U 5.0 20
Iron 1200 24 50
Magnesium 8400 20 500
Manganese 140 3.0 10
Potassium 2000 40 1000
Silver 10 u 0.97 10
Sodium 7800 280 1000
Zinc 6.8 J 6.3 20
200.7 Rev 4.4 Metals (ICP)-Dissolved
Method: 200.7 Rev 4.4 Analysis Batch: 680-170764 Instrument ID: Varian ICP
Preparation: N/A Lab File ID: E006072010A.csv
Dilution: 1.0 Initial Weight/Volume:
Date Analyzed: 06/07/2010 1503 Final Weight/Volume: 1.0 mL
Date Prepared:
Analyte Result (ug/L) Qualifier MDL RL
Dissolved SiQ2, Silica 41000 50 500
Method: 200.7 Rev 4.4 Analysis Batch: 680-170811 Instrument ID: ICPD
Preparation: 200 Prep Batch: 680-170376 Lab File ID: 170376.chr
Dilution: 1.0 Initial Weight/Volume: 50 mL
Date Analyzed: 06/07/2010 2028 Final Weight/Volume: 50 mL
Date Prepared: 06/02/2010 1529
Analyte Result (ug/L) Qualifier MDL RL
Dissolved fron 50 u 24 50
Dissolved Manganese 20 3.0 10
200.8 Metals (ICP/MS)
Method: 200.8 Analysis Batch: 680-170612 Instrument {D: ICPMSB
Preparation: 200 Prep Batch: 680-169606 Lab File ID: 169606.chr
Dilution: 1.0 Initial Weight/Volume: 50 mL
Date Analyzed: 05/28/2010 0713 Final Weight/Volume: 50 mL
Date Prepared: 05/25/2010 0936
Analyte N _ Result (ug/L) Qualiﬁerm MDL B RL
Antimony 1.0 u 0.40 ' 1.0
Arsenic 5.1 0.37 1.0

TestAmerica Savannah

Page 5 of 19
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Client: Golder Associates Inc.

Job Number:

Analytical Data

Client Sample ID: SW Well No 1

Lab Sample ID: 680-57854-1 Date Sampled: 05/19/2010 1720

Client Matrix: Water Date Received: 05/21/2010 0845
200.8 Metals (ICP/MS)

Analyte Result (ug/L) Qualifier MDL RL

Barium 6.6 0.14 2.0

Cadmium 0.10 U 0.043 0.10

Chromium 2.0 U 1.0 2.0

Copper 1.9 0.50 1.0

Lead 0.29 J 0.060 0.30

Mercury 0.20 8] 0.058 0.20

Selenium 2.0 u 0.58 2.0

Thallium 0.20 u 0.10 0.20

Method: 200.8 Analysis Batch: 680-170609 Instrument 1D: ICPMSB

Preparation: 200 Prep Batch: 680-169606 Lab File ID: 169606606.chr

Dilution: 1.0 Initial Weight/Volume: 50 mL

Date Analyzed: 06/04/2010 0531 Final Weight/Volume: 50 mL

Date Prepared: 05/25/2010 0936

Analyte Resuit (ug/L) Qualifier MDL RL

Beryllium 0.40 U 0.15 0.40

TestAmerica Savannah

Page 6 of 19
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Client:

Golder Associates Inc.

Job Number:

Analytical Data

680-57854-1

General Chemistry

Client Sample ID: SW Well No 1

Lab Sample ID: 680-57854-1 Date Sampled: 05/19/2010 1720

Client Matrix: Water Date Received: 05/21/2010 0845

Analyte Result Qual  Units MDL RL Dil Method

Chioride 5.2 mg/L 0.20 1.0 "0 3000
Analysis Batch: 680-170177 Date Analyzed: 05/30/2010 1223

Nitrate as N 1.9 mg/L 0.015 0.050 1.0 300.0
Analysis Batch: 680-169566 Date Analyzed: 05/21/2010 1151

Fluoride 0.079 J mg/L 0.020 0.20 1.0 300.0
Analysis Batch: 680-170177 Date Analyzed: 05/30/2010 1223

Nitrite as N 0.050 u mg/L 0.015 0.050 1.0 300.0
Analysis Batch: 680-169566 Date Analyzed: 05/21/2010 1151

Sulfate 3.7 mg/L 0.50 1.0 1.0 300.0
Analysis Batch: 680-170177 Date Analyzed: 05/30/2010 1223

ortho-Phosphate 0.040 - JH mg/L 0.016 0.050 1.0 4500 P F
Analysis Batch: 680-170192 Date Analyzed: 05/24/2010 0916

Analyte Result Qual  Units RL RL Dil Method

Alkalinity 70 mg/L 5.0 5.0 1.0 SM 2320B
Analysis Batch: 680-169554 Date Analyzed: 05/24/2010 1359

Bicarbonate Alkalinity as CaCO3 70 mg/L 5.0 5.0 1.0 SM 2320B
Analysis Batch: 680-169554 Date Analyzed: 05/24/2010 1359

Carbon Dioxide, Free 5.0 U mg/L 5.0 5.0 1.0 SM 2320B
Analysis Batch: 680-169554 Date Analyzed: 05/24/2010 1359

Total Dissolved Solids 130 mg/L 5.0 5.0 1.0 SM 2540C
Analysis Batch: 680-169640 Date Analyzed: 05/25/2010 1209

TestAmerica Savannah
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DATA REPORTING QUALIFIERS

Client: Golder Associates Inc. Job Number: 680-57854-1
Lab Section Qualifier Description
Metals

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the

MDL and the concentration is an approximate value.

General Chemistry

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the
MDL and the concentration is an approximate value.

H Sample was prepped or analyzed beyond the specified
holding time

TestAmerica Savannah
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Quality Control Results

Client: Golder Associates Inc. Job Number: 680-57854-1

Method Blank - Batch: 680-169672 Method: 200.7 Rev 4.4
Preparation: 200

Lab Sample ID: MB 680-169672/19-A Analysis Batch: 680-170366 instrument ID:  ICPD

Client Matrix: Water Prep Batch: 680-169672 Lab File ID: 169672.chr

Dilution: 1.0 Units:  ug/L Initial Weight/Volume: 50 mL

Date Analyzed: 06/01/2010 2006 Final Weight/Volume: 50 mL

Date Prepared: 05/25/2010 1340

Analyte Result Qual MDL RL

Aluminum 200 U 100 200

Calcium 500 U 97 500

Copper 20 U 5.0 20

Iron 50 U 24 50

Magnesium 500 U 20 500

Manganese 10 U 3.0 10

Potassium 1000 U 40 1000

Silver 10 U 0.97 10

Sodium 1000 U 280 1000

Zinc 20 U 6.3 20

L.ab Control Sample - Batch: 680-169672 Method: 200.7 Rev 4.4
Preparation: 200

Lab Sample ID: LCS 680-169672/20-A Analysis Batch: 680-170366 Instrument ID:  ICPD

Client Matrix: Water Prep Batch: 680-169672 Lab File ID: 169672.chr

Dilution: 1.0 Units:  ug/L Initial Weight/Volume: 50 mL

Date Analyzed: 06/01/2010 2011 Final Weight/Volume: 50 mL

Date Prepared:  05/25/2010 1340

Analyte Spike Amount Result % Rec. Limit Qual

Aluminum 2000 2020 101 85-115

Calcium 5000 5060 101 85-115

Copper 250 250 100 85-115

Iron 1000 1000 100 85-115

Magnesium 5000 5030 101 85-115

Manganese 500 513 103 85-115

Potassium 5000 5380 108 85-115

Silver 50.0 50.1 100 85-115

Sodium 5000 5050 101 85-115

Zinc 500 521 104 85-115

TestAmerica Savannah
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Client: Golder Associates Inc.

Method Blank - Batch: 680-170376

Quality Control Results

Job Number: 680-57854-1
Method: 200.7 Rev 4.4

Preparation: 200
Dissolved

Lab Sample ID: MB 680-170372/19-B Analysis Batch: 680-170811 Instrument 1D:  ICPD

Client Matrix: Water Prep Batch: 680-170376 Lab File ID: 170376.chr

Dilution: 1.0 Units:  ug/L Initial Weight/Volume: 50 mL

Date Analyzed: 06/07/2010 1753 Final Weight/Volume: 50 mL

Date Prepared:  06/02/2010 1516

Analyte Result Qual MDL RL

Dissolved Iron 50 U 24 50

Dissolved Manganese 10 U 3.0 10

Lab Control Sample - Batch: 680-170376 Method: 200.7 Rev 4.4
Preparation: 200

Lab Sample ID:  LCS 680-170376/26-A Analysis Batch: 680-170811 Instrument ID:  ICPD

Client Matrix: Water Prep Batch: 680-170376 Lab File ID: 170376.chr

Dilution: 1.0 Units:  ug/L Initial Weight/Volume: 50 mL

Date Analyzed: 06/07/2010 1758 Final Weight/Volume: 50 mL

Date Prepared: 06/02/2010 1516

Analyte Spike Amount Result % Rec. Limit Qual

Dissolved Iron 1000 1050 105 85-115

Dissolved Manganese 500 529 106 85-115

TestAmerica Savannah
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Client: Golder Associates Inc.

Method Blank - Batch: 680-170764

Quality Control Results

Job Number: 680-57854-1

Method: 200.7 Rev 4.4
Preparation: N/A

Lab Sample ID:  MB 680-170706/1-A Analysis Batch: 680-170764 Instrument ID:  Varian ICP

Client Matrix: Water Prep Batch: N/A Lab File ID: E006072010A.csv

Dilution: 1.0 Units:  ug/L Initial Weight/Volume:

Date Analyzed: 06/07/2010 1351 Final Weight/Volume: 1.0 mL

Date Prepared: N/A

Analyte Resuilt Qual MDL RL

Dissolved SiO2, Silica 500 U 50 500

Lab Control Sample - Batch: 680-170764 Method: 200.7 Rev 4.4
Preparation: N/A

Lab Sample ID: LCS 680-170706/2-A Analysis Batch: 680-170764 Instrument ID:  Varian ICP

Client Matrix: Water Prep Batch: N/A Lab File ID: E006072010A.csv

Dilution: 1.0 Units:  ug/L Initial Weight/Volume:

Date Analyzed: 06/07/2010 1354 Final Weight/Volume: 1.0 mL

Date Prepared: N/A

Analyte Spike Amount Result % Rec. Limit Qual

Dissolved SiO2, Silica 10000 10100 101 85- 115

TestAmerica Savannah
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Client: Golder Associates Inc.

Method Blank - Batch: 680-169606

Lab Sample ID: MB 680-169606/18-A
Client Matrix: Water

Dilution: 1.0

Date Analyzed: 05/28/2010 0421
Date Prepared: 05/25/2010 0936

Analysis Batch: 680-170612
Prep Batch: 680-169606
Units:  ug/L

Quality Control Results

Job Number: 680-57854-1

Method: 200.8
Preparation: 200

Instrument ID:  ICPMSB

Lab File ID: 169606.chr
Initial Weight/Volume: 50 mL
Final Weight/Volume: 50 mL

Analyte Result Qual MDL RL
Antimony 1.0 U 0.40 1.0
Arsenic 1.0 U 0.37 1.0
Barium 2.0 U 0.14 2.0
Cadmium 0.10 U 0.043 0.10
Chromium 2.0 U 1.0 2.0
Copper 1.0 u 0.50 1.0
Lead 0.30 u 0.060 0.30
Mercury 0.20 U 0.058 0.20
Selenium 2.0 U 0.58 2.0
Thallium 0.20 U 0.10 0.20
Method Blank - Batch: 680-169606 Method: 200.8

Preparation: 200
Lab Sample ID: MB 680-169606/18-A Analysis Batch: 680-170609 Instrument {D:  ICPMSB
Client Matrix: Water Prep Batch: 680-169606 Lab File ID: 169606606.chr
Dilution: 1.0 Units:  ug/l Initial Weight/Volume: 50 mL
Date Analyzed: 06/04/2010 1051 Final Weight/Volume: 50 mL
Date Prepared: 05/25/2010 0936
Analyte Result Qual MDL RL
Antimony 1.0 u 0.40 1.0
Arsenic 1.0 U 0.37 1.0
Barium 2.0 U 0.14 2.0
Beryllium 0.40 U 0.15 0.40
Cadmium 0.10 U 0.043 0.10
Chromium 2.0 u 1.0 2.0
Copper 1.0 u 0.50 1.0
Lead 0.30 U 0.060 0.30
Mercury 0.20 U 0.058 0.20
Selenium 2.0 U 0.58 2.0
Thallium 0.20 U 0.10 0.20
TestAmerica Savannah Page 12 of 19 06/08/2010



Quality Control Results

Client: Golder Associates Inc. Job Number: 680-57854-1

Lab Control Sample - Batch: 680-169606 Method: 200.8
Preparation: 200

Lab Sample ID: LCS 680-169606/19-A Analysis Batch: 680-170612 Instrument ID:  ICPMSB

Client Matrix: Water Prep Batch: 680-169606 Lab File ID: 169606.chr

Dilution: 1.0 Units:  ug/L Initial Weight/Volume: 50 mL

Date Analyzed: 05/28/2010 0433 Final Weight/Volume: 50 mL

Date Prepared:  05/25/2010 0936

Analyte Spike Amount Result % Rec. Limit Qual

Antimony 10.0 10.8 108 85-115

Arsenic 20.0 205 102 85-115

Barium 20.0 19.5 97 85-115

Cadmium 10.0 9.98 100 85-115

Chromium 20.0 19.7 98 85-115

Copper 20.0 20.9 104 85-115

Lead 10.0 9.82 98 85-115

Mercury 1.00 0.982 98 85-115

Selenium 20.0 206 103 85-115

Thallium 8.00 7.60 95 85-115

Lab Control Sample - Batch: 680-169606 Method: 200.8
Preparation: 200

Lab Sample ID: LCS 680-169606/19-A Analysis Batch: 680-170609 Instrument ID:  ICPMSB

Client Matrix: Water Prep Batch: 680-169606 Lab File ID: 169606606.chr

Dilution: 1.0 Units:  ug/L Initial Weight/Volume: 50 mL

Date Analyzed: 06/04/2010 1057 Final Weight/Volume: 50 mL

Date Prepared: 05/25/2010 0936

Analyte Spike Amount Result % Rec. Limit Qual

Antimony 10.0 10.9 109 85-115

Arsenic 20.0 20.2 101 85-115

Barium 20.0 19.5 97 85-115

Beryllium 10.0 10.0 100 85-115

Cadmium 10.0 10.2 102 85-115

Chromium 20.0 20.3 102 85-115

Copper 20.0 20.6 103 85-115

Lead 10.0 10.1 101 85-115

Mercury 1.00 1.05 105 85-115

Selenium 20.0 21.0 105 85-115

Thallium 8.00 7.74 97 85-115
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Client: Golder Associates Inc.

Method Blank - Batch: 680-169566

Quality Control Results

Job Number: 680-57854-1

Method: 300.0
Preparation: N/A

Lab Sample ID: MB 680-169566/7 Analysis Batch: 680-169566 Instrument ID:  ICG

Client Matrix: Water Prep Batch: N/A Lab File ID: 0005.d

Dilution: 1.0 Units:  mg/L Initial Weight/Volume:

Date Analyzed: 05/21/2010 1114 Final Weight/Volume: 5 mL
Date Prepared: N/A

Analyte Result Qual MDL RL
Nitrate as N 0.050 U 0.015 0.050
Nitrate Nitrite as N 0.050 U 0.015 0.050
Nitrite as N 0.050 u 0.015 0.050

Lab Control Sample - Batch: 680-169566

Method: 300.0
Preparation: N/A

Lab Sample ID: LCS 680-169566/8 Analysis Batch: 680-169566 Instrument ID:  ICG

Client Matrix: Water Prep Batch: N/A Lab File ID: 0006.d

Dilution: 1.0 Units: mg/L Initial Weight/Volume:

Date Analyzed: 05/21/2010 1126 Final Weight/VVolume: 5 mL

Date Prepared: N/A

Analyte Spike Amount Result % Rec. Limit Qual
Nitrate as N 0.499 0.490 98 90 - 110

Nitrite as N 0.502 0.498 99 90 - 110

Matrix Spike - Batch: 680-169566

Lab Sample ID:

Client Matrix:
Dilution:

Date Analyzed:

680-57854-1
Water

1.0

05/21/2010 1204

Analysis Batch: 680-169566
Prep Batch: N/A

Units: mg/L

Method: 300.0
Preparation: N/A

Instrument ID:  ICG

Lab File ID: 0009.d

Initial Weight/Volume:

Final Weight/Volume: 5 mL

Date Prepared: N/A 1 uL
Analyte Sample Result/Qual Spike Amount Result % Rec. Limit Qual
Nitrite as N 0.050 u 0.997 1.03 104 90-110
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Client: Golder Associates Inc.

