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CITY OF PORT ORCHARD

WELL 11

CONSTRUCTION AND TESTING REPORT
MARCH 2011

Introduction

The City of Port Orchard (City) contracted Robinson Noble, Inc. to provide hydrogeologic ser-
vices for the construction and testing of Well 11 located on the McCormick Woods well field
property at 5171 St. Andrews Drive, as shown on Figure 1, within the NE4, NW4 of Section 9,
Township 23 N, Range 1E in Kitsap County, Washington. This new production well was con-
structed under water right permit G1-26454 written by the Washington State Department of
Ecology (Ecology). Ecology granted the City a permit for 750 gallons per minute (gpm) from
Well 11 for municipal supply contingent upon the City’s completion of an Ecology approved mit-
igation plan for area streams.

The Kitsap County Health District (Health) conducted a well site evaluation and approved the
location for Well 11. A copy of the site approval letter is included in the Appendix. The site
meets the requirements under WAC 246-290-135, Source Protection.

Drilling

Charon Dirilling, Inc. (Contractor) of Graham, Washington mobilized its Speedstar Model 72 ca-
ble-tool drilling rig and equipment to the site on September 9, 2009. Drilling of Well 11 started
with a 24-inch temporary hole drilled to a depth of 20 feet below ground surface (bgs). Twenty-
inch casing was installed in the open hole and drilling continued to a depth of 355 feet which
was reached on December 7, 2009. The casing size was reduced to 16-inch, and it was ad-
vanced to a depth of 637 feet bgs by February 17, 2010. The casing size was reduced again,
this time to 12-inch, and it was advanced to 776 feet by May 24. “Quik Grout” bentonite seals
(22 sacks each) were placed at the depth of the 16- and 12-inch casing reductions.

A suitable aquifer was not found at the depth of the McCormick Well 4B aquifer, which is
screened between 467 and 641 feet in Well 4B located about 4,000 feet south of Well 11. Only
41feet of gray silty sand that, in our opinion, would not support the withdrawal of 7560 gpm was
observed between 498 and 539 feet. Consequently, we recommended that an exploratory hole
be drilled using fluid-rotary methods to a depth of about 1,000 feet to prove the existence of a
deeper aquifer at this location. The City Council approved the change, and Charon Drilling sub-
contracted Nicholson Drilling, Inc. of Port Orchard to do the work.

Nicholson Drilling mobilized their fluid-rotary drilling equipment to the site during June and
started drilling a 6-inch exploratory hole on June 30 to extend the depth of the well to 1,080
feet bgs. Drilling encountered potentially suitable aquifer materials of sand and some layers of
gravel and sand between 797 and 950 feet bgs. Robinson Noble hydrogeologists geophysically
logged the open 6-inch borehole on July 7. The geophysical log is shown on Figure 2. The geo-
physical logs indicated the zone appeared to be permeable and water bearing. Based on this
information, we designed a completion and well screen assembly that required a 12-inch hole
be drilled to a depth of 980 feet.

eSS — — —  —— — —  — —~—~ " — — —
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Nicholson’s crew starting drilling 12-inch open hole on August 31 and finished on September 7.
Following drilling, the 8-inch well screen assembly was lowered through the upper casings and
open borehole on 6-inch welded steel casing. It was placed at the bottom of the 12-inch bore-
hole on September 14. Our design called for placement of about 200 fifty-pound sacks of Colo-
rado Silica 8 x 12 sand pack around the well screen assembly. Due to the amount of time spent
installing the pack sand, Nicholson had problems installing the correct volume of sand. We be-
lieve the open annulus around the screen either collapsed or the sand pack bridged after 112
sacks of the estimated 200 sacks of sand needed were placed.

The rotary rig was demobilized by the end of September and the cable-tool rig returned on Oc-
tober 15 to finish installation of the sand pack and complete well development and testing.

Construction and Development

The well construction meets Ecology's requirements detailed in Chapter 173-160 WAC, Mini-

mum Standards for Construction and Maintenance of Water Wells. A detailed geologic log for
Well 11 is shown on Figure 2 along with the well completion details. A copy of the Water Well
Report form for Well 11 is included in the Appendix.

During drilling of Well 11, representative samples of aquifer material were collected approxi-
mately every ten feet and at formation changes. Grain-size analyses were completed by Robin-
son Noble for samples collected from the 498 through 539 foot interval. However, these were
not used for the final completion design and, therefore, are not included with this report. Sam-
ples collected from the completion zone were not specifically analyzed because fluid-rotary
drilled samples are not suitable for detailed sieve analysis. Based on experience completing
other wells in this and other similar aquifers, the completion design should provide an efficient,
sand-free well. The well is completed with 8-inch pipe-size, Type 304 stainless-steel well
screen and mild steel blank pipe. Screen assembly details are listed in Table 1.

Table 1. Well 11 Screen Assembly Details

Item Top Bottom Comments
(feet BGS) | (feet BGS)
Riser 8-inch 713 763 8-inch coupling {right-hand thread)
0.040-slot screen 763 768 Relief screen
Riser 8-inch 768 813
0.040-slot screen 813 953
Tailpipe 8-inch 953 963 Plate bottom

Notes: All screens are 8-inch inside diameter.
All screens are Type 304 stainless steel, v-wire construction and extra heavy strength.
All measurements are referenced to ground surface at the time of well construction.

Initial development was accomplished with the rotary equipment by pumping out the drilling
mud from the bottom of the well screen while the sand pack was being placed. Bentonite clay
is the primary component of drilling mud. Then the submersible pump used to remove the drill-
ing mud was raised to the top of the well screen at 710 feet and then up to 300 feet to remove
most of the bentonite-laden water. The annulus and well screen were then dosed with Baroid's
Aqua Clear PHD (Phosphate Free Dispersant) to reduce the surface tension of the clay particles
and allow easier removal during development. Additional development was accomplished with
a surge tool operated by the cable-tool rig. Charon used the cable-tool surge to develop in the
native sand formation and settle the sand pack until a total of 265 sacks of sand were placed.
Surge development was continued until formation sand ceased to enter the well screen and

- ——-———————————————
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the pack sand stopped dropping in the annulus. Well screen development was considered
complete on December 20 and the well was made ready for testing.

Testing

Water levels were measured manually at selected intervals in Well 11 during step-rate and con-
stant-rate testing. The manual water level data are included in the Appendix and are shown
graphically on Figures 3 and 4. We also employed an electronic data logger, but it failed to col-
lect water level data, so no electronic data are available.

The Contractor installed a line-shaft turbine pump capable of rates up to 1,000 gom. Pumping
rates were measured with a 6-inch orifice plate in an 8-inch tube. The water was discharged
into the storm drainage system that discharges into North Lake on the McCormick Woods Golf
Course. The pump and two one-inch sounding tubes were set at a depth of about 400 feet bgs.
A step-rate test was started on December 22, but had to be shut down after two hours be-
cause water was flowing onto a neighboring property. A second, two-hour step-rate test was
conducted on December 29 to determine development completion and the pumping rate for
the 24-hour, constant-rate test. The well was pumped at rates up to 979 gpm as shown on Fig-
ure 3 and listed in Table 2.

The well's specific capacity (gpm pumped divided by the drawdown in feet) declined with in-
creases in pumping rate, as shown in Table 2. Based on the step-test results, a 1,000-gpm rate
was selected for the 24-hour test. The 24-hour test was started on January 3 and ended on
January 4 after 21.5 hours of testing due to a pump malfunction. Test results are shown on Ta-
ble 2 and Figures 3 and 4. Test data are included in the Appendix.

Table 2. Well 11 Pumping Test Results

Date Discharge Rate Elapsed Time Drawdown Specific Capacity
(gpm) (hrs) (feet) (gpm/ft)
12/22 495 1.00 38.23 12.9
735 1.00 65.77 11.1
12/29 776 0.50 64.52 12.0
979 1.50 97.67 10.0
1/3/11 1,000 21.50 133.17 7.5

During the constant-rate test, Well 11 produced 1,000 gpm for 21.5 hours with a drawdown of
133 feet from a static water level of 219.33 feet below the measuring point. The resulting spe-
cific capacity was 7.5 gpm/ft. The pump motor failed at the 21.5-hour mark, and the operator
was unable to collect sufficient recovery water level data due to a malfunctioning sounder.
Therefore, because our electronic data logger also failed to collect data, we have little recovery
data.

The few points of manual recovery data that we do have are shown on Figures 3 and 5. The
water level did not return to the pre-test static level within the first 24 hours of recovery.

Transmissivity

Aquifer transmissivity (T) is a measure of the amount of water that can be transmitted horizon-
tally by the full saturated thickness of the aquifer under a hydraulic gradient of one. The T was
calculated using the Jacob/Theis, modified, non-equilibrium formula from the pumping rate and
the slope of the drawdown graph (Figure 4). Analysis of the test data yielded a T value of
11,000 gallons per day per foot (gpd/ft) for the Well 11 aquifer near the well. Approximately 300

_——— e =
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minutes into the test, the slope of the drawdown plot shown on Figure 4 increased. This re-
flects less permeable conditions in the aquifer or a thinning of the aquifer at distance from the
well. The slope of the drawdown plot was stable through the rest of the test. This slope indi-
cates the “average” transmissivity in the aquifer area influenced by the test is approximately
6,600 gpd/ft. While it is not possible to truly calculate a transmissivity from the three observed
recovery water levels, the slope made by these points suggests a value in between (9,900
gpd/ft) the near-well and regional values calculated from the drawdown data.

Hydrogeology

The City’s Well 11 is located on upland south of Sinclair Inlet and west of the City as shown in
Figure 1. The geology and hydrogeology of the Port Orchard area has been shaped and re-
shaped by several glaciations that ended about 15,000 years ago. During each glacial period, a
3,000- 1o 5,000-foot thick glacier advanced southward out of Canada; rivers emanating from its
face carried and deposited sediments that are identified by geologists as advance deposits. The
glacier's weight reshaped the landscape as it continued south and deposited a compact mixture
of unsorted silt, sand, gravel, cobbles and boulders in a tight matrix known as glacial till (also
informally known as hardpan) on top of the advance deposits. As the glacier retreated, the riv-
ers reshaped the landscape again and left recessional deposits of sand and gravel on top of the
glacial till. Between each of the several glaciations that shaped the geology of the Puget Sound
region were interglacial periods of several thousand years, such as we are currently experienc-
ing, where the climate warmed and flora and fauna developed. Normal erosion caused by wind
and rain have further reshaped the topography into what we see today.

The City's wells are located south of Sinclair Inlet and east of Gorst. Water Supply Bulletin No.
18 (WSB-18), Water Resources and Geology of the Kitsap Peninsula and Certain Adjacent Is-
lands (1965), show several streams, including Annapolis, Blackjack, and Anderson Creeks, that
derive base flow from springs emanating from a shallow aquifer that discharges to several
drainages between 200 and 300 feet elevation at the north and west sides of the southern up-
land. McCormick Wells 1, 2, and 3 are completed in this aquifer.