Method Blank - Batch: 680-170177

Quality Control Resulits

Job Number: 680-57854-1

Method: 300.0
Preparation: N/A

Lab Sample ID: MB 680-170177/2 Analysis Batch: 680-170177 Instrument ID:  ICG
Client Matrix: Water Prep Batch: N/A Lab File ID: 0005.d
Dilution: 1.0 Units: mg/L Initial Weight/Volume: 1.0 mL
Date Analyzed: 05/30/2010 1133 Final Weight/Volume: 5 mL
Date Prepared: N/A
Analyte Result Qual MDL RL
Chloride 1.0 U 0.20 1.0
Fluoride 0.20 U 0.020 0.20
Sulfate 1.0 u 0.50 1.0
Lab Control Sample - Batch: 680-170177 Method: 300.0

Preparation: N/A
Lab Sample ID: LCS 680-170177/3 Analysis Batch: 680-170177 Instrument ID:  ICG
Client Matrix: Water Prep Batch: N/A Lab File 1D: 0006.d
Dilution: 1.0 Units:  mg/L Initial Weight/Volume: 1.0 mL
Date Analyzed: 05/30/2010 1146 Final Weight/Volume: 5 mL
Date Prepared: N/A
Analyte Spike Amount Result % Rec. Limit Qual
Chloride 10.0 10.3 103 90-110
Fluoride 2.00 2.15 107 90 -110
Sulfate 10.0 10.6 106 90-110
Matrix Spike - Batch: 680-170177 Method: 300.0

Preparation: N/A
Lab Sample ID:  680-57854-1 Analysis Batch: 680-170177 Instrument ID:  ICG
Client Matrix: Water Prep Batch: N/A Lab File 1D: 0010.d
Dilution: 1.0 Units: mg/L Initial Weight/Volume: 1.0 mL
Date Analyzed: 05/30/2010 1235 Final Weight/Volume: 5 mL
Date Prepared: N/A 1 uL
Analyte Sample Result/Qual Spike Amount Resuit % Rec. Limit Quat
Ehloride 5.2 10.0 16.0 108 90 - 11 0
Fluoride 0.079 J 2.00 2.22 107 90 - 110
Sulfate 3.7 10.0 13.9 102 90 - 110
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Client: Golder Associates Inc.

Method Blank - Batch: 680-170192

Lab Sample ID: MB 680-170192/1 Analysis Batch: 680-170192
Client Matrix: Water Prep Batch: N/A

Dilution: 1.0 Units: mg/L

Date Analyzed: 05/24/2010 0916

Date Prepared: N/A

Analyte Resuit Qual

Quality Control Results

Job Number: 680-57854-1

Method: 4500 P F
Preparation: N/A

Instrument ID:  KONELAB2
Lab File ID: N/A

Initial Weight/Volume: 2 mL
Final Weight/Volume: 2 mL

MDL RL

ortho-Phosphate 0.050 U

Lab Control Sample - Batch: 680-170192

Lab Sample ID: LCS 680-170192/2 Analysis Batch: 680-170192
Client Matrix: Water Prep Batch: N/A

Dilution: 1.0 Units:  mg/L

Date Analyzed: 05/24/2010 0916

Date Prepared: N/A

Analyte Spike Amount Result

0.016 0.050

Method: 4500 P F
Preparation: N/A

Instrument ID: KONELAB2
Lab File ID: N/A

Initial Weight/Volume: 2 mL
Final Weight/Volume: 2 mL

% Rec. Limit Qual

ortho-Phosphate 1.20 1.23

TestAmerica Savannah Page 16 of 19
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Client: Golder Associates Inc.

Method Blank - Batch: 680-169554

Quality Control Results

Job Number: 680-57854-1

Method: SM 2320B
Preparation: N/A

Lab Sample ID: MB 680-169554/5 Analysis Batch: 680-169554 Instrument ID: MANTECH
Client Matrix: Water Prep Batch: N/A Lab File ID: alk052410a.TXT
Dilution: 1.0 Units:  mg/L Initial Weight/Volume: 25 mL
Date Analyzed: 05/24/2010 1254 Final Weight/Volume: 25 mL
Date Prepared: N/A
Analyte Result Qual RL RL
Alkalinity 5.0 u ) 5.0 5.0
Bicarbonate Alkalinity as CaCO3 5.0 u 5.0 5.0
Carbon Dioxide, Free 5.0 U 5.0 5.0
Lab Control Sample - Batch: 680-169554 Method: SM 2320B
Preparation: N/A
Lab Sample ID: LCS 680-169554/6 Analysis Batch: 680-169554 Instrument ID:  MANTECH
Client Matrix: Water Prep Batch: N/A Lab File ID; alk052410a.TXT
Dilution: 1.0 Units:  mg/L Initial Weight/Volume: 25 mL
Date Analyzed: 05/24/2010 1304 Final Weight/Volume: 25 mL
Date Prepared: N/A
Analyte Spike Amount Resuit % Rec. Limit Quat
Alkalinity 576 563 98 © 80- 120
Duplicate - Batch: 680-169554 Method: SM 2320B
Preparation: N/A
Lab Sample ID:  680-57854-1 Analysis Batch: 680-169554 Instrument ID:  MANTECH
Client Matrix: Water Prep Batch: N/A Lab File ID: alk052410a.TXT
Dilution: 1.0 Units:  mg/L Initial Weight/Volume: 25 mL
Date Analyzed: 05/24/2010 1406 Final Weight/Volume: 25 mL
Date Prepared: N/A
Analyte Sample Result/Qual Result RPD Limit Qual
Alkalinity 70 70.4 0 30
Bicarbonate Alkalinity as CaCO3 70 70.1 0 30
Carbon Dioxide, Free 5.0 u NC 30 U
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Client: Golder Associates Inc.

Method Blank - Batch: 680-169640

Quality Control Resuits

Job Number: 680-57854-1

Method: SM 2540C
Preparation: N/A

Lab Sample ID: MB 680-169640/1 Analysis Batch: 680-169640 Instrument ID:  No Equipment Assigned
Client Matrix: Water Prep Batch: N/A Lab File ID: N/A
Dilution:; 1.0 Units:  mg/L Initial Weight/Volume: 100 mL
Date Analyzed: 05/25/2010 1209 Final WeightVolume: 100 mL
Date Prepared: N/A
Analyte Result Qual RL RL
Total Dissolved Solids 5.0 u 5.0 5.0
Lab Control Sample/ Method: SM 2540C
Lab Control Sample Duplicate Recovery Report - Batch: 680-169640 Preparation: N/A
LCS Lab Sample ID:  LCS 680-169640/2 Analysis Batch: 680-169640 Instrument 1D: No Equipment Assigned
Client Matrix: Water Prep Batch: N/A Lab File ID:  N/A
Dilution: 1.0 Units: mg/L Initial Weight/Volume: 100 mL
Date Analyzed: 05/25/2010 1209 Final Weight/Volume: 100 mL
Date Prepared: N/A
LCSD Lab Sample ID:  LCSD 680-169640/3 Analysis Batch: 680-169640 Instrument I1D: No Equipment Assigned
Client Matrix: Water Prep Batch: N/A Lab File ID: N/A
Dilution: 1.0 Units:  mg/L Initial Weight/Volume: 100 mL
Date Analyzed: 05/25/2010 1209 Final Weight/Volume: 100 mL
Date Prepared: N/A
% Rec.

Analyte LCS LCSD Limit RPD Limit LCS Qual LCSD Qual
Total Dissolved Solids 104 108 80 - 120 25
Duplicate - Batch: 680-169640 Method: SM 2540C

Preparation: N/A
Lab Sample ID:  680-57854-1 Analysis Batch: 680-169640 Instrument ID:  No Equipment Assigned
Client Matrix: Water Prep Batch: N/A Lab File ID: N/A
Dilution: 1.0 Units:  mg/L Initial Weight/Volume: 100 mL
Date Analyzed: 05/25/2010 1209 Final Weight/Volume: 100 mL
Date Prepared: N/A
Analyte Sample Result/Qual Result RPD Limit Qual
Total Dissolved Solids 130 ' 134 2 25 T
TestAmerica Savannah Page 18 of 19 06/08/2010
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APPENDIX E-2

WATER QUALITY LABORATORY RESULTS
SW WELL 1A



Budington WA Bellingham WA Porlland OR

Comporgle Ofice anb#a!wy_ Micropivlagy/Chemistry _
1620 5 Walnut 5t - 88235 805 Orchard Dr Sle 4 - 98225 8150 SW Pioneer Cf Ste W- 97070
800.755.5205 5 360757 1400 350.671.6600 303.082.7802
NALYTICA
LABORATORIES
November 11, 2010 Paoe 1 of 1

Mr. Kenny Jannsen

Golder Associates, Inc/Lake Oswego
9 Monroe Parlkway Suite 270

Lake Oswego, OR 97035

RE: 10-15791 - Drinking Water Yelm WA Thurston Co

Dear Mr. Kenny Jannsen,

Your project: Drinking Water Yelm WA Thurston Co, was received on Thursday October 14, 2010.
The following comments are reported for your project:

Spoke with Kenny Janssen 10/26/10, he said the temperature of the minicipal source was read at 11.5 C. This value is used
to calculate corrosivity.

If you have questions phone us at 800 755-9295.

Respectfully Submitted,

Ol

(-
Lawrence jmrson, PhD

Director of Laboratories

Enclosures Data Report
QC Reports
Chain of Custody

FORM: COVER



Burlingion WA

Carporate Office

Portiand OR
Microbiology/Chermistry

Bellingham WA
Microbiniogy

18205 Wathut S1- #8233
800.755.9705 5 360.757.1400  380.671.0688

805 Orchard Dr St 4 - 98225 9150 SW Pioneer Ct Ste W- 07070
§03.662.7862

INORGANIC COMPOUNDS (I0C)Y REPORT

Client Name: Golder Associates, Inc/Lake Oswego
9 Monroe Parkway Suite 270
Lake Oswego, OR 97035

Reference Number:
Project;

10-15791
Drinking Water Yelm WA Thursto

Systern Name: Sample Number: SW1A101310
System ID Number: Lab Number: 156-35308
DOH Source Number: Collect Date: 10/13/10 11:38
Multiple Sources: Date Received: 10/14/10
Sample Type: Repert Date: 11/11/10
Sample Purpose: Investigative or Other Sampled By: Lizzi B.
Sample Location: Yelm, WA - Sampler Phone:
County: Released by:&;ﬂ
DOH# | ANALYTES RESULTS UNITS SRL Trigger | MCL Analyst | METHOD Analyzed |COMMENT
GROSS BETA ND pCiiL 4 50 ic ©00.0 11ip1He Analyzed by Pace
GROSS ALPHA ND pCilL 3 15 ic 800.0 110110 Analyzed by Pace
RADIUM 226 ND pCifL 1 ic 903.1 10310 Analyzed by Pace
RADIUM 228 ND pCilL 1 5 ic 904.0 1105019 Analyzed by Pace
RADON 234 BCilL 100 sW 913 1015H0 Analyzed by
Energy
NOTES:

SRL (Slale Reporting Level): indicales the minimum reporiing laved required by ihe Washington Deparment of Health {(DOH).

MCL {Maximum ©

level of a

Level) F
biank MCL value indicales a level is not cumently established.

it in waler eatablished by EPA; Fedaral Aclion Levels are 0.015 mgil. for Lead and 1.3 mgiL for Gopper. Sodium has a recommendad fimH of 28 mgiL. A

Trigger Leval; DOH Drinking Waler Reaponse favel. Systems wilh compounds detected in excess of this laval are required 1o take additional samples. Condact your regional DOH office.
ND {Nol Detecied): Indicales that the paramster was not delecled above the Specified Repariing Limit {SRL).

If you have any questions congerning this report contact us at the above phone number.,

FORM: I0C_ST



Burlingtors WA

Lomperate Office

Bellingham WA
Microbiefogy

Poriland

Microbiatogy,

OR

#Chenusiry

1620 5 Walnut 5t - 98233

LABORATORIES

Client Name:

System Name:

805 Orchard Dr Ste 4- 88225 0150 SW Pioneer Ct Ste Wi 97070

800.755.9285 « 350757 1460 360.671.0668

503.682.780

2

Washington State Department of Health
WATER BACTERIOLOGICAL ANALYSIS

Golder Associates, inc/l.ake Oswego

9 Monroe Parkway Suite 270
Lake Oswego, OR 97035

Reference Number:

Repeat Sample Number:

Project:

Page 1of 1

10-15791
Brinking Water Yelm WA Thursl

Systemn 1D Lab Number: 164-35398
DOH Source Number: Field ID: SW1A101310
Sample Type: Date Collected; 10/13/10 11:38
Sample Purpose: Investigative or Other - Date Received: 10/14/10
Sample Location: Yelm, WA Date Analyzed: 10/20/10 18:55
County; Report Date: 11/9/10
Sampled By: Lizzi B. Comment:
Sampler Phone: Peer Review:
DOH# | PARAMETER RESULT UNITS Analyst | METHOD COMMENT
" 1 |TOTAL COLIFORM 2 MPN/M00mL ab SM9221 B
101 |Heterotrophic Plate Count | 4 CFU/mL. dl SMo215B
3 {E. Coli <2 MPNAMOOmL | ab SM9221 F

If the sample is unsatisfactory you can get information at the following health department websites or phone numbers:
Istand Co: hitp:/fwww.islandcounty. net?health/Envh/DrinkinaWaterindex. him

San Juan Co: htip;//www.sanjuanco.com/heaith/ehswater. aspx

Skagit Co: htto./fwww _skegitcounty.net/drinkingwater or 360-335-9380

Snohomish Co: 425-338-5250

Whaicom Co: http://www.co.whatcorn.wa us/health/environmental/drinking water/index.jsp
WSDOH: hitp:/iwww. doh.wa.goviehp/dw/Proorams/coliform. him

NOTES:

Il the resull is Unsalisfaclery a repiest semy

If E. Cofi pr Fecat Coliform are present

FGRM: cBacl

in sample do not drink the water untl i s properfy trented.