In the Port Orchard area, an average annual 50 inches (varies by location) of precipitation (WSB
18, 1946 through 1960 average) falls on the southern upland. Most of the upland is thought to
have a moderate infiltration potential because of its cap of glacial till. However, its large area
and lack of well integrated surface drainage provides a large quantity of recharge to the Shallow
Aquifer and subsequently to deeper aquifers. According to WSB 18, about 16 inches is lost
through evapotranspiration. The balance of 34 inches provides recharge to shallow aquifers and
runoff and base flow to streams. A much smaller portion, probably less than 10 inches, infil-
trates through confining layers to the deeper aquifer systems. The deeper aquifers are re-
charged beneath the upland by diffuse percolation through the intervening aquitards and more
localized percolation through windows in the aquitards.

The southern upland is characterized by gently rolling hills at elevations between 300 and 450
feet and is relatively sparsely populated. Consequently, groundwater data are lacking beyond
major roads and few data concern the deeper aquifers. Only a few wells penetrate below the
Shallow Aquifer. The geologic logs and cross sections generally show irregularly shaped,
coarse-grained sedimentary units surrounded by finer-grained units. These units are either dis-
continuous (and terminate against finer grained units) or rapidly change thickness in a short dis-
tance. These changes indicate they were possibly deposited by streams emanating from ad-
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vancing or retreating glaciers. If so, they are possibly long and relatively narrow units extending
southwestward into the upland.

The Shallow Aquifer is found at elevations above 100 feet and is shown in well logs to be be-
tween 50 and 150 feet thick. It appears to consist of sand and gravel-filled valleys connected by
sheets of sand and gravel. It is utilized by most domestic wells and production wells for
Sunnyslope and McCormick Woods water systems. This is the aquifer that supplies McCor-
mick Woods Wells 1, 2, and 3 and provides base flow to the many small streams running north
into Sinclair Inlet and northwest into the Gorst Creek watershed. At Well 11, it was logged be-
tween 212 and 267 feet bgs. As required by Ecology’s water right permit, the three McCormick
Shallow Aquifer wells will be decommissioned after Well 11 is put into service.

Table 3. Selected Well Data for Port Orchard and Bremerton (Anderson Creek)

Elevations
Depth - Production Aquifer &
Name (feet) | Wellhead | Staticw.L. | COmMPletion | p.io(gpm) | Thickness
(feet) (feet) interyal
(feet)

Port Orchard
Well 11 539 420 240 -78t0-119 * na SL (40"
Well 11 950 420 217 -394 to -534 750 DAA (140)
Well 10 1,074 14 48.46 - 855 to -1,055 1300 DAA(200)
Well 9 638 230 107 -245 to -402 500 DAA (167)
Well 7 810 20 50 -759 to -784 700 (flow) DAA(25b)
Well 6 805 40 51.13 - 765 230 DAA
Well 4B 709 420 242 -47 t0 -221 430 SL(170)
Bremerton
Well 1R 346 100 42 -78 to -241 900 SL(163)
Well 6R 645 96 45 -494 to -549 1400 DAA(5B5)

* Observed water-bearing zone, well not completed in this zone.
SL- Sea Level Aquifer
DAA — Deep artesian aquifer

The Sea Level Aquifer is found between about 50 to 250 feet below sea level. Layers of gray
clay and gray silt separate the Shallow Aquifer from the Sea Level Aquifer. Gray sand is logged
at the depth of the Sea Level Aquifer in Well 10. However, it was silty, tight, and did not show
any indication of water production capability. At Well 11, the Sea Level Aquifer is found be-
tween 78 and 119 feet below sea level and consists of tight, gray silty sand with wood chips.

The Deep Artesian Aquifer System (DAA) appears to have several layers in the Port Orchard
area as shown by the completion elevations of wells listed in Table 3. Well 9 appears to be in
an upper layer of the DAA system with a completion elevation between 245 and 402 feet be-
low sea level. The DAA at Well 11 is below a lower confining unit of gray silt and clay that is
258 feet thick from 119 to 377 feet below sea level. The Well 11 aquifer is found between 797
and 956 feet bgs. The deep aquifer system extends to greater depths as evidenced by the
completion elevations of Wells 7 and 10 in Table 3. There are production wells completed at
the elevation of Well 10 owned by Westsound Utilities. There is also a 2,000-foot deep well lo-
cated at the U.S. Navy’'s Bremerton shipyard on the north side of Sinclair Inlet suggesting the
Deep Aquifer does exist under Sinclair Inlet to the north.

Both the SL and DAA exhibit confined aquifer characteristics and are impacted by barometric
pressure changes. However, only the DAA is influenced by tide.

= ———— — ———————  ———  ————————— Nl T
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Water Quality

The City collected water quality samples for laboratory analysis as required for a new ground-
water source. Samples were taken to Twiss Analytical Laboratories, Inc. for inorganic, volatile
organic, synthetic organic, bacteriological, and radionuclide analysis. Water quality results are
included in the Appendix.

Inorganic Test Results

The water from Well 11 is of excellent quality. Inorganic test results show water of low hard-
ness with all measured parameters to be below Health's maximum contaminant levels (MCL)
required for safe drinking water. The water is sand free, has a temperature of 48 degrees Fahr-
enheit, and a noticeable hydrogen sulfide odor.

Volatile Organic Test Results

Analysis performed by Twiss Analytical Laboratories, Inc. shows all measured parameters to be
below the detection level for each compound tested.

Synthetic Organic Test Results

Analysis performed by Twiss Analytical Laboratories, Inc. shows all measured parameters to be
below the detection level for each compound tested.

Bacteriological Test Results
Bacteriological analysis results are satisfactory.

Radionuclide Test Results
The radionuclide analysis results show gross alpha and radium 228 are below the MCL.

Wellhead Protection Area Preliminary Delineation

The Department of Health requires a preliminary delineation of the Wellhead Protection Area
(WHPA) for all new groundwater sources. In this report, we will provide preliminary capture
zone delineations for Well 11. Pertinent information detailing the new source (Well 11) is con-
tained in the completed “Ground Water Contamination Susceptibility Assessment Survey
Form” (Version 2.3) in the Appendix.

A WHPA is defined as the surface and subsurface area surrounding a well supplying public wa-
ter through which potential contaminants are likely to pass and eventually reach the well. This
area is known as the well’s capture zone. Data are usually insufficient to completely and accu-
rately define the exact size and shape of the capture zone. For this reason, a series of approxi-
mation methods are used to delineate a WHPA. These methods, in order of increasing com-
plexity, are:

e Calculated Fixed Radius

e Analytical Models

e Hydrogeologic Mapping

e Numerical Flow/Transport Models

Sufficient hydrogeologic data are available from Well 11 to allow use of an analytical model de-
veloped by the US Environmental Protection Agency (EPA). EPA WHPA (Code 2.3) model
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GPTRAC (general particle tracking) is used for the delineation illustrated in Figure 6. A numerical
groundwater model was generated for this area by Robinson Noble in 2003. However, that
model could not be used because its bottom model layer is above the depth of Well 11.
GPTRAC is capable of delineating time-related capture zones for a system of pumping and in-
jection wells and accounts for the effects of well interference, stream or barrier aquifer bounda-
ries, and aquifer recharge.

The GPTRAC analytical model was calculated for Well 11 using the production and hydraulic
data listed in Table 4. Where a range of values exist for a particular parameter, the reasonable,
conservative value was selected. Conservative values are those that result in the largest
WHPA. Aquifer thickness and transmissivity are from well logs and test results.

Table 4. Model Parameters Input into EPA GPTRAC Model

Model Parameter Well 11
Aquifer Thickness (ft) 160
Estimated Porosity (%) 20
Transmissivity, ft?/day (gpd/ft) 882 (6,600)
Hydraulic Gradient (ft/ft) 0.016
Ambient Upgradient Direction
) 90
{degrees clockwise from east)
Aquifer Type Confined
Average Daily Discharge, ft*/d (gom) 82,588 (429)
Casing Diameter (ft) 1

Although Well 11 is designed to produce 750 gpm, the model requires a constant pumping rate
for the duration of the 6-month and 1-, 5-, and 10-year intervals on which the capture zones are

based. The constant rate used for the model was determined by calculating the constant pump-
ing rate required to produce Well 11's annual water right quantity (Qa) of 692 afy. That constant
rate is 429 gom, or 82,588 cubic feet of water per day.

As shown on Figure 6, the capture zone for the 6-month time of travel extends up gradient to
the south about 500 feet. The 10-year time of travel capture zone extends up gradient over
3,000 feet from the wellhead. The maximum width of the 10-year capture zone is about 3,000
feet.

The area around the wellhead is mostly single-family residences, all of which are using the
City's sewer system. The confining layers existing between the deep aquifer and ground sur-
face make it highly unlikely that surface contamination wiil reach the aquifer.

Findings

Drilling of Well 11 identified a gray, coarse sand and gravel aquifer between 797 and 956 feet
bgs. The well is completed with 140 feet of stainless-steel well screen placed between 813
and 953 feet bgs in the most productive part of the deep aguifer at this location. The static wa-
ter level elevation is about 217 feet. Ground surface elevation is about 420 feet. The confined
aquifer responds to barometric and possibly tidal change in Sinclair Inlet, although because of
the loss of electronic-data-logger water levels, possible tidal impacts could not be determined.
Withdrawal of 750 gpm from Well 11 will not have any direct impact to surface water. Well 11
taps the same body of public groundwater as City Wells 6, 7, 9, and 10.

Well 11 was tested at a pumping rate of 1,000 gpm for 21.5 hours, resulting in 133 feet of
drawdown and a specific capacity of 7.6 gpm/ft of drawdown. Aquifer transmissivity, calculated

-_— Y
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from the pumping rate and change in slope of the drawdown and recovery curves from the 24-
hour test, range from 6,600 to 11,000 gpd/ft of aquifer width.

Water quality is very good, and all parameters tested meet drinking water standards. The water
is sand free, has a noticeable hydrogen sulfide odor, and a temperature of 48 degrees Fahren-
heit. Use of Well 11 will not cause saltwater intrusion.

Well 11 is capable of pumping the 750 gpm that the City is allowed to produce under its water
right permit.

Recommendations

Robinson Noble recommends a pumping rate of 750 gpm for Well 11. We estimate the pump-
ing water level will be about 310 feet after one day and 325 feet after one week of continuous
pumping. The pump should be set at a depth of about 420 feet below ground surface. Two
one-inch water level sounding tubes should be installed with the pump. The water should be
discharged directly into the top of one of the existing water storage tanks in a manner that al-
lows the hydrogen sulfide gas to come out of solution and disperse into the atmosphere. This
will greatly reduce the chlorine demand needed to distribute the water to customers.