FAX: 6071825

ple is required for Public Water Systems, Privale individuals shoulg fvestipate the cause of the unsatistactory result and resampie,

email: kenny_janssen@golder.com



Burlingion WA Bellingham WA Paortland OR

Corporate Office Microbinlogy Kicrobistogy/Chemisiry

1826 5 Walut 8t - 98233 805 Orchard Dt Ste 4- 09225 9150 SW Pioneer Ct Ste W- 87078
600.755.9205 » 360.757.1400 380.571.0888 501.682.7802

Page 1 of 1
Client Name: Golder Associates, Inc/Lake Oswago Reference Number: 10-15791
9 Monroe Parkway Suite 270
l.ake Oswego, OR 97035
Project: Drinking Water Yelm WA Thurston Co Lab Number. 046-35398
Field ID: SW1A101310 Report Date: 11/9/10
Sample Description: Yelm, WA Date Received: 10/14/10
Sampled By: Lizzi B. } Sampler Phona:
Sample Date: 10/13/10 11:38
Released By:gf;)

CAS Compound RESULT LUNITS PQL MDL MCL Analyst METHOD Analyze COMMENT

EPA Regulated
7440-38-2  ARSENIC ND mgit 0.001 000022 G010 mwp 200.8 10/28/10
7440-39-3  BARIUM 0.004 moiL 0.001 258805 2 mvp 200.8 10/2810
7440-41-7  BERYLLIUM ND gl 0.001 1.17E-05 0.004 rmvp 200.8 10/28/10
7440-43-2  CADMIUM ND mgfl, 0.001 1.89E-D5 0.005 mvp 200.8 10/28/10
7440-47-3  CHROMIUM ND mgil. 0.010 000012 0.1 mvp 200.8 10/28/10
7440-36-0  ANTIMONY ND maiL 0.001  3.19E-05 0.008 mwp 200.8 10/28/10
7440-28-0  THALLIUM ND mgiL 0001 2.04E-05 0.002 rmwvp 200.8 10/28/40
7440-02.0  NICKEL ND mgit 0.005 3.77E-05 041 mvp 200.8 10/28/10
7782-49-2  SELENIUM ND mgil, 0.005 9.70E-05 0.05 mwp 200.8 10/281%
7439-97-6 MERCURY ND ma/L 00002 0.00004 0.002 ccn 2451 1002210
14797-65-0  NITRITE-N ND mgiL 0.10 0.011% 1 bj 300.0 10445110 05:18
E-10128 TOTAL NSTRATEMNITRITE ND mgfL 0.10 0.0058 10 bj 300.0 10/15/10 05:18
14797-55-8  NITRATE-N ND mg/L. 0.10 0.0076 10 bj 3000 10M15/10 05:18
16984-48-8 FLUORIDE 0.11 mg/L 0.10 0.0037 4 bj 300.0 101510
57-12-5 CYANIDE, FREE ND mgiL 0.040 0.004 0.2 kdw SM4500-CR F 10/22M10

EPA Regulated (Secondary)
7430-89-6  IRON 0.11 mgfL 0.050  0.004 0.3 b 200.7 10121110
7440-22-4 SILVER ND myg/l 0.010 1.78E-05  0.05 mvp 2008 10/28/10
743996-5 MANGANESE 0.141 mail 0.001 22205 0.05 mvp 200.8 10/28/40
7440-66-6  ZINC ND mgfL 0.005 0.00014 5 mvp 200.8 10/28/10
14808-79-8 SULFATE 34 mgit 0.2 0.028 250 bj 300.0 101510
16887-00-6 CHLORIDE 3.6 mo/t 0.1 0.008 250 bj 300.0 101510

State Regulated
E-10617 TURBIDITY 0.51 NTU 0.10 1.0 kdw $80.1 16/44M0 16:51
E-11778 HARDNESS as Calcium Carbonate 40.2 mgfL. 3.30 0.055 bj 200.7 16/21110
7440-23-5  50DIUM 5.45 mgiL 1.0 0.03 bj 200.7 16/21110
E-11712 COLOR ND Calos Units 5 15 kew SM2120 B 10{14/10 16:41
£-10184 ELECTRICAL CONDLUCTIVITY 169 uS/cm 10 700 con SM2510 B 101810
E-10173 TOTAL DISSOLVED SOLIDS 117 mgiL 20 500 ccn SM2540 C 1012010

State Unregulated
7440-50-8 COPPER KD mgiL 0,005 5.446-05 1.3 mvp 200.8 10/28/10
7439-92-1 LEAD ND mgil 0.001  419E-05 0.015 mvp 200.8 10/28/10
NOTES:
PaL Practical Quantilation Limit indicates the fower laval of quantilation at which an analyte can be delermined wilk A confidence of plus or minus 20%.
MCL {Maximum Contaminant Laval) maximum permissible level of a contaminant in water hlished by EPA; Federal Action Levels are 0.018 my/L for Lead and 1.3 mgiL for Copper. Sodium kas a recornmended bmit of 20 mg/L. A

biank MCL. walug indicates a level is not currenily establishad,
PADL Method Detection Limit is & thecratical dstection limit at which there is @ 89% certainty that the analyle concentration is greater than zzro.
ND = Net detecied above the lisled practical quantitation limil (PQL) ar nat above the Method Detaction Limit {MDL). il requesled.

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

FORM: cloc_gen,rp!



Burlington WA
Corporale Olfice

Bellingham WA
Microbioiogy

Poriland OR

Microbiofogy/Chemistry

1620 § Wainut Bt - 95233 605 Orchard Dr Ste 4 - 95.225
BB9.755.9285 » 360.757.1400  368.671.0668

LABORATOR

ES

0156 SW Pionesr €1 S'\EIWv 87670
503.682.7802

Page 1 of 1
Data Report
Client Name: Golder Associates, Inc/Lake Oswego Reference Number; 10-15791
9 Monroe Parkway Suite 270 Project: Brinking Water Yelm WA
Lake Oswego, OR 87035 Thurston Co
Report Date: 11/11/10
Date Received: 10/14/10
_ Reviewed by%"fl
Sample Description: SW1A101310 - Yelm, WA Sample Date: 10/13/10 11:38 am
Lab Number: 35398 Collected By: Lizzi B.
CAS ID:# Parameter Result PQL  MDL Units DF  Method Analyzed Analyst Batch Comment
7440-61-1 LRANIUM ND 0.001 3.HEDE mgn 18 2008 100281 MVP  200.8_181028
7440-70-2 CALCIUM 1.7 0.500 0.017 g, to 2007 10/21M0 B 200.7-1010218
7439-95-4 MAGNESIUM §.03 0.500 0.003 mgiL 10 2007 10:241D Bl 200.7-101021B
7440-08-7 POTASSIUM ND 0.500 0,072 mgit 10 2007 102110 EJ 200.7-1010218
E-10138 HYDROGEN ION (pH) 7.07 PH Units 1.0 SM45C0-H+B o140 KOW  PH_101014
E-14540 Temperature, Celsius 11.5 c 10  SM25508B 10/2610 CCN  TEMP_101020
E-14506 ALKALINITY BO 5.0 1.4 mg CaCoIL 1.0  SM2320 B 1014810 CCN  ALK_tD1015
NA CORROSIVITY -1.83 s 1.0 §M203 1z8rt0 CCN  COR_101626
E-11734 ODOR 1 1 Tan 16 SM2150 10115110 KOW  ODDR_10t015
7631-86-8 SILICA 43.8 0.05  0.007 mail. 10 2007 1002110 BJ 200.7-1016218
124-38-9 CARBON DIOXIDE ND 0.5 mgil. 1.0 SM4550-CO2D 1011510 CCH  COZ 101015
NA SURFACTANTS ND 0.025 mglL 10 SM5540C 10MEME KF AMTEST_101015 Analyzed by AmTest
7438-89-6 IRON 0.14 0.050 0.004 magiL 10 200MFLTER  torzii0 aJ 200.7-1010218
7439-98-5 MANGANESE Q.15 0.001 0.0012 mgiL 1.0 200.0FILTER  1oiztito B 200.7-101024B
18496-25-8 HYDROGEN SULFIDE ND 0.100 moit 16 SMASDO-82F  1gisono CCN  h3s_ 105018
14265-44-2 ORTHO-PHOSPHATE 0.04 0.01  ©£.0005 marL 10 SM450O-PF  sordno EPL  OPHOS-109014
E-10162 TOTAL SUSPENDED SOLIDS ND 4 mpiL 1.0 SM2540D 10020010 KDW  TSS_181070
E-10195 TOTAL ORGANIC CARBON 0.14 1J 0.50 0.085 maiL 106 SM5310B 211G 8J TAc_181021
E-14506 ALKALINITY 80 5.0 1.4 mgCaCOML 10  SM2I20B 10115710 CCN ALK 101015
NA BICARBONATE 80 5.0 1.4 mgCacOML 10 SM23208 1D/15f£0 CCN  ALK_101015
7425-90-5 ALUMINUM ND 0.010 0.007 mgi 10 2007 102118 B8l 200.7-1010218
7664-41-7 AMMONIA 0.10 005 0.0072 mgiL 10 SM45D0-NH3 G 12110 SR, NH3-101021
Noias:

ND = Not detectad above tha listed practical quantitation limit (PQL) or not above the Method Detection Limit (MBL), f raguested.

PQL = Practical Quantitation Limit s the Jowest levet thal ¢an be achieved wilhin speriied limits of precision and aceuracy during routine laboratory operating eonditions.

D.F. - Dilution Factor

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

Form: cRasull.rpt




Burlington WA

Corporate Office

Beilingham WA

Microbinlogy

Poriland OR

Microbiclogy/Chamisity

1620 5 Walnut 5t - 60233
800,755,925 5 360.757 1408 360.674,0669

805 Orchard Dr Ste 4 - 66225 0150 SW Ploneer Ct Sle W- $7070
503.602.7802

Page 1 of 2

VOLATILE ORGANIC COMPOUNDS (VOC) REPORT

Client Name: Golder Associates, Inc/Lake Oswego

8 Monroe Parkway Suite 270
Lake Oswego, OR 87035

System Name:
System ID Number:
DOH Source Number:
Muitiple Sources:
Sample Type:
Sample Purpose:
Sample Location:

Investigative or Other
Yelm, WA

Reference Number:
Project:

Field ID:

Lab Number:
Pate Collected:
Date Extracted:
Date Analyzed:
Report Date:
Analyst:

10-15791
Prinking Water Yelm WA Thursi

SW1A101310
046-35398
10/13/10 11:38
524_101019
10/19/10
10/25/10

HY

County: Peer Review: O N
Sampled By: Lizzi B. 4
Sampler Phone:
EPA Method 524.2 For State Drinking Water Compliance
DOH# | COMPOUNDS RESULTS |UNITS SRL | Trigger [MCL | COMMENT
EPA/State Regulated

102 | EFHYLENE DIBROMIDE (EDB) ND ug/t 0.5 0.02 0.05 Screening Only / PQIL 0.5 ug/L.
103 | 1,2-DIBROMG-3-CHLOROPROPANE ND ugil. 0.5 0.04 0.2 Screening Only / PQL 0.5 ug/L
160 | TOTAL XYLENES ND ugiL 0.5 0.5 10000

57 | T-12-DICHLOROETHYLENE ND uglL 0.5 0.5 100

60 i CIS - 1,2 - DICHLOROETHYLENE ND ugh. 0.5 0.5 70

47 | 1.1.1 - TRICHLOROETHANE ND ugit 0.6 0.5 200

48 | CARBON TETRACHLORIDE ND ugiL 0.5 0.5 5

48 | BENZENE ND ugfl 0.5 0.5 5

80 | 1.2 - DICHLOROETHANE ND ugfL 0.5 0.5 5

51 | TRICHLOROETHYLENE ND ugiL 0.5 0.5 5

63 | 1,2 - DICHLOROPROPANE ND ugit. 0.5 0.5 5

66 | TOLUENE ND ug/l. 0.5 0.5 1000

67 | 1,1,2 - TRICHLORQETHANE ND ugfl. 0.5 0.5 5

68 | TETRACHL.OROETHYLENE ND uglL 0.5 0.5 5

71 | CHLOROBENZENE ND ugiL 0.5 0.5 100

73 | ETHYLBENZENE ND ugt. 0.5 0.5 700

74 | M/IP - XYLENE ND ug/l 0.5 0.5

45 | VINYL CHLORIDE ND ug/L 0.5 0.5 2

75 | O-XYLENE ND ugiL 0.5 .5

76 | STYRENE ND ugfl 0.5 0.5 100

52 | P-DICHLOROBENZENE ND ught. 0.5 0.5 75

84 | O-DICHLOROBENZENE ND ugit 0.5 0.5 600

85 | 1.2.4, - TRICHLOROBENZENE ND ugiL 0.5 0.5 70

46 | 1,1 - DICHLOROETHYLENE ND ug/l. 0.5 0.5 7

56 | METHYLENE CHLORIDE ND ugil 0.5 0.5 5

EPA/State Unreguiated

NOTES:

If a compountt is delected > or = to the State Reporting Level, SRL, specified increased monitoring fraguaencies may occur per DOH.

MCL {Maximum Contaminant £ evel) maximum pemmissible fevel of g

biank MCL value indicales a levelis not cuzrontly establishad.

1t in waler

blished by EPA; Faderal Aclion Levels are 0.015 mg/L for Lead and 1.3 mgil. far Copper, Sodium has & racemmended Emit of 20 mgll. A

Trigger Leval; DOH Drinking Water Respense level. Systems wilh compounds detected in excess of this lavel are required 1o take additional samples, Confacl your regionsl DOH office.

was nat del

ND {Not Detecled): indi thai the ¢

ted above the Siate Reporling Limit (SRL).

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

FORM: VOC



ANALYTICAL

LABORATORIES

Reference Number:  10-15791
Lab Number: 046-35398
Report bate: 10/25/10 14:16

VOLATILE ORGANIC COMPOUNDS (VOC) REPORT

Page 2 of 2

DOH# | COMPOUNDS RESULTS |LNITS SRL [ Trgger |MCL | COMMENT
58 | 1,1 - DICHLOROETHANE ND ugh. 05 05
59 § 2,2 . DICHLOROPRQOPANE ND ugil 0.5 4.5
86 | BROMOCHLOROMETHANE ND ugfl. 0.5 0.5
62 | 1.1-DICHLOROPROPENE ND ug/l. 0.5 10.5

.104 | DICHLCRODIFLUOROMETHANE ND ugiL 0.5 0.5
64 | DIBROMOMETHANE ND ug/t 0.5 0.5
65 | CIS - 1.3 - DICHI.OROPROPENE ND ug/L 0.5 0.5
69 | TRANS- 1,3 - DICHLOROPROPENE ND ug/L 0.5 0.5
53 | CHLOROMETHANE ND ugfL 0.5 0.5
70 { 1,3 - DICHLOROQPROPANE ND _ jugll 0.5 0.5
72 1 1,1.1,2 - TETRACHLOROETHANE ND ugfl 0.5 0.5
87 | ISOPROPYLBENZENE ND ug/L 0.5 0.5
79 | 12,3 - TRICHLORCOPROPANE ND ugh 0.5 0.5
78 | BROMOBENZENE ND ugfl 0.5 0.5
80 | 1,1.2,2 - TETRACHLOROETHANE ND ugfl 0.5 0.5
81 | O- CHLOROTOLUENE ND ugfl. 0.5 0.5
88 | N - PROPYLBENZENE ND ugfL 0.5 0.5
89 | 1,3,5- TRIMETHYLBENZENE ND ugfl 0.5 0.5
54 { BROMOMETHANE ND ug/L 0.5 0.5
82 | P-CHLOROTOLUENE ND ugil. 0.5 0.5
80 ! TERT - BUTYLBENZENE ND uglt 0.5 0.5
81 | 1,24 - TRIMETHYLBENZENE ND ugiL 0.5 0.5
82 | SEC - BUTYLBENZENE { ND ug/l. 0.5 0.5
83 | M- DICHLOROBENZENE ND ug/L 0.5 0.5
83 | P-1S0OPROPYLTOLUENE ND ugiL 0.5 0.5
94 | N -BUTYLBENZENE ND ugit 0.5 .5
55 | CHLOROETHANE ND ugil. 0.5 0.5
97 | HEXACHLOROBUTADIENE ND ug/L 0.5 0.5
96 | NAPHTHALENE ND ugiL 0.5 0.5
88 | 1.2,3 - TRICHLOROBENZENE ND ugit 0.5 0.5
85 | TRICHLOROFLUOROMETHANE ND ug/l 0.5 0.5

EPA Regulated - Under Trihalomethanes Program
31 | TOTAL TRIHALOMETHANE ND ug/L 0.5 60 80
27 | CHLOROFORM ND ugiL 0.5
28 | BROMODICHLOROMETHANE ND ug/L 0.5
29 | CHLORODIBROMOMETHANE ND ugil. 0.5
30 | BROMOFGRM ND ug/lL 0.5
State Unregulated - Other
0 : METHYL TERT-BUTYL. ETHER ND ugiL 1.0
NOTES:

I8 compound is datected > or = to he Stale Reparting Level, SRL, specilied increased monitoring frequencies may ocour per DOH.

MCL (Maxi

n Coy inant Level) mexi permissible fevel of a cunlominant in water established by

blank MCL vaiue indicates & level is nof currantly established.
Trigger Level DOH Drinking Water Response lavel, Systers with compounds detected in excess of this level are raquired to lake additional samples. Conlact your regional DOH office.
ND {Nol Detecled): indicales that the paramater was not delected ahove lhe State Reperiing Eimil {SRL).

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

FORM: VOC

EPA; Fedural Action Levels are 0.015 mgil. for Lead and 1.3 mgiL. for Copper. Sodium has a recommended mit of 20 mgil. A




LABORATORIES

System Name:
Systermn 10 Number:
BDOH Source Number:
Multiple Sources:
Sample Type:
Sample Purpose:
Sample Location:
County:

Sampled By:
Sampler Phone;

Burlington WA

Corperate Offize

Bellingham WA

Micrabiology

Portland OR
tciobiclogy/Chemistiy

1620 8 Walnut 8t - 0233

886 Orehand Dy Sle 4 - §A225 9150 SW Pioneer Ct Ste W- 97070
503682 7862

0007559285 » 560 7571400 366.671.0668

HERBICIDES IN DRINKING WATER

Client Name: Golder Associates, Inc/Lake Oswego

9 Monroe Parkway Suite 270
Lake Oswego, OR 97035

Investigative or Other
Yelm, WA -

Lizzi B.