Based on the drawdown curve and the hydrogeologic setting, this well may experience addi-
tional drawdown under stress that is not evident from the well test. Because of this uncertain-
ty, we recommend that static and pumping water levels be measured weekly in Well 11 and
recorded along with total production and instantaneous discharge rate. If possible, equip Well
11 with a data logger and transducer to record water-level changes and install a low water cut-
off probe as a safety measure until the long-term pumping characteristics of Well 11 are
known.

The statements, conclusions, and recommendations provided in this report are to be ex-
clusively used within the context of this document. They are based upon generally ac-
cepted hydrogeologic practices and are the result of analysis by Robinson Noble staff.
This report, including any attachments to it, is for the exclusive use of the City of Port
Orchard. Unless specifically stated in the document, no warranty, expressed or implied,
is made.

_ s ———————— - —————————————————————
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00 GRAY SILTY SAND ﬁsun N
GRAY SILTY SAND WITH W00 CHiPs 3
2
, GRAY STICKY CLAY WITH WOOD CHIFS
30— BENTONITE GROUT ANNULAR Boso -
SEAL (22 BAGS SET IN E 1
GPEM 18-MCH HOLE) J
§ ] 2
/i A BQH S GRAY STICKY CLAY & 1
600"— = ” 600
|e-wcu DRVE SHOE
T SeT J
650'— 250
TOP_OF B-INCH RISER
/ ™
0= CENTRALIZER 700
i
~WNCH REUEF SCREEN
e /75: —768’ (SEE NOTE) 760 ]
st
a‘N‘-\“-—u'-mxtw DRWE SHOE
: ROTARY LOG - NICHOLSON
800'— \\ GRAY—EROWN SAND, GRAVEL, WOOD AND PEAT 800 =
~HEH BLANK GRAY GRAVEL, SAND
CASING 713'-813" GRAY SAND, GRAVEL
850" GRAY SAND, CLAY as0
g FILTER PACK 713'-963' =t il
/ (SEE NOTE) Flea GRAY SAND, GRAVEL
GRAY SAND, GRAVEL, CLAY 1
300'— B-|NCH SCREEN 900
R /-513'—953' (SEE NOTE)
EB 84in
GRAY GRAVEL, SAND
B-INCH TAILPIPE WITH GRAY BOULDER 1 RES ¥
! PLATE BOTTOM
950'— /_953'—953‘ p O - 950 |
1 GRAY-BROWN CLAY
i
[
1000'— I 1000
|1 gﬁADYs(':LLTAY WITH SEAMS OF FINE SAND
|
I :\NATIVE BACKFILL
I 963'—1080"
1050'— I 1050 —
L ERAL
1
1100'— 1100 ] MITTTTTY 7T T
MRALAEEEERELET FREEEEE
Gamma CPS o ;‘t
i ngle Point
e lig Re In Ohms i
I3 PM: DCD . .
|§ 1738-007A NOTE: Well screens are 8-inch dlameter, Flgure 2
40-slot (0.040-inch opening)pipe size ) " f A
ROBINSON '\Tﬁzv::j:; c.co | stainless stesl. Fiter packis 8X12 Colorado Construction Detail, Geologic and Geophysical Logs for Well 11
. ) Silica Sand product. ) H jlli j
NOBLE Kitsap County P City of Port Orchard: Well 11 Drilling Project
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Figure 6

Wellhead Protection Area Delineation
City of Port Orchard: Well 11 Drilling Project




WELL SITE APPROVAL FOR WELL 11



SCOTT W. LINDQUIST, MD, MPH, DIRECTOR
345 6™ STREET, SUITE 300

BREMERTON, WA 98337-1866

(360) 337-5285

www kitsapcountyhealth.com

RECHFHAD

June 15, 2009 JUN 16 2009
CITY OF PORT ORCHA
Mark Dorsey, P.E. Memo # 403015 PUBLIC WORKS RD
Public Works Direct/City Engineer Parcel Location (9230120022003
City of Port Orchard
216 Prospect Street
Port Orchard, WA 98366
RE: WELL SITE INSPECTION FOR ADDITONAL SOURCE, NEW WELL NO. 11,
MCCORMICK WOODS WELL FIELD, FOR THE CITY OF PORT ORCHARD WATER
SYSTEM, ID #68900

Dear Mr. Dorsey:

The Health District has completed a review of the referenced application. The proposed location, as staked
and shown on the site plan is approved. The well may be drilled, provided that all other pre-construction
requirements of the Department of Ecology and the Department of Health have been met.

After the well is constructed, source approval and engineering modifications must adhere to the State
Department of Health requirements, in accordance with WAC 246-290-130. Please contact Virpi Salo-
Zieman, Regional Engineer with the Office of Drinking Water at (360) 236-3037, to complete source
approval requirements.

The Washington Department of Ecology, under authority of Chapter 18.104, R.C.W. Water Well
Construction Act (1971), has delegated to the Kitsap County Health District "the authority to administer
and enforce the well tagging, sealing, and decommissioning portions of the water well construction
program.” Also, Local Board of Health Ordinance 1999-6, Rules and Regulations for Private and Public
Water Supplies, requires that all water wells be properly sited and permitted prior to construction. A
KCHD inspector will be on site during certain parts of the well drilling process. Site visits may occur
during and/or after well construction. Do not start construction of any well or decommission any well
without contacting the Health District. Start of any private or public water-well construction, inspection of
well sealing activities, and any well decommissioning requires at least 24-hour prior notice to the Health
District. Please call the Health District at (360) 337-5235 if you have any questions.

This site approval is valid for a period of two years from the date of this letter, unless an extension is
requested in writing. Extensions may be granted on a year-to-year basis for up to a period of two years, at
which time a new inspection must be made. Extensions are subject to review by this office and must
conform to regulation changes.

If you have any questions, please call me at (360) 337-5220.

Siprerely,
CALer et
elina Knoop cc:  Virpi Salo-Zieman, ODW
Environmental Health Specialist
Drinking Water Program



WATER WELL REPORT FORM




WATER WELL REPORT

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

=
=

éonstructmnﬂ)ecomnussnon (“x” in circle)
X Construction
U Decommission ORIGINAL INSTALLATION
Notice of Intent Number W210118

PROPOSED USE: [ Domestic O Induswial  [@ Municipal
[0 DeWater [ Imigation [ Test Well O Other
TYPE OF WORK: Owner’s number of well (if more than one) 11
X New well O Reconditioned ~Method : (] Dug [ Bored [J Driven
O Deepened & cable X Rowary [J Jetted

DIMENSTONS: Diameter of well 12 inches, drilled’| 080 ft.
Depth of completed well 963t

CONSTRUCTION DETAILS

Casing [ Welded
Installed:

20" Diam. from +1 ft. to 355 f.
[0 Liner installed 16" Diam, from +2 ft. to 597 f.
[J Threaded 12" Diam. From+2.3 ft.to 776 ft

Perforations: [J Yes [® No
Type of perforator used

SIZE of perfs in. by in, and no. of perfs from ft. to ft.

Sereens: X Yes [] No [ K-Pac
Manufacturer's Name  Alloy

Type SS Model No. PS
Diam. 8 Slot size .040 from 813 . to 953 ft.
Diam. Slot size from i, to ft.

Location

Gravel/Filter packed: X Yes [ No
Materials placed from 713 ft. to 963 ft.

Size of gravel/sand 8x12

Surface Seal: [ Yes [J No  To what depth? 20f.

Material used in seal bentonite chips
Did any strata contain unusable water? O Yes X No
Type of water? Depth of stratas

Method of sealing strata off

PUMP: Manufacturer's Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level 420 ft.
Static level 218.88. below top of well Date 1/4/11

Artesian 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 nmade? [X] Yes O No  Ifyes, by whom? RN

Yield: 1,000gal/min. with 133.f. drawdown after 21.50s.
Yield: gal./min. with ft drawdown after _ hrs.
Yield: gal./min. with ft. drawdown after Trs,

Recovery data (time taken as zero when pump turned o)_‘D (water level measured from well
tap to water level)

Time ‘Water Level Time Water Level Time Water Level
59 2635
1560 229.9

|
|

Date of test Bailer test gal./min, with ft. drawdown after __hus,

Alrtest gal/min. with stem set at ft. for hrs.

Artesian flow g.p.m. Date

Temperature of water 48 Was a chemical analysis made? [X] Yes [J No

CURRENT

Notice of Intent No. W210118

Unique Ecology Well ID Tag No. APP 308
Water Right Permit No. G1-26454
Property Owner Name City of Port Orchard
Well Street Address 5171 St. Andrews Dr

City Port Orchard County Kitsap
Location NE1/4-1/4 NW1/4 Sec9 Twn 23N R 1

EwM R
Or

Lat/Long wwm O

(s, t, r Still Lat Deg Min Sec

REQUIRED) Long Deg Min Sec

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 information. (USE ADDITIONAL SHEETS IF NECESSARY.)
MATERIAL FROM | TO
Brown gray claybound gravel 0 20
brown gray claybound gravel 20
and sand ) 70
brown silly gravel sand WB 70 94
brown silt and clay ] 94 105

brown gray claybound gravel 105 159
brown silt clay & wood 159 170
brown claybound gravel 170 212
brown silty sand & gravel WB 212 267
brown silty sand clay layers 267 350
gray sticky clay 350 371
gray silty sand 371 392
gray brown silty sand 392 435
gray sticky clay 435 473 |
gray silt some sand 473 498
gray silty sand WB 498 512
gray silty sand wood WB 512 539
gray sticky clay 539 797
gray brown snad gravel wood 797 811
gray sand and grave WBI 811 833
gray sand and clay 833 856
gray snad gravel WB 856 875
gray snad gravel some clay WB 875 909
gray gravel and sand WB 909 934
brown sand WB 934 956
gray brown clay 956 978
gray clay sand and silt 978 1080
Start Date 9/10/09 Completed Date 1/07/11

Tax Parcel No.092301-2-002-2003

WELL CONSTRUCTION CERTIFICATION: I 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 Driller or trainee License No. 1476

Name (Print Last, Fiest) Mickelsen , Todd

Driller/Engineer/Trainee Signature

[F TRAINEE: Driller’s License No:

]
Driller's Signature: j

ECY 050-1-20 (Rev 3/05)

Drilling Company Charon Drilling Inc.

Address 12719 E 224" Street

City, State, Zip Graham, WA, 98338

Contractor’s

Registration No.CHARODI133NF

Ecology is an Equal Opportunity Employer

Date 3/19/07



WATER LEVEL DATA



Robinson & Noble, Inc.