Reference Number:
Project:

Fiefd ID:

Lab Number:
Date Coliected:
Date Extracted:
Date Analyzed:
Report Date:
Analyst:

Peer Review:

EPA Method 5154 For State Drinking Water Compliance

ORELAP WA200008
Page 1 of 1

10-15791
Drinking Water Yelm WA thurst:

SW1A101310
046-35328
10/13/10 11:38
515.4_101019
10/20/10
10/22/10

co

DOM# | COMPOUNDS RESULTS | UNITS SRL Trigger {MCL COMMENT
' EPA Reguiated -
37 1 24-D ND Jugil 0.5 0.2 70
38  2.45-TP (SILVEX) ND ugiL 1.0 04 50
134 | PENTACHLOROPHENOL ND ugiL 0.2 0.08 1
137 { DALAPON ND ugit 5 2 200
139 | DINOSEB ND ugit, 1.0 04 7
140 | PICLORAM ND ugiL 0.5 0.2 500
Other
138 | DICAMBA ND ugiL. 0.2 0.2
225 | DCPA {ACID METABOLITES) ND ugiL 0.1 0.1
135 | 2,4 0B ND g/l 1.0 1.0
136 | 2457 ND ugfL 0.4 0.4
220 | BENTAZON ND ugiL 0.5 0.5
221 | DICHLORPROP ND ugiL 0.5 0.5
223 | ACIFLUORFEN ND ught. 2.0 20
226 | 3.5 - DICHLOROBENZOIC ACID ND ugiL 0.5 0.5
NOTES:
If a compa compdund is delecied = or = to the Stale Reporting Lavel, SRL, specified i manilcring fi miry occur per DOH.

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

Trigger Level: DOH Drinking Waler Response level, Sysiems with compounds detected in excess of 1his level are required 1o take additional samples. Caontact your regienal DOH office,
NI {Nol Detecled): indicates that the parameter was nat detectsd above the State Reparting Limit {SRL).

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

FORM: 50C



Burlingfon WA Bellingham WA Portland R

Corporate Office Microbivagy Microbiology/Chemisiry

1620 5 Walnut 5t - 98233 805 Orchiard Dr Bts 4 - 967225 9140 SW Pionsar C1 5le W- 97070

F B00.755.8295 « 360.757.1480 360671 0888 503.882.7802
LABORATORIES ORELAP WAZ00008
Page 10of2
SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT
Client Name: Golder Associates, Incfl.ake Oswego Reference Number: 10-15791
9 Monroe Parkway Suite 270 Project: Drinking Water Yelm WA Thurst
Lake Oswego, OR 97035
System Name: Field ID: SW1A101310
System 1D Number: Lab Number: 046-35398
DOH Source Number: Date Coltected: 10/13/10 11:38
Multiple Sources: Date Exfracted: 525_101025
Sample Type: Date Anaiyzed: 10/26/10
Sample Purpose: Investigative or Other Report Date: 11/1/10
Sample Location: Yelm, WA ) Analyst: CO
County: Peer Review: 7,,&
Sampled By: Lizzi B. l]

Sampler Phone:

EPA Method 525.2 For State Drin King Water Compliance

DOH# | COMPOUNDS RESULTS | UNITS SRL Trigger |MCL COMMENT
EPA Regulated
33 | ENDRIN ND vglL 0.02 0.05 2
34 | LINDANE {BHC - GAMMA) ND ugiL 0.04 (0.04 0.2
35 | METHOXYCHLOR ND ugit. 0.2 10 40
117 | ALACHLOR ND ugiL. 0.4 0.4 2
119 | ATRAZINE ND ug/L 0.2 0.5 3
120 | BENZO{APYRENE ND ug/l. 0.04 |0.04 0.2
122 | CHLORDANE, TECHNICAL ND ugft. 0.4 0.4 2
124 | DHETHYLHEXYL)Y-ADIPATE ND ug/L 1.3 1.3 400
125 | DETHYLHEXYL)}-PHTHALATE ND ug/l, 1.3 1.3 6
126 | HEPTACHLOR ND uglL 0.08 10,08 0.4
127 | HEPTACHLOR EPOXIDE ND ug/L 0.04 (0.1 0.2
128 | HEXACHLOROBENZENE ND ugfi. 0.2 0.5 1
129 | HEXACHLOROCYCLO-PENTADIENE ND ug/l. 0.2 0.5 50
133 | SIMAZINE ND ugil 015 015 4
134 | PENTACHLOROPHENOL ND ugll. 0.4 0.2 1 streening enly / compliance by 515.4

EPA Unregulated

118 { ALDRIN ND ugl/l 0.2
121 | BUTACHLOR ND ug/l. 04
123 | DIELDRIN ND ugiL 0.2
130 | METOLACHLOR ND ugiL 1.0
131 | METRIBUZIN ND ugrt 0.2
132 | PROPACHLOR ND ugiL 0.2
233 | 4,4-DDE ND ug/L 0.2

ACETOCHLOR ND ug/L 0.1
208 | EPTC ND ugiL 0.3
218 | MOLINATE ND ugit 0.1
180 | TERBACIL ND ugfl. 0.2

NOTES:

IF a compound s deteciad > ar = to the Stale Reporling Level, SRL, specified increased maniloring frequancies may o¢eur per DOK.
MCL, (Maximum Conlaminan! Leved) maximum permissible level of & contaminant in water esiablished by EPA; a blank MCL value Indicates a level is not currenily established,

Trigger Level: DOH Crinking Water Response lavel. Systems with compounds delecled in excess of this level are raquired to take additional samples. Centact your regiohal DOH office.
ND (Mot Detectad): indicates that the parameler was not delecied above the Siate Reperting Limil {SRL).

If you have any guestions concerning this report contact Lawrence Henderson at the above phone number.
FORM: sOC



Reference Number:  10-15791
Lab Number: 046-35398
Report Date:  11/1/10 12:12

SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT

Page 2 of 2

DOH# | COMPOUNDS RESULTS | UNITS SRL | Trigger MCL | COMMENT
' State Unregulated - Other
179 | BROMACIL ND g/t 0.2
254 | FLUORENE ND ug/L 0.2
NOTES:

If a eampound Is deleciad > ar = to the State Reporiing Level, SRL, specified increased monitaring frequenties may occur par DOH.
i in waler established by EPA; a biank MCL value indicatas a laval is nct currently established.

MCL (Maximum Cantamisant Level) maximum permissible jevel of a cot

Trgger Laval: DOH Drirking Waler Resy lavel, Syst
ND (Hot Delected): indicates that the parameter was not detacled above the State Reporting Limit (SRL).

viills comp

in axcess of this level are reguired 1o 1ake additional samples. Contact yaur sagionat DOH office.

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

FORM: 50C




LABORATORIES

Burlington WA

Lorporale Offce

Bellingham WA Portland OR

Microbiology Micrebicfogy/Chemisty

1620 5 Walnul 5t- 98233
B00.755.8295 « 360.757.1400  380.671.0668 503.662.7802

505 CGrchard Br Sle 4 - 88225 9156 SW Fionser Ct Ste W- 97070

ORELAP WA200008

Page 1 of 1

SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT

Client Name: Golder Associates, Inc/Lake Oswego

9 Monroe Parkway Suite 270
Lake Oswego, OR 97035

System Name:
System ID Number:;
DOH Source Number:
Multiple Sources:
Sample Type:
Sarmple Purpose:
Sample Location:
County:

Sampled By:
Sampler Phone:

Investigative or Other

Yelm, WA -

Lizzi B.

Reference Number:
Project:

Field ID:

Lab Number:
Date Collected:
Date Extracted:
Date Analyzed:
Report Date:
Analyst:

Peer Review:

EPA Method 508.1 For State Drinking Water Compliance

10-15791
Drinking Water Yelm WA Thursi

SW1A101310
(146-35398
10/13/10 11:38
508_101025
10/28/10
11/9/10

BCV

DOH# | COMPOUNDS RESULTS {UNITS SRL Trigger {MCL COMMENT
PCBs/Toxaphene '

153 | PCBS (Total Araclors} ND uglL 0.2 0.5
173 | AROCLOR 1221 ND ug/L 100

174 | AROCLOR 1232 ND ugi 2.8

175 | AROCLOR 1242 ND ug/L 1.5

176 | AROCLOR 1248 ND ugiL 0.5

177 | AROCLOR 1254 ND ugll 0.5

178 | AROCLOR 1260 ND ugiL 1

180 | AROCLOR 1016 ND ug/L 04

36 | TOXAPHENE ND ug/L 1 1 3
NOTES;

If a compound s detectad > ar = tg the Slale Reporling Level, SRL, specified incroased menitaring frequencies may occur per DOH.
MCL (Maximum Cantaminani Level) maximum pemissibie level of a cantaminani in waler established by EPA; & blank MCL value indicalas a lavel is not currently sstablished.

Trigger Level: DOH Drinking Water Response fevel. Systems with compounds detected in excass of this level are required fo lake additiona? samples. Conlact yeur regional DGH office.
NE {Not Detectad): indicaias that ihe parameler was nol delected above the State Reporing Limil (SRL).

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

FORM: 50C



AN K YT

LABORATORIES

Burlinglon WA

Corporafe Office

Bellingham WA

Microbiology

Poriland OR

Microbiology/Chemistry

1620 5§ Wainut 5t - 85233
860.755.8205 » 360.757.1400  160.671.0886

805 Orchard Dr Ste 4- 88225 9150 5W Pioneer Gt Sle W- 97070
203.682.7802

CARBAMATES IN DRINKING WATER

Client Name: Golder Associates, Inc/lL.ake Oswego

Reference Number:

ORELAF WAR00008

Page 1 of 1

10-156791

9 Monroe Parkway Suite 270 Project: Drinking Water Yelm WA thurst
Lake Oswego, OR 97035
System Name: Field ID: SW1A101310
Systemn 1D Number: Lab Number: 046-35398
DOH Source Number: Date Collected: 10/13/10 11:38
Muttiple Sources: Date Extracted: 531_101020
Sample Type: Date Analyzed: 10/21/10
Sample Purpese:  Investigative or Other Report Date:  10/22/10
Sample Location: Yelm, WA i Analyst CO
County: Peer Review: PM
Sampled By: Lizzi B.
Sampler Phone:
EPA Method 531.2 For State Drinking Water Compliance
DOH# | COMPOUNDS RESULTS |UNITS SRL  |Trigger |MCL | COMMENT
' EPA Regulated
148 | OXYMAL ND ugiL 4.0 4.0 200
146 | CARBOFURAN ND uglL 118 |18 40
EPA Unregulated
144 | ALDICARB SULFOXIDE ND ugil. 1.0 1.0
143 | ALDICARB SULFONE ND ugiL 1.6 1.6
147 | METHOMYL ND ugiL. 1.0 1.0
141 | 3-HYDROXYCARBOFURAN ND uglt 2.0 2.0
142 | ALDICARB ND ug/l. 1.0 1.0
146 | CARBARYL ND ugiL 2.0 2.0
State Unregulated - Other
326 | PROPOXUR (BAYGON) ND ugil. 1.0
327 | METHIOCARB ND ug/L. 4.0
NOTES:

ifa mmpuund is delacted > or = ta the Slate Reporiing Level, SRL, specified increased monitoning frequencies may occur per DCH.

MCL (M

t Level)

paermissible level of a contaminant in waler established by EPA; a blank MCL value indicales a Jeve! is nat currenily established.

Trigger Leval: DOH Drinking Waler Response [evel. Systams with compounds detected in excess of this level are required to take addifional samples. Contact your regicnal DOH office.
N {Not Detecsed): indicales that the parameter was nol delected above the Slate Roporling Limit (SRL).

If you have any questions concerning this repori contact Lawrence Henderson at the above phone number.
FGRM: 50C



LABORATOREES

Client Name: Golder Associates, Inc/l.ake Oswego

Burlington WA Bellingham WA Portland OR
Corporale Office Wicrobiology Mizrotiplogy/Chenishy
1620 5 Walnut St- 85233 805 Orchard Dr Ste 4 - 98225 9150 5w f’aaneer Ct Ste .W- o707

800.755.8205 & 380.757.1400  360.671.0688 591.682.7802

ORGANICS IN DRINKING WATER

Raference Number:

ORELAP WAZGO00E
Page 1 of 1

10-15791

9 Monroe Parkway Suite 270 Project: Drinking Water Yelm WA Thurs
Lake Oswego, OR 97035
System Name:; Field ID: SW1A101310
System 1D Number: Lab Number: 046-35398
DOH Source Number: Date Collected: 10/13/10 11:38
Multiple Sources: Date Extracted: 547_101108
Sample Type: Date Analyzed: 11/09/10
Sample Purpose: Investigative or Other Report Date: 11/10/10
Sample Location: Yelm, WA ) Analyst. CO
Gounty: Peer Raview: '\
Sampled By: Lizzi B. i
Sampler Phone:
EPA Method 547 For State Drinking Water Compliance
DOH# | COMPOLUINDS RESULTS | UNITS SRL Trigger [MCL COMMENT
Synthetic Organic Chemicals |
152 | GLYPHOSATE ND ug/L 13 13 700
NOTES:
If a compound is delected > or = {o the Stale Reporiing }.evel, SRL, specified increasedr ing fraquancies mey cecur per DOH.

MCL (Maximum Centamicant Level) raximum per

ievel of a eor

in water established by EPA; a blank MCL value indicales a level is not currently estailishad,

Trigger Level: DOH Drinking Water Response level. Sysiems with compounds delecied in excess of this lave( are seéquired to take addilional sampies. Contact your regional DOH office.
ND (Not Delected): indicates that the parameter was not delected sbave the Sitate Reperling Limit (SRL).

If you have any questions concermning this report contact Lawrence Henderson at the above phone number,

FORM: S0C



Sample Purpose:

LABORATOQORIES

Buriington WA

Corparale Office

Bellingham WA

Micrebioiogy

Poriland OR

Mizrobiotogy/Chaittislry

1620 5 Wainut 51 - §8233
800.755.0285 « 360 757.1400  360.671.8668

B05 Orchand Or Ste 4 - 88225 0158 SV Piorser Ct Ste W- 87070
503.682 7802

ENDOTHALL IN DRINKING WATER

Client Name: Golder Assaciates, Inc/Lake Oswego
8 Monroe Parkway Suite 270
Lake Oswego, OR 97035

System Name:
System ID Number:
DOH Source Number:
Muitiple Sourcas:
Sample Type:

Sample Location: Yelm, WA
County:
Sampled By: Lizzi B.
Sampler Phone:

EPA Method 548.1 For State Drin

DOH# | COMPOUNDS

RESULTS

Investigative or Other

UNITS

SRL

king Wat

Trigger

Reference Number:
Project:

MCL

Field I1D:

Lab Number:
Date Collected:
Date Exiracted:
Date Analyzed:
Report Date:
Analyst:

Peer Review:

er Compliance

ORELAR WAZ0D00S
Page 1 of 1

10-15791
Drinking Water Yelm WA Thursi

SW1A101310
046-35398
10/13/10 11:38
548_101018
10/22/10
1111110

BCV

<7

COMMENT

161 | ENDOTHALL

ND

ugflL

20

20

100

NOTES:

It a compound is dejecied > or = 1o {he State Reporting Lavel, SRL, specified increased monitoring frequencies may accur par DOH.
MGL {Maximum Contaminant Level) maximum permisgible level of 2 contaminant in walter established by EPA; a blank MCL value indicates o feve! is nat currently established.

Trigger Lavet: DGH Drinking Water Response level. Sysiems with compounds detecied iny exeess of this level are requirad 1o 1ake additional samples. Contagt your regional GOH office,
N {Not Datecten): indicales that ihe parameter was nat deletied sbove the State Reporing Limi (SRL).

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

FORM: 50C



LABORATORIES

Client Name: Golder Associates, inc/Lake Oswego

Burlingion WA

Carporate Office

Pariland OR

Bellingham WA
Microbialegy/Cliemizly

Microbislogy

1620 S Walnut 8t - 08233
800 755 9205 § 360.757.1400  280.671.0688

150 SW Pianeer Ct Ste W- 97070
503.662.7802

805 Oschiarg Br Ste 4 - 08225

ORGANICS IN DRINKING WATER

g Monroe Parkway Suite 270

Lake Oswego, OR 97035

System Name:
System 1D Number:
DOH Source Number:
Multiple Sotrces:
Sample Type:

Sample Purpose:
Sample Location:

County:

Sampled By:

Sampler Phone:

Lizzi B.

Investigative or Other
Yelm, WA

EPA Method 549.2 For State Drinking Water Compliance

Field ID:

Lab Number:
Date Collected:
Date Extracted;
Date Anaiyzed:
Report Date:
Analyst:

Peer Review:

Reference Number:
Project:

ORELAP WA2000C8
Page 1 of 1

10-15791
Drinking Water Yelm WA Thursi

SW1A101310
046-35398
1013110 11:38
549 101018
10/18/10
10/21/10

Al
b

DOH# | COMPOUNDS RESULTS | UNITS SRL Trigger MCL | COMMENT
150 | DIQUAT ND ugll 2 2 20
NOTES:

Ifa compaund is detecied > or = to the Siats Reporling Level, SRL, spacifiad increased montoring {requencies may occur per DOH.

in walar

by EPA; a blank MCL vaiue indicales 2 lavel is net cumently established.

MCL {Maximum Contatrinant Level) maximum parmi

iter leval of a

Trigger Level DOH Brinking Water R

lavel. Sys!

wilh cor

ND {Nol Batecied): indicales that the parameier was nnl deiecled abave the Slaie Reparting Limit (5RL).

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

FORM: SOC

in excess of this levat are required lo take addilional samples. Cantact your ragiona DOH office.
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LABORATORIES Page 1 of 1

QUALITY CONTROL REPORT
SURROGATE REPORT

Reference Number: 10-15791
Report Date: 11/11/10

Lab No Analyte Result Qualifier Units Method Limit
508101025 )
35398 TETRACHLORO-M-XYL.ENE {SURR) B85 % 508.1 Acceptance Limits 70%-130%
5156.4_101019
35388 2,4 - DCAA (SURR) 111 % 516.4 Acceptance Range is 70 - 130%
525 101025
35385 1,3-DIMETHYL-2-NITROBENZENE (Surr) a7 % 525.2 Acceptance Range Is 70% to 130%
PYRENE-R10 {Sum} 88 % Acceptance Range is 70% to 130%
PERYLENE-D12 (Surr) - 74 % Acceptance Range is 70% to 130%
TRIPHENYLPHOSPHATE (Surr) g8 % Acceptance Range Is 70% to 130%
531_101020
35308 BDMC (SURR) 94 % 531.2 Acceptance Range is 70%-130%
*Notation:

A surrogate is a pure compound added to a sample in the [aborstory just before processing so that the overall efficiency of a method can be determined.

The Acceptance Limits {or Control Limits) approximate a 99% confidence interval around the mean recovery.



Burlington WA Beflingharm WA Portland OR

Corporale Ofiice Microbiology Microbiviegy/Chemisly
1620 & Walnut 3t - 95733 595 Orchard D Ble 4 - 00225 8150 SW Pioneer Gt Ste W- 57070 Page 1of 20
= B00.755.8285 § 360.757.1400  360.571.0688 503 562.7802 -

ANALYT

LABORATORIES

SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Laboratory Fortified Blank Reference Number: 10-15791
Report Date: 11/11/10
True % Qc

Batch Analyte Result Value Units Method Recovery Limits Qualifier Type* Comment
20073010218 ALUMINURE 0.49 0.5 mg/L 200.7 28 B85-115 LFB

CALCIUM 10.9 10.5 mgiL 200.7 104 85-115

HARDNESS as Calcium Carbonate . 105 69.5  mgL 200.7 101 85-115

IRON 0.47 0.5 maf. 200.7 g4 85-115

IRON 0.47 0.5 mgiL 200.7 g4 B85-115

MAGNESIUM 10.5 10.5 mgiL 200.7 100 85-115

MANGANESE 0.47 05 mgiL 200.7 94 B85-115

POTASSIUN 158.3 15 mgiL 2007 102 85-115

SILICA 4,93 5.35 mg/L 200.7 g2 85-115

SODIUM 10.6 10.5 mail. 200.7 101 85-115
2451101022 MERCURY 0.00169 D.0D167 mgiL 245.1 101 85-115 LFB
508_101025 AROCLOR 1280 1.6 2 ugiL 508.1 80 60-140 LFB

PCBS (Total Arociors) 1.6 2 upflL 508.1 80 70-130

TETRACHLORO-M-XYLENE {SURR} 84 % 508.1 70-130
515.4_101019 24-D 2.48 2.5 ug/L 515.4 99 70-130 LFB

2,4 - DCAA (SURR) 104 % 55,4 70-130

2,4DB 2.14 2.5 ugiL 515.4 86 70-130

24,5 - TP (SILVEX) 2.63 2.5 ug/l 515.4 105 70-130

2457 256 2.5 ug/L 515.4 102 70-130

ACIFLUORFEN 2.82 25 ug/L 515.4 113 70-130

BENTAZON 2,05 2.5 ugfl 515.4 82 70-130

DALAPON 5 5 ugfL 515.4 100 70130

DCPA (ACID METABOLITES) 2.47 2.5 ugiL 515.4 g9 70-130

DICAMBA 2.36 2.5 ugil 515.4 g4 70130

DICHLORPROP 2.36 2.5 ugiL 515.4 g4 70-130

DINOSEB 2.35 2.5 ugiL 515.4 94 70-130

PENTACHLOROPHENOL 2.75 25 ug/lL 515.4 110 70-130

PICLORAM 2.7 2.5 uglL 515.4 108 70-130

“Notation:

% Recovery = (Result of Analysis)/{(True Value) * 100
NA = Indicates % Recovery could not be calculaled.

QCS: Quality Control Sample, a sclution containing known concentrations of method analytes which Is used to fordify an aliquot of reagent malrix. The QCS is obtained from an exlemal source and
i5 used to check lab parformance.

LFB: Laboratory Foriified Biank, an aliquot of reagent matrix to which known quantilies of method analytes are added in the lab. The LFB is analyzed exaclly like a sample, and ils purposeis to
catermine whether method performance is wilhin accepted control limils.
MBE or LRB: Mathed Biank or Laberatory Reagent Blank, an aliquot of reagent matrix is analyzed exactly like a sample, and ils purpose Is to dstermine if there is background contamination.

FORM: QC Independent



Burlington WA Bellingham WA

Corporate Office Microbiglogy

Perland OR

Microbiology/Chemislky

e,

ANALYTICA

LABORATORIES

1820 5 Walnut 5t- 98733
BG0.755.8205 £ J60.757.1400  360.571.0688

Laboratory Fortified Blank

§063.682 7202

SAMPLE INDEPENDENT
QUALITY CONTROL REPORT

§05 Orchard Dr Ste 4 - 08225 0150 SW Pionaar Ot Ste W- 97070

Page 2 of 20

i

Reference Number: 10-15791

Report Date: 11/11M0

True %
Batech Anzlyte Result Value Unils Method Recovery Limits Qualifier Type*  Comment
524_101019 1,1 - DICHLOROETHANE 42 4 uafl. 524.2 105 70-130 LFB
1,1 - DICHLOROETHYLENE 4.5 4 ugiL 524.2 13 70-130
1,1 - DICHLOROPROPENE 4.2 4 uglL 524.2 105 70-130
1,1,1=- TRICHLOROETHANE 4.1 4 ug/l. 524.2 103 70-130
1,1,1,2 - TETRACHLOROETHANE 4.2 4 ug/L 524.2 105 70-130
11,2 - TRICHLOROETHANE 3.9 4 ugiL 524.2 98 70-130
1,1.2,2 - TETRACHLOROETHANE 4.1 4 ugit 5242 103 70-130
1,2 - DICHLOROETHANE 3.9 4 ug/L 524.2 o8 70-130
1,2 - DICHLOROPROPANE 4.5 4 ug/L 524.2 113 70-130
1,23 - TRICHLOROBENZENE 3.8 4 uafl. 5242 a5 70-130
1.2,3 - TRICHLOROPROPANE 3.6 4 uglL 524.2 a0 70-130
1.2,4 - TRIMETHYLBENZENE 4.0 4 uglk 5242 100 70-130
1,24, - TRICHLOROEBENZENE 4.0 4 ugil. 524.2 100 70-130
1,2-DIBROMO-3-CHLOROPROPANE 4.0 4 ugiL 524.2 100 70-130
1,3 - DICHLOROPROFPANE 3.7 4 ug/L 524.2 93 70-130
1,35 - TRIMETHYLBENZENE 4.0 4 ugfl. 524.2 100 70-130
2,2 - DICHLOROPROPANE 4.6 4 ugit 524.2 115 70-130
BENZEMNE 39 4 g/l 524.2 a8 70-130
BROMGBENZENE 4.0 4 ugil. 524.2 100 70-130
BROMOCHL.OROMETHANE 4.1 4 ugiL 5242 103 70-130
BROMODICHLOROMETHANE 41 4 ugfL 524.2 103 70-130
BROMOFCORM 3.7 4 ugfL 524,27 93 70-130
BROMOMETHANE 45 4 ugit 524.2 113 70-130
CARBON TETRACHLORIDE 4.0 4 ugfL 524.2 100 70130
CHLOROBENZENE 4.2 4 ugll. 524.2 105 70-130
CHLORODIBROMOMETHANE 3.7 4 ugiL 524.2 23 7G-130
CHLOROETHANE 4.5 4 ugfil 524.2 113 70-130
CHLOROFORM 4.0 4 ugil 524.2 100 70-130
CHLOROMETHANE 3.9 4 ug/L 524.2 98 70-13C
CIS - 1,2 - DICHLOROETHYLENE 3.8 4 ugil 524.2 a8 70-130
CIS - 1,3 « DICHLOROPROPENE 4.0 4 uglt. 524.2 100 70-130
DIBROMOMETHANE 4.3 4 ug/L 524.2 108 70-130
DICHLORODIFLUOROMETHANE 3.9 4 g/l 524.2 a8 70-130
ETHYLBENZENE 3.8 4 ug/l. 5242 a8 70-130
ETHYLENE DIBROMIDE (EDB} 37 4 ugiL 524.2 83 70-130
HEXACHLOROBUTADIENE 4.6 4 ugiL 524.2 15 70130

*Notation:

% Recovery = (Resuil of Analysis)/{True Value) * 100
NA = Indicates % Recovery could not be calculated.

QCS: Quality Control Sample, a solution contalning known concentrations of methad analyles which is used lo fortify an aliqus! of reagent matrix. The QCS is obtained from an exiemal source and

Is used to check lab performance.

LFB: Laboratary Fortifed Blank, an aliquat of reagent marix to wiich known quantities of method analyles are added in the lab. The LFB is analyzed exaclly ike a sample, and iis purpose is (o

datermine whether method performance is within accepted control limits,

ME or LRB: Methed Blank or Laboratory Reagent Blank, an aliquot of reagent malrix is analyzed exactly like a sample, and its purpose is to delermine if there is background contamination.

FORM: QC Independent



Buslington WA Bellingham WA Porland OR

Comorsle Office Microbiology MicrobiologwChemishy
1620 5 Walnut 5t- 88233 B85 Drchasd D Ste 4 - 98225 9150 SW Pioneor Ct Ste W- 97070 Page dof 20
B00.755.9200 § 3607571400  360.6571.0688 §03.662.7302 .

SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Laboratory Fortified Blank Reference Number: 10-15791
Report Date: 11/11/10
True % Qc
Batch Analyle Resuit Value Units Method Recovery Limits Qualifier Type* Comment
524104019 ISOPROPYBENZENE 38 4 ug/L 524.2 98 70-130 LFB
M - DICHLOROBENZENE 40 4 ug/l. 5242 100 70-120
M/P - XYLENE 7T 8 ug/L. 524.2 96 70-130
METHYL TERT-BUTYL ETHER 3.6 4 ugiL 504.2 Q0 70-130
METHYLENE CHLORIDE 3.9 4 ugfL 524.2 98 70-130
N - BUTYLBENZENE 42 4 ugil. 524.2 105 70130
N - PROPYLBENZENE 3.9 4 ugit 5242 98 70-130
NAPHTHALENE 3.7 4 ug/L. 524.2 a3 70-130
O - CHLOROTOLUENE 4.0 4 ug/l 524.2 100 70-130
O - DICHLORGBENZENE 3.8 4 ug/L 524.2 a5 70-130
O - XYLENE 39 4 uglL 5242 a8 70-130
P - CHLOROTOLUENE 40 4 ugiL. 524.2 100 70-130
P - DICHLOROBENZENE 3.9 4 ug/L 5242 98 70-130
P - ISOPROPYLTOLUENE 4.1 4 ug/L 524.2 103 70-130
SEC - BUTYLBENZENE 4.1 4 ugfl. 524.2 103 70-130
STYRENE 3.8 4 ugiL 524.2 a5 70-130
T-1,2 - DICHLOROETHYLENE 3.9 4 ugll. 524.2 ag 70-130
TERT - BUTYLBENZENE 3.9 4 uglt. 5242 o8 70-130
TETRACHLOROETHYLENE 4.5 4 uglt 524.2 113 70-130
TOLUENE 39 4 ug/L 524.2 o8 70-130
TRANS- 1,3 - DICHLOROPROPENE 3.7 4 ugil. 524.2 83 70130
TRICHLOROETHYLENE 4.0 4 ug/L 5242 100 70-130
TRICHLOROFLUOROMETHANE 4.1 4 ug/lL 524.2 103 70-130
VINYL CHLORIDE 39 4 ug/l 524.2 g8 70-130
525_101025 1,3-DIMETHYL-2-NITROBENZENE (Surr) g8 % 526.2 70-130 LFB
4,4-DDE 9.6 10 ugll. 525.2 96 70-130
ACETOCHLOR 0.97 1 ugiL 525.2 97 70-130
ALACHLOR 0.91 1 ugiL 525.2 91 70-130
ALDRIN 7.9 10 ugiL 525.2 79 70-130
ATRAZINE 0.7 1 ugil. 5252 70 70-130
BENZO(APYRENE 0.85 1 ugiL 525.2 85 70-130
BROMACIL 0.89 1 ugi. 525.2 89 70-130
BUTACHLOR 0.96 1 ugit 525.2 96 70-130
DIETHYLHEXYL)-ADIPATE 0.91 1 ugit 525.2 o1 70-130

*Notation;

% Recovery = {Resull of Analysis)/(True Value) * 100

NA = Indicates % Recovery could net be calculated.

QCS: Quality Contrel Sample, a solution containing known concenlrations of methad analyles which is used to fortify an aliquot of reagent matrix. Fhe QCS Is oblained from an external source and
is used to check Jab perfermance.

LFB: Laboratory Fortified Blank, an aliquo? of reagent matrix to which known quantities of method analytes are added in the lab, The LFB is analyzed exactly ke a sample, and its purpose is fo
determine whelher method performance is within accepled caplrol fimils,

MB or LRB: Mathod Blank or Laboratory Reagent Blank, an afiquot of raagent matrix is analyzed exactly like a sample, and its purpose is to delermine ¥ there is background contamination.