@ 30171 South Huson Street, Suite A
Tacoma, WA 98409
253-475-7711

PUMPING TEST DATA
s'//e}o Ter T Page: / of /7

Date: /2—99—'/‘29

Project: < fﬂTV ’TF /ﬁ@'ffﬁfdﬂ'ﬁ??roject Number_ /2% &2 2 A

Well.___ /¢ ’ Weather Conditions:

Static Water Level:_ @#7 (3 Measured By: > & D oee? '

Stick Up: 2.2’ Contractor:__ & &rarross D wv'de fmy Jnre,
Reference Point:_7 2 € )2=Fteves/ Pump Type:_ £ 8.7,

Measurement Device: £ /e «. Teope Flow Meas. Method: g )¢ & D Foee

to i L Y e S e G
/390| © | ppe 63| © o O | ex§ seities
5 | 255 50| 458 | Ve, 7 b/ d
/0 | 257,46 2 Ho & Rfor
M| 70 | 958. 27 Vo
20 239 69 ¢ Shove A pie oo
Y2 | 26c.2Y 4 Tirw 02" 40 p7ene
FO | 26c.50
Jye| &I o, € > 2L e Sty
I9Y5| k5 | 9y o0 794 " Furds L
/500 | 90 | pg .40 735 7 ficwiinse
7% |7%6.5¢ il
/08 | 2g878y
/530|172 | 2€%. Y0 o Eorley shuiPpeny
ﬂ e Qe vip Lo G ‘5 ouee o
/ 5;/7 Iy Pt 5»‘, Pl 50 f,,-uftfr x‘%uéft’m ‘:/::@!‘;'fé;frré




Robinson & Noble, Inc.
3011 South Huson Street, Suite A

Tacoma, WA 98409
253-475-7711
PUMPING TEST DATA
Sl JesT Page:
Date:

Project. /74 «9'!}‘.’0”7191’4‘!’&"00 Project Number;

/ot
/12 =23-/9

Well: 2t 7 Weather Conditions:
Static Water Level:_ Z/ F» 25 Measured By:

Stick Up: Contractor:
Reference Point: Pump Type:
Measurement Device: Flow Meas. Method:

<72 e/ SHhwTesl  May Engiz

5;& Teh /ﬁ/;,a/ EA@?/AC“




Robinson & Noble, Inc.
@ 3011 South Huson Street, Suite A
Tacoma, WA 98409
253-475-7711
PUMPING TEST DATA
S_Té/t) ‘7?5‘7, Page: __/__ of /
Date:  /R~PF—y©
Project: € i7 xﬁ"TﬁrﬁéﬂrGP

Project Number:

Well:___ 27" Weather Conditions:
Static Water Level: Ev;'/ 5,57 Measured By:

Stick Up: 2- 8 § Contractor:
Reference Point:_72¢ 42" 4.8 " Pump Type:

Measurement Device: Flow Meas. Method:

i .a.. b
LTl LAl

2 E.rT G2 sribice
5 127876 | 7726 " 7o, b/ |
/0 |28/ 20 796 7" 4/, <
7?3 | 2€7 /9 276 17 )
/250 25 | — T rerse &
3) | zes.50 790 Y Govdid
M2 4 ' 779 |2*¢
52 | zomov ' € leor S
“C 30998 o7 |°% '
/35| 70 JSaedleonssy | 2 s
/Y0 75 — g79 | ¥
51 2/2.7% te Clessne
#55 | 70 3/3.37 e
IO | /5 | 315,20 o
#99| /1 20 36,28 e Al 057 e
Slpes o7 Lwp
55 W/U-fé/ A4 /wwf‘}';n'@-;;u - Mo /F:-zgs"/rv:;




Robinson & Noble, Inc.
30171 South Huson Street, Suite A

Tacoma, WA 98409
253-475-7711

PUMPING TEST DATA
7 ,fl/‘, pectr Page: / of oA
Date: /- 3772-%.—-_//

Project: €% ¢, B /0:'}’// Orelrard Project Number:
} ]

well: //° Weather Conditions: e
Static Water Level: &/ 9, 2 2 _ Measured By:

Stick Up:__ 2. §° Contractor:

Reference Point: ¢ /2 “ ¢ . & * Pump Type:

Measurement Device: Flow Meas. Method:

Jle8 O 2 9.2% ) b B Orifiee
299 50| 224 " " Creny sher |
% S
P25 | Fes. & 2 _ﬁ
MBO| 20 | 3073t 947 |77
45 | 304,728 g4/7 |°7%
/23| 73 | 31176 577 |"" gpcial Hrbe
/332| g0 3/3.60
/o0 3/4., 60 Fe7 e
(366 | 720 | 37640 .
/Yo7 | )€ | B2/, 0@ i
510 pED | 3047w .
16e%| 308 | 297,30 1690 |7y cvemse &
1727 387 | 32/ 0¥ t

1820 yy o | 33, ¢

’7ee| Y gy | 324 40

l736| 816 | 336.40

7032 572 | 33550

2i130| &38| 329 70

22z0| L7 0| B34/ 20




Robinson & Noble, inc.
@ 3011 South Huson Street, Suite A
Tacoma, WA 98409
253-475-7711
PUMPING TEST DATA
Page: L of &
Date: /-B7=4- 2/
Project: /y& o7 Ozhed

Project Number:
Well:___// Weather Conditions:
Static Water Level: Measured By: .
Stick Up: Contractor:
Reference Point:__ Pump Type:
Measurement Device: Flow Meas. Method:

374!’4)// —

0045 F25 | 343 50 Py
0/99| §99 | 3¢5, 4 0

o244 94Y | Fy6. 52

O34 j00F | w47 70

8490 /266 | 34/ 8,70

06/0|/7 50| 350 00 &t e

£7e0| /P ee| 3L 0.70 wWaver §enip

CEOC| 1060 | 35/.79 =
€22 )0 97| 352.50| /32./7 joes| &L= 5,8
/{:hr?y S A #?m’-?!f 2 7.4 /;dr#r_s

5(_\”,;;‘ r:'lﬁé’e" e /?,f;) e fﬂﬁaf:fxﬁﬂ

£93) /I 9 | 763.59

G384 /2Y | 03,990

|

/020 /50| FB)A0




WATER QUALITY ANALYSIS



TWISS ANALYTICAL LABORATORIES, INC.

26276 Twelve Trees Lane, Suite C  Poulsbo, WA 98370

Telephone (360) 779-5141 FAX (360) 779-5150

I0C - 10C

10C - 10C by Various EPA Approved Methods

Date Collected: 1/5/2011 Group: A
System ID No: 40529X System Name: McCormick Woods
Lab - Sample #: 01099302 County: Kitsap
Sample Location: Well #11 DOH Source No:
| Sample Purpose: 0 i Date Received:  1/5/2011
i Sample Composition: S i Date Analyzed:  1/6/2011
Send Report To: City of Port Orchard Date Reported: 112172011
216 Prospect St Sample Type: Pre-treatment/Raw i
Port Orchard, WA 98366 ple Lype: A
Collected By: Alan Rickett
. Phone Number:  360-876-2722
Bill To: City of Port Orchard
i 216 Prospect St
) : Port Orchard, WA 98366
I
s, T Em— i o '____::._,. s ey T I i e {;
¢ DOH# ; Analyte Results Umls SRL Triggfzrl MCL* MCL Method Y\
:l . Exceeded _ (Analyst Init.)
Atenie L <0.003) . _ mgl . 0003 , 001 00l . - .. EPA2009 (KW)
S o e li_gr_l_t__u,ll . A 0.4) mgl . 04 | 2 2 Z EPA 200.7(KW)_
sl O Cadmium .- <(0.002) me/l . 0002 : 0.005 . 0005 .. EPA200.7¢KW)
fem L . Chromium WL 002 o0 0l ;. EPA200.7(KW)
) Mercury ine: mg/l. 1 0.0004 | 0002 0,002 . .. SMB3LI2BKW)
L2 ... Selen | <000 _men | 01 L. 005 b 005 L EPA200.9 (KW) |
19 -~ Beryllium ol S(00008) e/l 1..00008 | 0004 0004 . _EPA2007 (KW)
il ... Nickel =00y 0 mp/l 0L 01 01 EPA 200.7 (KW) _ sl
12 e AMlimony L S0006) g/l 0006 | 0.006 ;, 0.006 - EPA2009 (KW) |
113 1 Thallium _£(0.002) - mg/l. 0002 ' 0.002 . 0.002 ; .. EPA 2009 (KW) o
L 314 _ Cyanide, Total Lo omgl 0l 02 | 02 . " SM 4500-CN F (I$)
T _ Fluoride, F [__<(0.3) ,& T N T S I L. __EPA3000(S)
14 NititeN | <(02) | mgl | 0__2 0,08, 14 | EPA3000(S) |
.20 1 Nitrate-N 1. gmj_n mgh, i 2 . 5 | 10 EPA3000(S) .
T Total NitrmieMitrite |, <(0.5) | _n_lg;fL B N ) E.; 10 _ EPA3000(S) |
L8 L o Y R T RN T TN T ~ EPA2007(KW)
1o ....Munganese 0.026 mg/. . 001 . 005 [ 005 | . EPA200.7(KW)
3 . || S Lo oom. 1 mal o O i 0L 00 EPA2007(KW)
| 2L _Chlorige . . l..<@0) i mell ;20 i 250, 250 - L. EPA30000S)
P22 _ Sulfate e SGO) . mg/l 50 250 250 : EPA 300.0 (I5)
24 Zing <(0.2) . mgl, 02 5 § EPA 200.7 (KW)
e .. Sodium 941 mg/L 5 CPA 200.7 (KW)
S b Hard __ss lntal_(as CaCQ3). 51.0 lﬂL as CaCO 10 o SM 2340 B(KW)
i 130 _ uSlem 70 700 700 SM 2510 B (JS)
i 39 NTU . 0.1 _ $M 2130 B (SS)
AP L S RS, )| . - S5y PCoCU . 1S 15 15 SM2120B0US)
‘EPA/State Unregulated S G = g
9T Lo Lead L. <0001 mgl . 0001 o ... EPA2009(KW) |
23 oz Copver___ (002} ¢ omp/_ 002 EPA 200.7 (KW)

111993

Source / Point of Entry - Report of Analysis




TWISS ANALYTICAL LABORATORIES, INC.
26276 Twelve Trees Lane, Suite C  Poulsbo, WA 98370  Telephone (360) 779-5141  FAX (360) 779-5150

I0C - 10C
IOC - IOC by Various EPA Approved Methods
Source / Point of Entry - Report of Analysis
—— - NEE—— .
Date Collected: 1/5/2011 | Group: A

: System ID No: 40529X _ System Natne: McCormick Woods
Lab - Sample #: 01099302  County: Kitsap
Sampte Location: Well #11 " DOH Source No:
Sample Purpose: 0] Date Received:  1/5/2011
Sample Composition: § Date Analyzed:  1/6/2011
Send Report To: City of Port Orchard Date Reported: 112112011

216 Prospect St

Sample Type: Pre~treatment/Raw
Port Orchard, WA 98366

Collected By: Alan Rickett
Phone Number:  360-876-2722

Bill To: City of Port Orchard
216 Prospect St
Port Orchard, WA 98366

! DOH#® Analyte ¢ Results Units SRL Trigger MCL* ! MCL Method -fl

| e o [ ; i Exceeded (Analyst Init.)