FORM: QC Independent



Burlington WA Bellingham WA Portland OR

Carporale Office Microbiology Microbislogy/Chervistry
1620 § Watnul 51 - 86233 895 Orchard Or Ste 4 - 80225 9150 SW Pioneer Gt Stz W- 47070 Page 4 of 20
= = ol s vl £00.755.5205 § 360.757.1400  360.571,0088 503.662.7802 -

SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Laboratory Fortified Blank Reference Number: 10-15791
Report Date: 11/11/10
True % Qc
Batch Analyte Result Value  Units Method Recovery Limits QualifierType® Comment
575 101025 DIETHYLHEXYLJ-PHTHALATE 4.8 1 ugl. 525.2 a0 70-130 LF8
DIELDRIN 9.1 10 ugiL 525.2 91 70-130
ENDRIN _ 88 10 ugll 525.2 96 70-130
EFTC 0.87 1 uglL. 5252 97 70-130
FLUORENE 1 1 ugiL 525.2 100 70-130
HEPTACHLOR 8.6 10 uglL 525.2 86 70-130
HEPTACHLOR EPOXIDE 8.5 i0 ugiL 525.2 85 70-130
HEXACHLOROBENZENE 1.03 1 ugil 525.2 103 70-130
HEXACHLOROCYCLO-PENTADIENE 0.97 1 ugfL 525.2 97 70-130
LINDANE (BHC - GAMMA) 9.3 10 ugfl. 525.3 a3 70-130
METHOXYCHLOR 7.9 10 ugiL 525.2 79 70-130
METOLACHLOR 1 1 valt. 5252 100 70-130
METRIBUZIN 0.75 1 ug/L. 525.2 75 70-130
MOLINATE 0.98 1 ugiL 525.2 o8 70-130
PERYLENE-D12 (Surr) 80 % 525.2 70-138
PROPACHLOR 1.02 1 uglL 525,2 102 70-130
PYRENE-D10 (Surr) g7 % 525.2 70-130
TERBACIL 0.74 1 ug/L §25.2 74 70-130
TRIPHENYLPHOSPHATE (Surr) 100 9% 525.2 70-130
531_101020 3-HYDROXYCARBOFURAN 38 4 ugiL 531.2 95 70-130 LFB
ALDICARB 3.4 4 uglh. 531.2 85 70-130
ALDICARB SULFONE 4.1 4 ugll 531.2 103 70-130
ALDICARB SULFOXIDE 4.3 4 ug/L 531.2 108 70-130
BOMC (SURR}) 94 % 531.2 70-130
CARBARYL, 3.7 4 ugiL 531.2 a3 70-130
CARBOFURAN 3.5 4 uglL 531.2 88 70-130
METHIOCARB 3.8 4 ug/L 531.2 95 70-130
METHOMYIL. 4.1 4 ugfl. 531.2 103 70-130
OXYMAL 45 4 uglL 531.2 113 70-130
PROPOXUR (BAYGON) 3.2 4 ugiL §31.2 80 70-130
531_101020 3-HYDROXYCARBOFURAN 8.8 10 ug/L 531.2 o8 70-130 LFB
ALDICARB 9.4 10 ugiL 531.2 84 70-130
ALDICARB SULFONE 11.2 10 ugh 5312 112 70-130
ALDICARB SULFOXIDE 11.6 10 ugh. 531.2 116 70-130

*Netation:

% Recovery = (Result of Analysis)/{True Value) * 160

NA = Indicales % Recovery could nol be calculaled.

QCS: Quality Control Sample, a solution containing known concentrations of methad analyles which is used 1o forlify an aliquot of reagent matrix. The QCS is obtained from an extemal source and
is used 1o check lab perdformance.

LFB: Laboralory Forliigd Blank, an aliquol of reagent matrix lo which known quantities of meihod analytes are added in the lab, The LF8 is analyzed exaclly ke a sample, and its purpose is to
defermine whether mathod performance is wilkin accepled contyo! limits,

MB or LRB: Methed Blank or Laboralory Reagen! Blank, an aliquot of reagent matrix is analyzed exaclly like a sample, and lls purpase is to determine if there s background contamination.

FORM: QC Independent



Burlington WA Bellingham Wa Portland OR

Comporale Office Mizrobiaingy Microbiofogy/Chemistry
1528 S Walst 51 - 98233 595 Orchard Dr St 4 - 88225 9150 SW Pioneer Ct Ste W- 97670 Page 5 of 20
£90.755.0285 $ 3607671408 360,671 0588 503.562.7802 .

SAMPLE INDEPENDENT
QUALITY CONTROL REPORT

Laboratory Fortified Blank Reference Number: 10-15791
Report Date: 11/11/10

True % Qc
Batch Analyte Result Value Units Method Recovery Limits Qualifier Type* Comment
531_101020 BOMC (SURR) B1 % 5312 70-130 LFB
CARBARYL 10.5 10 ug/l. 531.2 105 70-130
CARBOFURAN _ 102 10 ug/L 531.2 102 70-130
METHIOCARB 8.5 10 ug/L 531.2 g5 70-130
METHOMYL 11.1 10 ugiL 531.2 111 70-130
OXYMAL 11.8 10 ug/l. 531.2 119 70-130
PROPOXUR (BAYGON) 9.3 10 ugiL 531.2 03 70-130
531_101020 3-HYDROXYCARBOFURAN 68.9 75 ugfl 531.2 92 70-130 LFB
ALDICARB 61.7 75 ugiL 531.2 82 70-130
ALDICARB SULFONE 80.6 75 ugit 531.2 107 70-130
ALDICARB SULFOXIDE 80 75 ugll. 531.2 107 70-130
BDMC (SURR) 102 % 531.2 70-130
CARBARYL. 1.6 75 ugil 531.2 a5 70-130
CARBOFURAN 67.7 75 ugfl. 531.2 a0 70-130
METHIOCARB 67.2 75 ugiL 531.2 a0 70-130
METHOMYL 78 75 uglL 531.2 104 70-130
DXYMAL 81.5 75 ugit 531.2 109 70-130
PROPOXUR {BAYGON}) 63.6 75 ug/L 531.2 85 70-130
531_101020 3-HYDROXYCARBOFURAN 34,5 40 ugiL 531.2 86 70-130 LFB
ALDICARB 305 40 ugll. 531.2 76 70-130
ALDICARB SULFONE 41 40 ugiL 531.2 103 70-130
AEDICARS SULFOXIDE 40.8 40 ug/L 531.2 102 70-130
BDMC {SURR) 88 % 531.2 70-130
CARBARYL 36.1 40 ugit 531.2 a0 70-130
CARBOFURAN 335 40 uglt 531.2 84 70-130
METHIOCARB 30.7 40 ugil. 531.2 77 70-130
METHOMYL 40.3 40 ugiL 5312 101 70-130
OXYMAL 42.6 40 ug/L 531.2 107 70-130
PROPOXUR (BAYGON) 31.7 40 ug/L 531.2 79 70130
547 101109 GLYPHOSATE 161 150 ug/L 547 107 €8-140 LFB
547_101103 GLYPHOSATE 51 50 ug/l, 547 102 68-140 LFB
547_101108 GLYPHOSATE 88 100 ugiL 547 88 £8-140 LFB

*Notalion:

% Recovery = {Result of Analysis){True Value) * 100

NA = Indicales % Recovery could not be calcutated.

QCS: Quality Contral Sample, a solulion containing krown concentrations of method analytes which is used 1o fortify an aliquot of reagent matrix. The QCS is cbtained from an extemnal source and
is used to check Iab performance,

LFE: Laboratory Foriified Blank, an aliquot of reagent matrix to which known guantiies of method analytes are added in the lab. The LFB is analyzed exaclly like a sample, and its purpose Is to
determine whether method performance is within accepted control limits,

MB or LRB: Methed Blank or Labaratary Reagent Blank, an aliguot of reagent matrix s analyzed exactly bke a sample, and its purpose is to detesmine if there is background contamination,

FORM: QC Independent
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LABOBRATORIES

SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Laboratory Fortified Blank Reference Number: 10-15791
Report Date: {4/11/10
True % Qc

Batch Analyte Result Valug Units Method Recovery Limits QualifierType* Comment
547 167108 GLYPHOSATE ' 25 25 ugiL 547 "~ 100 68-140 LFB
548_101018 ENDOTHALL 203 20 ugiL 548.1 102 70-130 LFB
548_101018 DIQUAT 2.52 2 ugll 549.2 126 70-130 LFE
alk_101015 ALKALINITY 102 100 mgiL $M2320 B 102 70-130 LFB

ALKALINITY 102 100 mg/L. SM2320 B 102 B80-120
alk_101018 ALKALINITY 101 100 myiL SM2320 B 101 70-130 LFB

ALKALINITY 101 100 mgit 5M2320 B 101 80-120
alk_101015 ALKALINITY 102 100 mgiL SM2320 B 102 70-130 LFB

ALKALINITY 102 100 mgiL SM2320B 102 80-120
CNISE_101022  CYANIDE, FREE 0.054  0.050 mgL SM4500-CNF 108 BO-120 LFB
CNISE_101022  CYANIDE, FREE 0.053 0.050  mafl. SM4500-CNF 106 80-120 LFB
h2s_101019 HYDROGEN SULFIDE 0.12 0.1 mgit. SM4500-52F 120 85-115 LFB
NH3-101021 AMMONIA 1.56 1.50 magfl. 5M4500-NH3 G 104 70-130 LF8
OPHOS-101014  ORTHO-PHOSPHATE 088 1.00 mgiL SM4S0D-PF 99 B0-120 LFB
TOC_101021 TOTAL ORGANIC CARBON 1.05 1.00 mgiL SM5310 B 105 80-110 LFB
TS5_101020 - TOTAL SUSPENDED SOLIDS 480 500 mgiL 5M2540D 96 80-120 LFB
TSS_101020 TOTAL SUSPENDED SOLIDS 490 500 mg/L S§M2540 D 9B 80-120 LFB

*Notation:

% Recovery = (Result of Analysis)/(True Value) * 100
NA = Indicales % Recovery coui not be calculated.

QCS: Quality Centrel Sample, a sofulion containing known cancenirations of method analyles which is used to fortify an aliguot of reagent matrix. Fhe QCS Is obtained from an exiernal source and
is used to check fab performance.

LFB: Laboratery Fortified Blank, an aliquot of reagent malrix to which known quantities of melhod analytes are added in the Iab. The LFB is analyzed exactly fke a sample, and ¥s pumpose is o
determine whelher method performance Is within accepted control limits.

MB or LRE: Methed Blank or Laberatery Reagent Blank, an aliquot of reagent malrix is analyzed exactly like a sample, and #s purpose is to determine if there is background contamination.

FORM: QC Independent
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SAMPLE INDEPENDENT
QUALITY CONTROL REPORT
Laboratory Fortified Blank

True %
Result Value Units Method

Recovery Limits Qualifier Type*

Page 7 of 20

Reference Number: 10-15791
Report Date: 11/11/10

Qc
Comment

“Notaticn:

% Recovery = (Result of Analysisj/{Trug Valug) * 100
NA = Indicates % Recovery could not be calcidated.

QGS: Quslity Controi Sample, a solution containing known concentrations of method analyles which is used to fortify an afiquot of reagent matrix, The QCS is oblained from an extemal source and

is used to check lab performance,

LFB: Laburatory Forlified Blank, an aliquot of reagent matrix to which known quanlilies of method analyles are added in the [ab. The LFB is analyzed exaclly like & sample, 2nd ils purpose is to
deterrnine whether melhod performance is within accepted conlrol fmits,

M8 or LRB: Method Blank or Laboratory Reagent Blank, an afiquot of reagent mateix Is analyzed exactly like a sample, and 1is purpose is to determine if there Is background contamination.

FORM: QC Independent
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LABORATORIES

SAMPLE INDEPENDENT
QUALITY CONTROL REPORT

Low Level Laboratory Fortified Blank Reference Number: 10-15791
Report Date: 11/11/10

True % Qc
Batch Analyte Resuit Value Units Method Recovery Limits Qualifier Type*  Comment
§16.4_101049 24-D 0.16 0125  ugiL 515.4 128 50-150 LFBD
2,4 - DCAA (SURR) 105 % 515.4 70-130
2,4DB _ 0.32 0.5 ugiL 515.4 64 50-150
2,4,5 - TP {SILVEX) 0.13 0.125 gl 515.4 104 50-150
245T 0.11 0125 ugl 515.4 88 50-150
3,5 - DICHLOROBENZOIC ACID 0.12 0125  wgn 515.4 896 50-150
ACIFLUORFEN .16 0.125 ug/l. 515.4 128 50-150
BENTAZON 0.27 Q.5 ug/L 5154 54 50-150
DALAPON 0.63 0.5 ug/L 515.4 126 50-150
DCPA {ACID METABOLITES) 0.15 0.125  uglt 515.4 120 50-150
DICAMBA 0.1 0.125 ugl 515.4 80 50-150
DICHLORPROP 0.11 0125  uglL 515.4 88 50-150
DINOSEBR 0.12 0125 gl 515.4 96 50-150
PENTACHLOROPHENOL 0.13 0.125  wgi 515.4 104 50-150
PICLORAM 0.105 0.125  uglL 515.4 84 50-150
531_101020 3-HYDROXYCARBOFLRAN 0.96 1 ugiL 531.2 96 50-150 LFBD
ALDICARE 0.75 1 ugiL 531.2 75 50-150
ALDICARB SULFONE 0.96 1 ugiL 531.2 96 50-150
ALDICARB SULFOXIDE 1.2 1 ugiL 531.2 120 50-150
BDMC {SURR) a3 % 531.2 70-130
CARBARYL 1 1 ugil 531.2 100 50-150
CARBOFURAN 1.15 1 uglt 531.2 115 50-150
METHIQCARB 6.77 1 ugiL 531.2 77 50-150
METHOMYL 0.98 1 ug/L 531.2 o8 50-150
OXYMAL 1.1 1 ug/L 531.2 116G 50-150
PROPOXUR {BAYGON) 0.68 1 ugiL 531.2 68 50-150
531_101020 3-HYDROXYCARBOFURAN 1.2 1 uglt, 531.2 120 50-150 LFBD
ALDICARB 1.1 1 ugilL 531.2 110 50-150
ALDICARB SULFONE 1.4 1 ugiL 531.2 140 §0-150
ALDICARB SULFOXIDE 1.5 1 ugil 531.2 150 50-150
BDMC {SURR) 97 % 531.2 70-130
CARBARYL 1.2 1 ugit 531.2 120 50-150
CARBOFURAN 1.1 1 uglt, 531.2 110 50-150
METHIOCARB 1.2 1 ug/l 531.2 120 §0-150
*Nolation:

% Recovery = {Result of Analysis)/(True Vaiue) * 100

MA + Indicales % Recovery could not be calculated,

QCS: Quallly Control Sample, a selulion containing knewn concendrations of method analyles which is used lo fortify an aliquet of reagen! matrix. The QCS is obtained from an external source and
is used to check lab performance.

LFB: Laboralory Fortified Biank, an aliquot of seagent malrix to which known quaniities of method analyles are added in the lab. The LFB s analyzed exaclly like a sample, and ils purpose is io
delermine whether meihed performance is within accepted control limits.

MB or LRB: Method Blank or Laboralory Reagent Blank, an aliquot of reagent matrix i analyzed exactly Jike a sample, and its purpose s lo determine if there is backgrount contamination.

FORM: QC independent
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LABORATORIES

SAMPLE INDEPENDENT
QUALITY CONTROL REPORT

Low Level Laboratory Fortified Blank ' Reference Number: 10-15791
Report Date: 11/11/10

True % QC
Batch Anaiyte Result Value Units Method Recovery Limits Qualifier Type* Comment
531_101620 METHOMYL ' 14 1 " ugll 531.2 140 50-150 LFBD
OXYMAL 1.3 1 ug/L 531.2 130 50-150
PROPOXUR {(BAYGCN) _ 1.3 1 ugfL 531.2 130 50-150
547_101109 GLYPHOSATE 7.5 i0 ugfl 547 75 50-150 LFBD
547_10110% GLYPHOSATE 8.2 10 ug/L 847 82 50-150 LFBD

*Notalion:

% Recovery = (Result of Analysis){True Vaiue) * 100

NA = Indicates % Recovery could not be calculated.

QCS: Quality Contro! Samgle, a sclution containing known eancentraliuns of method analytes which is used to fortify an aliqust of reagent matrix. The QCS is obtained from an external source and
is used to check lab perforrmance.

LFB: Laboratory Forlified Bfank, an aliquot of reagent malrix to which known quariities of method analytes are added In the lab, The LFBis analyzed exaclly ike a sample, and its purpose is io
determine whether method perfermance is within accepted contral limits.

MB or LRB: Method Bfank or Lahoralory Reagent Blank, an aliquot of reagent malrix is analyzed exaclly like a sample, and Its purpose is to determine If there is background centamination.

FORM: QC Independent
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SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Laboratory Reagent Blank Reference Number: 10-15791
Report Date: 11/11/10
True % ac

Batch Analyte Result Value Units WMethod Recovery Limits  Qualifier Type*  Comment
200.71010218 ALUMINUM ND mog/l 200.7 0.00c00 LRB

CALCIUM ND mgiL 200.7 0.50000

HARDNESS as Caleium Carbonate _ ND mgiL 200.7 10.0000¢

IRON ND mgil 200.7 0.05000

IRON ND mg/L 200.7 0.05000

MAGNESIUM ND mg/l 200.7 0.05000

MANGANESE ND mgiL 200.7 0.00100

POTASSIUM ND mgit 200.7 0.50000

SILICA ND mgil 200.7 0.05000

S0DIUM ND mg/l 200.7 1.00000
200.8_101028 ANTIMONY ND my/L 200.8 0.00100 LRB

ARSENIC ND magfl. 200.8 0.00500

BARIUM ND mgiL 200.8 0.01000

BERYLLIUM ND mgit 200.8 0.00100

CADMIUM ND mgil. 200.8 0.00100

CHROMIUM ND mg/L 2008 0.00100

COPPER ND mg/L 200.8 0.04000

LEAD ND maoit. 200.8 p.00100

MANGANESE ND maiL 200.8 0.00100

MNICKEL ND mo/l 200.8 0.00100

SELENIUM ND mygil 200.8 0.00100

SILVER ND mg/L 200.8 0.00100

THALLIUM ND myit 200.8 0.00100

URANIUM ND mg/t. 200.8 0.00000

ZINC ND mg/L 200.8 0.02000
CNISE_101022  CYANIDE, FREE ND mgfL SM4500-CH F 0.01000 LRB
COLOR_101014 COLOR ND cu SM2120B £.00000 LRB
1101014A CHLORIDE ND mgiL 300.0 0.10000 LRB

*Notation:

% Recovery = (Result of Analysis)/(True Value) * 100

NA = [ndicates % Recovery could not be calculated.

QCS: Quality Control Sample, a salution containing known concentrations of methad analytes which is used {o forlify an aliquot of reagent mairix. The QCS is obtained from an external source and
is used io check lah performance.

LFB: Laboratory Forlified Blank, an aliquot of reagent maleix 1o which knewn quantities of method analytes are added @ the lab. The LFB is analyzed exactly like a sample, and its purpose is lo
delermine whather melhod performance is within accepted control fimits.

MB or LRB; Method Blank or Laboratory Reageni Blank, an liquot of reagent matrix is analyzad exactly like a sample, and #s purpose is to determine if there is background contzmination.

FORM: QC Independent
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SAMPLE INDEPENDENT
QUALITY CONTROL REPORT

Laboratory Reagent Blank Reference Number: 10-15791
Report Date: 11/11/10

True % Qc

Batch Analyte Resuit Velue Units Method Recovery Limits Quatifier Type* Comment
1010144 FLUCRIDE ’ ND mgiL 3000 0.10000 LRE

NITRATE-N ND mo/l. 300.0 0.10000

MNITRITE-N R ND mg/L 300.0 0.00000

SULFATE ND g/l 300.0 0.16000

TOTAL NITRATE/NITRITE ND maht. 300.0 0.10000
NH3-101021 AMMONIA ND mg/L SMA4500-NH3 G 0.05000 LRB
OPHOS-101014  ORTHO-PHOSPHATE ND mgiL SMA4500-FP F 0.10000 LRB
T55_101020 TOTAL SUSPENDED SOLIDS ND mglt SM2540 D 1.00000 LRB
TURB_101014 TURBIDITY ND NTU 1801 0.02000 LRB

“Notation:

% Recovery = (Resull of Analysis)/{True Value) * 100

NA = Indicales % Recovery could not be calculated.

QCs: Quality Control Sample, a solution containing known concentrafions of method analytes which is used 1o fortify an aliquol of reagent malrix. The QCS is obtained from an exiemal source and
is wsed to check lab performance.

LFB: Laboratory Fortified Blank, an aliquot of reagent matrix to which known quantilies of method analytes are added In the lab. The LFB Is analyzed exaclly fke a sampie, and its purpose is to
determine whether method performance s within accepled control limils.

MB or LRB: Methed Blank or Laboralory Reagent Blank, an aliquot of reagent malrix is analyzed exaclly like & sample, and ils puspose Is 1o determine ¥ there is background contamination.

FORM: QC Independent
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SAMPLE INDEPENDENT
QUALITY CONTROL REPORT
Method Blank

9150 SW Fianeer C1 Ste W- 97070

Page 12 of 20

Reference Number: 10-15791

Report Date: {1/11/10

True % QcC

Batch Analyte Result Value Units Method Recovery Limits Qualifier Type* Comment
200.7-101021B ALUMINUM ND mgil 200.7 0.00000 MB

CALCIUM ND mg/L 200.7 0.50000

HARDNESS as Calcium Carbonate _ ND mg/L 200.7 £.82000

IRCN ND myfL 200.7 .01000

IRON ND ma/l. 200.7 0.01000

MAGNESIUM ND mgit 200.7 0.05000

MANGANESE ND mg/l 200.7 0.00130

POTASSIUM ND mgil. 200.7 0.50000

SILICA ND mgiL 200.7 0.05000

SODEM ND mo/L 200.7 .25000
245.1_101022 MERCURY ND ma/t. 2451 0.00013 MB
508_101025 ARCCLOR 1016 ND ug/L 508.1 0.030C0 MB

ARQCLOR 1221 ND ug/L 506.1 0.03000

AROCLOR 1232 ND ugfl, 508.1 0.03000

AROCLOR 242 ND ugfl 508.1 0.03000

AROCLOR 1248 ND ug/t 508.1 0.03000

AROCLOR 1254 ND ugiL 508.1 0.03000

AROCLOR 1260 ND ug/L 508.1 0.03000

PCBS (Total Aroclors) ND ug/L 508.1 0,03000

TETRACHLORO-M-XYLENE (SURR} o4 % 508.1 0.00000

TOXAPHENE ND ugil. 508.1 0.03000
§156.4_101019 24-D ND uglL 5154 0.03800 MB

2,4 - DCAA (SURR) 115 Yo 515.4

240DB ND ug/L 515.4 0.03000

2,45 -TP (SILVEX} ND ug/l. 515.4 0.03000

245T ND ugiL 5154 0.03000

3,5 - DICHLOROBENZOIC ACID ND ug/t. 515.4 0.03000

ACIFLUQRFEN ND ug/L 5154 0.03000

BENTAZON ND ug/L 5154 D.GE0C0

DALAPON ND ug/L 515.4 0.50000

*Notation:

% Recovery = {Resull of Analysis){True Vaiue) * 100
NA = Indicales % Recovery could not be calculated,

QCS: Quality Control Sample, & solution containing known cancentrations of method analytes which is used {o fortify an afiquot of reagent matrix. The QCS Is obtained from an external source and
is used to check Iab performance,

LFB: Laboratory Foriified Blank, an aliquol of reagent matrix to which known

delermine whether methed performance is within accepted control limits.
MB or LRB: Methad Blank or Laboratory Reagent Blank, an aliquot of reagent matrix is analyzet exactly like a sampla, and its purpose is to determine if there is background contamination,

FORM: QC Independent

quantities of method analytes are added in the lab. The LFB is analyzed exaclly like a sample, and its purpose is {0
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ANA

LABORATORIES

SAMPLE INDEPENDENT
QUALITY CONTROL REPORT

Method Blank Reference Number: 10-15791
Report Date: 11/11/10

True % Qc
Baich Analyte Result Value Units Method Recovery Limits Qualifier Type® Comment
515.4_101019 DCPA(ACID METABOLITES) ND " ugll 518.4 0.03000 MB
LICAMBA ND ugfL 515.4 0.03000
DICHLORFROP _ ND ug/l 515.4 0.10000
DINOSEB ND ughL 515.4 0.06000
PENTACHLOROPHENOL ND ug/t 515.4 0.03C00
PICLORAM ND ught 515.4 0.03000
524_101019 1.1 - DICHLOROETHANE ND ug/L 524.2 0.12000 MB
1,1 - DICHLORGETHYLENE ND ug/L 524.2 0.12000
1,1 - DICHMLOROPROPENE ND ug/L 524.2 0.12000
1,1,1 - TRICHLOROETHANE ND uglL 524.2 0.12000
1,1,1,2 - TETRACHLORGETHANE ND ugfl 524.2 0.12000
1,1,2 - TRICHLOROETHANE ND ugfl. 5242 0.12000
1,1,2,2 - TETRACHLOROETHANE ND ugfL 5242 0.12000
1,2 - DICHLOROETHANE ND ugfL 524.2 0.12000
1,2 - DICHLOROPROPANE ND ugiL. 5242 0.12000
1,2,3 - TRICHLOROBENZENE ND ug/L 524.2 0.12000
1,23 - TRICHLOROPROPANE ND ug/L 524.2 0.12000
1,24 - TRIMETHYLBENZENE ND ug/l. 524.2 0.12000
1.2,4, - TRICHLOROBENZENE ND ugiL 524.2 0.12000
1,2-DIBROMO-3-CHLORGPROFPANE ND ugfl 524.2 0.00000
1.3 - DICHLOROPROPANE ND ug/l 524.2 4.12000
1,3,5 - TRIMETHYLBENZENE ND ug/L 524.2 0.12000
2,2 - DICHLOROPROPANE ND ugfL 524.2 0.12000
BENZENE ND ug/l. 5242 0.12000
BROMOBENZENE ND ug/L 524.2 0.12000
BROMOCHLOROMETHANE ND ug/L 524.2 0.12600
BROMODICHE.OROMETHANE ND ug/l. 5242 0.12000
BROMOFORM ND ugiL 524.2 0.12¢00
BROMOMETHANE ND g/l §24.2 0.12000
CARBON TETRACHLORIDE ND ug/l 524.2 0.12000
CHLOROBENZENE ND ug/L 5242 0.12000
CHLORODIBROMOMETHANE ND ugil 5242 0.12000
CHLOROETHANE ND ug/l. 5242 0.12000
CHLOROFORM ND ugiL 524.2 0.12000

*Notation:

% Recovery = (Result of Analysis)/{True Value) * 100
NA = Indicales % Recovery could no! be calculated.

QCS: Quality Control Sample, a solution containing known concentrations of method analytes which is used to Tortify an aliquot of reagent matrix. The QCS is ohtained from an external source and
is used to check lab performance.

L¥E: Laboratory Forlified Blank, an aliquol of reagent matrix to which known quantities of method analyles are added in the [ab. The LFB is analyzed exactly like a sample, and its purpose is {o
catermine whether meibod performance is within accepted control limits.

ME or LRB: Meihed Bfank or Labaratary Reagent Biank, an aliqua? of reagent matrix is analyzed exaclly like a sample, and its purpose is lo datermine if there Is background contarsination,

FORM: QC Independent
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LABO

SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Method Blank Reference Number: 10-15791
Report Date: 11/11/10
True % Qc

Batch Analyte Result  Value  Units Method Recovery Limits Qualifier Type*  Comment
§24_101014 €812 - DICHLOROETHYLENE N ug/L 524.2 0.12000 MB

CiS - 1,3 - DICHLOROPROPENE ND uit 5242 0.12000

DIBROMOMETHANE _ ND ugil 524.2 0.12000

ETHYLBENZENE ND ugiL 524.2 £.12000

ETHYLENE DIBROMIDE (EDB) ND ugiL 524.2 £.00000

HEXACHLOROBUTADIENE ND ug/L 524.2 0.12000

ISOPROPYLBENZENE ND ugit 524.2 0.12000

M - DICHLORQBENZENE ND ug/l 5242 0.12000

MIP - XYLENE ND ugil 524.2 0.12000

METHYL TERT-BUTYL ETHER ND ug/L 524.2 0.25000

METHYLENE CHLORIDE ND ug/L £24.2 0.50000

N - BUTYLBENZENE ND ugiL 524.2 0.12000

N - PROPYLBENZENE ND ugil 524.2 0.12000

NAPHTHALENE ND ugiL 524.2 0,12000

O - CHLOROTOLUENE ND ug/L 524.2 0.12000

O - DICHLOROBENZENE ND uglL 524.2 0.12000

0 - XYLENE ND ugiL 524.2 0.12000

P - CHLOROTOLUENE ND ugiL 524.2 0.12000

P - DICHLOROBENZENE ND ugiL 524.2 0.12000

P - ISOPROPYLTOLUENE ND ugil 524.2 0.12000

SEC - BUTYLBENZENE ND ugil 524.2 0.12000

STYRENE ND ugiL 524.2 0.12000

T -1,2 - DICHLOROETHYLENE ND ug/L 524.2 0.12000

TERT - BUTYLBENZENE ND ugiL 524.2 0.12000

TETRAGHLOROETHYLENE ND uglt. 5242 0.12000

TOLUENE ND ugll 524.2 012000

TRANS- 1,3 - HCHLOROPROPENE ND ugil 524.2 £.12000

TRICHLOROETHYLENE ND ug/L 524,2 0.12000

TRICHLOROFLUQOROMETHANE ND ugiL 524,2 0.12000

VINYL CHLORIDE ND ugiL 524.2 0.12000
525_101025 1,3-DIMETHYL-2-NITROBENZENE {Surr) 86 % 525.2 MB

4,4-DDE ND ugiL 525.2 0.03000

ACETOCHLOR ND ugil. 525.2 0.03000

ALACHLOR ND ugiL 525.2 0.03000

*Netalion:

% Recovery = {Rasult of Aralysis)i{True Value} * 100

NA = Indicales % Recaovery could not be calculated.

QCS: Quality Conlrol Sample, a solulion containing known concentralions of method analytes which is used 1o fortify an aliquot of reagent malrix. The QGCS is ohtained from an exiemal source and
is usad 1o check lab pedormance,

LFB: Laboratary Foriified Blank, an aliquot of reagent mairix to which known quantilies of method analytes are added in the lab. The LFB is analyzed exactly like a sample, and ils purpose is to
<eterming whether method performance is wilhin aceepled conirol limits.

MB or LR8: Method Blank or L.aboratory Reagent Blank, an aliquot of reagent matrix is analyzed exaclly like a sample, and its purpose Is to determine if there is background contamination.

FORM: QC Independent



Burlingten WA Bellingham WA Portland OR

Cerporale Office Microbiclogy Miceobiology/Chemisky
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SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Method Blank Reference Number: 10-15791
Report Date: 11/11/10
True % ac
Batch Analyte Resuit Value Units Method Recovery Limits Qualifier Type* Comment
525101025 ALDRIN ND ugll. 525.2 0.03000 MB
ATRAZINE ND ug/L 525.2 0.03000
BENZO(AJPYRENE _ ND uglL 525.2 0.03000
BROMACIL ND ugiL 525.2 0.03000
BUTACHLOR NI ugiL 525.2 0.03000
CHLORDANE, TECHNICAL ND ugfL 8252 0.03000
DYETHYLHEXYL)-ADIPATE ND ugiL 525.2 003000
DYETHYLHEXYL)-PHTHALATE ND uglt 5§25.2 0.40000
DIELDRIN ND ug/L 525.2 0.03000
ENDRIN ND ug/L 525.2 £.03000
EPTC ND ugiL 525.2 0.03000
FLUORENE ND ugil. 525.2 0.03000
HEPTACHLOR ND ugiL 5252 0.03000
HEPTACHLOR EPOXIDE ND ugiL 525.2 0.03000
HEXACHLOROBENZENE ND uglL 525.2 0.03000
HEXACHLOROCYCLO-PENTADIENE ND ugiL 525.2 0.03000
LINDANE (BHC - GAMMA) ND ugiL 525.2 0.03000
METHOXYCHLOR ND vof. 525.2 0.03000
METOLACHLOR ND ugit 525.2 0,03000
METRIBUZIN ND ug/i 525.2 0.03000
MOLINATE ND ug/L, 525.2 0.03000
PENTACHLOROPHENOL ND ugiL 525.2 0.03000
PERYLENE-D12 (Surr} 72 % 5252
PROPACHLOR ND ug/L 5252 0.03000
PYRENE-D10 (Surr} 92 % §25.2
SIMAZINE ND ugiL 5252 0.03000
TERBACIL ND ugiL 525.2 0.03000
TRIPHENYLPHOSPHATE (Surr) 108 % 525.2
531_101020 3-HYDROXYCARBOFURAN ND ugiL 531.2 0.50000 MB
ALDICARB N ugfL 531.2 0.25000
ALDICARB SULFONE ND ugiL 531.2 0.40000
ALDICARB SULFOXIDE ND ugiL 531.2 0.25000
BDMC {SURR) 86 % 531.2 0.00000
CARBARYL ND ugit 531.2 0.50000

*Notatien:

% Recovery = {Result of Analysis)/(True Value) * 100

NA = Indicales % Recovery could not be calculated.