SRL: (State Reporting Level), indicates the minimum repotting Jevel required by the Washington Department of Health (DO#H).

Trigger Level:  DOH Drinking Water response level. Systemns with compounds detected al concentrations in excess of this level are required (o take additional samples. Contact yowr
regional DOH oftice for further informalion

MCL: (Maximum Contaminant Level), If the contaminant amount exceeds the MCL, immediately contact your regional DOH office

NA: (Not Analyzed), in the results coluwmn indicates this compound was not included in the current analysis.

ND: (Not Detected), in the results column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL
< (0.00x): indicales the compound was not detecled in the sainple at or above the concentration indicated

.

The 0,040 mg/L. MCL for Acsenic is for Group A NTNC systems. All other systems should check wilh their county Health District to determine what level is applicable.

111993



TWISS ANALYTICAL LABORATORIES, INC.

26276 Twelve Trees Lane, Suite C Poulsbo, WA 98370

Telephone (360) 779-5141 FAX (360) 779-5150

VOC - VOClI

VOC - VOC1 by Various EPA Approved Methods
Source / Point of Entry - Report of Analy51s

 Date Collected: 1/5/2011 " Group: A 1
' System ID No: 40529X i System Name: McCormick Woods {
! Lab - Sample #: 01099401 | County: Kitsap
| Sample Location: Well #11 ! DOH Source No: ]
i Sample Purpose: 0 i Date Received:  1/5/2011
Sample Composition;: S Date Analyzed:  1/11/2011(
Send Report To: City of Port Orchard Date Reported: 1/12/2011
216 Prospect St Sample Type: Pre-treatment/Raw
Port Orchard, WA 98366 pe yper .
Collected By: Alan Rickett
Phone Number:  360-876-2722
Bill To: City of Port Orchard
216 Prospect St
Port Orchard, WA 98366
T e B — e SR e __"___;'"_',__"—...'_T_J.
DOH# | Analyte Results | Units | SRL 1_TnggerT MCL* | MCL [ Method ~T]PI
i | 1 1 Exceeded | {Analyst Init.) i
=3 LT cm— - b . — e LS . ‘JrJ_ T T RS L [—— gy P LR AT e —_—-4‘
EPA/State Regulaled i
e e e e e e i e B i a— — e o -
10 [ LZ'D"JWH‘!.Q..;..QLEL*’PFO-E.EJ ND ol il (05 |08 0 92 . 1 T EPASM2(M. ]
160, Total Xylenes D L gl L 05 i 05 ,+_'Q0...Q__ o -""r' i EP_&§24 L2(IM)__ 1
- T-L2:Dichlorocthens ND el 05 1 05 100 | ... EPASM2(TM) |
I — C,'sil 2:Dichloroethene ND . meL 105 | os | 70 | T o EPASA2(TM)
L AT Li-Trichloroethane | ND_ [ e _—_Lm&im_ﬂé_“ ). N Lo Bpasa2am |
T S .-Aca;_r.ben,.mm.eu,omtqe ND. Lowgl i 05 | o5 1 s !.. o EPASM2(TM) |
9 1. Benzene ND pgl |05 | _0s et rnmee o EPA S242 (TM)___ ]
50| L.2-Di anc ND wefl, i 05 0.5 L3 : .EPM,ZT?-,QML._E
51 Trichlorgethene ND Lt | 05 [ o5 5 MENERR s EPA 242 (T™) __ |
63 1.2-Dichloropropane ND T 0.5 0.5 i e -.Ei’ﬁ 3242(TM) |
66 | Toluene ND ug/l. | 035 0.5 1000 L EPASA2(TM) |
67 e L1 2-Trichoroethane ND pgl |05 0.5 5 — EPA 5242 (TM)
08 L. Tetrachloroethene ND r___sl'- ﬁ,__.0_5. w03 5 Rl E%&;_Zﬂ;m_qm
;_;m_‘_ robenzene ND 0.5 _ 100 vokne ERAS242(TM) |
e Ethy) Benzeng ND 0 a.m___a.,l e EPAS242(TM)
M/P Xylene | ND SR S s R SZ‘LZ_LIMJ_” |
e Yinyl Chlgride ND__. f.. CEPASA2(TMY)
b OXlene | Np | - ERAS292 (M) . |
- tvene 1. ND . EPA 5242 I'EMJ._“__..,
52 p- Egb;prohcnzcnc ND . EPAS202(TM)
84, L. .0ODichlowbenzene ND _ EPA 5242 (TM) _
25 | L24:Trichlorobenzene ND «.EPA 524, Z,L_"L!‘,ﬁ),,_____
46 1,1-Dichforoethylene ND e EPA 5242 (TM)
56 _J__..._.__ Methylene Chloride ND EPA 5242 (TM) __
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TWISS ANALYTICAL LABORATORIES, INC.

111994

Vv
26276 Twelve Trees Lane, Suite C Poulsbo, WA 98370 Telephone (360) 779-5141 FAX (360) 779-550
VOC - YVOCI
VOC - VOCI by Various EPA Approved Methods
Source / Point of Entry Report of Analysxs
f — == R
| Date Collected: 1/5/2011 Group: A '
System 1D No: 40529X " System Name: McCormick Woods |
Lab - Sample #: 01099401 » County: Kitsap f
Sample Location: Well #11 l DOH Source No: ‘
! Sample Purpose: 0] ' Date Received: 17572011 |
Sample Composition: S | Date Analyzed:  1/11/2011 i
Send Report To: City of Port Orchard Date Reported: 1/12/2011 '
216 Prospect St Sample Type: Pre-treatment/Raw |
Port Orchard, WA 93366 ) i
- Collected By Alan Rickett !
Phone Number:  360-876-2722 I
Bill To: City of Port Orchard !
216 Prospect St i
Port Orchard, WA 98366 ‘
— - ’
DOH# Analyte Results Units SRL | Trigger | MCL* MCL ! Methed ﬂP i
Exceeded | ~ (Analyst Init, l__ -
EPA Unregulated |
- —— 00 . < 4 .]_-.__.. ——— e J
38 | 1lDichloroethane TN T S O O O SO S .7 £ X (1Y M
o Ay 22:Dichloropropane | ND | J!ge;.,..,r L0 ,.L,J)i b Lo EPASM2(IM)
786 | __ . Bromochioromethane ND pRll. . 05 - 05 . ot 7r LEPASH2(TM)
& | LlDicloropropene T ND | gl T EPA S22 (TM)
104 Dichlorodiflyoromethane | " ND " upn ooidvim BPAS2(TM)
- ~Dibromoethgne . .. ND__ .. pefl, | 05 _t_.*..___zer,a.zmﬂ_.m.__.__,..4
65 .1 . .Cis-13-Dichloropropene __ND_ 1171 PR I ) = _EPAS242(TM) |
_16.2==..=,£g.§ L,&smgrwm; — ND el L 05 | 0 oo oo EPAS242 (TM)
Chloromethane ND we/l | 05 | 05 L O ____EPA 524.2 (TM)
70 13-ch.hlorom'on__a_g_g.r ND w05 0.5 ) i EPA 5242 (TM)
72 1.L,1,2-Tetrachloroethane ND ag, | 05 1 _05 e EPASH2(TM) |
87 Isopropylbenzene ND up/l 0.5 0.5 _ oo EPAS242(TM)
79 1,2,3-Trichloropropane _ ND_ | we | 05 | 05 | 21 _EPAS42(TM) |
78 .. Bromobenzene _ ND g/l | 05 ! 05 | I— .~EPAS242(TM) |
|80 1,1.22-Tetrachloroethane ND | pgl | 05 | 05 _ EPA 5242 (TM),____|
81 Q-Chlorotoluene _|___ND el Lo 08 b o5 L | _.__“J__ML_”
88 Nbropylbenzene 1 ND__ . w05 i 05 [T T eea s (imy
.89 | _1.3.5-Trimethylbenzene ND | ugll 0.5 0.5 - | "'""_="*T—E‘m24 2_(TMJ_ o
54 . _ Bromomethane ND | el - EPASA2(T™) |
82, [~ P-Chiorgtoluen ND FPA S22 (TM)
90 _ 1 ... Ter-Butybenzene ND _ . EPA5242(TM)
91 _1,2,4-Trimethylbenzene ND Lo EPASM2(TM)
I ; ¥ ! 24,
7 Sec-Butylbenzene ND o _EPAS22(TM)
83 M-Dichlorgbenzene |  ND_ | i EPAS22(IM)___
93 —_...P-lsopropyltoluene ND b EPAS2(TM)
94 . N-Butylbenzene ND_ j - EPA 3242(T™M)
55 " Chlorocthane_ ND T eeasaa My
L.97 | . . Hexachlorobutadiene | ND _ )____EPQ SWM2(TM)
96 |~ Naphthalene _ ND L e EP_LJ.U'ML o
28 L 123-rchigrobenzene . | ND b e EPASM2(TM)
[-:_ 8 1. __Trichlorofluoromethang ND . leg{_L o e .\Lm“ . FPA 5242 (™) |
[‘PA Regulated - Trihalomethanes Program B } ‘{
31 _ Total Triholomethanes | ND__ | g . R vl _EPAS242(TM)
27 Chloroform _ ND L) SN R ] IS S 0T -
|28 | Bromodichloromethane ND ug/l, .| QS___ e vt L _EPA S22 (TM)
29 Dibromochleromethane_ ND .us&.‘...;. L5__| S sm— e EPAS2(TM) |
30 1  _ Bromoform ND wlle £ 06 [ [ — EPA 5242(TM) )




TWISS ANALYTICAL LABORATORIES, INC. |/
26276 Twelve Trees Lane, Suite C  Poulsbo, WA 98370  Telephone (360) 779-5141 FAX (360) 779-5150

VOC - VOC1
VOC - VOCI by Various EPA Approved Methods

Source / Point of Entry - Report of Analysis

Date Collected: 1/5/2011 Group: A

i
System ID No: 40529X System Name: McCormick Woods ‘I
Lab - Sample #; 01099401 County: Kitsap i
Sample Location: Well #11 DOH Source No: ;
Sample Purpose: o] Date Received:  1/5/2011 !
Sample Composition: S Dale Analyzed:  1/11/2011 |+
Send Report To: City of Port Orchard Datc Reported:  1/12/2011 !
216 Prospect St fe Type: Pre-treatment/R i
Port Orchard, WA 98366 Sample Typ: - Pre-treatment/Raw '
| Collected By: Alan Rickett
| Phone Number:  360-876-2722 !
Bili To: City of’ Port Orchard 3
216 Prospect St i
Port Orchard, WA 98366 |
porr | Analyte Results | Units ’ SRL |Trigger| MCL* | MCL |  Method n_ N
} 1 . L Exceeded |} . . {Analystfuit)
SRL: (State Reporting Level), indicates the minimum reporting level required by the Washington Department of Health (DOH).