QCS: Quality Gentysl Sample, a solution containing known concentrations of methed analyles which Is used to fodlify an afiquot of reagent matrix. The QCS is oblained from an extemal source and
is used to check lab perfarmance.

LFB: Laboratory Fortified Blank, an aliquot of reagent matrix to which known quaniities of methed analyles are added in the fab. The LFB is analyzed exaclly like a samgle, and its purpose Is lo
determinge whether method performance is within aceepled conlso Emibs,

MB cr LRB: Method Blank or Laboratory Reagent Blank, an aliquot of reagent matrix is analyzed exactly like a sample, and its purpose is 1o delermine ¥ there is background contamination.

FORM: QC Independent
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N

LABORATORIES

SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Method Blank Reference Number: 10-15791
Report Date: 11/11/10
True % Qc
Batch Analyte Result Value Units Methed Recovery Limits QualifierType* Comment
537101020 CARBOFURAN ND ugil. 531.2 0.45000 MB
METHIOCARE ND ugiL 531.2 1.00000
METHOMYL _ ND ugit. 531.2 0.25000
OXYMAL ND ugiL 531.2 1.00000
PROPOXUR (BAYGON]) ND ugiL 531.2 0.25000
531_101020 3-HYDROXYCARBOFURAN ND ugiL 5312 0.50000 MB
ALDICARB ND ugiL 531.2 0.25000
ALDICARB SULFONE ND vafl 531.2 0.40000
ALDICARB SULFOXIDE ND gl 531.2 0.25000
BDMC (5URR) 86 % 531.2 0.00000
CARBARYL ND ug/L 531.2 0.50000
CARBOFURAN ND ugiL 531.2 0.45000
METHIOCARB ND g/l 531.2 1.00000
METHOMYL ND ugfl. 531.2 £.25000
OXYMAL ND uglL 531.2 1.00000
FROPOXUR {BAYGON) ND ugfL 531.2 0.25000
547_101109 GLYPHOSATE ND ugiL 547 3.00000 MB
548_101018 ENDOTHALL ND ugiL 548.1 5.00000 ME
548_101018 DIQUAT ND ugfL 549.2 0.50000 MB
ec_101018 ELECTRICAL CONDUCTIVITY ND uSlem SM2510 B 2.50000 M8
ec_101018 ELECTRICAL CONDUCTIVITY ND uSfem SM2510 B 2.50000 MB
ec_101018 ELECTRICAL CONDUCTIVITY ND uSiem SM2510 B 2.50000 MB
ec_101018 ELECTRICAL CONDUGTIVITY ND uSicm SM2510 B 2.50000 MB
hzs_101019 HYDROGEN SULFIDE ND mg/L SM4500-S2 F £.00000 MB

*Notation:

% Recovery = (Result of Analysis}/({True Value) * 100

NA = Indicates % Recovery could not be calculated,

QCS: Quatity Control Sample, a solutien containing known concentrations of method analytes which is used to fortify an afiquot of reagent matrix. The QCS is obtained from an extemnal scurce and
Is used to check [ab performance.

LFB: Laboratory Forlified Blank, an aliquot of reagent malrix to which known quantities of method analyles are addad in the lab. The LFB is analyzed exaclly ike a samgle, and its purpose is 1o
delermine whether meihad perfarmance is within accepted controk limits.

M3 or LRB: Method Blark or Laboratory Reagent Biank, an aliquot of reagent matrix is analyzed exactly like a sample, and Jis purpose is to determine ¥ there is background contamination.

FORM: QC Independsan}
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SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Method Blank Reference Number: 10-15791
Report Date: 11/11/10
True % Qo

Batch Analyte Resuit Value Unils Method Recovery Limits QualifierType® Comment
h2s_ 101019 HYDROGEN SULFIDE ND mgit SM4500-52 F 0.00000 MB
NH3-101021 AMMORNIA ND mafl SM4500-NH3 G 0.05000 MB
OPHOS-101044 ORTHO-PHOSPHATE ND mgit. SM45C0-F F 0.10000 B
ids_101020 TOTAL DISSOLVED SOLIDS ND mg/L SM2540C 0.00000 MB

TOTAL DISSOLVED SOLIDS ND mg/l. SM2540 C 2.50000
tds_101020 TOTAL DISSOLVED SOLIDS ND mg/L SM2540 C 0.00000 MB

TOTAL DISSOLVED SOLIDS ND magfl. SM2540 C 2.50000
TAC_101021 TOTAL ORGANIC CARBON ND mg/L SMB310 B 0.12000 MB

*Notalion:

% Recovery = (Result of Analysis)(True Valus) * 160

NA = Indicates % Recovery could not be calculated.

QCS5: Quality Conirol Sample, a solilion confaining known concentralions of method analyles which is used to fortify an aliquot of reagent matrix. The QCS is obtained from an extemal scurce and
is used fo check lab performance.

LFB: taboratory Fortified Blank, an afiquot of reagent matrix to which known quaniifies of method analyles are added in the lab. The LFB is analyzed exacily Eke a sample, and its purpose is lo
determine whether method performance is wilhin accepled control limits.

IMB or L.RB: Method Blank or Laboralory Reagent Blank, an aliguot of reagent malrix is analyzed exaclly like a sample, and its purpose is to delermine if there is background contaminalion.

FORM: QC Independent
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Page 18 of 20

§05 Orchard Dr Sle 4- 85225 8150 SW Pioneer Ct Ste W- 37070
503.662.7802

LABORA.TORIES

SAMPLE INDEPENDENT
QUALITY CONTROL REPORT

Quality Control Sample Reference Number. 10-15791

Report Date: 11/11/10

True Y

Batch Analyte Resuit Value Units Method Recovery Limits QualiferType* Comment
300.7-1010278 ALUMINUM 1.03 1 moiL 200.7 103 85115 Qcs

IRON 1.01 1 maiL. 200.7 101 85-115

IRON 1.01 1 mgil 200.7 101 85-115

MANGANESE 1.02 1 mgiL 200.7 102 85115

SiLICA 104 10.7 magiL 200.7 97 85-115
200.7-1010218  CALCIUM 20.7 20 mgiL 200.7 104 B85-115 Qcs

HARDNESS as Caleiurn Carbonate 132 1323  mglL 2007 100 85-115

MAGNESIUM 18.6 20 mgil. 2007 88 85-115

POTASSIUM 205 20 mg/L 200.7 103 85-115

SODIUM 20.2 20 moiL 2007 101 85-115
200.8_101028  ANTIMONY 0.041 0.040 mglL 200.8 103 85-115 acs

ARSENIC 0.040 0.040 moll 200.8 100 85-115

BARIUM 0.040 0.040 mgiL 200.8 100 B5-115

BERYLLIUM 0.039 0.040 moi 200.8 98 85-115

CADMIUM 0.0339 0.040 mgt 200.8 98 B85-115

CHROMIUM 0.037 0.040 moglL 200.8 893 85-115

COPPER 0.040 0.040 mglL 200.8 100 85-115

LEAD 0.038 0.040 magll 200.8 g5 85-115

MANGANESE 0.038 0.040 mglL 200.8 95 85-115

NICKEL 0.040 0.040 mont 2008 100 85-115

SELENIUM 0.039 0.040  maolL 200.8 58 B85-115

SILVER 0.039 0.040 mglL 2008 88 85-115

THALLIUM 0.036 0.040 mgiL 2008 a0 B5-115

ZING 0.040 0.040 mall. 200.8 100 85-115
2451101022 MERGURY 0.00311 0.00314 magi 245.1 89 B5-115 Qcs
531_101020 3-HYDROXYCARBOFURAN 68.1 73.3 93% 531.2 93 70-130 acs

ALDICARB 27.7 334 83% 531.2 83 70-130

ALDICARS SULFONE 49.1 45.8 7% 531.2 107 70-130

ALDICARB SULFOXIDE 36.6 40.1 91% 531.2 1 70-130

BOMC {SURR} a7 % 531.2 70-130
*“Notalion:

Recovery = (Result of Analysis){True Value) * 100
= Indicales % Recovery could not be calculated,

QGS: Quality Control Sample, a solulion containing known concentrations of methad analyles which is used to forlify an afiquot of reagent matrix. The QCS is ublained from an external source and
is used fo check Iab performance,

LFB: Laboralory Forlified Blank, an afiquot of reagent matrix 1o which known quanlities of mathod analyles are added in the lab. The LFB is analyzed exaclly like a sample, and ils purpose is fo
delermine whether method performance: is within accepted control limits.
MB or LRB: Method Blank or Laberatory Reagent Blank, an aliquot of reagent matrix is analyzed exacty like a sample, and its purpose is to determine if there is background centamination.

FORM: QC Independent



LABORATORIES

Burlingion WA

Corporate Office

Poriland OR

Microbiolegy/Chemisty

Bellingham WA

Microblotogy

16205 Walnl 5t - 60233

900 7669206 & 360.757.1400  360671.0685

SAMPLE

5150 8W Pionesr Gt Ste W- 870768
a03.682.7802

885 Orchard O Ste 4 - 98225

INDEPENDENT

QUALITY CONTROL REPORT

Quality Control Sample

Reference Number;
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10-15791
Report Date: 11/11/10

True % Qc

Batch Analyte Result Value Units Methed Recovery Limits QuelifierType*  Commeant
539_1010620 CARBARYL 78.6 87.7 91% 531.2 g1 70-130 Qcs ' '

CARBOFURAN 20.8 25.4 82% 531.2 82 70-130

METHIOCARB _ 848 95.3 89% 531.2 89 70-130

METHOMYL 21.4 20 107% 531.2 107 70130

OXYMAL 46.8 41.7 112% 531.2 112 70-130

PROPOXUR (BAYGON) 42.7 51.6 83% 531.2 83 70-130
547_101109 GLYPHOSATE 75 64 ugiL 547 117 58-140 Qcs
547_101109 GLYPHOSATE 156 155 ugfl. 547 101 68-140 Qcs
CNISE_101022  CYANIDE, FREE 0.256 0.280  mol. SM4500-CNF 91 80-120 Qcs
COLOR_101014 COLOR 10 10 cu SM2120 B 100 80-120 Qcs
ec_101018 ELECTRICAL CONDUCTIVITY 150 1472 uSfem SM2510 B 102 80-120 Qcs
ec_101018 ELECTRICAL CONDUCTIVITY 150 1472  uSfem SM2510 8 102 80-120 Qcs
ec_101018 ELECTRICAL CONDUCTIVITY 150 147.2  uSfem SM2510 8 102 80-120 Qcs
ec_101018 ELECTRICAL CONDUCTIVITY 149 147.2  uSlem SM2510B 101 80-120 Qcs
1101014A CHLORIDE 31.2 300 mgil 300.0 104 80-120 Qcs

FLUORIDE 2.58 2.50 mgiL. 3000 103 80-120

NITRATE-N 2.61 2.50 mg/L 300.0 104 80-120

NITRITE-N 2.66 2.50 mg/L 300.0 106 70-130

SULFATE 3.4 30.0 mg/l. 300.0 105 80-120

TOTAL NITRATE/NITRITE 5.27 5.00 mg/L 300.0 105 80-120
NH3-101021 AMMONIA 1.55 1.62 mg/L SMA4500-NH3 G 96 70130 Qacs
*Notation:

% Recovery = (Resull of Analysis){True Value} * 100
NA = Indicates % Recovery ¢ould not be calculated.

QCS: Quality Conlrol Sample, a seclution conlaining known concantrations of method analytes which is used to forlify an aliquot of reagent matrix. The QCS is oblained from an exiemal source and
is used to check lab performance.
LFB: l.aboratory Fortified Blank, an aliquot of reagent matrix 1o which known quantities of method analytes are added in the lab, The LFB is analyzed exactly like a sample, and ils purpose is to
determine whelher method performance is within accepted contro! limits.
MB or LRB: Method Blank or Laboratory Reagent Blank, an aliquot of reagent malrix is analyzed exactly ke a sample, and its purpose is {o defermine if there is background contamination,

FORM: QC Independent
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LABORATOR!ES

SAMPLE INDEPENDENT

QUALITY CONTROL REPORT
Quality Control Sample Reference Number: 10-15781
Repert Date: 11/11/10
Trug % QC

Batch Analyte Result Value  Units Method Recovery Limits  Qualifier Type*  Comment
OPHOS-101014  ORTHO-PHOSPHATE 0.49 0.49 ma/L SM4500-PF 100 80-120 Qcs
tds_101020 TOTAL DISSOLVED SOLIDS 478 500 mgiL SM2540 C 96 70-130 Qcs

TOTAL DISSOLVED SOLIDS 478 500 magik. SM2540 C 96 80-120
tds_101020 TOTAL DISSOLVED SOLIDS 496 500 mo/L SM2540 C as 70-130 acs

TOTAL DISSOLVED SOLIDS 496 500 mgil. SM2540 C a9 80-120
TOC_101021 TOTAL ORGANIC CARBON 2.85 2.70 mgiL SM5310 B 106 80-110 Qcs
TURB_101014  TURBIDITY 0.9g 1.00 NTU 180.1 oie] B0-120 Qacs

*Notaliorn:

% Recovery = {Resu?t of Analysisy{True Value} * 100
NA, = Indicates % Recovery could not be calculaled,

QCS: Chualily Conlrol Sarmgle, & salution containfng known concentralions of methed anahyles which is used fo fodify an abquot of reagent matrix. The QCS Is abtained from an extemal source and
is used lo check lab parformance.

LFB: Leboratory Fortified Blank, an aliquot of reagent mairix 1o which known quantities of method analyles are added in the lab. The LFB is analyzed exaclly ke a sample, and its purpose is lo
detatmine whether method performance is within accepled control limils.

MB or LRB: Method Blank or Labsratery Reagent Blank, an aliguot of reagent marix Is analyzed exactly like 2 sarmple, and its puspase is 1o determine If there is background contamiralion.

FORM: QC Independent
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Page 1 of 1

Qualifier Definitions Reference Number: 10-15791
Report Date:  11/11/10

Qualifier Definition

AH Result was high for this analyte in the end standard, indicating an increase in detector response. No
detection of this analyte was found in samples, therefore no further action taken.

iJ An estimated concentration, below calibration curve but above method detection limit.

IM Matrix induced bias assumed

1S The ratio of the spike concentraion to sample background was too low to meet performance criteria

ME

Matrix spike shows a possible matrix induced bias. The LFB was within acceptance limits, results
for this compound is suspect as biased low.

Note: Some qualifier definitions found on this page may pertain to results or QC data which are not printed with this report.

FORM: QualifierDefs
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Chain of Custody / Analysis mmncmmﬁ

|

vbu‘ow»ﬂom;m
A 1620 S. Walnut st

Burlington, WA 98233
1.800.7565.9295

. BOS W. Orchard Dr. Suite 4
KGN AL Bellingham, WA 98225

A

C0011875

T e Log-Tn - Refer o

Instructions

1. Use one line per sample Location.

2. Be specific in analysis requests,

3. (vew) List each metal individually (wew

4. Check off analyses to be performed for
each sample Loaction. -

5. Enter number of containers. | |Emer

] - - b RIS ; e
. . mEE mmau_m
Field ID Location i i

&l Comp. Matri™ Date | Time
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At Golder Associates we strive to be the most respected global group of
companies specializing in ground engineering and environmental services.
Employee owned since our formation in 1960, we have created a unique
culture with pride in ownership, resulting in long-term organizational stability.
Golder professionals take the time to build an understanding of client needs

and of the specific environments in which they operate. We continue to expand
our technical capabilities and have experienced steady growth with employees
now operating from offices located throughout Africa, Asia, Australasia,
Europe, North America and South America.

Africa +27 11 254 4800
Asia + 852 2562 3658
Australasia +61 3 8862 3500
Europe + 356 2142 30 20
North America +1 800 275 3281
South America + 55 21 3095 9500

solutions@golder.com
www.golder.com

Golder Associates Inc.

9 Monroe Parkway, Suite 270
Lake Oswego, OR 97035 USA
Tel: (503) 607-1820
Fax: (503) 607-1825
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