Trigger Level:  DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this leve are Tequired 10 take additional samples. Contact your
regionat DOH office for fucther information.

MCL: (Maximum Contaminant Level), If the contaminant amount exceeds the MCL, immediately contact your regional DOH office.

NA: {(Not Analyzed), in the results column indicates this compound was not included in the currenl analysis.

ND: (Not Detected), in the results column indicates this compound was analyzed and not detected al a level greater than or equal to the SRL
< {0.00x): indicales the compound was not detected in the sample al or above (he conceniration indicated.

L]

The 0.010 mg/L MCL for Arsenic is for Group A NTNC systems. Al other systems should check with their county Health District to detenmine whal level is applicable

111994



L

Burlington WA Bellingham WA Portland CR

Comporste Office Microbiology Micrehiology/Chenistry
1620 § Walnol St - 98233 805 Orchard Dr Sie 4- 98225 9150 SW Pionaer C¢ Ste W- 97070
800.755.9295 o J60.757.14G) 360 671.0668 503.682.7802

ORELAP WA200008
Page 1 of 2
SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT
Client Name: Twiss Analytical Laboratories Reference Number: 11-00266
26276 Twelve Trees Lane Ste C Project. Mc Cormick Woods
Poulsbo, WA 98370
System Name: MCCORMICK WOODS Field ID: 111985-01
System ID Number: 40529X Lab Number: 046-00570
DOH Source Number. New Date Collected: 1/5/11 12:00
Multiple Sources: Date Extracted: 525 110111
Sample Type: D - Drinking Water Date Analyzed: 01/11/11
Sample Purpose: Investigative or Other Report Date: 1/27/11
Sample Location: Hose Bib on New Well #11 Analyst: CO
County: Kitsap Peer Review: "y] P

Sampled By: Alan Rickett
Sampler Phone: 360-876-2722

3 EPA Method 525.2 For §!Ta Drinking Water Compliance
DOH# | COMPOUNDS RESULTS | UNITS SRL Trigger |MCL COMMENT |
EPA Regulated ‘
33 | ENDRIN ND uglL 0.02 0.05 2
34 | LINDANE (BHC - GAMMA) ND ugiL |0.04 (0.04 0.2
35 | METHOXYCHLOR ND ug/L 0.2 10 40
117 | ALACHLOR ND ugit 0.4 0.4 2
118 | ATRAZINE ND ug/L 0.2 05 3
120 | BENZO(A)PYRENE ND ug/L 0.04 |(0.04 0.2
122 | CHLORDANE, TECHNICAL ND ugiL 04 04 2
124 | DAETHYLHEXYL)-ADIPATE ND ug/L | 1.3 1.3 400
125 | DETHYLHEXYL)-PHTHALATE ND ug/L 1.3 1.3 6
126 | HEPTACHLOR ND ugiL. 0.08 |0.09 04
127 | HEPTACHLOR EPQXIDE ND ugiL 0.04 |01 0.2
128 | HEXACHLOROBENZENE ND ugil 0.2 0.5 1
129 | HEXACHLOROCYCLO-PENTADIENE ND ugiL 0.2 0.5 50
133 | SIMAZINE ND ugiL 0.15 |0.15 4
134 | PENTACHLOROPHENQL ND ugit 0.4 0.2 1 screening only / compliance by 515.4
EPA Unregulated
118 | ALDRIN ND ug/L 0.2
121 | BUTACHLOR ND ugli. 0.4
123 | DIELDRIN ND ug/L 0.2
130 | METOLACHLOR ND ug/L 1.0
131 | METRIBUZIN ND ugit 0.2
132 | PROPACHLOR ND ug/t. 0.2
233 | 4,4-DDE ND ugiL |0.2
*ACETOCHLOR ND ug/l. 0.1
208 | EPTC ND ug/L 0.3
218 | MOLINATE ND ugiL [0.1
190 | TERBACIL ND ugiL 0.2
NQTES: - o
f a compound is delacted * or = lo the Stale Reporfing Lavel, BRL, specified monitering f ies may occur par OOH.
CL (M Contanminan! Level) maxi parmissitile level of a cor i inwatar d by EPA; a blank MCL value indicales a level is not currantly eslablished
irigger Lavel: DO Drinking Waler Resp lavei. 8y wilh comy ded in axcass of this lavel are raquired to take addilional samples. Conlact your regional DOH offica.
4D (Mot D ). indi that the was nol abova the State Repoding Limit (SRL).

\n* {n front of (he paramster name indicates (L is nul NELAF actradiled bul & (s acemidied inrough WSDOH or USEPA Reglan 10,

These test results meat all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.

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




c ‘ Reference Number: 11-00266 Page 2 of 2
(i ] -;

I S Lab Number: (046-00570
'NARLTYTICAL Report Date: 1/27/11 8:02
B ORIES

SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT

|
DOH# | COMPOUNDS RESULTS |UNITS SRL Trigger [MCL | COMMENT
_ State Unregulated - Other [
179 | BROMACIL ND ugiL 0.2
254 | FLUORENE ND ugl/L 0.2 ‘
|
1
NOTES: -
f a compound is detecled > or = (o tha Stale Reparling Leval, SRL, ifiad i itering freqe may occur per DORL
WHCL (Maximum Conlaminant Leval) maximum permissible lavel of a i in waler blished by EPA; a blank MCL value Indicates a level is not currenlly established.

frigger Level: DOH Drinking Walar Responsa (evel. Systems with compaunds detecled in excess of Ihis lovel are required lo take addillonal samplss. Conlact your regional DOH office
1D (Not D ) indi ihat the was nol above the Slate Raporting Limil (SRL)
\n " In fronl of the parametar name indicalas Al is mot NELAP accrediled but it |s accredied threugh WSDOH or USEPA Regian 10

lhese test results meet all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.

If you have any questions concerning this report contact Lawrence Henderson at the above phone number,
*ORM: S0C




s - . - oewesem e e L T TR S AP
| Canonaronis | e Tl ) cillote, WY B86-686-7173 = Rapid Cty,Sb 885-872-1225 » Colloge Statin, 1% 880-B81-2218 ,

RADIONUCLIDE ANALYSIS REPORT

System ID No.: 40529X System Name: McCormick Woods
Lab/Sample No: 142-64001 Date Collected: 01/05/2011 DOH Source No:
Multiple Source Nos: Sample Type: No Treatment Sample Purpose: Compliance

Date Reported: 02/09/2011 Supervisor: Dave Poelstra, Branch Mgr

Date Received: 01/12/2011

Date Analyzed: See Below Analyst: See Below

County: Kitsap Group: A

Sample Location: Hose Bib on New Well #11
Send Report To: Twiss Analytical, Inc. a(\() Bill To: Twiss Analytical, Inc.
26276 Twelve Trees Lane, Suite C 26276 Twelve Trees Lane, Suite C
Poulsbo, WA 98370 Poulsbo, WA 98370
DOH # ANALYTES LAB RESULTS UNITS DATE MCL | (ANALYST’S INITIALS)
MDA ANALYZED & METHOD USED
EPA/STATE REGULATED (These analyses should be perforrmed in order as listed)
165 |Gross Alpha -3 pCi/L 1/20/2011 15 JB 7 E900.0
166 _|Radium 228 0.4 pCi/L 1/27/2011 5 PLJ / RA-05
Determine Radium 226 activity if Gross Alpha is greater than 5.0 pCi/L*
[ 39 [Radium 226* | pein | [ 1 |
Determine Uranium activity if Gross Alpha is greater than 15.0 pCi/L **
105 |Uranium** (mass)  ug/L 30
105__ |Uranium™* (activity) pCi/L 20%%
Depending on the foregoing data determine the following (must be completed if data is available):
40 |Radium 226 + 228 pCi/L,
40 _ |Gross Alpha*** + Radium 228 pCi/L 5
41 Gross Alpha minus Uranium pCi/L 15
Do the following only if specifically requested by the client or the state
42  |Gross Betafek¥s pCvL 50
43 Tritinm**** pCi/L 20,000
44 |Strontium GQ%*k pCi/L 8
107 |Cesium 134 ##+* pCi/L ik
108 |Todine 13} pCi/L it

MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office.

MDA: Minimum Detectable Amount,

NA (Not Analyzed):  use in the results column for compounds not included in the current analysis.

ND (Not Detected):  use in the results column for compounds analyzed and not detected at a level greater than or equal to the MDA,

* If Gross Alpha is less than , or equal to, 5 pCi/L, it may be assumed that the Alpha activity is entirely due to Radium 226 (j.¢., Radium 226 would
not need to be run). The Alpha activity is then added to the Radium 228 activity (i.e., Beta activity) for MCL determinations. If the sum of the Alpha
activity plus the Radium 228 activity is greater than S pCi/L, Radium 226 activity must then be determined for water system compliance purposes (i.e.,
Radium 226 + Radium 228 activity)

**Uranium’s MCL is given in mass terms (ug/L.). When Uranium is determined by mass methods, it must be converted to activity levels (pCi/L) for

calculation of the MCL (Gross Alpha less Uranium). A conversion factor of 0.67 pCi/l per pg/L should be used. Uranium needs to be determined only
when the Gross Alpha exceeds 15 pCi/L.

*** Use Gross Alpha in lieu of Radium 226 when the Gross Alpha is less than, or equal to, 5.0 pCi/L,
*#+#4 The MCL for beta particle and photon radioactivity from man-made radionuclides is the average annual concentration which shail not
produce an annual dose equivalent to the total body or any intemal organ greater than four millirem/yr.

Comuments; _Use back of page for comments
Page 3 of 11



c n c Burlington WA Bellingham WA Poriland OR
Covporate Oifigs icrobiokgy Mcrobiology/Cliemisty
e e WEE o e T
ANAT “"F-I TAL
LABO TORIES ORELAP WA200008
Page 1 of 1
CARBAMATES IN DRINKING WATER
Client Name: Twiss Analytical Laboratories Reference Number: 11-00266
26276 Twelve Trees Lane Ste C Project: Mc Cormick Woods
Poulsbo, WA 98370
System Name: MCCORMICK WOODS Field ID: 111995-01
System ID Number: 40529X Lab Number: 046-00570
DOH Source Number: New Date Collected: 1/5/11 12:00
Multiple Sources: Date Extracted: 531_110119
Sample Type: D - Drinking Water Date Analyzed: 01/19/11
Sample Purpose: Investigative or Other Report Date: 1/27/11
Sample Location: Hose Bib on New Well #11 Analyst: HY
County: Kilsap Peer Review: ‘77/)

Sampled By: Alan Rickett
Sampler Phone: 360-876-2722

. E_géquthod 31.2 For State Drinking Water Compliance L
DOH# | COMPOUNDS RESULTS |UNITS SRL  !Trigger |MCL | COMMENT

EPA Regulated

148 | OXYMAL ND ugiL 40 |40 200

146 | CARBOFURAN ND ugiL 18 (18 40
EPA Unregulated

144 | ALDICARB SULFOXIDE ND ugiL 10 |10

143 | ALDICARB SULFONE ND ugiL 16 |16

147 | METHOMYL ND ugiL 1.0 {10

141 | 3-HYDROXYCARBOFURAN ND ugi 20 |20

142 | ALDICARB ND ugiL 10 (1.0

145 | CARBARYL ND ugiL 20 |20

State Unregulated - Other

326 | PROPOXUR (BAYGON) ND ugiL 1.0
327 | METHIOCARB ND ug/L 4.0
|
|
|
NOTES:
f a compound is detected > or = 10 lhe State Rnpcmng Levet 8RL, speci ! i may occur per DOH.
ACL (Maximum Contaminanl Level} maximum p level of a cor i in water lished by EPA; a blank MCL value indi a level is nol
ligger Level: DOH Drinking Water Rasp (evel, Sysl with ds d d in excess of this teval are required lo lake additional sampies. Contacl your regional DOH offica.
40 (Nol Detected): indi that the was nol del above {he Stale Reporting Limh (SRL),

\n *in trant of the pacameter name indicales it is not NELAP accrediled but i is eccredited Ihrough WSOOQH or USEPA Region 10,

These test results meet all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.

If you have any questions concerning this report contact Lawrence Henderson at the above phone number,
‘ORM: 8QC




Client Name: Twiss Analytical Laboratories
26276 Twelve Trees Lane Ste C

Burlington WA
Corporste Office Microbiology

1620 § Walnut Si - 38233 805 Qrchard Dr S'e 4 - 98225 9160 SW Pionear Ct Sie W- 97070
806.755 9295 » 360.757.1400 60,671 0688 503.682.7802

Portland OR

Microbiology/Chemistry

Bellingham WA

HERBICIDES IN DRINKING WATER

Poulsbo, WA 98370

System Name:
System ID Number:
DOH Source Number:
Multiple Sources:

Project:
MCCORMICK WOODS Field 1D:
40529X Lab Number:
New Date Collected:

Date Extracted:

Reference Number:

ORELAP WA200008

Page 1 0f 1

11-00266
Mc Cormick Woods

111995-01
046-00570
1/5/11 12:00
515.4_110110b

Sample Type: D - Drinking Water Date Analyzed: 01/19/11
Sample Putpose: Investigative or Other Report Date: 1/27/11
Sample Location: Hose Bib on New Well #11 Analyst: BCV
County: Kitsap Peer Review: 7]?
Sampled By: Alan Rickett
Sampler Phone: 360-876-2722
_ R EPA Method 515.4 For State Drinking Water Compliance
DOH# | COMPOUNDS RESULTS | UNITS SRL Trigger |MCL COMMENT
EPA Regulated '
37 |*24-D ND ugiL 05 (02 70
38 |*2,4,5- TP (SILVEX) ND ugft 1.0 0.4 50

134 |*PENTACHLOROPHENOL ND ug/L 0.2 0.08 1

137 |*"DALAPON ND ug/k 5 2 200

139 [*DINOSEB ND ugfiL 1.0 0.4 7

140 |*PICLORAM ND ug/L 05 0.2 500

Other

138 |*DICAMBA ND ugit. 0.2 (02

225 |*DCPA (ACID METABOLITES) ND ugit 0.1 0.1

135 |*2,4 DB ND ug/L 1.0 1.0

136 |*245T ND ugiL 0.4 0.4

220 |*"BENTAZON ND ugii. 0.5 0.5

221 |*"DICHLORPROP ND ugiL 0.5 0.5

223 |"ACIFLUORFEN ND ugiL 20 2.0

226 |*3,5 - DICHLOROBENZOIC ACID ND ug/L 0.5 0.5

NOTES; - o T

¥ a compound is detectad > or = 1o lhe State Reporting Laval, SRL, specifiad

WCL (Maximum Cor

ies may ocout per DOH,

Level)

frigger Level: DOM Drinking Waler

lavel of a cor

i
in waler ;by EPA; a blank MCL value indicates a level is nol currently established.

lavel

wilh

4D (Nat D di that tha p:

was nol det

1in excess of this level are raquired lo 1ake additionat samples. Contacl your regional DOH offi

above the Slate Raporting Limil {SRL).

An * In fronl of the parameler name indicates A is nol NELAP accradited bul it is accredited through WSDOH or USEPA Regian 10

These test results meet all the requirements of NELAC, unless otherwise stated in writing, and refate only to these samples.
If you have any questions concerning this report contact Lawrence Henderson at the above phone number.

‘ORM; 50C

ICO.



Porlland OR!

c Burlington WA Bellingham WA \N ACCop o,
Corparale Office icrobitlogy Microbioiogy/Chemisry L o . 4/(‘
== 1620 § Walnut S! - 98233 805 Occhard Or Ste 4 - 9622; 9150 SW Pioreer Ct Ste W- 97070 Q"f-? %
= 600.755.9295 » 3B6.757.1400 3605710588 503 682,7802 o =
b0 e - i -
Florda Dapl of Healh Lab EBT1040
ES ORELAP WA200008
Page 1 of 1
SYNTHETIC ORGANIC COMPOUNDS (SOC) REPORT
Client Name: Twiss Analytical Laboratories Reference Number: 11-00266
26276 Twelve Trees Lane Ste C Project: Mc Cormick Woods
Poulsbo, WA 98370
System Name: MCCORMICK WOODS Field ID: 111995-01
System ID Number: 40529X Lab Number: 046-00570
DOH Source Number: New Date Collected: 1/5/11 12:00
Multiple Sources: Date Extracted: 508_110111
Sample Type: D - Drinking Water Date Analyzed: 01/11/11
Sample Purpose: Investigative or Other Report Date: 1/27/11
Sample Location: Hose Bib on New Well #11 Analyst: EM
County: Kitsap Peer Review: 'np
Sampled By: Alan Rickett
Sampler Phone: 360-876-2722
o . EPA Method 508.1 For State Drinking Water Compliance =~ o
DOH# | COMPQUNDS RESULTS | UNITS SRL Trigger |MCL COMMENT }
PCBs/Toxaphene \
153 | PCBS (Total Aroclors) ND ugiL 0.2 0.5 i
173 | AROCLOR 1221 ND ugfl 100
174 | AROCLOR 1232 ND ugiL 25 !
175 | AROCLOR 1242 ND ug/L 1.5 l
176 | AROCLOR 1248 ND ug/l 0.5
177 | AROCLOR 1254 ND ugit 0.5
178 | AROCLOR 1260 ND ug/L 1
180 | AROCLOR 1016 ND ugiL 0.4
36 | TOXAPHENE ND ug/L 1 1 3
|
NQIES; — T
t a comnpound is dela:lad > or = {a lhe Siale Repamng Level, SRL, ified i moniledng fr ies may occur par DOH.
ACL (Maximum C 1ant Level) maxi p ible lavel of a inwater lisned by EPA; a blank MCL valua indicates & level 1s nol currenlly established

fcigger Lavel: DOH Deinking Water Response level. Syslams with compaunds detacted in excess of this Isvel ars required 1o take additional samples Contaci your regional DOH office

VD {Not Dets

ihat the was not d

d above Lha State Reporting Limil {SRL).

n * in front of he parameler name indicates i is not NELAP accrediled bir il is avcrediled through WSDOH or USEPA Regicn 10

These test results meet all the requirements of NELAC, unless otherwise stated in writing, and relate only to these samples.

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



T i
NALYTICAL, INC.
AR 26276 Twelve Tree Lane, Suite ¢
~Poaulsbo, WA 98370
(360) 779-5141

COLIFORM BACTERIA ANALYSIS

Date Sample Collected Time Sample County
/ /5“/ M Collected
[JAm
Month Day Year ! 2 30 '~ F-pu Kn’ré#f’
Type of Water System (check only one box) :
[Z} Group A Public (1 Private Household
[ Group B Public [ Other

Group Aand Group B Syslems — Provide from Waler Facilities Inventory (WFI);

ID#“!Oqux

=—— Mz Corpicit

System Name: (ﬂ%ﬂ%ﬂm WoOPS

T

ContactPerson: N Moo o oal

Day Phone: (360 ) 76272 Z | Cell Phone: ( )

Eve. Phone: ( ) FAX:( )
Send results to: (Print fyll name,,address and zip code)
=tvy o Yopr C )panmiil)d

216 Gwi« FECT 5T,
= »
__Topr  Oeeparzd  pa 19506

SAMPLE INFORMATION

Sample collected by (name);

'/lL I QZ&CLKE Wl

Specific location where sample collected (addres or sample site, and ly&g of fa}:cet)
Tos,E B o l\ft_u\ AL

Special instructions or oommanls.

WNepl-~ Ao Ty REATINENT

Type of Sample (must check only one box of #1 through #4 listed below)

1.0 Routine Distribution Sample 2.[] Repeat Sample (follow-up
Provide information below. to an unsatisfactory sample)
Chlorinated: Yes No_X Provide informalion below.
Chlorine Residual: Total Free Unsatisfaclory routine lab number:
3.7 Raw Water Source Sample —_— e
Required for Surface Water, GWI, and Unsalisfactory routine collect dals:
some Spring Sources J=
s Chlorinated: Yes No

L I I | Chlorine Residual: Total Free
Pubic Systems must provids Souroe Number fom (WF)
4.E¥§ample Collected for Information Only - A)E (‘
Construction Repairs Privale Residence Other_ __J\_)- o

LABUSEONLY  DRINKING WATER RESULTS  LAB USE ONLY

(] Unsatisfactory ﬂ’Satlsfactory
Total Coliform Present and

[ E.coli present [ E.coli absent

[ Fecal coliform present [ Fecal coliform absent

Me . -
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f Wiaskingtos State Digpirtracet of . .
ﬁ ,/ Health Ground Water Contamination

Susceptibility Assessment Survey Form

it of |t
Otfice of Deaking Water

Version 2.3

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

PART I: System Information

Well owner / manager:  City of Port Orchard

Water System Name: City of Port Orchard

County: Kitsap

Water System Number: 68900 Source Number:  New

Well Depth: 980 (ft) (From WFI form)

Source Name: Well 11

WA well identification tag number: APP - 308 Well not tagged
Number of connections: 4,457 Population served: 10,410
Township: 23N Range: 1E

Section: 9 1/4 1/4 Section: NE, NW
Latitude / longitude (if available) /

How was lat. / long. determined?

Global Positioning device Survey Topographic Map

X  Other: Parcel No. 092301-2-002-2003

* Please refer to Assistance Packet for details and explanations of all the questions in Parts II through V

PART II: Well Construction and Source Information

1) Date well originally constructed: 01/07/2011 (month/day/year)

last reconstruction: / / (month/day/year)

Information unavailable

DOH 331-208 (02/03) Revised Survey Form Ver 2.3 Sentry DOH
Page 1 of 10



2) Well Driller:
Charon Drilling, Inc.

12719 E. 224" Street

Graham, WA 98338

Well Driller unknown
3) Type of Well:
X Dirilled: X  Rotary Bored Dug
X  Cable (percussion) Unspecified
Other: Spring(s) Driven Jetted
Lateral collector (Ranney) Unspecified

Additional comments:

4) Well report available? X YES NO

If no well log is available, please attach any other records documenting well construction; e.g. boring logs,
"as built" sheets, engineering reports, well reconstruction logs.

5) Average pumping rate: 750  (gallons / min)

Source of information: Robinson Noble, Inc. well test

If not documented, how was pumping rate determined?

Pumping rate unknown

6) Is source treated? If so what type of treatment: NEW SOURCE
Disinfection Filtration Carbon Filter
Air Stripper Other Unknown

Purpose of treatment (describe materials to be removed or controlled by treatment):

7) If source is clorinated, is a chlorine residual maintained: YES NO
Residual level: (At point closest to the source) NEW SOURCE
DOH 331-208 (02/03) Revised Survey Form Ver 2.3 Sentry DOH
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PART IIl: Hydrogeologic Information

1) Depth to top of open interval: [check one]
(less than) 20ft 20 - 50ft 50 - 100ft 100 - 2001t

X  (greater than) 200ft Information unavailable

2) Depth to ground water (static water level)
(less than) 20ft 20 - 50ft 50 - 1004t X  (greater than) 100ft

Flowing well spring (artesian) Depth to Ground water unknown

How was water level determined?

X  Welllog Other: Unknown

3) If source is a flowing well or spring, what is the confining pressure:

psi (pounds per square inch)
or

feet above wellhead

4) If source is a flowing well or spring, is there a surface impoundment, reservoir, or catchment associated with the
source?

YES NO
5) Wellhead elevation (height above mean sea level): 420 (ft)
How was elevation determined?
X  Topographic map Drilling / Well Log Altimeter
Other:

Information unavailable

6) Confining layers: (This can be completed only for those sources with a drilling log, well log or geologic report
describing subsurface conditions. Please refer to assistance package for example.)

X Evidence of a confining layer in well log

No evidence of a confining layer in well log

If there is evidence of a confining layer, is the depth to ground water more than 20 feet above the bottom of
the lowest confining layer?

X YES NO

Information Unavailable
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7) Sanitary setback:
(Less than) 100ft* X 100 -200ft 120 - 2001t (greater than) 200ft

* if less than 100 ft describe the site conditions:

8) Wellhead construction:

Wellhead enclosed in a wellhouse
X Controlled access (describe below in comments):
Other uses for wellhouse (describe below in comments):

No wellhead control

Wellhead construction comments

Located within fenced area

9) Surface seal:
18 ft
(less than) 18ft (No Department of Ecology approval)
(less than) 18ft (Approved by Ecology, include documentation)
X (greater than) 18 fi
depth of seal unknown

no surface seal

10) Annual rainfall (inches per year)
(less than) 10 in/yr 10 - 25 in/yr X  (greater than) 25 in/yr
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PART IV: Mapping Your Ground Water Resource

1) Annual volume of water pumped: 225 million (gallons)

How was this determined?
Meter

Estimated: Pumping Rate ( )

Pump Capacity ( )

X  Other: Water right 692 acre feet per year

2) "Calculated Fixed Radius" estimate of ground water movement (see Instruction Packet)

6 Month ground water travel time: 570 (ft)
1 Year ground water travel time: 800 (ft)
5 Year ground water travel time: 1,800 (ft)
10 Year ground water travel time: 2,540 (ft)

Information available on length of screened/open interval?

X YES NO

Length of screened/ open interval: 140 (ft)

3) Is there a river, lake, pond, stream, or other obvious surface water body within the 6 month time of travel
boundary?

X YES NO  (Mark and identify on map).

4) Is there a stormwater and/or wastewater facility, treatment lagoon or holding pond located within the 6 month
time of travel boundary?

X YES NO  (Mark and identify on map).

Comments:

McCormick Woods Golf Course, North Lake located near the clubhouse that accepts local stormwater.
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PART V: Assessment of Water Quality

1) Regional sources of risk to ground water:

Please indicate if any of the following are present within a circular area around your water source having a
radius up to and including the five year ground water travel time:

6Mo 1Yr Syrs Unknown

Likely pesticide application ...........cccevereereereresrunsnsecseesansnns X
Stormwater injection Wells i X
Other injection wells Gigiimsinasinisirmsiissmmtmmmsrsmss X
Abandoned ground water well ..........cccccviininniciniiniinnins X
Landfills, dumps, disposal areas ............ccceeuvrerrieiessererianane. X
Known hazardous materials clean-up site ..........ccccevvvnnennne. X
Water system(s) with known quality problems .................. X
Population density (greater than) 1 house / acre ................. X X X

Residences commonly have septic tanks ...........cccccuvenenne. X
Wastewater treatment 1agoons ...........ccceeeeverieeninenecnnenne, X
Sites used for land application of waste ..........ccccceeureuennene. X

Mark and identify on map any of the risks listed above which are located within the 6 month time of travel
boundary. (Please include a map of the wellhead and time of travel areas with this form. Please locate and
mark any of the following)

If other recorded or potential sources of ground water contamination exist within the ten year time of travel
circular zone around your water supply, please describe:

DOH 331-208 (02/03) Revised Survey Form Ver 2.3 Sentry DOH
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2) Source specific water quality records:

Please indicate the occurance of any test results since 1986 that might meet the following conditions: (Unless
listed on assessment, MCLs are listed in assistance package.)

A. Nitrate:  (Nitrate MCL = 10 mg/l) YES
Results greater than MCL ..........oocoiiiiceriiicceciiieerieaeerrs e e erssesssis s eeessseessnnns
(less than) 2 mE/HEEr MILIALE ...ocveeeeeieeeeereceeeeseeereseeeessseerssesaeessesssessnesasessnes X
2 = 5 MIE/ILET TIIEALE. ..o ieveiieeeis et ee et ie e st eesbsse s s eme e e s e e s nsnassestaeeeansniias
(greater than) 5 ME/HLer NITLALE..........cooveiiieieie i e ceisee e e s ssaesrrsesserssssssesnees
Nitrate sampling records unavailable .........cccccociiiiiiiiiiiiiii s
B. VOCs: (VOC detection level 0.5 ug/!l or 0.0005 mg/1) YES
Results greater than MCL of SAL .....ooovueeeiiieieectieecerersers s s sssmesssnns s
VOCs detected at 16aSt ONICE .....covvvvveniieeiiieriie st ieersesae s esressssmanes
VOCS NEVET AELECIEA ...ttt st eese v e et st esaes s aennseseseessneas X
VOC sampling records unavailable ............eeeviiiiiiiiieieiiiirsiiesesseeissiesaassenns
C. EDB/DBCP: (EDB MCL = 0.05 ug/l or 0.00005 mg/1) YES
(DBCP MCL = 0.2 ug/l or 0.0002 mg.1)
EDB/DBCP detected below MCL at least OnCe .......ccceevvvviriviereecrnnrssssenns
EDB/DBCP detected above MCL at least ONCe ........covviccivviciiinreciinnneciinnns
EDB/DBCP never detected ............oovvvviiiiiiieeiiiciie s eevees s
EDB/DBCEP test required but not yet completed ..........cocoevvvivviiivieiininnns
EDB/DBCP tests NOt FEQUITEA .....oovveereeiieeiieieeeeiee e s eeeeeereesesenesresesesessssnnnes
D. Other SOCs (Pesticides): YES
Other SOCS AeteCted ......couvievieeiee et csr s saes s sre s raneenes
(pesticides and other synthetic organic chemicals)
Other SOC tests performed but none detected ........oovvviiviieciiiiiccieiiiinenn.
(List test methods in comments)
Other SOC tests not Performed ........oooveveveeciiiciiriecn e sie e s ssesanees

If any SOCs in addition to EDB/DBCP were detected, please identify and date. If other SOC tests were performed,
but no SOCs detected, list test methods here:
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E. Bacterial contamination: NEW SOURCE - SATISFACTORY YES

Any bacterial detection(s) in the last 3 years in samples taken from the source
(not distribution sampling records) ........cccccecveriiererienieeneeeerereees

Has source (in past 3 years) had a bacteriological contamination problem
found in distribution samples that was attributed to the source .................

Source sampling records for bacteria unavailable ...........cccceevirnerenienne.

Part VI: Geographic or Hydrological Factors Contributing to a Non-
Circular Zone of Contribution

The following questions will help identify those ground water systems which may not be accurately represented by
the calculation fixed radius (CFR) method described in Part [V. For these sources, the CFR areas should be used as
a preliminary delineation of the critical time of travel zones for the sources. As a system developes its Wellhead
Protection Plan for these sources, a more detailed delineation method should be considered.

1) Is there evidence of obvious hydrological boundaries within the 10 year time of travel zone of the CFR? (Does
the largest circle extend over a stream. river. lake up a steep hillside and/or over a mountain or ridge?)

X YES NO Unknown

Describe with references to map produced in Part [V:

North Lake, Anderson Creek

2) Aquifer Material:

a) Does the drilling log, well log or other geologic / engineering reports identify that the well is located in an
area where the underground conditions are identified as fractured rock and/or basalt terrain?

YES X NO Unknown

b) Does the drilling log, well log or other geologic / engineering reports identify that the well is located in an
area where the underground conditions are primarily identified as coarse sand and gravel?

YES X NO Unknown
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3) Is the source located in an aquafer with a high horizontal flow rate? (These can include sources located on flood
plains of large rivers, artesian wells with high water pressure, and/or shallow flowing wells and springs)

YES X NO Unknown

4) Are there other high capacity wells (agricultural, municipal, and/or industrial) located within the CFRs?

X YES NO Unknown

a) Presence of ground water extraction wells removing more than approximately 500 gal/min within...

YES NO Unknown
6 Month travel time X

6 Month - 1 yr travel time

X
1 - 5 vear travel time X
X

5 - 10 vear travel time

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

YES NO Unknown
1 vear travel time

1 - 5 vear travel time

5 - 10 vear travel time X

Please identify or describe additional hydrological or geographic conditions that you believe may affect the shape of
the zone of contribution for this source. Where possible, reference them to locations on the map produced in Part IV

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

The Department of Health is an equal opportunity agency. For persons with disabilities, this document is available on request in
other formats. To submit a request, please call 1-800-525-0127 (TTY 1-800-833-6388).
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